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HacToswee pykoBoacTBo no akcnnyatauuu tennocyétunkos KM-5-6 (B gansHenwem KM-5-6U) npegHa-
3Ha4YeHO Ans U3yvyeHus npuHuMna genctens u npasun akcnnyataumm KM-5-6U1 n cogepxut onncaHme nx ycr-
povcTBa, NpUHUMNA AENCTBUSA U TEXHUYECKME XapaKTepucTukn. PykoBoacTBo pacnpoctpaHseTca Ha  KM-5-6U
annapartHo-nporpammHon Bepcum via _1.03 v Bbiwwe.

B cBA3M ¢ nocTosiHHOM paboTol Hag yCoBEpLUEHCTBOBAHUEM KOHCTPYKLUMWM Npmubopa u ero nporpammMmHoOro
obecneyeHnss B HOBbIX annapaTHo-nporpaMmMHbIX Bepcusax KM-5-6/1 BO3MOXHbI OTNNYMA OT HacTOSALLEro pyko-
BOACTBA.

[Mepen ycTtaHOBKOM W MYCKOM TEMNfOCYETYMKA BHMMATENbHO U3y4MTe HacToslwee PYyKOBOACTBO MO  IKC-
nnyatauuun (ganee P3).

NMEPEYEHb NPUHATBLIX COKPALLEHUN

KM-5-6M  —Ttennoc4étymnk

via_1.03 - npumep 0603Ha4YeHMs annapaTHO-NPOrpaMmMHOl BEPCUM TEMNOCHETYMKA. Yncno
0o cumBorna “_” (B npumepe — 1a) o6o3HavaeT HOMepP BEPCMU annapaTHOW YacTy Tenno-
CUYéT4uMKa (annapaTHOW Bepcum), umcno nocne cumsona “_” (B npumepe —1.03) — Homep
BEPCUM PE3NAEHTHOIO MPOrpaMMHOro obecneyeHns MMKPOKOHTPOIEPOB (MPOrpaMMHON

BEPCUM) TENNOCHETUMKA

BY — BblYMCNUTENBHOE YCTPOUCTBO

9b — 3NEKTPOHHBIN BIIOK

MNP - npeobpasoBaTenb 06bEMA C YNCNOMMMYNLCHBIM BbIXOAHbIM curHanom [MMNC-11-U2
nP - npeobpasoBaTtenb pacxoaa

T - TepMoMeTp (4aTyuK TemnepaTtypbl)

KTN — KOMMMEKT TEPMOMETPOB (OaTUMKOB TEMMepaTypbl)
na - npeobpasoBaTenb (AaTynk) AaBneHns

Q — KONMMYEeCTBO TENMOoThI

w - TennoBas MOLLHOCTb

M - macca

\Y - 06bEM

Gm — MaccoBbIN pacxoa

Gv - 06bEMHbIN pacxon

T - Temneparypa

dt, At — pas3HocTb Temneparyp

h — 3HTanbnNus

p - MMAOTHOCTb

P - NaBneHve

Tp - BpeMsi paboTbl npubopa (Bpems HapaboTkm)

1 OMUCAHUE U PABOTA

1.1 OnwucaHue n paboTta TennocyéTymka
1.1.1 HasHaueHwne

Tennoc4étunkn moamdukauum KM-5-6U npegHasHaveHbl AnNA U3MepeHun U yy4éta TenroBOn 3Heprum,
06BEMHOroO M MaccoBoro pacxoga, obbéma, Maccbl U NnapameTpoB TENNOHOCUTENS, NOTPEBNAeMOoro XunbiMu,
06LLEeCTBEHHbIMW, KOMMYHarbHO-ObITOBbIMY 34aHUAMW, MPOMBbILUMEHHbIMWA MPEAnPUATUAMN B OTKPbITbIX, 3a-
KPbITBIX U TYMUKOBBIX BOASHbIX CUCTEMax TennocHabxenus (aanee cootBetctBeHHo OBCT, 3BCT u TBCT), a
Takke B CUCTeMax UMPKYMAAUMOHHOMO M TYMWKOBOIO rOpPSYero M XONogHOro BOAOCHabxeHusa (panee
cooTtBeTcTBEHHO BC 1 XBC).

O6nactb npumeHeHusa KM-5-6U1: kommepyecknii 1 TEXHONOMMYECKUA YYET, ANCMNETHYEPCKNIA, TEXHOMOrnYe-
CKUM Y TEXHNYECKMIA KOHTPOSb HA UCTOYHMKAX TEMMNOBOW 3HEPIUK, 1 Yy NoTpedbutenen.

1.1.2 XapaktepucTtukm

1.1.2.1 B 6a30BbIi KOMMNNEKT TEMNNOCYETUYMKA BXOAAT:

= BbluMCnMTENbHOe ycTponcteo KM-M-6U ¢ nnaton 1 kabenem NOAKMHOYEHUs!, CMOHTUPOBaHHbIE B LUKa-
&y MOHTaXHOM;

= [0 LEeCTM NepBUYHbIX NpeobpasoBaTtenen obbeéma tuna MrC-1r-2 nnn gpyrmx ¢ MUMNynbCHLIM  Bbl-
X0O0M, M3 Yncna paspeLLéHHbIX B COOTBETCTBUM C Tabnuuen 1;

= [0 LIecTM TEPMOMETPOB, B TOM 4WCIe BXOASLIMX B KOMMIEKTbl B COOTBETCTBMM C Tabnuuen 1,
AN n3MepeHns TemnepaTtyp 1 pasHoCTM TeMmnepaTyp TennoHocutens (ganee no tekcty — KTM);

= [0 4eTbipéx n bonee 6nokoB nutanua Tuna BI1-3B, BlNn-3B unu BI1-5B, MoHTMpyembix B wkady,
ckoMMyTupoBaHHOM ans KM-5-61.
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Tabnwuuya 1

Tunbl cpeacTs usamepeHuin, npumeHsemsix B KM-5 n nx Homepa B Nocpeectpe

MpeobpasoBatenu ob6vEma ¢
MMNYINbCHbIM CUTHarIoM

KomnnekTbl TepMomMeTpoB
NNaTUHOBbIX

TepmoMeTpbl NNaTUHOBLIE U
JaTyvKn gaBneHuns

Owera - P (23463-07)
MP3M (17858-06)
TOM(24357-08)

BCXg (23649-07)
BCIg (23648-07)

BCT (23647-07)

MTK (13673-06)

MTW, MTH (13668-06)

KTMTP-01 (14638-05)
KTCM-H (38878-08)
TCM-1098-K1, K2 (19099-04)
KTCM-P (22556-02)

KTC-B (43096-09)

TMNT-1 (14640-05)

TCTI1-H (38959-08)
TCTI1-1098 (19099-04)
TCI-P (22557-04)

TC-B-P (43287-09)

1A (23992-02)

1 (26818-04)

KopyHa ON-001 (14446-05)

AC-001 (22354-08)
UFM-005 (16882-97)
CBM (22484-02)

Mo 3akasy TENIOCYETUMK MOXKET KOMMIEKTOBATHCS:

00 wecTtu npeobpasosartenen gasnexus (MO) ¢ yHMdUUMPOBaHHBIM BbIXOAHLIM CUrHANIOM NMOCTOSIHHO-
ro Toka 4-20 mA tnna U npoussoactea OOO «TBH aHeprocepBuCy;

npeobpasoBatenem uHtepderica AlMn-5;

agantepom nepudpepumn Al-5-2(3,4);

MOOEMOM,;

nHterpatopom cetu (UC).

.1.2.2 TennocY&TYMKM B MOHTaXKHOM LLKad)y COOTBETCTBYIOT cTeneHn 3awmTbl IP51 no FTOCT 14254.

.1.2.3 TennocuyéTumkm obecneynBatoT NpeacTaBneHne MHopMauun B criegytoLlen opme:

uHOuKauyus Ha ducniee 0515 MpPEx He3aeUCUMbIX CUCMEM:

konudecTtBa TennoTthbl Q, Nkan n MBTey;

o6béma V, M°, 1 maccel M, T, TennoHocuTens B nogatoLem n/unu obpatHom Tpybonposoae wunm Boapl

XBC, 'BC;

TeKyLero 3Ha4yeHns oo6bemHoro Gv, M*/4 1 Mmaccosoro Gm, T/4 pacxofa TEMSIOHOCUTENS B MOAaoLWEM

n/unun obpatHom Tpybonposoge unu sBogbl XBC, 'BC;

Tennoson moLHocTn W, Mkan/y n MBT;

TemnepaTypbl TenfioHocuTens B nogatowem tlnm obpaTHom t2 TpyGonpoBogax wm TpybonpoBogax

ropsiyen n xonogHow sogbl, °C;

pasHoCTK TeMnepatyp At B nogatoLiem n obpatHom Tpybonposoaax,°C;

BpeMeHu HapaboTku TennocyéTtumka Tp, y;

OaBreHnss B TpybonpoBodax, Ha KoTopble ycTtaHoBnewbl [N (o wectn MO, B 3aBUCUMOCTU

ot komnnekrtaumm KM-5-61), krc/cm? * m MMa;

TemnepaTypbl BHyTpU nameputensHoro 6noka tn, °C;

TeKyLLMX AaTbl U BpEMEHU;

nHdopmaumm o mogudmkKaLmMm cCHETUYMKA, Ero HAaCTPOEYHbIX MapameTpax U COCTOAHMU Npubopa.

* BennunHa M3MEpPEHHOro AaBneHusa B Krc/cM? — TexHuyeckasa atmocgepa. ObosHaveHre Ha anda-
BUTHO-LMPOBOM AucChree, atMm.

8bIX00HOLU 3s1IekmpuYeckuli cuzHan e uHmepdgelice RS-485 (a coBMeCTHO ¢ nepudepuitHbIMU YCTPOI-
cTBamMu U B MHTepdernce RS-232), no3songawowmii Nnony4nTe MHOPMaLMI0 O KaneHAapHOM BPEMEHU, BPEMEHM
HapaboTKK, TEMMOBOW 3HEPINW, TeMNepaType TENIIOHOCUTENS 1 BoAbl, 0OObEME N 0OBLEMHOM pacxode Tenno-
HOCUTENS 1 BOAbl, Macce U MacCOBOM pacxofe TEeNfoHOCMTENs 1 BoAbl B MOAalLWeEM n/unm obpatHom Tpy6o-
nposogax un Tpybonposogax XBC un 'BC, nHdopmaumm o moandukaumm TennocyHETIMKa, ero HacTpoeYHbIX
napameTpax U COCTosHMM NpMbopa;

apxueupoeaHue 8 3Hepa2oHe3asucumol namsimu (EEPROM) dnsi mpéx He3aguCUMbIX cUCMEM:

Mo4acoBOro, NOCYTOYHOrO U MOMECSAYHOIO KONMMYECTBa TEMSIOTbl M BPpEMEHU paboTbl (HapacTaroLmm
MTOroMm), NOrogoBOro KONMYeCTBa TENMOThI (3a Kaxkabl ron) M BpeMeHu paboTbl (3a Kaxablv rog);
CpefHEeYacoBbIX, CPeOHECYTOYHbIX, CPEAHEMECSIYHbIX M CPedHErofoBbIX 3HAYEeHWn TemnepaTypbl U
OaBrneHust TennoHocuTenst B nogawowem u obpatHom TpybonpoBogax (apxuBupytoTcs cpeaHeB3Be-
LUEHHbIE MO Macce 3HaYeHUs TemMnepaTyp 3a COOTBETCTBYOLLUIA NEPUOL,;
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= [04aCOBOr0, MNOCYTOYHOrO U MOMECAYHOro 06bEMa 1 Macchbl (HapacTalLWmMM UTOroM), NOrogoBoro o6b-
€Ma 1 Macchbl (3a Kaxgbi rofl) TENSIOHOCUTENS, NPOLUEALIEro Yepes nogawwmn n/mnmn obpaTtHbIn Tpy-
6onposoga nnu Tpybonposoabl XBC n BC;

*  MHopmauum 06 oWNBOYHBIX CUTYyaLMSIX U pasnMyYHbIX CODbITUAX, BO3HMKAIOLLMX B NMPOLECCe JKCnnya-
Taumm KM-5-611.

BHumaHuio nonb3oBatenen! Npu moHTaxe n Hanagke KM-5-6/1 B apxmBe cobbITuin MOXET BO3HUKHYTb
GonbLUOe KONMMYECTBO 3anucel, CBA3AHHLIX C BPEMEHHBbIMU OLUIMOKAMU B MOHTAaXe 3MEKTPUYECKMX LENnen.
MoaToMy nevaTb AaHHbIX U3 MOCYTOYHOIO apxMBa HEOBXOAUMO HauMHaTL C CYTOK, CEeAYLNX 3a OHEM caayn
KM-5-6U B akcnnyatauumio.

1.1.2.4 mybuHa apxvBa COCTaBNseT He MEHee:
- 42 gHs Anst N04acoBOro apxmBea;
- 12 mecsaueB Ans NOCYyTOYHOro apxmBa;
- 5 neT Ansa NOMecs4YHOro apxuBsa;
- 32 roga Ang norogoBOro apxmBa;
- 4096 3anucewn ¢ nHopMaLumen ansa apxmea oLWMOOK U COObITUI (danee apxmB COOLITUNR).

3anucb Bo BCe apxvBbl OpraHn3oBaHa no 3aMKHYTOMY LIMKITYy — Mocre 3amnofiHEHUSA BCeW rnMyOuHbI apxmBa
HoBas 3anucb OyaeT choenaHa BMECTO CaMOK MEPBOM 3anucu B apxvBe, Criedylolas HoBas BMECTO BTOPOWM
3anucu 1 Tak ganee.

1.1.2.5 Tlpn oTkNOYEHUN CETEBOro NUTaHUsA BCe apxuBbl AaHHbIX KM-5-6 coxpaHalTca B aHeproHesa-
BMCUMON namATu He MeHee 10 neT.

1.1.2.6 [Ons ucknioveHus notepb MHMOpMaLMM Npyu NepenoriHeHUN UHTErpaTopoB, exeroaHo, 1 saHBaps
B 00 4 00 muH 00 cek Mnn Npu NEPBOM BKITHOYEHUN TEMNMOCHETYMKA B HOBOM rogy, ecnv KM-5-6U 6bin BbIkto-
YeH [0 HacTynfeHus HOBOro rofa, nokasaHmsa MHTErpaTopoB 3anoMUHAKOTCA B MOCrefHen CTpoke norogoBoun
0a3bl AaHHbIX U oTobpaxalTca B MEHIO B BMAE MOKa3aHW 3a uctekwuni rog Qr, Mr, Vr u Tpr. Nocne atoro
nokasaHusl UHTerpaTopoB 0OHynstoTCA. OOHyNeHne UCKtoYaeT NepenosiHeHNE NOKa3aHUM NHTErPaTopoB.

Mpu nony4eHun pacnevyaTok NOYacoBblX, MOCYTOYHbIX U APYrMX BEeAOMOCTeN yyéTa napameTpoB Tennono-
TpebneHusa c nomolbio agantepa nepudepumn Al-5 unu komnbloTepa, ykazaHHOE Bbllle OOHyNeHue WHTe-
rpaTopoB YYMTbLIBAETCA aBTOMaATUYECKU.

Mpu py4HoM pacyeTe TennonotpebneHus (nyteM cbeMa AaHHbiX ¢ aucnnes KM-5-6U) nocne o6HyneHus
pacyeT HakoMMeHHbIX B MHTErpaTopax 3Ha4YeHUn 3a NocneaHnin OTYETHbIN NepUoa AOMKEH MPOU3BOAUTLCS Ha
OCHOBaHUK nokasaHuin nHterpaTopoB Q, M, V u Tp ¢ yuétom Qr, Mr, Vr u Tpr. Hanpumep, ecnv Tennoc4€Tymk
paboTan HenpepbiBHO 1 TPebyeTcst onpeaennTb KONMYECTBO Tenna, HakonneHHoe 3a Mecsl ¢ 10 gekabpsa npe-
Ablaoyuwlero roga no 10 aHBapsa TekyLlero roga, HeobxoaMMo K Moka3aHusiM Tennocyétymka Ha 10 aHBapsa Q(10
AHBaps) NpubaBnTb BENUYMHY Qr 1 BbIMECTb NOKa3aHus TennocyéTymka Ha 10 gekabps:

NQmec = NQr + NQ(10 aHBaps) - NQ(10 gekabps), rae N — HOMep KOHTypa.

1.1.2.7 Tlpegenbl namepeHnin o6bLEMHOIO pacxopa: HWkHUA Gmin u BepxHUA Gmax y LWTaTHbIX Ans
KM-5-6U1 npeobpaszoBatenen obvéma MMNC-11-M2 B 3aBucMmocTtn ot DN, a Takke 06bEMbI, COOTBETCTBYOLLME
ogHomy umnynecy, ans MriC-1r-N2 ykasaxsl B Tabnuue 2.

Tabnuya 2
DN 3HaueHune oGgéma Ha Mpeaenbl amepeHnit 06BEMHOIO pacxoaa, My
UMMYIbC, M™/MMN
HWKHUI, Gmin BepxHun, Gmax
15(p) 0,0004 0,0025 25
15 0,001 0,006 6
20 0,0018 0,011 11
25 0,0025 0,016 16
32 0,005 0,030 30
40 0,007 0,040 40
50 0,010 0,060 60
65 0,015 0,10 100
80 0,025 0,16 160
100 0,040 0,25 250
150 0,10 0,60 600
200 0,15 1,0 1000
300 0,40 25 2500

MpumeyvaHnsa

1B Tabnuue 2 3Hakom (p) oTMeYeHO pe3b0OBOE MPUCOEOMHEHME faTyuka pacxoga k Tpybonposopy
B OTNiM4mMe oT onaHueBoro.

2 [nana3oHbl M3MEHEHUS pacxoda ANs MOKYMNHbIX NpeobpasoBaTenent 06bEMa ykasaHbl B UX JKCnyaTa-
LIMOHHBbIX JOKYMEHTaXx, OfHaKO HanMeHbLuee oTHoweHne Gmax/Gmin JormKHO ObITb He MeHee 25.
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1.1.2.8 EMKOCTb OTCYETHOrO YCTPOWCTBA MpU M3MepPeHUM 0OBbEMA, MaACChbl M KONMYECTBa TEMnoTbl He
MeHee CEMU OEeCATUYHbIX pa3psaoB.

1.1.2.9 OnvHa npsiMonMHenHoOro yvactka TpybonpoBoga 6e3 apmatypbl o NPW n nocne onpegensercs
TMNoM npumeHsiembix NMPU 1 oroBopeHbl B COOTBETCTBYIOLUX PYKOBOACTBAX Mo akcnnyaTtauuu, anga MNP tuna
Mrc-1r-n2: tpu DN nepeg n oguH DN nocne.

1.1.2.10 lMnTaHue TennocCYETYMKOB AOMMKHO OCYLLECTBATLCA OT CEeTU NEePEeMEHHOro ToKa HarnpsKeHuem
oT 187 no 242 B, yactoton (50 £ 1) Iu.

1.1.2.11 MowHocTb, NoTpebnsiemas TENNOCYETYMKOM OT ceTu 6e3 yuyéTta notpebneHus komnnekta MNPU,
He npesblwaeT 10 B-A.

1.1.2.12 MouwHocTb noTpebneHus ogHoro MNMPW tuna MNIC-1r-"N2 He 6onee 10 BeA.
1.1.2.13 Macca KM-M-6U He npeBbiwaeT 0,5 kr.
1.1.2.14 Macca Tl He gomkHa npeBblwaTth 1 Kr.

1.1.2.15 Tpegensl gonyckaemon OTHOCUTENbHOM MOrpeLlHOCTU KaHanoB 00bLEMHOro pacxoga u obbéma
Oq
ans Mrc-1r-M2 no 3akasy mMorytT HOpMMpoOBaTLCHA ABYMS crnocobamu:
1 no NOCT 28723 B 3aBucumocTu ot knaccos [NIMC-1M-M2, yctaHoBneHHbIX pa3paboTumkom (no Tabnuue 3):
Tabnuya 3

MoaaManasoHb! Mpenensbl p,or!_yCKaeMOﬁ OTHOCUTENBbHOM NOrPELLHOCTM KaHanoB pacxoga v
M3MepeHuUil ob0béMa B 3aBrcnmocTm oT knaccos NP3 u MMC-111-n2
A1 B1 C1 D1 C2 D2
He HOpMUpY-

400 < q./q < 1000 + 1 +2 +5 ot +5 He Hop-
250 < q4/q = 400 + +2 +5 +5 +5 MUpYIOTCA
150 < q./q < 250 + +2 +35 +3,5 +5
50 < g./q =150 + 1 +2 +25 +25 +5 +5

25<q,/q<50 + +1,5 +1,5 +1,5 +3 +3
1<qg/9=25 +1 +1,2 +1,2 +1,2 +25 +25

2 no F'OCT P EH 1434-1 B cooTBETCTBUU C TPEOOBAHUAMN MEXAYHAPOOHbIX CTaH4APTOB B BUAE:
dq == (1+ 0,01 g./q)%, Ho He Gonee + 5% — ans knacca 1;
dq == (2 + 0,02 q,/q)%, Ho He Gonee + 5% — Ans knacca 2;
dq == (3 + 0,05 q,/q)%, Ho He Gonee + 5% — Ans knacca 3;
roe q — Tekyllee 3HayeHune pacxona; g, — BEePXHUIN Npeaen naMepeHnii pacxoaa.

1.1.2.16 Tlpegenbl gornyckaemon abCOMTHOM MOrpeLHOCTU KaHanoB TemnepaTtypbl B °C € yd4éTOM
MOrpeLlHOCTY TEPMOMETPOB BbIYMCIIAOTCS NO hopmynam

1) anasogbl A = £ (0,25 + 0,0005-1),

2) pnsa atmocdepHoro Bosayxa Aq= + (0,4 + 0,002-t),
roe t — 3HaveHve nsmepsiemor TemnepaTtypbl.

1.1.2.17 Tlpegenbl oONyckaeMon OTHOCUTENBHOM O, WM abCOMOTHOM Ay, NOrPELLHOCTU KaHaroB pasHo-
cTn Temnepatyp At, 6e3 y4éta norperwwHocty KTT1 no 3aka3y onpegensoTcs no gopmyne
O« = (0,5 + Atmin/At)%,
roe At — uamepsiemoe 3HaveHuMe pasHoCTM TemnepaTyp; Atmin — HaumeHbluee Aornyckaemoe 3HayeHue
n3mepsieMon pasHoCTu TemnepaTyp, Bblbupaemown s psga: 1, 2, 3 °C.

1.1.2.18 [ng 3akpbiTon BogsHON cucTeMbl TennocHabxernus (3BCT) npegensl gonyckaemMon OTHOCUTESb-
HOW norpewHocTn +8q kaHana Tennoson aHeprum KM-5-611 B 3aBUCMMOCTM OT Knacca BblYUCNAITCA B COOTBET-
cteum ¢ FOCT P 51649 no dopmynam, npuBegeHHbIM B Tabnuue 4.
Tabnuya 4

Knace KM-5-611 | 130 enui nonycraemoit oTHocHTerbHOI MorpewHocTM, %
no FOCT P 51649 | | PeACb! A0NY P -

C §Q =+(2+ 4Atmin /At + OaOIGmax /G)
B 6y =+(B+4At,, /At +0,02G,, /G)
N 5, =+ (4+4At,, /At +0,05G,, /G)

max
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1.1.2.19 Tlpegenbl Jonyckaemon OTHOCUTENBHOM MOrPeLHOCTM +0q KaHama TEenroBOW 3Heprum Aans
OTKPbITOM BOAsAHOM cucTembl TennocHabxeHns (OBCT) onpeaenstotca no FOCT P 8.591.

1.1.2.20 [lpemenbl OonyckaemMon OTHOCUTENbHOW MOrpeLlHOCTN U3MEPUTESNbHBIX KaHanoB AaBrieHUs
ana KM-5-6U Bcex mogmndmkaumm coctaBnsoT = 2% € y4ETOM MOrpeLiHoCTM AaTtumkoB U + 1% 6e3 yyéTta
MOrPELLHOCTU OATUYNKOB.

1.1.2.21 Tlpepenbl Aonyckaemown OTHOCUTESNBHOW MOrPELLHOCTM KaHarnoB Macchl AN Kaxgoro Tpyoonpo-
BOAA, rae M3MepSTCA AaBreHne u/unu Temnepartypa cpefbl, BbIYMCIIATCSA No hopmyre

5y =t [0 457

roe 8, — OTHOCUTENbHas NOrpeLlHoCTb U3MEPEHNIA NNOTHOCTU cpedbl P. [1py KOCBEHHOM M3MepeHUn NNOTHO-
CTW BOAbI (TennoduKaLMOHHON, ropsven 1N XONoAHON) Kak yHKUMW OaBRAeHUs u/vnun temneparypsl, npegensi
AOMyCKkaemMon OTHOCUTENbHOW MOrpeLlHOCTM KaHana nroTHOCTM AOoMkHbl cocTtaenatb = 0,1% (6e3 yyérta no-
rpewHocTen gatymkoB). [1ns Xono4HOW BOAbLI AaBreHe 1 TemnepaTypa MOoryT 3agaBaTbCsi JOrOBOPHBLIMU KOH-
CTaHTaMw.

1.1.2.22 Tlpegensbl gonyckaemon OTHOCUTENbHOW NOrPELUHOCTM KaHarna pa3HOCTU Mace TENNOHOCUTENS B
OByx TpybonpoBoaax (Maccbl 0TO6paHHOro M3 ceTn TENMOHOCUTENS) BBIYUCIIAIOTCA No hopmyne
5. oM, oM,
AM )
M,-M,
roe 64, 0, — 3Ha4YeHWUsi NOrpeLLHOCTEN KaHanoB Maccbl paccmaTpvBaeMon napbl Tpybonposogos; M M, —
3Ha4YeHUss Macc TENNOHOCUTENS, NPOoLLeALNX NO paccMaTpuBaemon nape TpybonpoBoaoB 3a OTYETHbLIN Nepu-
oA.

1.1.2.23 Tllpegenbl gonyckaemMon OTHOCUTENbHOW MOFPELUHOCTU KaHamna W3MepeHuUss BpeMeHU
1 0,05%.

1.1.2.24 Tpepgenbl JOMNYCKAaeMOW OTHOCUTENbHOW MOrpelHocTy kaHanoeB KM-5-6/ ¢ 6nokamu npeobpa-
30BaHUSA U3MEPEHHbIX 3HAaYEHUN BENUYUMH (NapaMeTpoB) B CTaHOAPTHbLIE BbIXOAHbLIE dMEKTPUYECKMEe curHanbl
(TOKOBbBIVM U/ MNK YacTOTHLIN) &g AOMKHBI BbIMUCIATLCA Kak Og = £ (0,2 +|dk |), rae £ 6x — npegensl gonyckae-
MOW NOrpeLUHOCTU U3MEPUTESbHBLIX KaHarnoB BENWYNH (napameTpoB) 6e3 cTaHgapTHOMO 3MEeKTPUYECKOro BbIXO-
fa.

1.1.2.25 Tlpegensbl gonyckaemon abconioTHON MOrpeLHOCTU MMMYMbCHOrO BbixoA4a kKaHanoB obbéma ¢
npeobpasoBatensamu obbéMa ¢ MMMYMbCHBIM BbiIxodoMm (6e3 yyéTa norpelHocTn npeobpasoBartens obbéma)
+ 1 nmnynec.

1.1.2.26 Tlo yCTONYMBOCTM M NPOYHOCTU K BO3AENCTBUIO aTMocdepHoro aasneHuns KM-5-6 cooTeeTcT-
BYIOT rpynne ncnonHenuns P1 no FOCT 12997.

1.1.2.27 [1o yCTOMYMBOCTM U NPOYHOCTU K MexaHudeckum Bosgenctemam KM-5-6U cooteeTcTBytOT BUO-
POMPOYHOMY MCMOMHEHMIO, rpynnbl ncnonHeHusa Ne3 no FOCT 12997.

1.1.2.28 KM-5-6U oTtHocatcsa k rpynne 2 suagy | no TOCT 27.003: BoccTaHaBnMBaeMbIM, PEMOHTUPYE-
MbIM, MHOTO(YHKLWOHAmNbHLIM U3AENNSM.

1.1.2.29 Tlo ycTON4MBOCTM K BO3OENCTBUIO CUHycomaanbHbiX Bubpaumn KM-5-61 asnstwoTtcsa Bubponpou-
HbIMW B COOTBETCTBUM C rpynnon ucnonHeHns Ne3 no FOCT 12997.

1.1.2.30 [Odatunkn obbEéMa BblAEPKUBAIOT UCMbITAHWE HA MPOYHOCTb U FrEePMETUYHOCTbL NPOBHBIM AaBne-
Huem 2,5 (3,75) MMa.

1.1.2.31 3nekTpuyeckoe conpoTuBneHne usonsauumn uenemn anekrpogos MNP oTHocutenbHO kopnyca npu
TemnepaType okpyxatoLero Bosgyxa (20 + 5) °C n oTHocuTenbHon BriaxkHocTy He 6onee 80% — He meHee 100
MOwm.

1.1.2.32 3nektpudeckas usonauusa uenen nutanna KM-5-6/1 BbioepxuBaeT B T€YEHUU OOHOM MUHYTbI
npu Temnepartype okpyxatwero osgyxa (20 +5 )°C n oTHocuTenbHON BraxHocTn He G6onee 80% wcnbiTa-
TenbHoe HanpsikeHne 1500 B npakTnyeckn cMHyconaanbHOro nepemMeHHoro Toka yactoron 50 M.

1.1.2.33 OnekTpuyeckoe conpoTuBReHne msonaumm uenen nutanms KM-5 oTHocuTenbHO kopnyca npuv
Temnepartype okpyxatoLiero sosgyxa (20 + 5) °C 1 oTHocuTenbHONM BnaxHocTn He 6onee 80% He npeBbilaeT
40 MOwm.

1.1.2.34 Hopwma cpegHeit HapaboTkn KM-5-6/ Ha oTkas ¢ y4€Tom TexHu4Yeckoro obcnyxmeaHus, perna-
MeHTupyemoro PO — 75000 u.

1.1.2.35 TlonHbI cpegHuii cpok cnyxobl KM-5-611 — 12 ner.



9 Tennocyétynk KM-5. Moandukauma KM-5-61. PykoBoacTBO No 3Kkcniyartaumnmu
1.1.2.36 MexnoBepo4Hbli MHTEpBan KM-5-61 coctaBnseT yeThipe roaa.

1.1.2.37 MexnoBepoyHble NMHTEpBanbl CPeACTB U3MEepPeHNn YyTBEPXKAEHHbIX TUMNOB, BXOAALUMX B COCTaB
KM-5-6U, ykasaHbl B onnucaHuax Tuna 3Tux cpeacts UsmMepeHunii.

1.1.3 CocTaB Tennoc4éTymka

B cocTtaB Tennocyétumka BXogaT BbluMcnutenoHoe yctponctso KM-M-6U, oo yeTbipéx n Gonee 6nokoB
nMTaHus, nnarta u kabenb NOAKMOYEHNUS), CMOHTMPOBAHHBIE B MOHTaXXHOM LUKady, OO LUECTU NEPBUYHbIX Npe-
obpasoBarenen 06bEMa C UMMYSbCHLIM BbIXOAOM, OO TPEX koMnnekToB T onst uamepennsa pasHoCTU Temne-
patyp (nogobpaHHas napa tepmomeTpoB KTC-b nnun aHanormnynele), PO, nacnopr.

Mo 3akady TEennoCYETUMK MOXET KOMMIIEKTOBATbCA [0 LWecTn npeobpasosatenen pgaenenus (M4)
C YHU(PMUMPOBAHHBIM BbIXOAHBIM CUrHanoM nocTosHHOro Ttoka 4-20 MA, npeobpasoBaTtenem uHTepdenca
RS-485 B RS-232 tTnna AlNM-5, agantepom nepudepun All-5, mogemom.

1.1.4 YcTtponcTBO 1 paboTta TernsiocyéTumKa

MpuHUMN paboTbl Tennoc4ETYMKa OCHOBaH Ha NPUEME UMMYNbCHBLIX CUTHaNOB OT NEePBUYHBLIX Npeobpaso-
Batenen obvéma CO CTaHAapPTHbIM YMCIIOMMMYNbCHLIM BbIXOAOM. B gaHHOM cTaHgapTe 4YMcno UmnyrbCcos,
MPUHATBLIX 3a onpedenéHHbI MHTepBan BPpeMEHN M1 HOPMUPOBAHHLIA BEC UMMYNbCOB, N3MepsSeMbIV B M>/umn,
cogepxat nHdpopmauuo 06 obbéme XMAKOCTHN, NPOTEKLLEN Yepe3 NepBUYHBIN NpeobpasoBaTenb 3a OTMEYEH-
HbI MPOMEXYTOK BpeMeHWu. [NpuHuun AencTBuA NepBuYHBbIX NpeobpasoBaTtenen okasblBaeT CyLEeCTBEHHOe
BMNMSHWE Ha MeTporormdyeckue nokasarenu paboTbl TeNNoc4HETYMKA B LernoM. PekomeHgyeMbln BapuaHT npe-
aycmaTpmBaeT MCMNoNnb30BaHWE 3MneKkTpoMarHuTHoro npeobpasoBaTtens obvéma [MMNC-1M-U2, kak obecneum-
BalOLLEro Haumyylime MeTponormiyeckne xapakTepucTnkn kaHana obbLéma TennocHeTymka.

1.1.5 KoHdwumrypauum tennocuyétumnkos KM-5-6U
B coctaBe Tennocuyétynka KM-5-6U1 cogepxumtca Tpu kaHana konvyectsa tennoson aHeprin W1, W2, W3

(KKT). Kaxgpin KKT coctount us gByx npeobpasoBartenen oo6bEma, ABYX TEPMOMETPOB, ABYX AATUYNKOB OaBne-
HWS1, MOAKITHOYEHHBIX K TENIOCHETUMKY (PUCYHOK 1).

Gl PltllGgIP ]t Glplt [Pt Glplt |[cIP ]t
Gvl (Gm1)| [ Gv2 (Gm2) Gvl (Gm1)| [ Gv2 (Gm2) Gvl (Gml)| | Gv2 (Gm2)
N/ N4 N/ N/ N/ N/

Wi w2 W3
N4 N\Z N\Z
KM-5-61

PucyHok 1— CTpykTypHasi cxema Tennocyértynka KM-5-6U

Kaxabl kaHan KkonuyecTsa TEMMOBOW 3HEPrnn UMeeT CBOW MHAMBUAYalNbHbLIN CETEBOWN HOMEpP AN pa-
BoTbl € ycTpornicTBamu BbiBoga WHopmauun: kaHan 1 — 00XXXXXX, kaHan 2 — 01XXXXXX, kaHan 3 —
02XXXXXX rae: XXXXXX - 3aBogckon Homep KM-5-6U, 3anucaHHbI Ha wnnbae npuodopa.

B kaxxgom KKT MoxeT npomsBoguTbca 06paboTka M3MepuTernbHOM MHOpMauun OT NepBUYHBLIX Npeobpa-
30BaTenien B COOTBETCTBMM C anropMTMamu, ONUCLIBAEMbIMW CReAYOLWLMMM (hopMyamu:
cdopmyna Ne 0 — peanusyeT ABa HE3aBUCUMbIX PAaCXOAOMEPa;
cdopmynbl Ne 1 u Ne 2 — obGecneumBaloT y4€T TENSIOBON 3HEPTMU ONSA 3aKPbITbIX CUCTEM TENocHab-
XeHus;
cdopmynbl Ne 3 — Ne 6 — obecneunBaloT y4€T TENOBOW 3HEPIUKN ANS OTKPbITbIX CUCTEM TennocHab-
XeHus (tx n Px nporpammumpytotcs);
cdopmyna Ne 7 — obecneunBaeT y4€T TennoBon sHeprumn anga cucrem BC;
cdopmynbi Ne8 n Ne9 — obecneunBatoT y4€T TENSIOBOW 3HEPTUN HA NCTOYHMKAX TEMMOThI.

®opmyna Ne 0 (cm. npunoxenue E, nuct 1)

Cuctema ¢ koHurypaumei Ne 0 peanmayeT ABa HE3aBUMCUMbIX CHETUMKa-pacxogomepa, obecrnevmBaroLLmx
YY€T 1 HakonneHne obbEéma Boabl. [lononHUTENbHO obGecrneynBaeTcs y4€T U HaKoNNeHne Macchl Boabl Mo pac-
YETHOW/NPOrpamMMMPOBaAHHON MIOTHOCTM BOAbl (3a4aéTca Ha 3aBOAe-uU3roToBUTENe, ANS KOPPEeKUuuin yepes
MEHIO TEMMNOCYETYMKA HEAOCTYMHA).

OnpegeneHune o6bEMa mamepsiemon cpegbl V, npowegwero yepes MNMNC-1M-N2 (MMNC) 3a spemsi Habno-
OEHUs1, OCYLLEECTBIISIETCSA B COOTBETCTBUM C hOpPMYIIOi
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V=>K,xN,,
t

roe K, — 3HauyeHne o6bEma Ha MMNyInbC (Bec nmnynbca), M3/umn;

Nu - KONnn4eCcTBO MMMNYIbCOB 3a BpeM4A Ha6mo,u,eva.
OnpeneneHne Maccol namepsieMon cpebl M ocylecTBNsSeTcs B COOTBETCTBMU ¢ OPMYNoWn

M:Zpu(t’P)XKeu XNu’

rae p, (¢, P)- cpepHsis nnoTHOCTb BOAbl HA MHTEpBare Npuéma o4epeHOro MMMyIibCa.

CpefHeB3BelLLeHHas BenMYMHa NroTHOCTY TENSIOHOCUTENS U ero 3HTasnbNus Ha UHTepBare HabnoaeHus
onpeaensieTcs TeNNOCYETYMKOM B COOTBETCTBMM C hopMyramu

p; =;Tp(t,P)8r,

T,—T

[

h, =Ljh(z,P)ar.
T,—T

lz-l

®opwmyna Ne 1 (cm. npunoxenue E, nuct 2)

Cucrtema ¢ koHdurypaumen Ne 1 peanmsyet TENSIOCHETUMK N HE3ABMCUMBIA CUHETUYMK-pacxogomep, obec-
neymBaroLLMi Y4ET 0OGBEMHOIO MM MacCOBOro pacxoAa.

Tennocyétumk NocTpoeH Ha Gase pacxogomepa Ne 1 1 JOMONHWUTENBHO UCMONb3YeT KaHan TemMnepaTypbl
pacxogomepa Ne 2. Pacxogomep Ne 1 nogkntovaeTcst k nogatowiemy Tpybonposony. OnpegeneHvne TennoBon

SHEPIrnn Q OCyLUeCTBAETCA B COOTBETCTBUN C d)opmyrloﬂ

O=V-p-(h-h),
rae uHaekcbl 1 M 2 COOTBETCTBYIOT MoaroLleMy 1 obpaTtHoMmy TpyGonpoBoaam.
He3aBucumbl cHéTUMK-pacxogomep MoxeT obecneunTtb y4€T obbéma (V2) n maccel (M2)

szzKeuxN M, =V,xp,

umn

®opwmyna Ne 2 (cm.npunoxenune E, nuct 2)

Cuctema ¢ koHdurypaumen Ne 2 peanmsyet TEMSIOCHETUMK N HE3ABMCUMbIA CUHETUYMK-pacxogomep, obec-
neymBaroLLMi y4€T OOBEMHOrO MM maccoBoro pacxoga. Otnuume ot KoHdwurypaumm Ne1 B ucnornb3oBaHuu
pacxogomepa Ne 2 B kadecTBe 6a3bl TEMMOCYETYMKA M OOMOMHUTENBHO KaHana TemnepaTtypbl pacxogomepa
Ne 1. Pacxogomep Ne 2 nopgknioyaetcsi k o6paTtHomy TpyGonposoagy. Onpenenexuve Tennosou aHeprun QO
OCYLLIECTBNAETCHA B COOTBETCTBMM C (DOPMYISION

Q:sz'pz'(hl_hz)’
roe uHaekcbl 1 M 2 COOTBETCTBYIOT MoaroLleMy 1 obpaTtHoMmy TpyGonpoBoaam.
He3aBncumbl CHETUMK-pacxogomep, MOXeT obecneunTb YYET Tonbko o6bvéma (V1) n maccel (M1)

I/lzzKeuxN Mlzl/lxpl'
t

umn

®opwmyna Ne 3 (cm. npunoxenue E, nuct 3)
Cuctema ¢ koHdurypaumen Ne 3 peanusyeT Tennocd€Tumk Ha Gase OByx npeobpasoBatenern oobEMma.
Mpeobpasoatens Ne 1 nogkntovaeTca k nogatoiiemy Tpybonposogy. [Npeobpasosatens Ne 2 nogknoyaeTcs K

obpaTHomy Tpy6onposoay. OnpeaeneHve Tennosor aHeprum () OCYLLECTBNSIETCS B COOTBETCTBUM C hOpMY-
non

Q:Vllpl.(hl_hxe)_VZ.pZ.(hz_hxg)’

roe vHaekcol 1 n 2 cooTBETCTBYHOT nogatowemMy u obpatHomy TpybonpoBoaam, a xe8 — NognuTo4Homy Tpybo-
nposoay.
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®opmyna Ne 4 (cm.npunoxenue E, nuct 3)
Cuctema ¢ koHdurypaumei Ne 4 peanusyeTt Tennocy€TUmk Ha 6a3e AByx npeobpasoBaTtenei. MNpeobpaso-
BaTenb Ne 1 nogkntoyaeTcs k nopatowiemy Tpybonposoay. MpeobpasosaTens Ne 2 nogkntoyaeTcst kK obpaTHoOMy

Tpy6onposoay. OnpefeneHne Tennoson aHeprnn () OCYyLLECTBNSETCS B COOTBETCTBUM C (DOPMYIIOi

o=V ',01'(hl_hz)+(Vl’pl_Vz'pz)'(hz_hxs)a

roe vHaekcol 1 u 2 cCoOOTBETCTBYHOT NogarowemMy u obpatHoMy TpybonpoBogam, a X8 — NognuTo4Homy Tpyoo-
nposoay.

®opmyna Ne 5 (cm. npunoxenue E, nuct 3)
Cuctema ¢ koHcurypaumen Ne 5 peanusyeT Tennoc4€T4nk Ha 6a3e oByx npeobpasosarenei. [Npeobpaso-
Batenb Ne 1 nogknoyaeTcs K nogarowemy Tpybonposoay. lNMpeobpasoBatens Ne 2 noagkntoyaeTcs K obpaTtHoMy

Tpy6onposoay. OnpeaenexHune Tensnoson aHeprun ) OCyLLECTBNSAETCS B COOTBETCTBUM C (DOPMYIOi

0=V, p,-(h =)+ (V,-p, =V, p,)-(h—h,),

roe vHaekcol 1 n 2 cCoOoTBETCTBYIOT nogatowemMy u obpatHomy Tpybonposoagam, a X8 — NognuTo4Homy Tpybo-
nposoay.

®dopmyna Ne 6 (cm. npunoxenue E, nuct 3)
Cuctema ¢ koHurypaumen Ne 6 peanusyeT Tennoc4€Tynk Ha 6ase oByx npeobpasosartenei. [Npeobpaso-
Batenb Ne 1 nogknoyaeTcs k nogawoLemy Tpybonposogy. lNMpeobpasosatens Ne 2 nogkntoyaeTtcs K obpaTHOMY

Tpy6onposoay. OnpeaeneHve TennoBon aHeprnn () OCyLLECTBISIETCA B COOTBETCTBUM C (POPMYON

0=V, -p 'hl_Vz'pz'hz_(Vl'pl_Vz'pz)'hxg=

roe uHaekcobl 1 v 2 cooTBETCTBYIOT Nogatollemy 1 obpaTHomy TpyGonposoaaMm, a Xe — noanMToYHoMy Tpybo-
npoBsoay.

®dopmyna Ne 7 (cm. npunoxenue E, nuct 4)

Cwucrema c KoHgurypaumen Ne 7 peanunsyeT TENMOCYETYMK N HE3ABMCUMBIN CYETYMK-pacxodomep, obec-
neymBatoLLmMn y4€T 06bEMHOIO M MaccoBOro pacxoaa.

TennocyéTynk NocTpoeH Ha Gase npeobpasoBaTens Ne 1, nogknYeHHOro K nogatowemy Tpybonposoay.

OnpegeneHvie TennoBow aHeprumn () OCyLLECTBNSIETCA B COOTBETCTBUM C (hOPMYIION

0= Vi-p (h1 _hxg)3
rae nHaekcbl 1 1 2 cooTBETCTBYIOT NogatoLlemMy u obpatHomy Tpy6onposoaam.
He3aBMCHMMBIN CHETUMK-pACXO4OMEP MOXET obecneuntb y4ET obbéMa (V2) n maccel (M)

V2:ZKW><N M, =V,xp,.

umn

®dopmyna Ne 8 (cm. npunoxenue E, nuct 5)
Cuctema ¢ koHurypaumen Ne 8 peanuayet Tennocyétumk Ha 6ase aByx npeobpasosartenein. [peobpaso-
Batenb Ne1 nogknoyaetcs k nogatowwemy Tpybonposogy. MNpeobpasosatens Ne2 nogkmoyaeTcs K NognvMToY-

Homy TpyGonposogy. Onpeaenexue Tennosow aHeprun () OCyLLECTBNSIETCS B COOTBETCTBUM C (DOPMYION

Q:V1'p1'(hl_h2)+Vn'pz'(h2_hxg)’

roe nHaekcol 1 M 2 cooTBETCTBYIOT Nofatoemy 1 obpaTHomy TpybonpoBoaam, a «m» U «xe» — NOANUTOYHOMY U
TpybOonpoBoay XonoAHoM BoAbl (B kadecTBe pacxogomepa V, ucnonbsyetcs V).

®dopmyna Ne 9 (cm. npunoxeHue E, nuct 6)
Cwuctema ¢ koHdurypauuen Ne 8 peanumayeT Tennoc4éTUmk Ha 6ase AByx npeobpasoBaTteneii. [peobpaso-
Batenb Ne1 nogkntoyaetcs kK nogatowemy Tpybonposogy. MNMpeobpasoBatens Ne2 nogknoyaeTca K NognmMToy-

Homy TpyGonposoay. Onpeaenexue Tennosoi aHeprun () OCyLLECTBNSIETCS B COOTBETCTBUM C (DOPMYON
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Q: Vl '10] (hl _h2)+Vﬂ 'pxs (hZ _hxs)’

roe uHgekcol 1 n 2 cooTBETCTBYIOT Nogatoemy n obpatHomy TpybonpoBoaam, a «n» U «XB» — NOAMUTOYHOMY U
TpybonpoBoay XonogHom BoAabl (B kayecTBe pacxogomepa V, ncnonbdyetcs Vo).

[MporpammHoe obecneveHne TENNOCYETYMKOB NO3BOSIAET annpoOKCMMMPOBaTh TabnMYHO 3adaHHble 3Hade-
HWSA NAIOTHOCTM M 3HTanbnNumn Boabl cornacHo MCCCL 98-86 ¢ oTHOCUTENBHOM NorpeLHocTbio He 6onee +0,05%
B AmanasoHe Temnepatyp oT 5 go 200 °C v paBneHun 1 — 20 krc/cM® 1 He Gonee + 0,1 % B AuanasoHe TeMmne-
paTyp ot 0 10 4 °C n gaBneHnit 1 — 20 krc/om?.

MnoTHocTb BoAbl B AmanasoHe temnepaTyp oT 0 go 200 °C cnabo 3aBucut ot gaeneHus. MNpu dukcnpo-
BaHHou TemnepaTtype (0 go 200 °C) n nameHeHmmn gaenennst ot 1 go 20 Krc/CM? MAOTHOCTb BOAbl U3MEHSIeTCH
He Oonee 4yem Ha + 0,1 %. Takum obpas3om, B criydyae BOAbl YYET OaBIEHWst MPaKTUYECKU He BNUsieT
Ha TOYHOCTb OonpeAeneHns MacChbl U MaccoBOro pacxoaa.

Ecnn paBneHve He namepsieTcsl, K BXOOHbIM KNeMMaM KaHana gaBfeHus pekoMeHAyeTcsa NOACOeANHUTb
pesnctop R= (1.1 ... 2) kOM. lNpn 3aBOACKMX YCTAHOBKAX HACTPOEYHbIX KO3(PPULMEHTOB KaHana AaBneHus
(cMm. MpunoxeHue XK) ato cootBeTcTBYET (4.8 ... 9) krc/cM? M3BbITOUHOrO JaBneHust. Ecnm K BXOAHBIM KeMMam
KaHana gaBneHust Hudero He nogknoyeHo, KM-5-6U nepenget Ha HWXHee OOroBopHoe 3HayeHwe PAH (cMm.
nogpo6bHee B MpunoxeHun M). TMpu narotoeneHun KM-5-6/1 3HaveHne POH ycTaHaBnvBaeTcs B AvanasoHe
1 ... 9 krc/cm®. BenuunHa POH MOXeT GbiTb M3MEHeHa Nosib3oBaTenem n3 MeHIo (cM. nyHKT 2.4.8).

1.1.6 Pexumbl paboTbl TENNTOCHETYNKOB
Tennocyétunk KM-5-6/1 paboTaeT Tonbko B 0OHOM (OCHOBHOM) pexunme paboTbl, 3aBUCALLEM OT KOHU-

rypauun.

Tabnuya 51— Pexum pabotsl Tennocuétumka KM-5-6/1 koHdwmrypaumm 0

ANropuTM BbIYUCIIEHNS TEMMOBOW MOLLHOCTM B KaHanax
MpeobpasoBaTtenb
N3MepPEHUS KoNnyecTea TeNNOTbI
Pexum o -
0 0 CHOBHOW KaHan

Ne1 Ne2 W= W,

G1 G2 -
MHavkaums B NyHKTaxX MEHIo

Ocrosron «G1» «G2» «M1 (V1) » «M2 (V2) » «t1» «t2»
Gv1(Gm1) | Gv2 (Gm2) HapacTtaeTt HapacTaeT t1 t2

Tabnuya 52— Pexum pabotbl Tennocyétyunka KM-5-6 koHdurypaumm 1

Mpeot ANropuTM BbIYUCIIEHNSI TENOBOW MOLLLHOCTM B KaHanax
peobpasosatenb N3MepeHns Konm4ecTsa TensoThbl
Pexum o -
0 0 CHOBHOW KaHan
Ne1 Ne2 W= W,
G1 G2 Gm1-(h1 - h2)
MHaukaums B NyHKTax MEHI0
OcrosHon «G1» «G2» «M1 (V1) » «M2 (V2) » «t1» «2» | «dt»
Gv1 (Gm1) | Gv2 (Gm2) HapacTaeT HapacTaet t1 t2 t1-t2

Tabnwuuya 53— Pexum pabotbl Tennocyétunka KM-5-61 koHdurypaumm 2

Mpeot AnropnTM BbIYMCIEHNS TEMNSIOBOM MOLLHOCTU B KaHanax
peobpasosatenb N3MepeHns Konm4yecTaa TeNoThbl
Pexum 5 -
0 0 CHOBHOW KaHan
Ne1 Ne2 W= W,
G1 G2 Gm2-(h1 — h2)
MHaukaums B NyHKTax MEHI0
OcrosHo# «G1» «G2» «M1 (V1) » «M2 (V2) » «t1» «t2» «dt»
Gv1(Gm1) | Gv2 (Gm2) HapacTaet HapacTaeT t1 t2 t1-t2
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Tabnwuuya 54 —Pexum paboTsl Tennocyérynka KM-5-6U koHdpurypauum 3

Moeob AnropuTM BbIYMCNEHNS TEMMOBOM MOLLHOCTU B KaHanax
peobpasosarelib N3MepeHnst KonnyecTsa TENNoThbI
Pexum o -
CHOBHOW KaHan
Ne1 Ne2 W= W,
G1 G2 Gm1:(h1 —=hx) — Gm2:(h2 —hx)
NHavkaums B nyHKTax MeHIo
OcrosHon «G1» «G2» «M1 (V1) » «M2 (V2) » «t1» «t2» «dt»
Gv1l (Gm1) | Gv2 (Gm2) | HapacTaet HapacTaeT t1 t2 t1-t2

Tabnuya 55— Pexum pabotsl Tennocyérynka KM-5-6U koHurypauum 4

Mpeob ANropuTM BbIYUCIEHNSA TENNOBOW MOLLHOCTU B KaHanax
peobpasosarenib N3MepeHUst Kornm4ecTsa TensnoThl
Pexunm ) -
CHOBHOW KaHan
Ne1 Ne2 W= W,
G1 G2 Gm1:(h1 —h2) + (Gm1 -Gm2)-(h2 —hx)
NHavkaums B MyHKTax MEHIO
OcrosHon «G1» «G2» «M1 (V1) » «M2 (V2) » «t1» «t2» «dt»
Gv1(Gm1) | Gv2 (Gm2) HapacTaet HapacTaet t1 t2 t1-t2

Tabnuya 5.6 — Pexum pabotsl Tennocyérunka KM-5-61 koHdmrypauum 5

Mbeo ANropuTM BbIYUCIEHNSA TENNOBOW MOLLHOCTU B KaHanax
peobpasosarerib N3MepeHUst Kornm4ecTsa TensnoThl
Pexnm ) -
CHOBHOW KaHan
Ne1 Ne2 W= W,
G1 G2 Gm2:(h1 = h2) + (Gm1 — Gm2):(h1 — hx)
NHavKaums B NyHKTaxX MEHIO
OcrosHon «G1» «G2» «M1 (V1) » «M2 (V2) » «t1» «t2» «dt»
Gv1(Gm1) | Gv2 (Gm2) HapacTaet HapacTaet t1 t2 t1-t2

Tabnuya 5.7— Pexum pabotsl Tennocyérymka KM-5-611 koHdwmrypauum 6

Moeob AnropuTM BbIYMCNEHNSA TEMMOBOW MOLLHOCTU B KaHanax
peobpasosarelib N3MepeHnst KonNn4yecTsa TENNoThbI
Pexum o -
CHOBHOW KaHan
Ne1 Ne2 W= W,
G1 G2 Gm1-h1 — Gm1-h2 — (Gm1 — Gm2)-hx
NHavkaums B nyHKTax MeHIo
OcrosHon «G1» «G2» «M1 (V1) » «M2 (V2) » «t1» «t2» «dt»
Gv1l (Gm1) | Gv2 (Gm2) | HapacTaet HapacTaeT t1 t2 t1-t2
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Tabnwuuya 58— Pexum pabotbl Tennocyétynka KM-5-6 koHdurypaumm 7

AJ'IFOpVITM BbIYMCIIEHMS TENMOBOM MOLLHOCTM B KaHanax

Mpeobpasosatent N3MeEpPEHUS1 KONMYecTBa TENMOTbI
Pexum Ne1 Ne2 OcHOoBHOW KaHan
W =W;g
G1 G2 Gm1:(h1 - hx)
MHaukaums B NyHKTaxX MEHI0
OcrosHo# «G1» «G2» «M1 (V1) » «M2 (V2) » «t1» «t2» «dt»
Gv1(Gm1) | Gv2 (Gm2) HapacTaeT HapacTaet t1 t2 t1-tx

Tabnuya 59— Pexum pabotbl Tennocyérynka KM-5-61 koHdurypauum 8

AJ'IFOpI/ITM BbIYMCIIEHNS TEMNMOBOM MOLLHOCTM B KaHanax

Mpeobpasosatent N3MepPEHUs KoM4ecTBa TENOTbI
Pexum Ne1 No2 OcHOBHOW KaHan
W =W;g
G1 G2 Gm1-(h1 = h2) + Gv2-p(t2, P2)-(h2 — hx)
MHankaums B MyHKTax MeHIo
OcrosHo# «G1» «G2» «M1 (V1) » «M2 (V2) » «t1» «2» | «t1-12»
Gv1 (Gm1) | Gv2 (Gm2) HapacTaeT HapacTaeT t1 t2 t1-12

Tab6nwuuyab.10 - Pexxum pabotbl Tennocyérymnka KM-5-61 koHdurypauum 9

Mpeob ANropuTM BbIMUCIEHNS TEMSOBOM MOLLHOCTU B KaHanax
peocbpasosartenb N3MEpPEHUS KoNM4ecTBa TENMOTbI
Pexum o -
0 0 CHOBHOW KaHarn
Ne1 Ne2 W= W,
G1 G2 Gm1-(h1 = h2) + Gv2-p(tx, Px)-(h2 — hx)
MHOukaums B NyHKTaX MEHI0
OcrosHo# «G1» «G2» «M1 (V1) » «M2 (V2) » «t1» «t2» | «t1-t2»
Gv1(Gm1) | Gv2 (Gm2) HapacTaet HapacTaeT t1 t2 t1-t2
1.2 OnucaHue cocTaBHbIX YacTenM TennocYETYMKa
1.2.1 OnucaHue MOHTaXHOro wkacda

14

MoHTaxHbIn wkad (wkad, ckommyTupoBaHHbIi and KM-5-6U) sBnseTcs OCHOBHbIM KOHCTPYKTMBHbBIM
31IEMEHTOM TEMJIOCHETUMKA U CAYXUT AN 3alMThl BXOAALWMX B TEMMOCYETYNK YCTPOWUCTB M MPOBOAHBIX KOM-
MYHUKaLMA OT BHELIHUX KNMMaTMYECKMX M MexaHU4eckux Bo3genctBui. Kabenn BHELWHUX KOMMYHMUKaLUN
nonagaroT B Wkad 4yepes cneymnanbHble MOHTaXHbBIE OKHA W KpenaTCs K HanpaBnsawowmyM 1 nnatpopmMe noa-
KMOYEHMS C MOMOLLIbIO MEHTOYHBIX CTsKeK. MOHTaXX NpoBOJOB OCYLLECTBIAETCHA Yepes KIeMMHbIe coenHe-
HWUsi Ha NnNaTdopMe NOoAKNoYeHNs. Ha nnatgopme NOAKNIOYEHNST pa3MeLLieHbl BCe HEOOX0AMMbIE KNEMMHbIEe
KONMOAKWN ANs COeQMHEHMS C NMepBUYHBIMK NpeobpasoBatenamu obbEma, TemnepaTtypbl 1 gasneHus. Nnar-
dopma nogkniodeHus coeaunHsaetcsa ¢ mogyrnem KM-M-6M ¢ nomowbio nnockoro wnenda. B MOHTaxHOM
wkady kpome KM-M-6U n nnatcopmbl nogkntodeHns pasmeLleHbl n Heobxogumble 60K NMTaHMA U NakeT-
Hble BblknoYaTenu cetn. BHewHnin Bug, rabapuTHele pa3mepbl U KOMNOHOBKA NPMOOPOB B 3aLLMTHOM LiKady
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npvBedeHbl Ha PUCYHKe 2. MOHTaXHbIA  LWKad uMeeT npucnocobneHve anst NoMoupoBaHNs U KIenmMeHus.
KOHCTpYKUMS MOHTaXXHOTO LLKad)a MOXET U3MEHSATBLCS MO COrMacoBaHUI0 C 3aKa34MKOM.

410 Kpolwka ycnoBro He noka3aHa

baoku numanusg BIMN-3B,

WP erm-1/6, Brn-1/12

Maama KoMMymauuoHHas
KM—-M—61

410

ABmomamasi
3awums cemu

Ombepcmus nog cmaxku HeomkpoBarowuecs

PucyHok 2 — BHelwHuii Bua, rabaputHble pasmepbl Y KOMNOHOBKA MPMOOPOB B MOHTaXHOM LUKady
1.2.2 OnucaHue npeobpasoBatens o6vwéma MMC-1MN-U2

BO30.

PucyHok 3 — MpuHuun paboTel npeobpasoBaTtens o6bEma

MpuHumMn  pabotbl  TMC-1M-M2  ocHoBaH Ha  ABNEHUN  SMEKTPOMArHUTHOW  MHOYKLUUK
(pncyHOK 3): Mpu NPOXOXAEHMU INEKTPONPOBOAALLEN XMUAKOCTU Yepe3 MarHUTHOE MNone, B HEN, Kak B ABUXY-
LemMcsi NPOBOAHMKE, HaBOAMTCS anekTtpoasmxywas cuna (OOC), nponopumoHanbHas CpegHen CKOpPOCTU
XUOKOCTW.

O[C cHumaeTcs AByMS 3rekTpoAamMu, pacnonoXeHHbIMY AnaMeTpanbHO NPOTUBOMOIOXKHO B OOHOM MO-
NnepeyvyHoM cedeHnn Tpyobl NepBUYHOrO NpeobpasoBaTens 3anonnmuo ¢ e€ BHyTPEHHE NOBEPXHOCTLIO. Cur-
Han OT NepBMYHOro npeobpasoBaTens 3KpaHMPOBAHHBIMY MPOBOAAMM NOOAETCS HA BXO SMEKTPOHHOro 6ro-
ka, obecneymBaroLLEero ero ganbHenwy o6paboTky.

MepBuYHLIN Npeobpa3oBaTernb C YCTAHOBIIEHHbIM HA HEM SMEKTPOHHBbIM OrOKOM npeacTaBnsieT cobown
npeobpasoBaTtens MNMC-1-M2.

MepBu4HbIie NnpeobpasoBaTtenu ob6véma MNIMNC-1M-N2 pacno3HatoT OTCYTCTBUE TEMSIOHOCUTENS B U3MEPU-
TenbHoM Tpyb6onpoBoge. OTCcyTCTBME TEMNOHOCUTENS PErMcTpmpyeTca B 6ariTe annapaTHbIX OWMBOK JOCTYM-
HOM 4epe3 komaHay 45 npoTokona wuHbl RS-485, Tak e 3TO NPMBOAWT K OCTAaHOBY reHepauun BbIXOOHbLIX
NUMMyNbCOB

OnekTpoHHbIN Onok (OB) npeacraBnAeT coGOM MPOMBILNEHHBIA KOHTPOSIEP C PE3NOEHTHBIM MNpo-
rpaMmHblM  obecneyeHveM. OB  KOHCTPYKTMBHO BbLIMOMHEH B MblfIEBAaro3alulLIEHHOM  Koprnyce,
pa3mellEHHOM HEMOCPeACTBEHHO Ha MNepBUMYHOM npeobpasoBaTtenie pacxofa. ONEKTPOHHbIA  Orok
BbIMOJTHAET N3MepeHne, oLuMdpPOBKY 1M NocrneayoLLyo 06paboTKy BbIXO4HbLIX CUrHANOB AaTyMka o6bEma.

BbluMcneHHbIN pacxop TEMMOHOCUTENST HE TONbKO NpeobpasyeTca B CTaHAAPTHbIA YNCITOMMMYSbCHbIN
BbIXOOHOW CUrHar, HO MOXET OblTb NepedaH B eAnHMLAX M3MepeHus (M3/H) Ha [1OBM, nnbo B nHdopmaum-
OHHYI0 ceTb No uHTepdency RS-485. Ob npegHasHaueH Takke ansg popMMPOBaAHUS NMUTAIOLLENO HAMPSPKEHUS
AN KaTylwek BO30yXAeHnNs 3NeKTpoOMarHMTHoro npeobpasoarensi 00bLEma.

BHewHun Bug n rabaputHble pasmMepbl SNEKTPOHHOro Grioka npeobpasoBatens obvéma [MIMNC-1M1-M12
npusegeHbl Ha pUCyHke 4.
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Iz | s

102

122,5

PucyHok 4 — BHelwHuiA BuA 1 rabapuTHble pa3mepbl anekTpoHHoro 6noka MNrc-1n-n2

Onwucanusa gpyrmx npeobpasoBaTenert 06bEMa NpMBeaEeHbl B MX SKCNITyaTaLMOHHOW JOKYMEHTaL .
1.2.3 OnucaHue BbIYMCNUTENBLHOrO yCTPOUCTBA
KM-M-6U npepctaBnset cobov NpOMbILLNEHHbIN KOHTPOMEP C PE3UAEHTHBIM NMporpaMMHbIM obecnedeHun-

eM. KM-M-6/1 KOHCTPYKTMBHO BbIMNOMHEH B MbifeBMaro3alimMwEHHOM NIIacTMacCoBOM Kopryce, Ha nepeaHen
CTEHKe KOTOPOro pasMeLLeHbl KHOMKU YrpaBneHnsa n akpaH gucnnes (cMm. pucyHok 5). B kopnyce KM-M-6U pac-
nonaraeTcs nevaTHasi nnarta, coaepxallas BCe dNeMEeHTbl 3IEKTPUYECKON CXeMbl. BeluncnmtensHoe ycTpon-
CTBO BbIMNOMHAET n3MepeHne, ouMdpoBKy 1 nocrenyroLlyto o6paboTKy BbIXOOHBIX CUTHANOB OAaTYMKOB OOBEMA,
TemnepaTypbl U JaBNEHUS TENIOHOCUTENS.

BbluncneHHble napameTpbl TENSIOHOCUTENA MOryT ObiTb nepedaHbl B eauvHuuax usmepeHus (T/4, klla,
°C ...) Ha MN3BM, nubo B MHpopMauunoHHyto ceTb No nHTepdency RS-485. KM-M-61 npegHasHayeH Takke ons
hopmMrpoBaHusa cTabunuanpoBaHHOro Toka Ansa TI1 1 HanpsKeHWs NUTaHWa AN 4aT4YMKOB OABMEHUS.

30,5

128

I KI5

TENMROCHETYAR

{ )

Cruema Cuorema Beog <=

<V

84,5

e *
PucyHok 5 — BHewwHuii Bug, rabaputHele pasmepbl KM-M-6/

1.2.4 MapkupoBKa u nniombupoBaHue
1.2.4.1 MapknpoBka  TENrOCYETYMKOB  COOTBETCTBYET  4yepTexam  npeanpuatTus-usrotoButens u
FOCT 26828-86.
1.2.4.2 MapKk1poBKa COXpaHSETCH B TEYEHME BCEro CpoKa CryXObl TEMMOCYETUYNKOB.
1.2.4.3 Ha kopnyce KM-M-6U ykpenneHa nacnoptHasa Tabnuyka, Ha KOTOPOW yKa3blBaeTCs:
e TOBapHbIN 3HAK NPeanpUATUA-U3rOTOBUTENS;
¢ nopsagkosbit Homep KM-M-6 no cucteme Hymepaumm npeanpusTua-u3roToBuTens;
e [JOMyCTMMble Npederibl NapamMmeTpoB BXOOHbIX MMMYIbCOB;
e [JOMyCTMMble Npefenbl Beca BXOAHbIX MMMYMbCOB, M3/MM;
e [ManasoH pasHocTeln TemnepaTtyp, °C;
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e nocnegHve ABe LMdpbl roga Bbinycka;
e 3Hak yTBepXaeHus Tuna cpegcrtea usmepenui no NP 50.2.009-94.
1.2.4.4 Ha kopnyce INMNC-10-N2 ykpenneHa nacnopTHas Tabnuyka, Ha KOTOPOW yKa3biBaeTCS:
e TOBapHbIN 3HaK NPeANPUATUS-U3rOTOBUTENS;
e nopsgkoBbii Homep NP no cucteme Hymepaumn NpeanpuaTUS-M3roToBUTENS;
OunameTp ycnosHoro npoxoaa (DN), mwm;
ycnosHoe gasnenue (Py), Mla;
BEPXHWUI NMpefen usaMepeHus pacxoga, m3/y;
e locnegHve OBe Lndpbl roga Bbinycka;
e 3HaK yTBepxAeHus Tuna cpenctea nsmeperHui no MNP 50.2.009-94;
e CTperka, ykasblBaloLlasa HanpasneHne noToka.
[onyckaeTca nsobpaxeHue CTpenku, ykasbiBatoLLlen HanpaBneHme noToka, HAHOCUTb Ha OTAEnbHYy Tab-
NNYKY, BbINOSHATE rPaBUpPOBaHNEM, NTMOO NUTLEM Ha KOpnyce nepBnYHOro npeobpasosarens pacxoaa.
1.2.4.5 Ha kopnyce 6noka nutaHus (bI1) ykpenneHa nacnoptHas Tabnuyka, Ha KOTOPOMN yKasbliBaeTCsH:
e  TOBapHbIN 3HaK NPeANPUATUS-U3rOTOBUTENS;
e nopsgkoBbii Homep Bl no cucteme Hymepauumn NpeanpuaTUS-M3roToBUTENS;
e HanpsikeHue, B, n yactoTa, 'L, TOKa NUTaHUS;
e nocrnegHve aese LMdpbl roga Bbinycka.
1.2.4.6 Ha ynakoBke osmkeH ObITb NPUKPENSIEH ApnblK, COAEPXaLlun cneayolme CBeaeHNs:
e  TOBapHbIN 3HaK NPeANPUATUS-U3rOTOBUTENS;
e  HaVMeHOBaHWe ¥ YCNOBHOE 0003HayYeHVe usgenus.
1.2.4.7 MoHTaxHbI WKad mMeeT npucnocobneHme ansi NoMOMPOBaHNS U KIeMMEHUS.

2 MOHTAX U UCNOJIb3OBAHUE

2.1 NMoaroToBKa TeNNOCYETYUKA K MCNONMb30OBaHUIO

2.1.1 PacnakoBka

Mpn nonyyeHun Tennoc4E€TYMKa NpoBepbTE COXPaAHHOCTL Tapbl. B 3uMHee Bpems BCKpPbITUE ALUKOB MOX-
HO NPOBOAUTL TOMBKO NOCIE BbIAEPXKKN NX B TEYEHME ABYX YacOB B TEMMOM NOMELLEHUN.

Mocne BCKpbITUS ALWLMKOB TENocYETYMK 0cBOBOAUTE OT YNakoBOYHOIro mMaTtepuana u npotpure.

[MpoBepbTe KOMMMEKTHOCTb COrfacHo Nacnopry.

2.1.2 YcraHoBKa TennocyéTymka

Mpexage Bcero, yctaHoBUTE NepBUYHbIE NMpeobpasoBateny obbéMa Ha Heobxogumble TpybonpoBoAbl B
COOTBETCTBUM C TpeBOBaHMAMUN NHCTPYKLNUIA NO dKCNyaTauumn Ha 3T npeobpasosartenu.

MepBuyHbIN NpeobpasoBaTtens obbvéma [MMNC-1MM-U2 ycTtaHaBnuBaeTca Ha ropu3oHTanbHOM, BepTuKanb-
HOM WIM HaknoHHOM TpybornpoBoge Mpu ycrioBuu, YTO BeCb 06bEM Tpybbl nepBuyHOro npeobpasoBaTtens B
pabounx ycnoBusax 3anorHeH M3mMepseMon cpeaon (PUCyHoK 6), a NMHMSA SNeKTPOoAOB NEPBUYHOMO nNpeobpaso-
BaTens ropusoHTanbHa (PUCYHOK 7).

PvicyHok 6 — BapuaHTbl yCTaHOBKM NepBUYHOMO NpeobpasoBaTtens
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X = X — oCb 3NBKTPOOOB

PucyHok 7 — OpueHTaumsa nepBryHOro npeobpasoBarens
OTHOCUTENBHO NPOAOSIBHOM OCH

MoHTax nepBu4Horo npeobpasoBaTens 6ectriaHLEeBON KOHCTPYKLMM NPON3BOANTL C MOMOLLbIO LLMUIIEK.
®naHubl TpybonNpoBO4OB NPU MOHTaXe NepBUMYHOro npeobpasoBaTens AOSMKHbI ObITb COOCHbI M MrlocKona-
pannenbHbl Apyr Apyry.

MakcrmanbHO JonycTMMOoe OTKMOHeHWe dhraHueB TpybonpoBoda OT napasnenbHOCTU He AOMKHO npe-
BbiWwaTtbk Lmax - Lmin < 0,5 mm (pucyHok 8).

3aTsHKKy LLNUITEK U raek, Kpensilwmx nepBuYHbIA NpeobpasoBaTtenb Ha TpybonpoBoae, Npon3BOAUTL paB-
HOMEPHO B MOpPsSIAKE, YKa3aHHOM Ha pUCyHKe 9, OCYLLECTBNSAS 3a NEPBbIA MPOXOL 3aTSHKKY KPYTSALLMM MOMEH-
Tom 0,5 Mkp, 3a BTopown npoxoa - 0,8 Mkp 1 3a Tpetuii npoxog — 1,0 Mkp.

3HaueHusa Mkp npuBegeHbl B Tabnuue 6.

PucyHok 8 — MakcumanbHO JonyCcTUMOe OTKNOHeHWe doraHues
TpybonpoBoga OT napansnenbHoCTH
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om DN15 go DN50O om DN65 go DN150

DN200 DN300

PucyHok 9 — MNopsigok 3aTsPKkM raek Npy ycTaHoBKe npeobpasoBaTens

Tabnuuya 6

DN MakcumanbHbIA KpYTALLMA MOMEHT, M.

Krc+Mm H+ ™

15, 20, 25 3 29,4

32, 40, 50, 65, 80 7,7 75

100 15 147

150, 200 26 255

300 38 372

MoHTax nepBuyHOro npeobpasoBatens ¢ dnaHuamm NPoU3BOAMTL C MOMOLLLIO CTaHAAPTHbIX 6ONTOB K
raek, COOTBeTCTBYHWOLMX hnaHuam TpybonpoBoga u nepBuYHOro npeobpasoBatensd. dnaHubl Tpybonposoaa
JomxkHbl cooTBeTcTBoBaTh TOCT 12820-80.

IOnameTp Tpybonpoeoaa fomkeH ObiTb paBeH DN nepBmyHOro npeobpasosarensi.

[JonyckaeTcsi ycTaHOBKa NepBMYHOrO npeobpasoBaTensi Ha TpybonpoBode C MEHbLIUM MNU GONbLUMM
OnamMeTpoM C MCMOoNb30BaHMEM KOHLEeHTpu4veckmx nepexono no NOCT 17378-83.MNpu yctaHoBKe crneaute,
4yTOObI CTpenka Ha Kopryce nepBUMYHOrO NpeobpasoBaTensi coBnagana C HamnpaBreHWeM OBUXKEHUS U3Me-
psiemon cpenbl B TpybonpoBoae.

Mpun nogave XnAKOCTM BBEPX Hauny4llee 3anofiIHEHNE BCEro ceveHnst Tpybbl obecneunBaeTcst npu Bep-
TUKaNbHOM MOJIOXEHMN NepBUYHOro nNpeobpasoBaTens. MNpyu BO3MOXHOCTW BbiNafeHWs ocagka 13 uamepsie-
MOV cpefbl NepPBUYHbIN Npeobpa3oBaTenb Takke AOMKEH YCTaHaBNMBATLCS BEPTUKANbHO.

B cnyyae ropusoHTanbHoM YCTaHOBKM PEKOMEHAYeTCs pa3meLlatb NepBUYHBIN NpeobpasoBaTenb B Hau-
©onee HM3KOWM MIM HAKITOHHOW YacTn Tpybonposoaa (pucyHok 10), rae ceyeHne Tpybbl NepBUYHOrO Npeobpa-
3oBaTtens Oy4eT 3anofIHEHO XUOKOCTbH.
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PucyHok 10 — PekomeHoOBaHHOE pa3MeLleHne nepBuYdHbIX npeobpasoBartenen
Ha ropu3oHTanbLHOM Tpy6GonpoBoae

CnepyeT nMeTb B BUAY, YTO NePBUYHbIN NpeobpasoBaTtenb 6yaeT gaBaTb CUrHaN pacxoda v npy Hesanor-
HEHHOM CeYeHUW, eCrin YpPOBEHb XWAKOCTM AOCTATOMEH ANsi NoAdepXKaHUs KOHTaKTa MEXAy 3MnekTpogamu,
0[HaKO YacTM4HOE 3anoniHeHWe Tpybbl nepBMYHOrO npeobpasoBaTtens OyaeT BHOCUTb B M3MEPEHUsI 3Hauu-
TenbHyo OWKMOKy. B aTOM cnyyae HeobxoauMmo NepenTy K BepTUKaNbHOM YCTaHOBKE NepBUYHOro npeobpasosa-
Tens.

CurHan nepBu4YHOro npeobpasoBaTtensi MNPONOpPUUOHANeH MOMIHOMY OOBLEMHOMY pacxody M3MepsieMoun
cpefbl, BKItoYasi BO3MOXHbIE My3bipbKY ra3a 1 TBepAble YacTuLbl; MOSTOMY NpU Hanuuum Bo3ayxa B Tpybonpo-
BOOE PEKOMEHAYETCS YCTaHaBNMBaTh NepBUYHbINA Npeobpa3oBaTesb No cXeme, NPMBEAEHHOW Ha pucyHke 11.
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PucyHok 11 — YcTaHoBka nepBUYHOro npeobpasoBaTtens pacxoda npu Hanvumm B Tpy6onpoBoae Bo3ayxa

Mpu BO3MOXHON BUOpaumm TpybonpoBoaa B AManasoHe 4acToT U aMnnuTyn (YCKOPEHWUIA), NpeBbILLALLMX
Jornyckaemble ONsi UCTIONTHEHUS TEMNMOCYETYMKA 3HAYeHNsi, TpPybonpoBo4 A0 M Nocne nepBuMYHOro npeobpaso-
BaTens AOMKeH OnupaTbCs Ha HEMOABUMXHOE OCHOBaHMeE.

B cny4yasix usmepeHus pacxoga 3akpyyYeHHbIX MOTOKOB UMM NOTOKOB C CUSTbHO NCKaXXEHHOM 3Mnopor CKOpo-
CTU PEKOMEHAYETCA YBENUYMTL ASIMHY NPSIMONIMHENHbIX Y4acTKOB TpybonpoBoAa 40 M Mocrne NepBUYHOro npe-
obpasoBaTtenst unu NpeaycMOTPETbL YCTAHOBKY CTPYEBLINPSIMUTENS Nepes NepBUYHbIM Npeobpa3oBaTtenem Ha
paccTosHUU He MeHee Tpéx DN.
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Mpn MOHTaXe nepBUYHOrO NpeobpasoBaTens HeoOXOOUMO INEKTPUYECKN COEANHUTBL €ro rnaHubl Mexay
cobon, a Takke Kaxabln ero cnaHew, ¢ COOTBETCTBYOLUM OTBETHbLIM chbrnaHuem Tpybonposoga (pucyHok 12).
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CoeaunHUTENbHbLIM NPOBOL,
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3almTHOE KOmbLIO / Mpoknapka

PucyHok 12 — MoHTax nepBrUYHOro npeobpasoBarerns

Opyrne npeobpasoBatenu obbéma ycTaHaBNMBaOTCHA Ha TpybonpoBodbl B COOTBETCTBMM C TpeboBa-
HUSIMW UX 3KCMNyaTalMoOHHON JOKYMEHTaLUNN.
MOHTaXHbI LKA TENNOCYETYMKA 3aKpenuUTe Ha NIOCKON BEPTUKANbHOW MOBEPXHOCTU CTEHbI B YETbIPEX
TOYKax 3aHeN CTEHKN.

2.1.3 MoHTax TEpMOMETPOB COMPOTUBIIEHNS HA N3MEPUTENbHBIX Y4acTkax TpPybonpoBO4OB

Mpu yctaHoBke TIT Ha nameputenbHbIX y4acTkax TpybONpoBOAOB AOIMKHbI cobniogartbca TpeboBaHus, oc-
HOBaHHbIE Ha MeXAyHapOAHbIX U MexrocygapcTBeHHbix ctaHgaptax FOCT P EN 1434-97, MO3M P 75 nu
[OCT 8.586.5

TepMoMeTpbl CONPOTUBIIEHNST MOTYT yCTaHaBNMBATBLCS KaK B b3y (COrMacHo Knaccudukaumm mexagyHa-
poAHbIX CTaHgapToB — Tun P*, roe nog cumBonoM * nogpasymeBaeTcsl OyKBEHHbIN 3HaK, 0003HayaroLWwmnin KOH-
KpeTHyto Mogudmkaumio npeobpasoBatens, Hanpumep, Tun PL o3HavaeT, Tl B runb3e ¢ ronoBKOW U T. 4.), TaK
n 6e3 rmmne3bl (Tvn D*) Onga TpyGonpoBoaoB AnameTpom A0 25 MM crnegyeT npuMeHdaTb T Tonbko cneuuwans-
HOW KOHCTpyKumn (Tvn DS) ¢ KOPOTKOW MOrpy>KHOW YacTbio U YCTaHABIMBAEMbIE B COOTBETCTBYHOLLME (DUTUHIU
— pacwupuTenu.

Ha uameputenbHoM yyacTke Tpybonposoga Tl JOmkHbI yCTaHaBNMBATbCA MPEUMYLLECTBEHHO B paau-
anbHOM HarnpasneHun (pUcyHok 13).

i

PucyHok 13— BepTukanbHas ycTaHOBKa TepMoMeTpa ConpoTUBNEHUs



Tennocyétynk KM-5. Mogndukauma KM-5-611. PykoBoacTBO No 3Kkcniyartaumnmu 22

Ecnn KM-5-6/ npumeHsaloTCa B cMcTeMax TENNOCHAOXEHNA U ropsyero BOAOCHabXXeHus, To Heobxoanmo
TakKke TENon3onupoBaTb Mecta yctaHoBku TI1 Ha TpybonpoBogax u BbiCTynawwme vactm cammx TI1 ¢ Tem,
YTOObl MakCMManbHO YCTPaHWTb TEMN0OTBOA WM MpubnuanTb Npodunb TemnepaTyp K NPsSMOYrofibHOMY, Ansi
TOro, 4YTOObl YMEHbLUNTL MOrPELUHOCTb U3MEPEHUN.€E€ CPEAHEro MHTEerpanbHOro 3HayeHus B U3MEPUTENbHOM
ceyeHun. Tepmomsonsaumio cnegyet nposoanTtb no CHul 41-03-2003 «Tennosas usondumsa obopyaoBaHus U
Tpy6onpoBoaoB».

Ecnu pagmanbHaga yctaHoBka Tl HEBO3MOXHA, TO OHU YCTaHABNMBAKOTCHA HAKITOHHO (PUCYHOK 14).

PucyHok 14 — HaknoHHasi ycTaHOBKa TEpMOMETPa COMNpPOTUBIIEHUS

HonyckaeTca yctaHoBka TI1 B KOMEHO, YyBCTBUTENbHLIN 3NEMEHT NPU 3TOM [OSMKEH ObiTb HanpasreH
HaBCTpeYy NOTOKY (PUCYHOK 15).

PucyHok 15 — YcTaHoBKa TepMOMeTpa CONpPOTUBNEHNS B KONIEHO

MybvHa norpyxeHunst YyBCTBUTENbHbLIX anemeHToB Tl B noTtok gomkHa coctaenats 0,5-0,7 anametpa
TpybonpoBoaa.

Mexgy npeobpasoBaTendamu pacxofga M TemnepaTypbl HE JOIMKHO HAaXoOUTBbCA HUKAKMX MECTHbIX COMpo-
TMBMEHUN (B TOM Yncne unbTpoB).

2.1.4 MoHTax aneKkTpuyeckmx uenen

OnekTpuyeckne uenu Kk mogymo KM-M-6/ nogkntoyatoTes yepes nnatopmy NOAKMHYEHUS, yCTaHOBIEH-
HYI0 B MOHTa)XHOM LUKady.

MoHTax anekTpudeckux uenen Tennocvétymkos KM-5-6/1 nponssoanTb B COOTBETCTBUM CO CXEMOMW, Npu-
BeOEeHHOM B npunoxeHum K.

BHelwHun BuA 1 rabapuTHble pasmepbl nnaTgopmMbl NogknoyYeHnsa npeobpasoBaTens o0bémMa Mnric-
1M-N2 npuBegeHsl B npunoxexHnn T.

TepMOMETpPLI COMPOTUBNEHNS U MHTepg)eVlc RS-485 pekomeHgyeTcsa noaknovaTth kabenem STP-2ST (ase
BMTbIE Mapbl B 3KpaHe, ceyeHnem 0,22mMM°). B kayecTBe curHanbHoro kabens npeobpasoBaTens OaBneHus
pekomeHayeTcs ncnonb3oBatb kadbenb KMM 2x0,35 unu aHanornyHbIvi ABYXKWUIbHbIA kabenb B akpaHe ¢ ceve-
HUEM XUn He MeHee 0,22MM°. Broku NUTaHus K mogynam KM-5-6U u MNP nogkntoyatb kabenem STP-4ST
(4eTblpe BUTbIE Napbl B 3KpaHe, CEYEHNEM 0,22MM2). CMOHTUpOBaHHble Kabenn HeobxoouMo  3aKkpenuTb Ha
nnatcgopme NOAKITHYEHNS C MOMOLLBIO NIEHTOYHbIX 3a)KMMOB.
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Kabenu STP-2ST n STP-4ST MOXHO 3aMeHUTb Ha aHanorMyHble C N30NTMPOBAHHBLIM 3KPAHOM U CEYEHUEM
He MeHee 0,22mm> nna kabenen nnTaHMa U ¢ ce4yeHneM He MeHee 0,12mMm? Ons octanbHbIX kabenen. Mpu unc-
nonb3oBaHMM kabenen ykasaHHbIX Bbille TUMOB PEKOMEHAYEMblE ANNHBLI Kabenen 610koB NMTaHWs, UMMYIbC-
HbIX pacxOAOMepOB 1 Npeobpa3soBaTenen gaBneHnsa He AorkHbl npesbiwats 100 M, AnuHbl kKabenen RS-485
He JOoMmkHbI NpeBbiwaTb 800 M, kabenen T — He 6onee 60 M.

HapyxHbli MOHTax Kkabemnem pekoMeHOyeTcs ONnd nydwen MexaHWdeckon 3awuTbl Npou3BOAUTb
B MNacTMacCoBbIX WNW MeTannopykaBax C HapyXHbIM avametpoMm 12+13,5 mMm. [onyckaeTcss MOHTax
B MeTannopykaBax MeHbLUero anameTpa.

BHumaHue!!!

OKpaHbl CUrHanbHbIX Kabenen TepMOMETPOB CONMPOTUBIEHUSI MOAKIMIOYAIOTCS TOJIbKO K KneMmam
«Gnd» B nnatdopmax NOAKMIOYEHUA U HEe AOIKHbI UMETb KOHTaKTa C MeTannopykaBaMu, a Takxe €
Tpy6amm, Ha KOTOPbIX YCTaHOBJIEHbI 3TU TEPMOMETPbLI CONPOTUBIEHWS.

Knemmbl 3azemneHus 6nokoB nutaHma BlMun-3B ponmkHbl 6bITb HAQEXKHO coeAUHEeHblI OQHOXUIb-
HbIM MeAHbLIM NPOBOAOM CeYeHuemM He meHee 0,22 MM? ¢ KIeMMOM 3alUTHOrO 3a3emsieHus wkada.

2.2 NoproToBKa K paboTe

2.2.1 lMpoBepuTb NPaBUITbLHOCTb MOHTaXa 3MEKTPUYECKUX Lienen B COOTBETCTBUM C SNEKTPUYECKON CXe-
MOW MOAKMNIOYEHNS TennocyéTymka, npuseaeHHomn B MNpunoxeHun J1.

2.2.2 B cnyyae oTCcyTCTBMS HEOBXOAMMOCTM U3MEPEHUSA TemnepaTypbl TENNOHOCMTENS NO KakuMm nmvbo
KaHanam u3 t1...t6 Tennocyétynka Ha nx Knemmbl NOSKMYEHN NNaTopMbl HEOBXOANMO CMOHTMPOBaTbL UMU-
TaTopbl TepMomeTpoB 13 pesnctopos 510 Om +10% mowHocTeio oT 0,1 BT.

2.2.3 lMoacoeamHntb NnatdopmMy nogknoderHms k. KM-M-6U. 3akpbITb KPbILLKY (KPbILLKX) BIIOKOB NMTaHWS.

2.2.4 BknounTb pacxod TennoHocuTensa nog paboymMm gaBneHnem B HanpaBfieHUK, yKasaHHOM CTPenikom
Ha MNepBUYHbIX NpeobpasoBaTensx, NPOBEPUTb FEPMETUYHOCTb COEAMHEHMS NEPBUYHLIX NpeobpasoBaTtenen
06bEMa, AaBMneHns 1 3aLUMTHbBIX TMIb3 TEPMOMETPOB COMPOTUBIIEHNS C TpybonpoBoAoM. Tedb 1 npocaymBaHve
He JonycKalTCs.

2.2.5 BknounTb NuTaHuMe TennocHETYMKa N yoeanTbCs, YTO BKNIOYMMIACh NOACBETKA MHAMKATOPA U Ha WH-
AvkaTope nosiBunacb Haanuchb

"1Q=....Tkan" vimn ("1Q = .... MBTY")

2.2.6 Tennocuyétumkn KM-5-6/1 MeT MHTYUTUBHO MOHATHbLINA, OPYXECTBEHHbIN UHTepdenc. MNonb3yacs
CTPYKTYPOW MEHI0, MPUBEAEHHON B NPUNOXeHNM M, HECMOXHO OCBOUTbL yNpaBrieHne TeNOCHETYNKOM.

Mepexon mMexay NyHKTaMu MEHIO MO rOPU3OHTarnM OCYLLECTBNAETCS HaXXaTUEM KHOMOK «<—» UMK «—», NO
BEPTUKAMNN — HaxaTneM KHomnku «I». Mepexoasl Mexay MyHKTamm MEHIO Mo FOPU3OHTanu 1 BepTUKan 3aKomb-
LOBaHbI.

KHonka «S» npegHasHaveHa AN u3aMeHeHMs HadHaYeHUs oCcTarnbHbIX KHOMOK.

Haxatne KHOMKU «<—» Npu yaepXXuBaemow kHomke «S» nogaet npubopy komaHay «OTmeHay, HaxaTtue
KHOMKM «—>» — KOMaHay «Bsoay, HaxaTue kHomku «i» — komaHgy «Cucteman.

Hanpumep, 4To6bl NEepeknioyYnTb CUCTEMY €AMHUL, U pasMepHOCTb HeobxoauMOo noaatb KoMaHay «Cuc-
Tema» (Npu HaXaTom Knaeuile «S» HaxaTb W OTNYCTUTL Knaeuly «i»).

2.2.7 Haxumasi KHOMKM «<—», «¥», «—=» 1 «S» Ha nepeaHer naHenu anNeKkTpoHHoro 6noka, ybeouTbes,
YTO Ha MHAMKATOPE NOSBNAOTCS B COOTBETCTBMM CO CTPYKTYPOW MEHI0 (CM. npunoxeHne M) 3HadeHusa Temne-
paTypbl, KONIMYECTBa TENMNOThI, MacChbl, TENMOBOW MOLLHOCTH, pacxoda v T.4.

2.2.8 lMpoBepuTb UCMPABHOCTb U MPaBUITbHOCTL PaboTbl TENNOCYETYMKA, UCMONb3YS BCTPOEHHbIE CPEACT-
Ba AuarHocTuku. [Ing a1oro BbIMTN Ha TPeTbio CTPOKY MeHIo u Bblibpatb nyHkT « CAMOOUVAIHOCTUNKA». Mo-
AaTtb komaHay «BBoa» M KHOMKOM «<—» WUMN «—>» NPONTU MO BCEM KOHTPONMUPYEMbIM 3Ha4YeHUAM, UKCupys
COCTOSIHVE UCMPAaBHOCTN B COOTBETCTBUM C NpUnoxeHnem M.

2.2.9 [na gByXnpOBOAHbIX TEPMOMETPOB COMPOTMBIEHUS, ncnonb3dyembix B KM-5-6, HeobGxoammo B
cnyyae nobbix onepaumi ¢ UX MOHTaXeM, B TOM 4YMCfie 1 Nocre MOHTaxa npeobpasosaTenen, npolleawmx
MOBTOPHYO METPOSOrMYECKyo aTTecTaunio, NPOBECTN KanMbpOBKY CONPOTUBIEHWUI NIMHUN CBA3WN MO METOAMKe
npunoxenns XX n.2.

BHUMAHME! TennocyéTtuymk MNOCTaBMSIETCA C OCTAHOBMIEHHBbIM pPEeXMMOM cyeTa. HeobGxognmo BOWTU
B MYHKT MeHI0 «Bkn. CyeTa» nnn « CoctosHMe: CTOMN» 1, yaepXnBas KnaBuLly «S», HaXaTb «—».
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2.3 MNopsapok paboTbl

2.3.1 Tepen HayanoMm M3MepeHUn pekomeHayeTcsa BKMuuTb Tennocuétumk u MNMC-1rM-mn2, npounssectun
ux nporpes B TeyeHune 20-30 MuH.

2.3.2 Tennoc4yé€Ttumk He TpebyeT cneumanbHol HacTponku. Mocne nporpeea no n. 2.3.1 TeNnMOCYETYMK
obecneymBaeT NokasaHUs NapaMeTpoB COrNacHoO NpunoxexHuo M.

Ecnu B TeuyeHne 5 MUHYT He HaXXumaTtb HWKaKWUX KnasuLl, TO MOACBETKA MHAMKATOpa aBTOMATUYECKU Bbl-
KNIOYUTCS.

[nsa BKMNOYEHNst NOACBETKM HEOOX0AMMO OAHOKpPATHO HaxaTb tobyto KnasuLy.

Mpu HopmanbHo paboTe npeobpasoBatens o6vbeéma MMNC-1MM-U2 ceeToanon Test Ha ero nuueson naHe-
NN JOMXEH HenpepbIBHO CBETUTLCS.

2.3.3 Tennoc4yétumk KM-5-61 paboTtaeT ¢ HOPMMPOBaAHHBLIMW METPOJSIOTMYECKMMU XapaKTEPUCTUKaMK B
HOMMWHarNbLHOM Anana3oHe U3MepeHust NCXOAHbIX BeNuymH: 06bEéMHOro pacxoaa (pacxogos) Gv, Temnepartyp t,
pasHOCTK Temnepatyp At u gaBrneHun.

B npouecce paboTbl TENNOCYETUYMKA BO3MOXHbBI CUTYyaUMK, KOrga 3Ha4YeHUss OQHON UMW HECKOSTbKNX BENu-
YMH BbIXOAAT 3a Npeaerbl HOMUHANBHOro AManasoHa.

MprynHOM 3TOrO0 MOXeT OblTb NMMBO OTKa3 COOTBETCTBYHOLLErO NEPBUYHOrO nNpeobpasoBatend nnbo Hapy-
WweHusa B paboTe cucTembl TennocHabxeHuna (Tennonotpebnexuns). KM-5-61 dmkecnpyeTt kak annapartHble He-
NCMNPaBHOCTM CaMOro TennocyéTymka, Tak U ownbkn, CBA3aHHbIE C BbIXOAOM MapameTpoB 3a HOMWHarbHbIE
AnanasoHbl uamepeHui. Mpu aTom B apxmee oWMBOK hUKCMpyeTCs KoA, AaTa U BpemMs Havana unm oKkoH4YaHus
OLUNBKN.

KM-5-611 moxeT no-pasHoMy pearmpoBaTb Ha bukcupyemble owmbku. B 3aBncumocTy oT Tvna owmbku,
KM-5-61 moxeT nMbo npekpawate HaKonneHme BO BCEX UHTerpaTtopax BenvyvH Tenna, o6bEMoB 1 macc, nubo
npekpawaTtb HaKonmneHme TONbKO B YacTW U3 HUX, TGO TOMbKO hUKCMpOoBaThL OLWNBKY, HE nNpekpaLlas Hakomnne-
HWUS MHTerpaTopoB. Peakuuio TennocyéTymka Ha OLWMnBKW, CBA3aHHbIE C BbIXOAOM BEMNVYUH 3a HOMUHArbHbIE
AnanasoHbl U3MEPEHUN, MOXXHO HacTpauBaTb MyTEM KOppekuun Habopa napameTpoB, 3anucaHHbIX NP U3ro-
ToBneHun KM-5-6U1 B aHeproHesaBucumyto namate EEPROM u Bnunstowmnx Ha 06paboTky U3MepeHHbIX Benu-
4uH Gy, t, P nepen nx gansHerwemM Mcnonb3oBaHMeM npu BoeluncrieHun Q, V, M.

2.4 MNepeHacTponKa TeNSIOCHETYNKA HA KOHKPETHbIE YCNOBUA NPUMEHEHUA

2.4.1 Tpwun narotoeneHnn tennocyéTynkoB KM-5-611 HekoTopble MapamMeTpbl 3anUCbiBalOTCA B NaMATb KO-
OB 1 B MpOLEeCcce IKCnyaTaumm He MOryT ObiTb M3MEHEHbI, OCTanbHble MapamMeTpbl 3anMCbiBaOTCA B SHEPro-
HesaBucumylo namsate EEPROM n moryT 6biTb ckoppekTMpoBaHbl. K napameTpam TennocyéTyYmnka OTHOCSTCA
Aarta, BpeMmsi, 3aBOACKOM HOMEP TEMMOCYETYMKA N YMCMOBbIE KOHCTaHTbI, UCMONb3yeMble nNpu obpaboTke name-
PEHHbIX BEMWYMH MO ONMCAHHBLIM HWXe npaBuiam. [NMonHbIA CIMCOK NapaMeTpoB NpuMBEAEH B MpunoxeHun M
(OnucaHme CTPYKTypbl MEHH0).

2.4.2 lepeHacTpolKa TeNNOCYETYNKA CBOANTCS K BBOAY B NamsiTb EEPROM 3HauyeHuii napameTpoB.

lMepen nepeHacTponkon HEOOXOAMMO NpoAenaTh Creaywue onepaumu;

e  OTKIIHOYUTb NUTaHUE TEMSIOCHETUNKA;

e rnepeBecTu nepekntovatens EP, pacnonoxeHHbin Ha nnatgopme NoaKNIOYEHUs, B NOMNOXeHNe
ON (ans cHATMA annapaTHOW 3awwmTbl 3anucy napameTtpos B EEPROM);

e  BKIMOYNTb NUTaHME TEMMOCYETYMKA.

BBop 3HayeHun napameTpoB Hanbonee yaobHO NpoM3BOAMTL C MOMOLLBIO KOMMNbIOTEPA, UCMONb3yA  MO-
CTaBnsiemMoe Mo [JOMOJSIHUTENbHOMY 3akady mnporpamMmmHoe obecrneveHue. [lpyu OTCYTCTBUM KOMMbIOTEPA
WU HEBO3MOXHOCTW €ro UCMNonb3oBaHus, npoueaypy BBOAA MOXHO NMPOM3BECTU BPYYHYIO C NOMOLLbIO KaBua-
Typbl u gucnnes KM-5-6U1.

Mpoueaypa pyyHOro BBoAa CTaHOapTHa Ans BCeX napamMeTpoB, 3anucaHHbix B EEPROM. [nga npumepa,
HWXe onucbiBaeTCs BBOA AaTbl. 3HA4YEHUS OCTarnbHbIX MapaMeTpoB BBOAATCS aHanornyHo.
[ns BBOAa gatbl HEOOXOAMMO:

o B MeHio KM-5-6U1 nepenTtun Ha NyHKT «[JaTa» B CTpOKe napameTpos;

e epenTu B PeXvnM pedakTMpoBaHusa MyTem nogaym komaHgbl «BBog»: «S» + «—» (npu HaxaTon
KnaeuLle «S» HaxaTb M OTNYCTUTb KnaBuwy «—»). [1pyn 9TOM B NepBON No3vumMn ns pegakTu-
pOBaHWs NOSIBATCS KypCop.

BHumaHue! bes cHATUA annapaTHon 3allinTbl 3anncu Bxo4 B pexXnm pegaktmpoBaHUA HEBO3MOXEH!

e  KMaBMULUAMM «—» U «<—» MOABECTU KypCop Noj peaakTupyemyto undpy;

e KnaBuwamm «I» (Nowarosoe ysennyeHne umgpsl Ha 1) nnm «S» + «I» (Nowarosoe ymeHsblLLe-
HWe Lndpbl Ha 1) yCTaHOBUTbL HOBOE 3HaYeHue undpsl;
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e MOBTOPWUTL MpeabigyLume 2 NyHKTa Ans Bcex umdp, KoTopble HEOGX0AMMO U3MEHUTD;

e BLINTW U3 pexunma peaakTMpoBaHus NyTeM nogavv komaHgabl «Beoa»: «S» + «—» (ona coxpaHe-
HUS1 BBEAEHHbIX 3Ha4YeHnin) nnm «OTMeHa»: «S» + «<«—» (Bblxog 6e3 coxpaHeHusi BBeAEHHbIX 3Ha-
YeHun);

e eCnu BBEAEHHOE 3Ha4YeHne UMeeT HenpasBunbHbIN hopmat (Hanpumep, ana gatel 32-01-99), 10
Ha gucnnee Ha KOpoTKoe Bpems BbIBOAMTCHA cooblieHne 06 owmnbke BBOAA M NPOMCXOAUT BO3-
BpaT B pegaktop. lNpu aTom Kypcop ByaeT yCTaHOBIEH MoA HEMpaBUITbHO BBEAEHHOW LMdpon.
Mocne atoro Heob6xoaUMO NOBTOPUTL BBOS,

lMocne BBOAa 3HaYeHUs napamMmeTpoB HeobxoaMmo npoaenartb criegyruwmne onepaunn:

e  OTKMOYUTb NUTAHME TEMMOCHETUMKA,;

e nepeBecTu nepeknioyaTens EP, pacnonoxeHHblii Ha nnatdopme MOAKMHYEHUs, B NOMOXeEHUe,
npoTtusononoxHoe ON (4ns BKMOYEHM annapaTHou 3awwmTsel 3anicn B8 EEPROM);

e  BKMIOYUTb MUTAHWE TENNOCHETYMKA.
BHUMAHMUE!
Mpu nonbiTke pegakTMpoBaHUS (M3MeHeHus) nboro napameTpa TEnnOCYETYNK aBTOMATUYECKN Nepexo-
ONT B peXuM ocTaHoBa cyeTa. [1na Bo306HOBNEHMS cHeTa HeOBXOAMMO NepenTn B NyHKT MeHto «Bkn. CyeTta» n
NPy HaXXaTom KNnaBuLle «S» HaxaTb U OTNYCTUTb KITaBULLIY «—>».

2.4.3 TlpaBuna o6paboTkmM M3MEPEHHbBIX BEMIMYMH U UCMONb3yEMbIE MPU 3TOM NapaMeTpbl

Kaxxgas onvcbiBaemMas BenMynHa X MMeeT CBOE M3MEPEHHOE 3Ha4YeHne Xnsm n obpaboTaHHOe 3HaveHue
Xobp (B panbHenwemM nHOeKc «obp» byaet onyckatbes: X=Xob6p). HoMnHanbHbIN gMana3oH namMepeHus Benu-
UYMHbI X OrpaHUYeH eé€ MMHMMarsbHbIM 1 MakCMMaribHbIM 3HadeHnssiMn Xmin n Xmax (MnM MUHUMyM X U Makcu-
Mym X). B HOMMHanbHOM guvanadoHe X=Xu3m, npy Xuam<Xmin o6paboTaHHOE 3Ha4YeHne BenuunHbl X npupas-
HMBAETCS HMXKHEMY JOTOBOPHOMY 3HauyeHuto: X=XgH, npn Xuam=>Xmax obpaboTtaHHOEe 3Ha4YeHne BENNYMHbI X
NpupaBHUBAETCHA BEPXHEMY OOrOBOPHOMY 3HadeHuo: X=XaB. PucyHok 16 unnoctpmpyeT npasuna obpaboTku
BESIMYUHBI X.

Kogbl dpmkempyembix TennocHeTunkom KM-5-6/ oumbok m nx pacumdpoBka NnpuBeLeHbl B NPUITOXEHUN A.

X A
XoB

XOH = ! Xnsm

»
»

Xmin Xmax

PucyHok 16 — O6paboTka namepeHHom BenmumnHbl X

2.4.4 TlpaBuna o6paboTkM M3MEPEHHOTO 3Ha4YeHnsa oo bEMHOro pacxoga Gv

MpaBuna obpaboTkM M3MEpPEHHOro 3HayeHust 06bEMHOro pacxoga Gv WMNMIOCTPUPYHOTCA pUCYHKOM 17.
B Tabnuue 5 npuBeaeHbl 3Ha4eHMst NapaMeTPOB NPU MCMNOSb30BaHMM NEPBUYHOIO NpeobpasoBaTens ob6bEMma
Tmna Mrc-1Mn-11 ¢ DN5O.
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Gv A
Gvgs

Gvad__

- Gv

n3m

Gvmin

i -
»

Gvmax

PucyHok 17 — O6paboTka namepeHHon Benu4imHel Gv

B Tabnuue 7 npuBeaeHbl 3Ha4YeHUs napameTpoB no Gv, 3anmcaHHbIX npu narotoerneHun KM-5-6U, ans
TENIOCYETUMKA C NEPBUYHBIM NpeobpasoBaTernieM, onpeaensitonM KOHKpeTHble 3HavyeHns Gvmin n Gvmax.
Tabnvua 8 vnncTpUpyeT peakumio TEMMOCYETYMKA Ha CODbITUS, CBA3aHHbIE C BbIXO4OM Gv 32 HOMUHAIb-

HbI gMana3oH M3Mep6HMVI B 3aBMCMMOCTU OT AOroBOPHbIX 3HadeHun GvaH n Gvas.

Tabnuuya 7
0
MapameTp OosHa- 3HaueHune 2B 3aan:3:Ti
YeHue EEPROM
KOOoB
Makcumym Gv, M°/4 Gvmax 60 v
MuHnmym Gv, B % oT Gvmax Gvmin 0.1 v
[0roBopHoe HixHee 3HaudeHne Gv, M°/y Gv1gH 0 v
[loroBopHoe BepxHee 3HaueHve Gv, M°/4 Gvigs 0 v
Tabnwunuya 8
M3mepeHHoe 3HaveHne o6bEMHOro pacxoga Gv
[loroBopHble 3HaYeHUsI
Gv < Gvmin Gvmin £ Gv < Gvmax Gv > Gvmax
Gva =0, Gugs = 0 OcTaHoB Pacuert OcTtaHoB
’ Q,MV, Tp Q, M, V no Gv Q,MV, Tp
G 0G 0 Pacuert Pacuert Pacuert
VAR # D, Lvas # Q, M, V no GvgH Q, M, V no Gv Q, M, Vno Gvgs
G 0G -0 Pacuert Pacuert OcTtaHoB
VAH # 1, \avas = Q, M, V no GvaHx Q, M, V no Gv Q,M,V, Tp
G =0 G 0 OcTaHoB Pacuert Pacuert
VAR =1, fovae = Q,M,V, Tp Q, M, Vno Gv Q, M, V no Gvas
lNokasaHnsa aucnnes
1o Gv GvaH Gv Gvaoe

MpumeuyaHne— Ecnm B nyHkTe «YNpaBrneHMe aHanM3oM OLMOOK» aHanu3 COOTBETCTBYIOLLEN OLLMO-
KM BbIKIIOYEH, TO HE3aBMCKMMO OT YCTaAHOBMEHHbIX 3Ha4YeHun GvaH OCTaHOB cYeTa He MPON3BOANTCS.

2.4.5 TpaBuna 06paboTkM N3MEPEHHOTO 3HaYEHNs1 TeMNepaTypbl TEMNOHOCUTENS.
MpaBuna o6paboTKn N3MEPEHHOIO 3Ha4YeHUs TemnepaTyp B npsimom t1, obpatHom t2 TpybonpoBoaax (aa-

nee ti, rge i =1, 2) nnniocTpupyoTcst pucyHkom 18.
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ti A
tinB

tioH __| )
tinam

»
' o

timin timax

PucyHok 18 — ObpaboTka namepeHHON BENUYMHBI ti

B tabnuvue 9 npuBeaeHbl 3Ha4eHUs NnapameTpoB no ti, 3annucaHHbIx npy narotosneHmn KM-5-611.
Tabnuua 10 nnnocTpupyeT peakumio TENNOCHETUYMKA Ha COBbITUSA, CBA3aHHbIE C BbIXOAOM ti 32 HOMUHanMb-
HbI Anana3oH U3mMepeHnin B 3aBUCUMOCTM OT JOrOBOPHLIX 3Ha4eHun tigH n tiog.

Tad6bnwuua 9

0O603- | 3HaveHue | MNapameTp 3anucaH B
Mapametp Hase- | 2 | EEPROM | MamATe
HVe KOJ0B
Makcumym ti, °C timax 150 150 v
MuHUMyMm ti, °C timin 20 1 NI
[loroBopHoe HikHee 3HadveHue ti, °C tioH 20 1 ~
[oroBopHoe BepxHee 3Ha4veHue ti, °C tios 150 150 o

BHumaHue! 3HayeHune timin yctaHaBnueatb He meHee 1 °C!

MpunmedyaHune— Ecnu B NnyHKTe «YNpaBneHve aHann3omM ownboKky» aHanm3 COOTBETCTBYIOLLEN OLwnG-
KV BbIKITIOYEH, TO HE3aBMCMMO OT YCTAHOBIIEHHbLIX 3HAaYeHUn tigH OCTaHOB cyYeTa He MPON3BOANTCS.

Ta6bnwuuya10

M3mepeHHOe 3Ha4YeHne Temneparypsi ti
[loroBopHble 3Ha4YeHna — — — -
ti < timin timin < ti < timax ti > timax
tini =0, tigs = 0 OCTa_HOB Pagqu _ Oc'ra_l-loa
' Q, Mi, Tp Q, Mi, no ti Q, Mi, Tp
tigH = 0, ting # 0 OqTaHOB Papqu _ chqu_
' Q, (Mi no tigH*) Q, Mi, no ti Q, Mi, no tigB
tigH = 0. tigs = 0 OC.TaHO.B Pa_cqu ' OCTalHOB
’ Q, (Mi no tigH*) Q, Mi, no ti Q, Mi, Tp
tign = 0, tigs # 0 OCTa_HOB Pagqu _ Racqu_
’ Q, Mi, Tp Q, Mi, notti Q, Mi, no tipB
I'IOKasaHMﬂt,iqmcnneﬂ no tinH ti Tine

* CUHXpPOHM3aLMsA MHTErpaTopOB BbIKMOYEHa.

MpumeyaHue—Ilpu otkaze TepmomeTpa ti pacuét Mi n Q, no opmyne Bknovatowen ti,Tp  oc-
TaHaBnMBaeTCs.

2.4.6 lMpaBuna ob6paboTkM M3MEPEHHOIO 3HAYEHUA Pas3HOCTM TemnepaTyp B NPsMOM M obBpaTHOM TpybGo-

npoBoAax.
MpaBuna o6paboTkn M3MEPEHHOrO 3HAYEHUS PaA3HOCTU TemnepaTyp B NpsMom u obpatHom Tpybonpo-

Bogax dt unntoctpupytotca pucyHkom 19.
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dtA
dimax

dtmin

dinsm

»

dimin dimax

PucyHok 19 — ObpaboTka namepeHHon BenuymHbl dt
B Tabnuue 11 npuBegeHbl 3Ha4YeHUA nNapaMeTpoB, CBA3aHHbIX C di, 3anMcaHHbIX NpU U3roTOBMEHUU
KM-5-6.
Tabnuvua 12 nnniocTpupyeT peakumio TENMNOCHETYMKA Ha COBbITUSA, CBA3aHHbIE C BbIxogom dt 3a HOMUK-
HanbHbIN UuanasoH U3MepeHun.

Tab6bnwunua 1

3 MapameTp 3anucaH B
MapameTp O6o3Ha4veHne Haqgrme n
EEPROM amsATh
KOOoB
Makcumym dt, °C dtmax 150 ~
MuHumym dt, °C dtmin 2.0 v
Tabnunyal2
M3mepeHHoe 3HayeHue dt
[oroBopHble 3HaYeHns dt < dtmin dtmin < dt < dtmax dt > dtmax
OTcyTCcTBYIOT OcTtaHoB OcTtaHoB
Q, Tp Pabora Q, Tp
MNokasaHunsa gucnnes no dt dt dt dt

2.4.7 lMpaBnna o6paboTkn N3MEPEHHOIO 3HAYEHWNS AaBMNeHus.
[MpaBuna o6paboTkn M3mMepeHHOro 3HadYeHus gaBneHns (M3bbiTouHoro) B npsmom P1 n obpatHom P2 Tpy-
b6onposogax (ganee Pi, rae i =1, 2) unnioctpupytotcs pucyHkom 20.

Pi A
Pins

PigH__| .
" Pinam

Pimin Pimax

PucyHok 20 — ObpaboTka namepeHHoOn Benu4mHbl Pi
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B Ttabnuue 13 npuBeOeHbl 3HaA4YeHMs1 MapaMeTpoB, CBs3aHHbIX C Pi, 3anncaHHbIX Npu M3roTOBfEHWUM
KM-5-6W. Tabnuua 14 wnnocTpupyeT peakumio TENNOCYETYMKA Ha COObITUSA, CBA3aHHbIE C BbIXo4oM Pi 3a Ho-
MUHanNbHbIM Anana3oH U3MEPEHNNA.

Tab6bnwuuyal3
MapameTp
O603Ha- | 3HaveHve 3anucaH B
MNapameTt
b P HeHue P1 P2 MNamsThb
EEPROM
KoJoB
Makcumym Pi, krc/cm® Pimax 16 16 v
Murumym Pi, krc/om? Pimin 0.9 -0.9 N
[loroBopHoe HMXHee 3Ha4veHune Pi, Kkrc/cm? PigH 9 5 v
HoroBopHoe BepxHee 3HayeHue Pi, krc/em® | PioB 9 5 v
Tabnwuuya1i14
[1OrOBOPHBIS 3HAYSHNS MamepeHHoe 3HavyeHne gasneHus Pi
P Pi < Pimin Pimin < Pi < Pimax Pi > Pimax
n Pacuert Pacuert Pacuer
POM3BOMNBHEIS Q, Mi no PigH Q, Mi no Pi Q, Mi no Pigs
I'IOKa3aHn|gﬂP;:iw|cnneﬂ PinH Pi Pins

MpumeyvyaHne — HEVI nsrotosneHun KM-5-6U moxeT 6bITb ycTaHOBNEHO Apyroe 3HaveHve PoH v Pas
n3 gnanasoHa 1 ... 16 krc/cm”.

3 TEXHUYECKOE OBCITYXXUBAHUE

3.1 TexHn4yeckoe obcnyxuBaHue TennOCUYETYMKA

Tennocuétunk KM-5-6/1 He TpebyeT cneyunansHOro o6cnyxmBaHums.
BeenénHein B akcnnyatauunio KM-5-6U1 TpebyeT neprmogmyeckoro ocmMoTpa C Lerbto:
o cobnogeHus ycrosumn akcnnyataumn KM-5-6U1;
OTCYTCTBMSI BHELLHUX NOBPEXAEHUI CcOCTaBHbIX YacTen KM-5-6U;
NPOBEPKN HAOEXHOCTU ANEKTPUYECKUX N MEXAHUYECKNX COEOANHEHWN;
NpoBepKN Hanm4ymsa NnNombé Ha cocTaBHbIX YacTax KM-5-6U;
NMPOBEPKUN HANMUMsa HaNPSHKEHUSA NMUTAHUS;
nposepkn pabotocnocobHocTn KM-5-6U.
MeprvognyHOCTL OCMOTPa 3aBUCUMT OT YCIOBWIA 3KCMIyaTauuu, HO He JOMkHa ObiTb pexe ogHOro pasa
B HeJerno.
PaboTtocnocobHocTb npeobpasoBatensd obvéma [MMNC-11-U2 MOXeT NpoBepsTLCA MO CBEYEHWUIO CBETO-
avopa Test Ha ero nepegHen naHeny B COOTBETCTBUM C ONMUCAHNEM B MPUITOXKEHUN Y.

O O O O

(@)

3.1.1 Mepbl 6e3onacHocTH

Mpu akcnnyaTaumm 1 o6CnyxmBaHUM TEMNOCHETUMKA Heobxoammo cobniopath «[paBuna akcnnyarauuu
3MNeKTPoyCTaHOBOK NoTpebutenem» n «MexoTpacneBbix NpaBun No oxpaHe Tpyaa (npaswn 6e3onacHocTn) npu
JKcnyaTaunm aneKkTpoyCTaHOBKNY.

3AMNPELWAETCA!

Ycmpanamb deghekmbl nepeuvyHo20 npeobpaszosamerisi, He ybeduswucb 8 omcymcmeuu daerse-
Husl U onacHbIX meMrepamyp merJjioHocumeJsisi 8 Mazucmparu.

OmcoeduHsmb wneligh nnamgopmbl NodkIoYeHuUss om 3b npu eksIOYEHHOM NUMaHUU.

lMpoeedeHue MOHMaXHbIX pabom ¢ KkIIHOYEHHLIMU Npubopamu.

3.1.2 TexHunuyeckoe ocBnageTenbLCTBOBaHUe

Tennoc4y€Tunk noaBepraeTcs obs3aTenlbHOM MNEPBMYHOM MOBEPKE, a Takke MNepuoaMYeckon fnoBepke
He pexke OJHOro pasa B YeTblpe roga unu B cnyyae, Korga ero nokasaHusi Bbl3blBalOT COMHEHUSI B UCNPaBHON
paboTe camoro Tennocdétymnka. NoBepka TennocYETYMKOB NposBoauTcst no metoauke MIM 4218-010-42968951-
2010.
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4 XPAHEHME, TPAHCNOPTUPOBAHUE N KOHCEPBALIUA

4.1 YcnoBusi TpaHCNOPTUPOBAHUS TEMNMOCYETYMKOB COOTBETCTBYIOT YyCroBuaM XxpaHeHua 5 no [OCT
15150-69.

4.2 TennocYETYMKM TPAHCMOPTUPYIOTCA BCEMU BUAAMU TpaHcropTa (aBUaUMOHHBIMKW B OTanfMBaeMblX
repMeTU3NPOBAHHbIX OTCEKAX) B KPbITbIX TPAHCMNOPTHLIX CPeAcTBaXx.

4.3 XpaHeHve TenrnocY4éTYMKOB B YNAKOBKE COOTBETCTBYET ycrnoBusam xpaHeHmsa 1 no FTOCT 15150-69.

4.4 Cpok npebbiBaHMA TEMMOCHETYMKOB B COOTBETCTBYIOLUMX YCIOBUAX TPaHCMOPTMPOBaHUSA He Gonee
OflHOrO Mecsua.

4.5 KoHcepBaLus

lMoaroToBka K npouenype KoHcepBaLumu U KoHcepBaLuums npoussoastces B cootseTcteum ¢ F[OCT 9.014-8.

5 TAPAHTUUN U3TOTOBUTENA

M3roToBuTenb rapaHTUpyeT COOTBETCTBUE TEMNOCHETYMKOB TPeOOBaHUAM TEXHUYECKUX YCIOBUIA NpU CO-
6noaeHnn noTpedbuTenemM yCnoBuin aKcnyaTauun, XpaHeHusl, TpPaHCNopPTMPOBaHNS U MOHTaa.
"apaHTUMHBIA CPOK aKkcnyaTaumm — 18 MecsaueB CO OHA NPOAAXM TENNOCYETUMKA.
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TMPUITIOXXEHUE A
(cnpaso4Hoe)

KoObl ®UKCUPYEMbIX TENNOCYETYUKOM KM-5-611 COBbITUN
Ona Tennocyétunka KM-5-6 kogpl pmkcmpyemblx owMOOK coBnagalT C COOTBETCTBYOLWMMU  KOZamu
ownbok Tennocyétymka KM-5.

Kopg

COBLITHS HaumeHoBaHme cobbiTus OcTtaHoBKka HakonneHus Tun
82 Gv2 > makcumyma Gv2max Q, M2, V2, Tp (npu Gv2pB=0)** G
83 Pe3epB
84 Gv2 < MuHumyma Gv2min Q, M2, V2, Tp (npn Gv2gH=0)** G
85 Gv1 > makcumyma Gvimax Q, M1, V1, Tp (npu Gv1aB=0)** G
86 PesepB
87 Gv1 < MuHumyma Gvimin Q, M1, V1, Tp (npu Gv1gn=0)** G
88 t2 > makcumyma t2kmax Q, M2, Tp (npu t2aB=0)** E
89 PesepB
90 t2 < MMHMMyMa t2kmin Q, M2, Tp
91 t1 > makcumyma t1kmax Q, M1, Tp (npu t1aB=0)**

92 PesepB
93 t1 < MuHumyma t1kmin Q, M1, Tp
94 t1 - t2 > makcumyma dtmax Q, Tp**
95 Pe3epB
96 t1 - t2 < MuHumyma dtmin Q, Tp** D
98 Bbin RESET unu WATCHDOG
99 Bbino BbINONHEHO U3MeHeHue AaTtbl u/unu Bpemenn B RTC Ten-
nocyéTymka
101 OaeneHune P2 < P2min
102 OGHyneHue MHTErpaTopoB 3a 4Yac
103 KonuyecTBO owIMGOK 3a CyTKM > Makcumyma***
104 OaBneHue P2 > P2max
105 OaeneHune P1 < P1min
106 Tennosasa mowHocTb W <0 Q, Tp** E
107 PesepB
108 OaBneHue P1 > P1max
117 O6pbIB B uenu aatymka P2
118 O6pbIB B uenu aatymka P1
120 HeucnpaBHocTtb B uenu TIN Q, M1, Tp**
121 OcTaHoB cuyeTa Q, M1, V1, M2, V2, Tp
122 C6o1 nuTaHmsa Q, M1, V1, M2, V2, Tp
123 PesepB
124 Owmnbka yreHus ns RTC
125 Owmnbka 3anucu B RTC
126 Owwnbka yteHus ns EEPROM
127 Owwnbka 3anncu B8 EEPROM

*%*

*kk

Ecnun BkntoyeH pexum « CUHXP. MHTETPATOPOB», To BCeraa npu octaHoBe HakonneHus Q u Tp ocTta-
HaBnunBaeTcsa HakonneHne M1, M2, V1 n V2.
lMosiBNeHne aToro coobLieHnss CBMAETENbCTBYET O TOM, YTO BO3HMKINO MNEepuoaMYeckn NoBTopsSoLeecs
coobLeHne unm owmnbka (Hanpumep, cooblieHne « t1 - t2 < MuHUMyMa dtminy). Heo6xoaMMo BbISICHUTE 1
YCTPaHUTb NPUYMHY BO3HUKaOLWMX cooblieHuin. [Npu Bxoge B nyHKT MeHo «BKIMKOYEHUE CYHETA» cuét-
4YMK oWwMBOK 3a CyTKM OBHYNSeTCs, STUM OBCTOATENLCTBOM MOXHO BOCMOMb30BaTbCA AN1A NOMyYeHns 3a
CYTKW MPON3BOSIBHOIO KONUYeCTBa COOBLLEHNN.

Tunbl cobbiTUA, KNaccuduuMpyemble nporpaMMmamMuy y4éta napaMmeTpoB TennonotTpebnexHms:

U — nepvog OTKIMYEeHNS NMTaHus;

E — nepuog dyHKUMOHanNbLHOro 0TKasa;

D — nepuog t1 - {2 < MuHNUMYMa;

G — nepuog Gv < MuHnMyma n Gv > MakcuMyma.
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TMPUITOXKEHUE b
(o6s13amenbHOeE)

CXEMA COCTABIJIEHUA YCNIOBHOIO OBO3HAYEHUA KOMIMITEKTALIUN
nonHonpoxogHon MOANPUKALIMUN KM-5-6U

Mpn cocTtaBneHun ycrnoBHOro o6o3HayveHns komnnekra mogudurkaumm KM-5-61 gomkHbl ObITb yKa3aHbl
TpeboBaHNs K KOMMMEKTAUUA M3MEPUTENbHLIMU KOMMOHEHTaMM OOCHyXMBaeMbiXx TpyOONpOBOAOB BOASAHBLIX
cuctem TennocHabxenus (BCT) n/vnm cnctem ropsyvero sogocHabxkernusa (MBC) n/mnu xonogHoro BogocHab-
xeHus (XBC)

KM-5-6U1 — —X*NMO — XKt —Xt—XP

1 2 3 4 5
1 knacc tennocyétynka no FOCT P 51649:C,B vunun A;
2 KonnyecTBo NpeobpasoBaternen oobéma (0T OAHOro A0 LIECTH);
3 KONMYeCTBO KOMMIIEKTOB TEPMOMETPOB CONPOTUBNEHMUS (OO0 TPEX);
4 KoNM4ecTBO OOUHOYHBLIX TEPMOMETPOB CONPOTMBEHMUS (A0 LLECTH);
5 konunyecTBo npeobpasoBaTtenel (AaTYMKOB) AaBNEHUS (OO0 WeCTw).

Mpumep — OBGo3HauveHne Tennoc4éTynka KM-5-611, ¢ nepeuyHbIMM NpeobpasoBaTtensamMmm obbéma — 3T, ¢
aBymsi komnnekramu TI1, nogo6paHHbIMKU B napy 1 ogHum TT1, aByms npeobpasoBaTensmun AaBneHus:

KM-5-6U1 -C-3*NO-2Kt-1t -2P

Mo 3aka3dy TenmnocYETYMK OOMONHUTENBbHO MOXET KOMMIEeKToBaTbCA MpeobpasoBaTenem uHTepdgenca
RS-485<RS-232 unu AMNW-5, yctponcTeom nepeHoca AaHHbix (YT1), npegHasHayeHHbIM Ans 6ecnpoBogHOro
nepeHoca mMHdopmauum ns apxmeoB TennocyéTumkoB KM-5-6 Ha nepcoHanbHbI KOMMLIOTEP, MOAEMOM U
agantepom nepudepun All-5.
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TNMPUITOXXEHUE B

(cnpaso4Hoe)
KomnnekTbl TepmomeTpoB conpotuBneHusa KTC-b

AnA YCTaHOBKU B 3alUTHbLIE TNIb3bl, C KpenymeHnem TepMmomMeTpoB BUHTOM
TepmomeTpbl

lo

65

80

Ly

OuameTp MoHTaxHon yactu D, mm: 6; 8
CraHgapTHbIN psa ANuH MOHTaxkHom yactu Lm, mm: 100; 110; 130;150; 170; 210; 250; 300; 370; 450; 550.
MnNb3bl 3alUTHBbIE

M20x1,5

MNinobsa N4P.105

OuwameTtp D, mm: 8; 10 onsa ycTaHOBKM TEPMOMETPOB C AMaMeTpaMu MOHTaXHOW YacTn 6 n 8 Mm cooTBeT-
CTBEHHO.

CraHgapTHbIN psa MoHTaxHbIX anuH L, mm: 50; 60; 80; 100; 120; 160; 200; 250; 320; 400; 500
YcnosHoe gasneHue Py = 2,5 MlMa

Q

]

M20x1,5

_ : y

MNine3a MUP.106 ycuneHHas

OuameTp D1, mm: 8; 10 ans ycTaHOBKM TEPMOMETPOB C AMAaMETPaMy MOHTaXXHOM YacTn 6 n 8 MM COOTBET-
CTBEHHO.

Ouametp D, mm: 10; 12

CraHgapTHbIN psa MoHTaxHbIX anuH L, mm: 50; 60; 80; 100; 120; 160; 200; 250; 320; 400; 500
YcnosHoe gaeneHue Py = 6,3 MlMa
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TNPUIIOXXEHUE I

(cnpaso4Hoe)

FrABAPUTHbIE, YCTAHOBOYHbIE U MPUCOEAUHUTEJIbHbIE PASMEPDI

NNAT®OPMbI NOAKNIOYEHUA

198
188

A

!

A

Q1O
0| ©

94

Fan
A"

RS—-485

154

20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50

43 45 47 49

41

35 35 37 39

235 25 27 29 31

21

RlolIe

g

g

g

€
€
§
€
€

7

"’ g
bl e b b b b b

0

1O+

9d+

Gd+

?235.6 bomb.
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TNPUTIOXXEHUNE O

(cnpaso4Hoe)

MOHTAX 3NMEKTPOHHbIX KOMMYHUKALIUIA

MopkntoyeHne ycTporcTBa nepeHoca AaHHbix YI[O-32/64 wnu nepcoHanbHoro komnbtotepa kK KM-5-61
ONSA CYUTLIBAHUS MTHOBEHHbIX 3HAa4YeHUI NokasaHui 1 6a3 AaHHbIX BbINOMHAETCHA C UCMONb30BaHWEM AOMNOSHM-
TenbLHOro nepndepninHoro obopyaoBaHus.

MopkntoyeHre BO3MOXHO B CreayoLwux BapuaHTax:

= ogkntodeHne Yepes npeobpasoartenb UHTepdelrica RS-485/RS-232 Bepcun 3;
= NoAKntoYeHne Yepes agantep nepudepumn All-5, AlMN-4 unn Arn-5;
" NOAKIMYEHNE Yepes CTaLNOHAPHBIN LLMTOK.

CTaU,I/IOHaprII7I LLNTOK ABJIAETCA MOHTaXHbIM BapnaHTOM OBYX OPYrMX Cliy4daeB NMOAKIMKYEeHUA N BbIMNOIl-
HAeTca Ha 6a3e 0QHOro N3 HUX.

1 CoeanHeHune Yepes npeobpasoBartenb NHTepdenca

Ona coegnHeHus ¢ otaensHbIM npubopom KM-5-6U nnn ceTbio Yepes npeobpasoBaTtens uHTepdenca
AlMN-5 HeobxoaumM MOHTax kabensi ¢ 9-KOHTaKTHbIM pa3bemMom Ans coeanHeHnsa KM-5-6U ¢ npeobpasoBarte-
nem uHTepdenca.

MoHTax kabens HeobxoouMO BLINOMHUTE B COOTBETCTBUM C Pa3BOAKOW KOHTAKTOB npeobpasosaTens u
KM-5-6U, kak npeacTtasneHo Ha pucyHke [.1.

Hynb-
KM-5-6 Npeobpa3oBaTenb MOQZMHW YI'IJJ, nmm

ATWN-5 kabernb MK

RS-485 RS-232 RS-232
Uenb KoHT. m . Kont. | Llens Lenb KoHT. Kowt. | Llenb
/é ji I | 1| RSA RXD 2 2 RXD
+URS 8 o= ] . 0 S R
\ 7 4__|+URS [ DSR 6 ] 4 | DR
-URS 43 . 5 "URS GND 5 l J 5 GND

\Ij —1_ 3 GND RI 9 U 9 RI
| ! |

PucyHok [1.1 — Cxema MoOHTaxa Ansa NoAKnoYeHns Yyepes npeobpasoBartenb UHTepdenica

Uepes aT10T kabenb A0MmKHbI B6bITb coeanHeHbl curHansl dasbl A n B uHtepderica RS-485, obwmn nposos
1 NOAAaHO NuTaHue.

Yo wnu MK coeamHsaeTca ¢ npeobpasoBateneMm 4vepes Hynb-MoAeMHbl kabenb. MNpu aToM nuTaHue
+6...9B pomxHo nepepasatbcsa oT KM-5-6/ TpaH3muToMm Yepes npeobpasosatens nHtepdenca Ha pasbem YI14.
Mpwn noakntoveHun MK 3TOT BbIBOA HE UCNONB3yeTCHA U Ha paboTy KOMNbIOTEPA He BrMsieT.

Takum 06pa3oM, MOHTaXHbIM pasbem (LMTOK) ANA CbemMa AaHHbIX MOXeT 6biTb AByX TunoBs: Bunka DB-
9M RS-485, korga npeobpasoBaTtenb He MOHTMPYETCH BMeCTe C padbeMoMm, unum Bunka DB-9M RS-232.

MpegnoyTuTenbHee 3akOHYMTb MOHTaX Ha RS-485, Toraa Ha mecTe akcnnyaTaunm MOHTUPYIOTCH TOSNbKO
kabenun n pasbem, a npeobpasoBatenb MHTepderica akcnnyaTupyeTca comectHo ¢ Y nnn nepeHoCHbIM
KOMMbIOTEPOM Ha HECKOMbKMX NOA06HBLIX 06 beKTax.

2 CoeguHeHune yepes agantep nepudepun All-5 nnun ArNn-5

Cpeamn mHorux dyHKUMiA agantepa nepudepun All-5 npegycmoTpeHa yHKUMSA agantepa CBSA3W: TpaHCc-
naums gaHHbIX U3 nHtepdenca RS-485 B nntepdenc RS-232 n obpatHo.

Mpu ncnonb3oBanun All-5 ans obecneveHns ceasm ¢ KM-5-61 ¢ nporpammHoro unu annapatHoro obec-
neyeHVs CHUMaeTCcsl 3afada ynpasreHus NonyayniekCcHOW NMHuen ces3n. B pesynbTtate nosiBNAeTcs BO3MOX-
HOCTb MCMOMb30BaTh HE NMPUCMOCOOMNEHHbIE K 9TOMY CTaHAApPTHbIE MOAEMbI, aganTepbl U OnepaunoHHbIE CUC-
Tembl (Hanpumep, Windows).

Cxema MOHTaxa Ansi NOAKIMYEHNs Yepes aganTtep nepndepun npeacraBneHa Ha pyucyHke [1.2.
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Hynb-
B MOZEMHbI yna vinn
KM-5-614 All-5 i A
NnK
0 = /_\ RS-485 RS-232 RS-232
enb OHT. A KOHT. Llenb Llenb KOHT. KoHT. Llenb
A 45 ! ‘\ 1 RSA RXD > ] 2 RXD
B 44 —C — 2| RSB TXD 3 E— 3| XD
~URS 48 | Y 4| +URS | oND 5 5 | GND
-URS 43 - 5 -URS RI 9 [ 9 RI
\Lr 3 GND
I |

PucyHok [1.2 — Cxema MOHTaxa Ana nogkrnoveHus yepes agantep nepudepum All-5
unun aBTomMatu4eckuin npeobpasosartens MHTepdenca Ar-5

Ona ceasn YO wunu MK ¢ AlM-5 (AMNK-5) Heobxoanm Hynb-moAeMHbIN Kabernb ¢ 9-Tu KOHTaKTHbIMY pasb-
emMamu, KoTopbln TpaHcnupyeT curHansl ot All-5 (AMA-5) Ha Y14 vnu K.

B aTOM crniyyae MOHTaXHbIM pazbeM (LLUMTOK) 1S CbeMa AaHHbIX Takke MOXET ObITb ABYX TUMOB: BUSKA
DB-9M RS-485, korga All-5 He MOHTUpPYyeTCs cTauuoHapHo, unmn Bunka DB-9M RS-232.

BapuaHT co ctaumoHapHbiM Al-5 yanobeH B ceTeBow koHpurypaumm. CMOHTMPOBaHHBIN B 6onee JocTyn-
HOM M ygoOOHOM, YeM TennocyeTYukn, mecte, All-5 MOXeT BbINOMHATL HE TOMbKO KOMMYHMKALNOHHbIE (OYHK-
Lunn, HO N OYHKUMM NynbTa ynpasneHus n agantepa neyatu cpasy Ansg Bcel COBOKYNMHOCTU NpuBopos.

[Mpn CHWXKEHUM HanpsXKeHUs B NUTAIOLLEN CETU HWXE YCTaHOBMEHHbIX HOPM 6nok nutaHusa brn-3B mo-
xeT He obecneumBaTb HopManbHyto paboTy All-5 coBmectHo ¢ KM-5. B aToM cnyyae He06XoaUMO NPUMEHSTb
onok nutanusa BlM-3B nnn aBToHOMHbIM 6nok nuTanma ans All-5.

Mpwn nogkntoveHun YMO k All-5, He nmetoLem BbiBoga NUTaHUA Ha pasbeme RS-232, YT Heobxoammo
3anuTbiBaTb OT aBTOHOMHOrO 6roka nuTaHus.

3 MoHTax ceTeBoun KoHGUrypaumm

Onga nonyyeHusa ceTtesBon KoHdurypauum uenm A n B otaensHbix KM-5-6 coegunstoTca napannensHo
BMUTOM Napown, Kak MoKa3aHo Ha pucyHke [.3.

Mpn atom y ogHoro u3 npnbopoB, KOTOPbLIM 3aKkaHYMBaAETCH MNUHUSA CBA3W, NPEAYCMOTPEHHbIE KOHCTPYK-
umer nepemMblYKn Ha PE3NCTOPbI, COrnacyoLme MHUI0 CBA3W, COXPaHAITCS, @ Y OCTanbHbIX — yAansoTcs.

lMpenctaBneHHas Ha PUCYHKe cxema nokKasblBaeT BapuaHT CoeAMHEHMs NpMbopoB Yepes KOHTaKTbl nnaT-
opmbl NOAKMYEHUSA. AHANOMMYHO BLINOMHSAETCA COeAVMHEeHWe Yepe3 CBOOOAHble KOHTakTbl 6roka nutaHus
(cm. pucyHku J1.1 1 J1.2 npunoxeHns 1).

Pasbem DB-9M
RS485 ona
KM-5-61 ¢ KM-5-61 Ges KM-5-61 Gea apanTepa ¢
nepemeI4Kamm nepembIveK nepembiex q nepeMbl4Kamm
< K <l
Liens KoHT. Liens KoHT. — Llens KoHT. KoHr. Lens
A 45 ¢ A | 45 7 A 45 -7 1 RSA
B 44 B 44 B 44 / 2 RSB
-URS 43 -URS 43 +URS 48 4 +URS
-URS 43 5 -URS
N\ Y Y 3 GND
I | | I | — ]

PucyHok [1.3 — Tunosas cxema ceteBoro coeanHeHus KM-5-61

I'IpM MOHTa)e ceTeBomn KOHq)VII'ypaLI,VIVI Heobxoammo cobniogaTb cnegywuwime orpaHUnYeHnA:

= obwasa AnvHa NHPOPMAaLMOHHBIX NIMHUIA CBA3W He AorkHa npesbiwaTtb 1000 wm;
» ANvHAa NUHUK NUTaHWS aganTtepa He JoSmkHa npesbiwaTtb 200 M.
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4 CoeanHeHue Yyepes MOaeEMbI

CraHpgapTHble Hayes-coBMeCTMMble BHELUHWE MOLEMblI MOXHO MCMOSb30BaTh Af1s1 CBSA3M C OTAENbHbIM
KM-5-6U unu ¢ Heckonbknmmn KM-5-61, 06 begnHEHHbIMU CETbIO MO NUHMK cBa3n RS-485.
[na atoro B kayecTBe npeobpasoBartensi nHTepderica RS-485 B RS-232 Heobxoanmo mcnonb3oBaTb
apgantep nepudepun Al-5 unu ArA-5.
Kpome TOro, yctaHoBreHHbI co cTopoHbl KM-5-6/1 mogem Heobxoaumo 3anporpaMmmmpoBaTb Ha nac-
CVBHYIO paborTy.
[na aToro HeO6xo0oMMO NOAKIIOYNTLCA K MOAEMY C NMEPCOHAIbHOIO KOMMbIOTEPA B PEXMME TepMMHana
Ha ckopoctn 9600 Boag ©e3 KOHTpOns YeTHOCTU M KOMaH4aMyM MOAEeMa B COOTBETCTBUM C PYKOBOACTBOM Ha
MOZEM BbIMNOMHUTL Creaylolmne AeNCTBUS:
* OTKIMHYNTb 3X0 U BblAayy OTBETOB;
= OTKMOUNTL peakumto Ha curHanel DTR n RTS;
" YyCTAHOBMUTb TUM NIMHUW CBA3M (KOMMYTUpPYEMas Uiv BblaeneHHas);
" AN KOMMYTUPYEMOW NIMHUN YCTAHOBUTb aBTOMAaTUYECKUA NEPEXOS K COEAMHEHNIO U B PEXMUM LAHHbLIX
rnocrie onpeaeneHHoro KonM4ecTsa 3BOHKOB;
» OTKMOUNTL Oycbepusaumio MNP;
= COXPaHUTb PErMCTPbl MOJeMa B €ro 3HEProHe3aBNUCUMON NamMsATU B OA4HOM M3 npodunen 3a-
rPY3K1 1 YCTAHOBUTb 3TOT NPOdUIb B kKavyecTse NPodunst No yMonyaHuio.

Mopem coegnHsietcs ¢ Al-5 kabenem-yanMHutenem.

Cxema opraHmnsaunm MogemMHbIX CBA3EN npmueeageHa Ha pucyHke 0.4.

Y3en yyeta c cetbto KM-5-6 U

KM-5-6U |
Y3en KkoHTpona m
o6paboTkmu

KM-5-6U1 |

RS-485 RS-232 NMnHuga
CBSI3N RS-232
AM-5 vnun || MepcoHanbHbIN
KM-5-6 U N Moaem "%7 Moaem KoM b0 TEp

Y3en yyetac oguHo4yHbim KM-5-6 U

RS-485 RS-232

ATll-5 nnnu

KM-5-6 1 AMU-5 Mopem

PucyHok [1.4 — Cxema opraHvsaunm MOAEMHbLIX CBA3EN
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TMPUJTOXKEHMUE E, nucm 1
(o6s13amenbHOE)

CXEMbI BKITIOMEHUA U AITTOPUTMbI BbIMUCNEHUA KOJIMYECTBA TEMNOTDI

[ByxKaHanbHbIA CYETUYMK-pacxogomep

B gaHHOM pexnme KOHTYpP TENnoCcYETUMKA NCMNoJib3yeTCA KaK ABa HE3aBUCUMbIX cqéTqMKa-pacxouomepa.
PacueT KonuyecTtBa TennoTbl HE npoBOANTCA. |/|3Mep6HHbIe 3Ha4YeHnA TeMnepatypbl t u paBnenmsa P notoka B
TPYGOI'IpOBOJJ,e NCNOJIb3YKTCA TOJIbKO AJ14 pacdeTa MacCOBOro pacxoaa Mi.

®opmyna 0 KM-5-6M1

t2 P2

®dopmyna 0:

ApXMBMpyeMble BeJINYUNHDbI:

= M1, V1 - macca n 06bEM TennoHocUTeNs, npolwealero Yepes npeobpasoartenb obbéma G1, Tn M>
= M2, V2 — macca n 06bEM TennoHocuTens, npowealero Yyepes npeobpasoBartenb 06béma G2, T n M>
= {1 —Temnepatypa notoka 1, °C

t2 — Temnepatypa notoka 2, °C

P1 — naBneHne TennoHocuTens B nepsom Tpybonposoae, krc/cm? (atm)

P2 — paBneHue TennoHocuTens BoO BTOPOM Tpybonposozae, krc/cm® (atm)

Tp — Bpems paboTkl npubopa, u.
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TMPUJTIOXXEHUE E, nucm 2

CXEMbI BKINIOYEHUA U ANTTOPUTMbI BbIMUCINTEHUA KONTMYECTBA TEMNOTDI

dopmynbl A4ns 3aKpbITbIX CUCTEM TENNIOCHA6GXeHusA

dopmyna 1 KM-5-6 dopmyna 2 KM-5-6
—
oooo
Mopatowmin Mopatowumii l \
— —
@ 3akpbiTas t1 P1 3akpbiTas
cuctema A cucTema
O6paTHbI 1l Tenno- O6paTHbIi I Tensno-
— cHabxeHus - A CHaBXeHNS
t2 P2 2 P2
- KM-5-61
Cxema c KoHTporem oobEma no
obpaTHomy Tpy6onposoay e
ooOo0d
A
Mopatownii ll
- (3) 1P 3akpbiTas
cuctema
O6paTHbIN [ Tenno-
-— ﬁ’ Yy CHabxeHusl
t2 P2

ANropuTtM BbIYMCIIEHUS KONUYECTBA TennoThl:
®dopmyna 1: Q = M1+(h1 - h2)
®dopmyna 2: Q = M2+¢(h1 — h2)

ApxuBupyemMbie BeNUYUHbI:

= Q- Konn4yecTBO TennoThbl, [kan

= M1, V1-macca n o6bEM TeNNoHocuTend, npoLueaLlero Yepes npeobpasosatens o6véma G1, T 1 m>
= M2, V2 - macca n 06bEM TeNNoHocUTENS, npoLueaLlero Yepes npeobpasosatens obvéma G2, T 1 m>
= {1, {2 — TemnepaTypa TennoHocuTens B nogaLlem n obpatHom Tpybonposogax, °C

= P1, P2 — paBneHne TennoHocuTensa B nogatoLiem n obpatHom TpybonpoBogax, krc/cm? (atm)

= Tp - Bpems paboTtbl npubopa, u.

MpumedyaHue — o xenaHno NOTPedUTENS BO3IMOXHO NOAKIOYEHME BTOpPOro npeobpasoBartens
obbémMa [ns KOHTpons notoka B obpaTHoM TpybornpoBoge (cm. Cxema ¢ KOHTponem ob6béma no obpaTHoMy
Tpybonpoeogay).
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MPUIIOXEHUE E, nucm 3

CXEMbI BKNMIOYEHUA U ANTTOPUTMbI BbIYUCITIEHUA KOJTMYECTBA TEMJOThI

PopmMynbl ANA OTKPLITLIX CUCTEM Yy noTpebuTtens (tx n Px nporpammMmupyrotcs)

®dopmyna 3,4,5,6

KM-5-6
—
alalals
[GTH~
> |
vi
—> & OTkpbiTas
t1 P1
cuctema
Tenno-
-« & 2 y1P2 |0 6wenns

Aﬂl’OpVITM BblYUCNeHuda KoninyecTtBa TenJioThbl:

®dopmyna 3: Q = M1+¢(h1 — hx) — M2+(h2 — hx)
®dopmyna 4: Q = M1+¢(h1 — hx) + (M1 — M2)+(h2 — hx)
®opwmyna 5: Q = M2¢(h1 —h2) + (M1 — M2)+(h1 — hx)
®dopmyna 6: Q = M1+h1 — M2+h2 — (M2 — M1)hx

ApXxuBupyemMbie BeNU1UHbI:

= Q- KONMYEeCTBO TEMMOTbI MO OCHOBHOMY KaHany, 'kan

= M1, V1 - macca n 06bEM TeNNOHOCUTENS, NpoLleaLlero Yepes npeobpasoBartens obbéma G1, T (M3)
= M2, V2 — macca n 06bEM TennoHOCUTENS, NpolleaLlero Yepes npeobpasoBartens obbéma G2, T (M3)
= {1, 12 — TemnepaTypa TeNNoOHOCUTENS B NoAatoLlem 1 obpatHom Tpybonposogax, °C

= P1, P2 — paBneHve TennoHocuTenNs B nogatoLwem n obpaTtHom TpybonpoBoge, krc/cm® (atm)

= Tp - Bpems paboTkl Nnpmubopa, 4.

MpwumedyaHune— 3HadyeHne TemnepaTypsl (tx) 1 gaBneHus (Px) xonogHon BoAbl NpOrpaMMmnpyoTcs 1
MOTYT ObITb M3MEHEHBI U3 MEHIO TEMSIOCHETHYMKA NN U3MepsitoTca faTymkamun t6 u P6 nnatdopmbl noakniove-
HUs (cM. npunoxexue J1).



41 Tennocyétymk KM-5. Moandumkauma KM-5-611. PykoBoacTBO No 3KcniyaTauum

MPUIIOXXEHUE E, nucm 4

CXEMbI BKINMIOYEHUA U ANTTOPUTMbI BbIMUCINTEHUA KOJTMYECTBA TEMNOTDI

®dopmynbl AnNA TynMKkoBbix cuctem NBC

dopwmyna 7

KM-5-61

Cucrema 'BC
(6e3 umpkynsuum)

Aﬂl’OpVITM BblYUCNeHuda KoninyecTtBa TenJioThbl:

dopmyna 7: Q = M1¢(h1 - hx)

ApxuBupyemMbie BeNU1UHbI:

= Q- KONMYecTBO TENOoTbl N0 OCHOBHOMY KaHany, [kan

= M1, V1 — Macca 1 06bEM TennoHOCUTENs, MPOLLEALIEro Yepes npeobpasoBaTtens 06béma G1, T (M°)
= {1, — TemnepaTypa TeNNOHOCUTENS B nogaroLlem Tpybonposoae, °C

* P1 - paBneHue TennoHocuTens B nogaroLwem TpybonpoBoae, krc/cm? (atm)

= Tp - Bpems paboTtbl npubopa, u.

MpumeyvyaHus

1 3HaueHne TemnepaTypbl (1) n gaeneHus (Px) xonogHon BOAbI NPOrpaMMUPYOTCS U MOTYT ObiTb U3me-
HEeHbl N3 MEHIO TEMMOCYETUMKA NN U3MEPAIOTCA AaTynkamu t6 1 P6 nnatcopmbl NOAKMYEHNS (CM. NpUIoXe-
Hue J1).

2 [Ins 'BC ¢ uupkynauuen ncnonb3yetca oopmyna 3.
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TNPUTTIOXXKEHUE E, nucm 5

CXEMbI BKNMIOYEHUA U ANTTOPUTMbI BbIYUCITIEHUA KOJTMYECTBA TEMJOThI

PopmMynbl ANA CUCTEM Ha UCTOYHUKe TennoTbl (tx u Px uamepsercs)
MpumeHseTca npu nognuTke xonopaHou Bogon (tn =~ tx ; Pn = Px)

dopmyna 8

KM-5-61

ooog

MNopatowmn

—

O6paTHbI

<

1t2 1P2

MNoanuToYHbIN
XornopHas Boaa,
3t2¢ | 3P2 ucnonb3yemasi

—) - aNna NoannTKn
(tx)  (Px)

AﬂrOpVITM Bbl4YUCIIEHUA Konn4yectBa TenJioThbl:

®dopmyna 8: Q = M1+¢(h1 — h2) + V2+p2(tx,Px)*(h2 — hx)

ApXMBMpyeMble BeJINYUHDbI:

= Q- KONMYecTBO TEMNOTbI N0 OCHOBHOMY KaHany, ['kan

= M1, V1 - macca n 06bEM TennoHocuTens, npoweawero Yyepes npeobpasosatens o6véma G1, T (M3)
= M2, V2 — macca n 06EM TennoHocuTens, npoweawero Yyepes npeobpasosatens obbéma G2, T (M3)
= {1, {2 — TemnepaTypa TeNNoHOCUTENS B nogatoLllem n obpatHom Tpybonposogax, °C

= P1, P2 — paBneHne TennoHocuTenNs B Nogatowem n obpaTtHom TpybonpoBoge, krc/em? (atm)

= Tp - Bpems paboTbl npubopa, u.

MpwumedaHune— peobpasoBatenu Temnepatypsl (tx) n gaBneHus (Px) xonogHon Bogbl Nogknoyva-
I0TCA K krnemmam 16 n P6 nnatdopmbl nogkntoveHus (cm. npunoxexue J1).
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TMPUTTIOXXEHUE E, nucm 6

CXEMbI BKINOYEHUA U ANTTOPUTMbI BbIMUCINTEHUA KONTMYECTBA TEMNOTDI

dopmyrbl ANA CUCTEM HA UCTOYHUKe TennoTbl (tx u Px nuamepsercs)
MpumeHsieTCca Npyu nognuTKe ropsiyuen sBogow (tn ~ t2 ; Pn ~ P2)

dopmyna 9
KM-5-6
—/
L ]
v Mopatowunn
—>
|;_4| 1t1 1P1
@ O6paTHbIn
<
A 162 1t2 1P2
MoanuToYHbIN 1
@ XonogHas Boaa,
Bono ncnonb3yemas
noAroToska a2y L3p2 Ansa NoAnnUTKU
—>
(tx)  (Px)

AﬂrOpMTM BbIYUCITIEHUA KOonn4yecTBa TennoThbl:

®opmyna 9: Q = M1+(h1 — h2) + V2+p2(t2,P2)+(h2 — hx)

ApXxuBupyembie BeNIUUUHbI:

» Q- KONMYeCcTBO TENOTbl MO OCHOBHOMY kaHany, [kan

= M1, V1-macca n o6bEM TENNOHOCUTENS, NpoLueaLlero Yepes npeobpasoBatens obbvéma G1, T (M3)
= M2, V2 - macca n 06bEM TENNOHOCUTENS, NMpoLueaLlero Yepes npeobpasoBatens obbvéma G2, T (M3)
= {1, t2 — TemnepaTypa TennoHocuTens B nogatolemM n obpatHom TpybonpoBogax, °C

» P1, P2 — gaBneHuve TennoHoOCUTENS B nogaroLwem n obpatHom TpyGonpoBoae, Kkrc/cm? (at™m)

= Tp - Bpemsi paboTtbl npubopa, u.

MpwumedyaHue—IlpeobpasoBatenu temnepatypsl (tx) n gaBneHus (Px) xonogHoM BoAbl MOAKIOYa-
oTca K knemmam t6 n P6 nnatdopmbl nogknodeHns (CM. npunoxeHue J1).
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cuctembl 1.

NMPUITOXEHUE E, nucm 7

TUNOBbIE CXEMbI BKITIOYEHUA TEMNOCYETYUKA KM-5-61

BTOpPON KaHan ob0béma
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TMPUTTIOXXEHUNE X
(cnpaso4Hoe)

PEKOMEHOALMU MO HACTPOWKE KM-5-6U

Mpn ycTaHoBKE TENMOCYETYMKA Y NOTPeduTens Heobxoanmo obpaTuTb BHUMaHME Ha HACTPOMKY HEKOTO-
pbiX NapaMeTpoB, KOTOpPblE MOTYT BNUATb Ha paboTy npubopa. 3Tn napameTpbl MOryT ObiTb YCTAHOBIEHbI MpU
Bbinycke KM-5-6U n3 npounsBoacTBa CTaHgapTHBIM 00pas3oM 1 He yOoBNEeTBOPSATb KOHKPETHBIM YCITOBUSAM 3KC-
nnyataumu TennocyéTymka Ha obbekTe.

1) OOLwue pekoMeHAALMMU MO HAaCTPOUKe Npubopa.

Mpnbop nossonsieT paccunTbliBaTb kKoNnyecTso Tenna Q no pasnuyHeiM hopmyrnam B TPEX KaHanax.
OcHoBHble pekoMeHaaunun:

«Cuctema 1» — kaHan otonneHus (ceteson agpec — 00XXXXXX);

«Cuctema 2» — kaHan ropsden Bogbl (ceteBon agpec — 01XXXXXX);

«Cuctema 3» — pacxogomepbl XONOAHOM BOAbLI A0 ABYX WTYK. MMpuyem, ecrnv pacxogomep OOuH, ero pe-
KOMeHOO0BaHO NMoAKmoYaTh K kKaHany uamepeHunsa pacxoga Ne2 (G6, t6, P6 nnatdopmbl nogkniodeHuns) (ceTeson
agpec 02XXXXXX rge: XXXXXX — Homep KM-5-6U Ha wunbae npubopa).

YKkasaHHble ceTeBble agpeca HeobxoamMmo 3aHocuTb B nepudepuiiibie npnbopsr YO, All-5-3 n MK gns
CcHATUA AaaHHbix ¢ KM-5-6/ He3aBnCUMMO No Kaxgowm cucteme yyéTa.

Cnenyss onucaHHbIM pekoMeHAauMsiM [OCTaTOYHO MPOCTO, €Cnu Heobxoammo, nepeknountb tx, Px
C NporpaMmMmpyemMoro 3HavyeHus Ha namepsiemoe. bonee nogpobHo cMm. n.4.

B niobon cucteme, Mcnonb3ylowen Ang pacdetra konuyectsa TennoTbl QX anroputm B COOTBETCTBUU
¢ cbopmynon Ne7, octaeTcsi BO3MOXHOCTb MOAKMIOYEHNSA HE3ABMCUMOrO CYETUMKA-pacxogomepa Ha GX-2, tX-2,
PX-2 nnatdopmbl nogkntoveHus, raoe X — Homep BblopaHHoM cuctembl. Hanpumep: ans cuctembl Ne2 — G4, t4,
P4.

Ha Bce He3agencTBOBaHHbIE KNEMMbI NOAKMIOYEHUST TEPMOMETPOB CONpoTMBIeHMs t1...t6 TennocyéTumka
He 3abyabTe NOAKMYUTL MMUTaTOpPbl — conpoTtueneHns 510 Om £10% mowHocTeio oT 0,1 BT.

2) Yuér conpoTuBIieHusA FINHUI NOOKITHOYEHUA TepMOMeTPOB COMPOTUBIIEHUA K TenﬂOCHéT‘-IVIKy.

[ByxnpoBogHble NuHUM nogknodeHns T Kk TennocyéTumky, TpebyoT NpoBeAeHUs KanubpoBKU COMpo-
TUBIEHWI 3TUX JIMHWUM CBSA3U OIS YCTPAHEHUS UX BIMSIHUS HA pe3ynbTaTbl U3MEPEeHWin TeMnepaTypbl.

ABTOMaTMYeCKOe onpeaerneHne ConpoTUBMIEHUS NNHUM CBA3WM NPOU3BOANTCH OOQHOBPEMEHHO Ans Bcex TT1
Bcex cuctem!!! PydyHon BBOA CONPOTMBEHNS NMUHUKN CBA3M HE NPeayCMOTPEH.

[nsa ynpouwleHnss npoueaypbl onpeaeneHnsi CONPOTUMBIIEHUA NIMHUIA CBA3en, HeobXxooMMO MpU MOHTaxe
OaTYMKOB TemnepaTypbl Nocrne MOAKMIOYEHUS K HUM MPOBOAOB NMHUA NPOM3BECTU UX KOPOTKOE 3aMblKaHue,
yCTaHOBVB 3aMblKaloLne MeaHble NepeMblYKM HENOCPEACTBEHHO Ha KNeMMbl aT4MKOB. 3aTem NpoBECTM Mpo-
uenypy «ABTOKATNMBP.:RnnH» B nogmeHto nyHkTa MeHio « HACTPOWKA», npu BKMIOYEHHOM NepekroyaTtene
«EP» Ha naHenu nogkntoveHus. bonee nogpobHo — cm.npunoxenne 13.

Mo 3aBepLUeHMIO NpoLieaypbl aBTOMaTUYECKOro ONpeaerieHnst CONpOTUBIIEHUI HEOBXOAMMO CHSATb 3aMbl-
KatoLLMe Nepemblvk/ C KNemMM AaTYMKOB TeMNepaTtypbl U yoeamTbCs B HAAEKHOCTU NOAKITI0YEHMS TEPMOMETPOB
COMPOTUBIIEHNS.

3) O6paboTtka cobbiTni (ownb0oK) «G1<G1miny», «G2<G2miny», «t1<tImin», «t2<t2min»

Mpun 3anycke B aKcnnyatauuio TeNnocY4éTynka HeobxoaumMo NPOKOHTPONUPOBATL HACTPOWKN, CBA3AHHBIE C
BKMIOYEHNEM/OTKIMIOYEHNEM peakLmm TennocyéTumka Ha cobbitns: «G1<G1imin», «G2<G2miny», «t1<tminy,
«t2<tmin». BknioveHne n BbIKNIOYEHNE perncTpaumm n peakummn Ha ykasaHHble ownbKkn OCyLLecTBNSETCA B Me-
Hio «YTTPABINEHUNE AHAITM3OM OLUNBOK.

Heobxogumo ybeantbcs yTo:
= ansa dopmyn pacyeTa konudectaa Tennotel Q NeO (pacyeT Q He npomsBoauTCS):

HacTponka «G1<GTminy, «G2<G2miny, «t1<tmin», «t2<tmin» nponsBoguTca ncxona ns TpebosaHmm cea-
3a@HHbIX C KOHKPETHBLIMU YCNOBUAMM SKCMyaTauum TENMOCYETUMKA HA MeCTe SKCnyaTauum
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= ans dopmyn pacyeTa konudectsa Tennotbl Q Ne1-Ne6:
XG1mn:BKJ1 (pernctpauusa G1<G1min BkntodeHa X — HOMEpP CUCTEMBI)
XG2mn:BKJ1 (pernctpauusa G2<G2min BkntodeHa X — HOMEpP CUCTEMBbI)
Xt1mn:BKJ1 (peructpauus t1<t1min BkrtoyeHa X — HOMep CUcTembl)
Xt2mn:BKJ1 (peructpauus t2<t2min BkrtoyeHa X — HOMep CUCTEMBbI)
= ana dopmyn pacyeTa KonuyecTea TennoTtbl Q Ne7:
XG1mn:BKJ1 (peructpauma G1<G1min BkrtoyeHa X — HOMep CUCTEMBbI)

Xt1mn:BKJ1 (peructpauus t1<t1min BkrtoyeHa X — HOMeEp CUCTEMBDI).

4) MeTtoabl onpeaeneHne faHHbIX ans tx, Px (napameTpoB XxonogHow BoAbl).

B cuctemax Tennoy4yérta ¢ pacyéTtoM KonuyecTBa TennoTbl B COOTBETCTBUMM C popmynamm NeNe 3-7 nme-
eTcsa ABa MeToda onpedeneHns TemnepaTtypbl 1 AaBreHns XONno4HoOM BoAbl NoANUTOYHOro Tpybonposoa. 3tu
napamMeTpbl MOTyT MPOrPaMMMPOBATLCH U3 MEHIO TEMMOCYETUMKE UNN N3MEPATLCA annapaTHO.

Beibop meTopa onpeaenenus tx n Px nponssoanTcs He3aBMCMMO ApYr OT Apyra B cooTBeTcTBum ¢ [purno-
XeHnem 12 (cM. Tabn.MN.12.18).

lMpu BbIBOpe MeToda annapaTHOro MamepeHus AaHHble tX n Px GepyTca ¢ 4aTyvkoB, MOAKMIOYEHHBIX K
knemmam t6 1 P6 nnatdpopmbl nogkniodeHms. B aTom cnydae pesynbTaTtel 06paboTkn Ha min/max 3Tux napa-
METPOB, OCyLLecTBNAeMon no kaHanam t2 n P2 cuctembl Ne3, 3aHOCATCA TONbKO B 6a3y AaHHbLIX CUCTEMbI
Ne3, n Ha pe3ynbTaTbl pacuyéta kKonuyectsa TennoTtbl Q1 nnu Q2 HMKaKoro BNUSIHUA HE OKa3bIBaloOT.

5) OnpeneneHue Tuna HCX ans gaTynkos Temnepartypbl.

Tennoc4éTynk JOMKEeH KOMMMNEKTOBaTbCA AaTyMkaMu TemnepaTtypbl ¢ eauHon ang scex aatumkoB HCX.
Boibop TMna HCX paTtuvMkamym TemnepaTypbl OCYLIECTBISIETCS B TPETbEW CTPOKE MEHK B MNYHKTE
«HACTPOWKA», B nyHkTe noameHtio «HCX W100:»

Ona HCX W100=1,3911 Bblbupaem «HCX W100: 1,3911», ana HCX W100=1,3850 Bbibupaem «HCX
W100: 1,3851».

6) OnpepgerneHuve TMNa [aTYNKOB AABIEHUA.

[atynkn gaeneHus, nogknioyaembole K Npubopy, MoryT GbiTh 2-X TUNOB: AATYMKM N3OLITOYHOrO AaBREeHus,
Aatynkn abcontoTHoro aaeneHus. OnpegeneHve TUNa gaTyMka OCYLLUECTBNSIETCS HE3aBUCUMO AN KaXKOoro
AaTyuka gaBneHus, NoAKMYeHHOro K npubopy. Tun gaTynka onpeaensieTcs B TPETbeW CTPOKE MEHI0 B MyHKTe
«HACTPOWIKA», B nyHkTe noameHto «X[atunk PY», roe: X-1,2,3 Homep cucTembl yuéta Tenna, Y-1,2 Homep
KaHana gaBneHus: «u3dbiT» — AnA JatyMka U3bbITOYHOro JaBneHus; «abcon» — Ansg gatymMka abcorntoTHoro
JaBneHus.

7) CMHXPOHMU3ALIMA UHTErPaTopoB.

CVHXpOHM3aL 1A MHTErpaTopoB — PEXMUM OCTaHOBKM MHTErpatopoB M 1 V CMHXPOHHO C OCTaHOBKOW UHTE-
rpatopos Q u Tp (Tonbko ansa copmyn pacyeta Q Ne1-Ne7).

OTOT pexuM BO3MOXHO BKIMOYUTL (OTKMIOYUTL) B NyHkTe noameHio «CUHXP. UHT.:» nyHkTa meHio
«HACTPOWKA» TpeTben cTpokun MeHto (cm. Tabnuuy M12.18.)

BKMNIOYEHHBIN PEXUM CUHXPOHU3ALUN MOXET OblTb MOMNe3eH, ecnum HeobXOAMM KOHTPOMb KOPPEKTHOCTU
BbluMcrieHnsa Q nNo AaHHbLIM apXMBOB TEMMOCYETUMKA.
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TMPUJTOXXEHUE U
(o6s13amesnibHOE)

METOAOUKA ONMPEAENEHNA KOSPPULIMEHTOB NOJINMHOMA NrPAAYUPOBOYHbIX
KPUBbIX
AATHUKOB U3BbITOYHOIO AABJIEHUA C NUHEWHOW UNU KBAOPATUYHOW
XAPAKTEPUCTUKOU U BbIXOAHBbIM TOKOBbIM CUTHAJIOM 4 - 20 MA

B npubope 3anoxeHa BO3MOXHOCTb annpoKCUMaLMM XapaKTEPUCTMKN AaTYMKOB M3ObITOYHOrO AaBneHus
NONIMHOMOM BTOPOW CTeneHn no cpopmyne

P1 [aTm] = P1a0+ P1a1-U+ P1a2-U?,

roe P1an — koadhpmumeHTbl NoNnMHOMa KaHana gaeneHus B npubope; U — HanpskeHne, CHUMaemMoe ¢ u3Mepu-
TENbHOIO Pe3ncTopa, Ha KOTOPbIN MOAKIIOYEH TOKOBbIN BbIXOA AaTyvka gaBneHus. 3HadeHue peauctopa 51
Owm, 4TO ANnsa gatymka ¢ BbIxodHbIM TokoM 4 — 20 MA cooTBeTcTBYeT HanpsixeHunsam 0,204 — 1,02 B.

Ha gucnnee KM-5-611 BbicBeUMBaETCs pacCcyMTaHHOE Mo 3Ton hopmyrie OTHOCUTENbHOE OaBlNEHNe B TeX-
Hu4eckmx aTmocdepax [aTM], YNCINEHHO COBMagalrollee CO 3HAYEHWEM B [Krc/CM?] unu, nNpu nepeknioveHun
cuctemMbl eguHny — B MMa. Ona pacdetoB nO Tabnuuam 3HTaNbNUM U NNOTHOCTU TEMMOHOCUTENS K Hemy
nobaengaeTcsa ogHa atMmocdepa.

Mpumep— PacuyeT k03hPULMEHTOB MONMMHOMA AJ1S JIMHENHOrO AaTymka U3bbITOYHOrO AaBneHust ¢ gua-
nasoHoM Pmax v BbIXOAHbIM TOKOM 4 — 20 MA, NOAKMIOYEHHOrO K NepBOMY KaHany

P1a2=0
0=P1a1.0,204 +P1a0
Pmax =P1a1-1,02 +P1a0

Takum obpazoM, hopMynbl A1 BbIYMCIEHUSA KOIDULNEHTOB CcrneaytoLme
P1a1 =1,22549 - Pmax
P1a0 = -0,25 - Pmax

Mpumep — Ons gatyunka ¢ BepxHuM npegenom Pmax = 1,0 MMa (10,19716 atm.*) koadpumLmeHTbl, KOTopble
HeoOX0aMMO BBECTU B NPMOOP U3 CTPOKM MEHIO HACTPOMKKM, OyayT paBHbI

P1a2 = 0,0 [aTm/B?] (Ha akpaHe 1P1a2 0.0000E+00)
P1a1 =12,49652 [aTm/B] (Ha akpaHe 1P1a1 1.2497E+01)
P1a0 = -2,54929 [aTMm] (Ha akpaHe 1P1a0-2.5493E+00)

Mpumep — [ng gaTynka gaBneHus ¢ BepxHuM npegenom Pmax = 1,6 MMa (16,316456 atm.) n ananaso-
HOM BbIxogHOro curHana 4 — 20 MA: koadPULUMEHTBI, KOTOPble HEOHBXOOUMO BBECTU B NPUOOP U3 CTPOKN MEHIO
HaCTPONKW, ByayT paBHbI

P1a2 = 0,0 [atm /Bz] (Ha akpaHe 1P1a2 0.0000E+00)
P1a1=1,22549 .- 16,316456 = 19,99565 [aT™m /B] (Ha akpaHe 1P1a1 1.9996E+01)
P1a0 = —0,25-16,316456 = — 4,07911 [aT™m] (Ha akpaHe 1P1a0-4.0791E+00)

* BennunHa namepeHHoro AaereHnsi B [Krc/cmM?] — TexHudeckasa atmocdepa. Ob6o3HayeHre Ha anda-
BUTHO-UMpoBOM Tabno [aTMm].
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TMPUIIOXEHUE K
(cnpaeo4Hoe)

NMPEOCTABJIEHUE B MEHIO I'IAPA:METPOB“TEI'IHOCLIET‘-IVIKA KM-5 YNCEN
B ®OPMATE C NMNABAIOLWEN TOYKOU U UX PEOAKTUPOBAHUE

1 HacTpavBaemble napamMeTpbl U HEKOTOPbIE KOHCTaHTblI (pbopMaTta ¢ nnaBaroLen TOYKOW npeacTaBfeHbl B
MEHI0 Tennoc4éTynka B popmare cooTBeTcTByloLEeM E-cpopmaTty npu pacnedatke B nobom KOMMbIOTEPE.
[MokasaTenb CTENEHN CO 3HAKOM O3Ha4aeT, Ha CKOJIbKO 3HAKOB HaAo0 MEepPeHecTU AeCATUYHYH0 TOYKY BNEBO
(ecnu 3HaK nokasaTtens MUHYC) UNK BNPaBo (€Cnuv 3Hak nokasaTtens nrtc).

2 PacnonoxeHue 4yncrna Ha aKpaHe TENNocYETYMKa B NIOOOM NyHKTE MEHIO MapaMeTpoB OAaMHakoBoe. Yuncno
pacnonaraetcsa B nNo3vumax akpaHa ¢ 6-on no 16-t0. B 6-o1 no3uummn pacnonaraetcs 3Hak yicna: ang rno-
NOXUTENbHBLIX 4YMCEn 3HaK He oTobpaaeTca (oTobpaxaeTca npoben), AN OTpuuaTenbHbIX 4YuUcen
oTobpaxaeTcs MuHyc. B 7-om nosvumm otobpaxaetca uenas yactb duicna. B 8-om nosvuumn Bcerga
oTobpaxaeTcsa Touka. B nosuumsx ¢ 9-oi no 12-10 otobpaxarlTcs YeTbipe 3Haka ApobHONM YacTb Yncna, 4To
NPMBMM3NTENBHO COOTBETCTBYET NOSMHOM TOYHOCTWU XpaHeHWs Yucna B dhopMaTe C nnasatoLlen Toykon. B
nosuuusx ¢ 14-ov no 16-10 otTobpaxaeTcsa nokasaTenb CTENEHN Yucna AecdaTb, NnpuyeM B 14 nos3muumn 3Hak
3TOro nokasatens (MMc unuM MuHyc), a B 15-om 1 16-on 3HavyeHme 3Toro nokasatend. [lpumep BbiBOAA
MaKcMMarnbHOro 3HadyeHus pacxoga G1 ona nepeoy cuctembl (TEMNOBOro KOHTypa) pasHoro 60 M>/u:

1Gmx1 ©6.0000E+01

| | | A
A

3HauyeHWe nokasaTensi cTeneHu |
O603Ha4eHne
Ne cncrembi 3Hak nokasaTerns cTeneHu
3Hak yncna
ObosHaueHue| | (+ oTobpaxaeTcs 3Havalme undpsl Yncna (MaHTucca)
BETUYUHBI npobenom)

3 PepaktnpoBaHue NpoM3BOAUTCS COMMAacHO OMMCaHWUI0 TENNOCYETHMKA — BXOA B peakTUpOBaHUE HaxaTnem
codeTaHust «Beoa» (Mpu HakaTol knaBulle «S» HaxaTb KNaBWLLy «CTPerka BMpaBo»), BbIOOp nosvuumn —
rOpU3oHTanbHbIMK CTpenkamu, nepebop 3HaYeHWI No BO3pacTaHUIO HaXKaTUeM KNaBuLLM «CTPerika BHU3Y ,
nepebop 3HaveHui No ybblBaHWIO HaXaTeM CodeTaHUs KnaBuLl «S» + «CTpernka BHU3», 3anoMvHaHue Ha-
OpaHHOro 3Ha4YeHUss —HaxaTvem codeTaHust «BBog», oTMeHa U3MEHEHU — HaxaTueM codeTanus «OTme-
Ha» (NMpW HaXaToW Knaeulle «S» HaxaTb KnaBuLy «CTperka BreBo»). B kaxgon nosvumm npu nepebope
3HaYEeHU MEHSIIOTCS TONbKO paspeLleHHbIe CUMBOSbI: B LMPOBLIX NO3numsax — undpsl ot 0 go 9, B nosu-
UMM 3HaKa Yucrna npoben nnm MUHyC, B NO3MUMUM 3HaKa nokasaTerns CTerneHn Nioc U MyUHyC.

4 Tpumepsbl NpeacTaBneHns HEKOTOPbIX YNCEN:

Yuncno lMpencraenexuve B E-cbopmarte [MpepcraBneHne Ha gucnnee
1 1.0e+0 1.0000E+00

3 3.0e+0 3.0000E+00
0.1 1.0e-1 1.0000E-01
0.001 1.0e-3 1.0000E-03
-0.1 -1.0e-1 -1.0000E-01
160 1.6e+2 1.6000E+02
20 2.0e+l 2.0000E+01
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TPUTTOXXEHUE 1
(cnpaso4Hoe)

nuct 1
BasoBble anekTpuyeckme cxembl nogknoveHns KM-5-6U

Mnatdopma noagknoyeHns SJ'IeKTpVNeCKaH cXemMa nogknyeHunsa
KM-5-6U Tennocyetymka KM-5-6/1
Rt L e +T1 4 annapaTHo-NPorpamMMHON
Tepmonpeobp. }-E ( J ( J T g Bepcumn v a_3.01
nogatoLem Lﬂ@ 1 BHVUMAHME!!
pr60np0301/:(e Mpw otcyTcTBUM NtBoro 13 Tepmonpeobpasosateneii
cucTembl R1 - R6 cooTBetcTBytoLME Knembl +T 1 -T AOMKHbI ObiTb
R2 (1t2) t ( J ( ] +T2 6 coeauHeHbl Mexay coboi pesvctopom R=500 Om ansi
Sy g -
TepMOonpeotp. Ha \L T2 &5 obecneyeHuns LienoCTHOCTY TOKOBOW Lienu.
obpaTHoM w@ 4
Tpy6onposoae
cuctemb! 1 -
+T3 Briok nutaHus
R3(2t1) L (] (] 15 29
TepMonpeotp. Ha 7 Br(n) - 3B
noé:\awu.lem | Gndag .
TpyGonposoae 50 +UP i +Up
I 2\ 12B, nut.
cucTembl 2 e 49 _uP / \ / \ _Up 1} Karyuiek
+T4 +UDA
R4 (2t2) L " 12 D4Y 6.12B
Tepmonpeobp. Ha W UL T4 511 UPA g 3§ och. .
DgpaTHOM | Gndag 4, 46, *URS i +UR;/® 6 6..12 B, nu.
Tpyoonposone 43, -URS -UR ""RS485
cuctemb 2 L— | /@ 5 RS485
— 9
R5 (3t1) L (\J (] T g1 RS-485 cetb 45\/-\ ] A 7 S
-T5 _
TepmMonpeobp. Ha \L 14 44 B B 8 220
nogatoem | Gnda 44 Vi /Q ?
Tpy6onposoae l l
cuctembl 3 [
| +T6 ~220B
t 18 L (
R6 (3t2) 1| ( J ( ) T6 50 'y
Tepmonpeobp. Ha \L 17 L]
o6paTHoM | Gndag 4¢ T 1] ApanTep nepudepumn
Tpy6onposoae Al-5 nnun
cuctembl 3 -
1 3 Mpeobpasosatens
1 20} oy X1 z N nHTepderica
oy 210 = mE- AMNU-5
227
-P2 o RS485
22 ] Wneity RSB |2
112 112 RSA |1
¥ - | + - | -URS |5
: ° e s
P1 - npeoGp. P2 - npeobp. npvii 1 [
[NaBneHunst Ha [aBneHnst Ha L7 ——
nogatotem Tpybonp. obpaTtHom Tpy6onp. PG
Cucrema 1 Cuctema 1 nPY 2 Y Cucrema 1
+P3
247 BF—
/ P35 34— J
+P4 26} - nPu3
-P4 205 & 35
112 1 |2 3BT
+ - | + - | NP1 4 > Cuctema 2
P P (YA —
P3 - npeobp. P4 - npeobp. 3BT )
[aBreHnst Ha [aBreHust Ha nens
Gonp. 06 Gonp.
nogatowlem TpyGorp. obpartHom TpyGonp 302
Cucrema 2 Cucrema 2
40—
/ +P5 Z 28} - MPU 6 > Cucrema 3
I |
o %] 30} © 42—
- > o
2 nPn1 -NPU6
1 ]2 1 ]2 npeobpaszoearenb
+ - + - o6bEMa ¢ naccms-
) ! ) l B kayecTBe npumepa npuseaeHbl HBIM MMNYITBCHBIM
BbIXOZIOM
npeobpasosateny Aasnexus .
P5 - npeobp. P6 - npeobp.
[aBneHnst Ha [[aBneHns Ha
nopatoLem Tpybonp. obpaTtHom Tpy6onp.
Cvctema 3 Cvctema 3

PucyHok J1.1— ba3oBas anekTpuyeckas cxema nogkrnoveHns KM-5-611 k 6nokam nutaHms
1 nepnepunHbIM YCTPOMCTBaM

MpumeyaHue— Ha pucyHke J1.1 nokasaH MOHTaX TONMbKO pazbeMa nHtepdenca RS-485. Moaknio-
YyeHue yCTpoKncTBa nepeHoca AaHHbix (YI[) nnv nepcoHanbHOro KOMMboTEPa paccMaTpuBaeTCcs B MpUIoxe-
HuM [ HacToswero [oKymeHTa. HenomedeHHble npeobpasoBaTtenu crnegyet BepHYTb Ha npegnpuatue-
N3roToBUTENDb ANS 3aMeHbI.



Tennocyétynk KM-5. Mogndukauma KM-5-611. PykoBoacTBO No 3Kkcniyartaumnmu 50
TNPUTTO>XKEHUE J1

NneT 2

Mnarcopma noaxnioyeHua | SnekTpuyeckas cxema NoAKMNIoueHUs

KM-5-6U Tennocyeryumka KM-5-6U
el ~ +T1 annapaTrHo-NporpaMMHoON
R1(1t1) 1t >3
TepMonpeotp. Ha | U 4/ {\IIJ_ ':laz 2 Bepcumn v 1a_3.01
nagaloLleM ——Gndag 4 BHUMAHME!!
TpyGonposode Tpy oTCYTCTEIM NIOBOTO U3 TEPMONPeot
oucrembi 1 —— R1 - R6 COOTBETCTBYIOWME KNeMbl +T U -T [OMKHbI 6T
Re(R) L[ T Ta\ rN +12 6 coeaMHeHLI MexTy coboii pesucropom R=500 Om ans
o) (] [ ] -T2 066Cne4eHNA LIANOCTHOCTU TOKOBOM LISMH.
Tepmonpeodp. Ha "V = \[/_ 5
obparHoM | Gnda;,
TpyGonposaae
cucremnl 1 L
t A R Al 113 o9 Brok nuTaHus
Topuonaotp. ia N |l T3 54 BMu- 3B
e 7 ~ \L G
noaloLLem | Gndag,, r
TpyGon, 50, +UP N~ LU
ovcreMbi 2 L | 12B, nur.
49 WP "N/ N Up o1 f Kerywex
Ra(22) 1 A AT 5qp ~ +UbA
@2 - (7 1] T4 s 4y uoa 04 Ve.12B
Tepgrpeoﬁ: Ha Ay < \{/_ Gnda +URS U Q3 J OCH. nuT.
Tpy6onposage 10 65— rs 7/ uRs M } 6...12 B, mur.
CUCTOMBI 2 L — | 43 i S = 5 RS485
preniia) PN +T5 9
R5(3t1) L (] 1 Is 215 RS-485 cetb (45 - AT o0
Tepmonpeo®p. Ha v @14 up_ B 1] \/ 1] s
nogaloLIeM 13 \_Y V
TpyGonposage |
cucTemul 3 L ~220 é
t O s~ A +T6 ;548 L 50y
'rapurénsgo?s)p I';\ (u] \l/ ( ) -6 317 E
obpaTHom 1] ondag ,q T |Anantep nepucepun
Tooonns: LY 4 4 A5 nnu
P1 ~N ™ Mpeobpasosarens
/” p1 207 S uHTepdeiica
=i — 219 . ANU-5
- P2 50 X1 =
[ P2 R 2
1|2 1|2
* - * - \
\ LUneitd
P1 - npeobp. P2 - npeo6p.
[ABNeHMA Ha [AABNeHNs Ha
nopaloiLem Tpybonp. oGpatHom TpyGonp.
B IR} S s
/,\ +:33 5% o nnc-Ar2
-y P ;528 Mo :;'64 7tUP PP 5 2 V128, .
F +P4 zzs],, 20 Ezs ggtl WP 1 f rarywex
— g5t Cnerewaty | oh S 4 Y .,128
. -UDA i 3 § ocH. num.
112 112 34— . +URS
+ - + - : Q 6 Y} 6...12 B, nu.
I ! ®p | : URS o 5 §  RS485
‘o :
P3 - npeobp. P4 - npeo6p. Cucrema 2 . A g:
[aBneHNs Ha BABNEHUA Ha 37— . B
nogaiolem TpyGonp. o6parHom TpyGonp. 8o : Q8
Cucrema 2 Cucrema 2 I1P£‘I 6
. +P5 390——
] 5 2 zs] £ 402—— | nncnuz Brok NUTaHuA
\, o 27 Ccrema 3
- P8 an "o Cra 7atUP blun-3B
T Teg | 2o Exs s P pr
——X 2 12 B, nuT.
+1 2 +1 2 Up oy f Katywex
! ! B Ka4ecTss NpMMepa NpHBeeHbI nepamull?rp;yﬁmmnb T;: 4 1e.128
npeoGpasosatany AaaneHna W[l onrvana MNCAMU2 |y yeg S 5 J OCH- T
P5 - npeo6p. P8 - npeoBp. Q6 Y 6..12B, .
DABNEHUs HA [RABNSHNA Ha URS g 5 } ""R8485
nopatolliem TpyGonp. obparHom TpyGonp.
Cucrema 3 Cucrema 3 A [oF-]
Q7
B a8 ~220 ?
1]
~220 B
50 Ny

PucyHok J1.2 — BasoBas anektpudeckasa cxema nogkntodenms KM-5-6U k 6nokam nutaHusa n nepmdepuinHbiM
YyCTPOMCTBaM NMpu NCMONb30BaHMU B KayecTBe npeobpasoBartenen obvéma npmbopos IMMNC-111-U12
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CtpykTypa MeHlo Tennoc4yétymka KM-5-6U
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roe:

NQ — konnyecTso TennoTel B N TennoBom koHType (B kan unn MBT*Y);

Tp — Bpems paboTkl npubopa, Y;

NW — tennoBas mowHocTb B N TennoBom koHType (B [kan/d unu MBT);

NM1 (V1),NM2 (V2), NGm1 (Gv1), NGm2 (Gv2) — macca (M1 06bEM), MaccoBbI UM 06bEMHBIV pacxoq
NQr, NM1r (V1r), NM2r (V2r), Tpr — nokasaHus MHTerpaTopoB 3a NocnegHuin npoweawmn rog nepeq obHy-
neHvewm;

Nt1, Nt2, Nt1-t2 — Temnepatypa B nogatoLiem, obpatHom TpybonpoBoaax u pasHOCTb TeMmnepaTyp;

Ntx — 3anporpammmnpoBaHHoOe (M3MepPEHHOE) 3HaYeHne TeMnepaTypbl B TpPy6onpoBoae XONo4HOW BOAbl;
tnpnb — TemnepaTypa BHyTPU U3MeEpPUTENBLHOIO Broka;

NP1, NP2 — paBneHwue (B[aTtm] unu [MI1a]) TennoHocuTens B nogatowem n obpatHom TpybonpoBoaax;
NPx — 3anporpammmnpoBaHHoe (M3MepeHHOe) 3HayYeHne aaBrneHns B Tpybonposoae XonoaHon BoAbl;

N — Homep TennoBoro KOHTypa.

MpumeyvaHuns
1 Ona doopmynel pacyeta Q Ne O B MeHto He oTobpaxatotca W, dt, tx, Px.
2 [Ons dopmynbl pacdeta Q Ne 1 1 Ne 2 B MeHIo He oTobpaxatoTcs tx, Px.
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TMPUITIOXXEHUNE H
(cnpaso4Hoe)

NOCTPOYHAA CTPYKTYPA MEHIO

CTpyKTypa HaACTPOMKU MEHI0 (BbIGOP CUCTEMbI ANA OTOOGpaXKeHus)

Tabnunuya HA

Bua Ha aucnnee HasHauyeHune MNpumeyaHus
Beibop anga otobpaxeHusa Ha akpaHe 1-ro
Cucremal TENoBOro KOHTypa
[na nepexona k pabote
Beibop anga otobpaxeHusa Ha akpaHe 2-ro C BblOpaHHbIM TEMMOBbLIM
Cucrema? TennoBOro KOHTypa KOHTYpOM HeobxoAnmo

Cucrema3 TENoBOro KOHTypa

BbiGop ans oTobpaxkeHust Ha akpaHe 3-ro

HaxaTb “Beopn”

MpumeyvyaHus

1 Bbibop cuctembl ansi otobpaxeHuss Ha akpaHe HE OKASBIBAET BnusiHMA Ha [JOCTyn K AaHHbIM

C nomoLLbio nepudepuiiHbix yctporncts 3a ICKIMKOYEHMEM 4dteHnst 6ydepa akpaHa.

2 Bxog B MeHto Bbl60pa CUCTEeMbIl Oansd 0T06pa)KeHl/IFI BO3MOX€EH 13 nodoro NyHKTa OCHOBHOIO MEHHK HaXa-

TeMm KHomnkn «OTMeHa» (NpW HaXkaTon KNasuLle «S» HaXaTb N OTNYCTUTb KMaBULLY «<—»).

CTpyKTypa nepBOoM CTPOKU MEHIO.
Tabnuya H.2

PaamepHocTb [[kan] unu [MBT-4].

Bwg Ha gucninee HasnaueHune MpumeyaHus
NQ = XX.XXXXT'kan MHaukaumusa konmyectsa TennoThbl B [MNepekrnoyeHne pasmepHOCTU: Npu
(NQ = XX.XXXXMBTu) N Tennosom KOHTYpe. HaXaToi KnasuLLe «S» HaxaTb U

OTAYCTUTB Knasuwy «»

Bbi6op koHurypauum (popmyrbl
pacyeTa Q): Npy HaXXaTon KNaBuLe
«S» HaxkaTb U OTMYCTUTb KNaBuULLYy
LN

CnyxebHbIN MNYHKT MEHI0, MPUMEHSI-
€TCs NP 3aBOACKUX UCMbITAHUSX.

NM1= XX.XXXX T Mupukaumsa maccel (06béma) Tenno- | B koHdurypauum Q Ne2 cuet M1 He
(NV1= XX.XXXX M3 ) HocuTens, Npoluellei Yepes neps. | BeaeTcs B oTnuyum ot V1
npeo6p. (kaHan G1), [1] (M%)).
NM2= XX.XXXX T Muaukaumsa maccel (06béma) Tenno- | B koHdpurypauum Q Ne1 cuet M2 He
(NV2= XX.XXXX M3 ) HocuTens, Npolluellei Yepes neps. | BeaeTcs B oTnuyum ot V1
npeo6p. (kaHan G2), [1] (IM%)).
NTp= XX.XXXX gac Muaukaums BpemeHn paboTtebl npmubo-
pa, [4]
NI'omosele 3aronoBok NoAcTpoku «fogoBble Bxopn B noacTpoky — kKOMaHAa
3HayeHus» (MHTerpaTopoB) N KoH- «BBopa» (npw HaxxaTon KnasuLle
Typa «S» HaxaTb U OTNYCTUTb KNaBuLLy
«>»)
NTecTr Baronosok noactpokn « TECTbI» MyHkT meHto « TECTbI» oTobpaxa-

€TCS TONMbKO NP BKITOYEHHOM ne-
pekntodatene EP B nnatdopme
NOAKIHOYEHNS

CTpyKkTypa nepBou cTpoku meHmo. Nogcrpoka «KoHdurypaumsa»
Tabnwuuya H.3

Bwng Ha gucnnee HasnaueHune

MpumeyaHus

NOOPMYJIA: 1 MHaukaumsa Homepa opmyrbl ANng
pacyeTta Q n Habopa nornkm ans
06paboTkn nsmepsaembix husmde-
ckux BenuunH B N KOHType

[nsa pegakTMpoBaHus: Npy HaXaTon
KnaeuLle «S» HaxaTb U OTNYCTUTb
KnaBuLly «—»

Knasuwamm «i» n nnm «S»+»i»
Bbibepute Heobxognmyto 1 ons
NnoATBEPXKAEHUS HAXMUTE
«S»+»—o»

HoctynHa npwu Bkno4YeHHoM EP
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CTpyKTypa nepBoun CTPOKHU
Tabnwuua H4

meHw. NMoacTpoka «FogoBble 3HaYEeHUA»

Bwup Ha gucnnee HasHauyeHune MpumeyaHus
NQr= XX.XXXXMBTu MHamnkaumsa 3HadeHusa niterpatopa Q koHTypa N
3a nocneaHWn NpoLlleawmni rog nepeg obHyneHm-
ewm, B [[kan] nnn [MBT-4].
NMIr= XX.XXXXT AHanorn4yHo, Ho Ans UHTerpaTopa
NVI1r= XX.XXXXM3) M1 (V1)
NM2r= XX.XXXXT AHanorn4yHo, Ho Ans uHTerpaTopa
(NV2r= XX.XXXXM3) M2 (V2)
NTpr= XX.XXXX u AHanornyHo, Ho ansa nHterpaTopa Tp
C1pykTypa nepBoi cTpoku meHto. NMopcTtpoka «TecTbi»
Tao6bnwuuya H.5
Bup Ha gucnnee HasHauyeHne MNpumeyaHus

TECT WATCHDOG

MpoBepsieT paboTOCNOCOGHOCTE MUKPOCXEMbI
CTOpOXXeBOro TaMepa

3anyck TecTa nepesanyc-
kaeT npubop. Mo 3aBep-
LUEHMWN TeCTa B MEHIO
«caMoamnarHocTmka
nyHKT «BKITIOYEHUE: »
OOMmKeH oTobpaxaTb
WDT

0O3Y - HopwMma

PesynbTat Tecta O3Y

I3y - HoOpwMa

PesynbTtat Tecta MN3Y

CTpyKTypa BTOPOMN CTPOKU
Ta6bnwuuya H.6

MEeHHIO

Bwa Ha gucnnee HasHaueHne MNpumeyaHus
NW = XX.XXXXI'x/4 WHankaumsa TennoBon MOLHOCTU B TEMIOBOM
(NW = XX.XXXX MBt) | koHType N, B [[kan/y] unu [MBT].
NGl= XX.XXXX T/u WHankauma maccoBoro (06bEMHOro) pacxoga B koHdurypaumm Q Ne2
(NG1= XX.XXXXM3/4) | tennoHocuTens yepes neps. npeobp. (kaHan Gm1 = 0 Bceraa
G1), [T/4] (IM°/4))
NG2= XX.XXXX T/u WHankauma maccoBoro (06bEMHOro) pacxoga B koHdurypaumm Q Ne1i
(NG2= XX.XXXXM3/4) | tennoHocuTens yepes neps. npeobp. (kaHan Gm1 =0 Bcerga
G2), [T/4] (M%)
Ntl= XXX.XXrp.C MHamnkaumsa Temnepatypbl TENNOHOCUTENS B
nogatoLlem TpybonpoBoe TEMNMOBOro KOHTypa
N, [°Cl.
Nt2= XXX.XXrp.C | AHanornyHo, Ho B obpaTHom TpybGonpoBoae
TennoBoro koHTypa N, [°C].
Ndt= XXX.XXrp.C Pa3HocTb Temnepatyp t1 — t2 koHTypa N, [°Cl.

Ntrnp= XXX.XXrp.C

AHanoruyHo, Ho B TpybonpoBoae X0No4HoW BO-
abl, [°C].

[MMal.

NPI1= XX.XXXX at™m MHavkaums gaBneHust TeNnoHoCUTens B no- MN30bITouYHOE/abcontoTHOe
(NP1= XX.XXXX Mna) | pawouiem TpybGonposoae Tennosoro koHTypa N, | (3aBucut ot Tvna 4.4.)
B [|<rc/CM2 (at™.)] unm [MMNa].
NP2= XX.XXXX aTMm | AHanorn4yHo, Ho B 06paTHOM Tp¥6onpoao,qe N3BbiTouHoe/abcontoTHoE
(NP2= XX.XXXX MIa) | tennosoro koHTypa N, B [krc/cMm” (aTM.)] unu (3aBucuT OT TMNA 4.4.)
[MMa].
NPop=XX.XXXX arMm WHankauma gasneHns TennoHocutens B Tpy6o- | Pnp — n3bbiTouHoe
(NPnp=XX.XXXX MIa) | npoBoae XONOAHOI BOAbI, B [Krc/cM? (aTM.)] unu
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MpumeuaHue—Ona G1,G2,t1,t2,dt,tnp,P1,P2,Pnp napameTpbl KOHTpOrnsi 1 06paboTkn prnanyecknx

BEJTMYMH CrpynnmpoBaHbl B NOAMEHIO COOTBE‘TCTBleLLI,eIZ (bVI3VI'-IeCKOl7I BEJIMYUHbI.

CTpyKTypa BTOpOM CTPOKM MeHio. Moactpoka «G1»

Tabnunuya H.7

O603H. B
Bwug Ha gucninee «Pyko- |Pen HasHaueHne
BOACTBEY
NGImn X.XXXXE-XX | Gvimin HwxHee 3HavyeHune pacxoga yepes G1 B % ot Gmax
NGImx X.XXXXE-XX | Gvimax BepxHee 3HayeHune pacxoga G1
NGlou X.XXXXE-XX | Gv1gH HwxHee goroBopHoe 3Ha4veHue pacxoga G1
NGlae X.XXXXE-XX | Gv1gs BepxHee goroBopHoe 3HaveHue pacxoga G1

MpwnmeyaHune— PasamepHoCTb pacxoga — [M3/q].

CTpyKTypa BTOpOM CTPOKM MeHio. NoacTpoka «G2»

Tabnunuya H.8

O603H. B
Bug Ha gucnnee «Pyko- |Pen HasHaueHne
BOACTBEY
NGZ2mn X.XXXXE-XX | Gv2min HwxkHee 3HayeHne pacxoga vyepes G2 B % ot Gmax
NGZ2mx X.XXXXE-XX | Gv2max BepxHee 3HayeHue pacxoga G2
NG2gH X.XXXXE-XX | Gv2gH HwxHee goroBopHoe 3HayeHne pacxoga G2
NG2mB X.XXXXE-XX | Gv24B BepxHee gorosopHoe 3HayeHume pacxoga G2

MpunmedyaHune— Pa3smepHocTb pacxoaa - [M3/‘4].

CTpyKTypa BTOpOM CTPOKMK MeHIo. Moactpoka «t1»

Tabnwunuya H.9

O603H. B
Bwg Ha gucnnee «Pyko- |Pen HasHaueHne
BOACTBEY
Ntlmn X.XXXXE-XX | t1min HwxHui npegen Temnepatypsl t1
Ntlmx X.XXXXE-XX | timax BepxHuii npegen TemnepaTypbl B nogatowem Tpybonposoge (t1)
Ntlgn X.XXXXE-XX | t1gH HwxHee goroBopHoe TemnepaTtypbl t1
Ntlges X.XXXXE-XX | t1aB BepxHee goroBopHoe Temnepartypsil t1

MpwumedyaHune—PasvepHocTe TemnepaTypbl — [°C].

CTpyKTypa BTOpoOW cTpoku MeH1o0. MoacTpoka «t2»

Tab6bnuya H.10

O6o3H. B
Bua Ha aucnnee «Pyko- |Pen HasHaueHne
BOACTBEY
Nt2mn X.XXXXE-XX | {2min HwxH1 npegen TemnepaTypsbl t2
Nt2mx X.XXXXE-XX | t2max BepxHui npegen Temnepatypbl B 06patHoM Tpybonposoge (t2)
Nt2mn X.XXXXE-XX | t20H HwxHee goroBopHoe TemnepaTypsbl t2
Nt2me X.XXXXE-XX | t20B BepxHee goroBopHoe Temnepartypsbl t2

MpwumedyaHune— PasvepHocTe TemnepaTypbl — [°C].
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CTpyKkTypa BTOpOM CTPOKMK MeHio. lNMoactpoka «dt»
Tabnwuuya H.11

O6o3H. B
Bwug Ha gucninee «Pyko- |Pen HasHaueHune
BOACTBE»
Ndmn X.XXXXE-XX | dtmin HwxHWA Nnpeaen pasHocTu TemnepaTtyp t1-t2 (dt)

MpunmeuyaHune— PasmepHocTb TemnepaTypbl — [°C].

CTpyKTypa BTOpOW CTpoKM MeHI0. MoacTpoka «tx»

Ta6bnwuuya HA12

O6o3H. B
Bug Ha aucnnee «Pyko- |Pen HasHayenune
BO/JCTBE»
top X.XXXXE-XX tnp MNporpamMmupyemoe 3HaveHne TemMnepaTypbl XON0AHOW BOAbI

MpwumeyaHune—PasmepHocTb TemnepaTtypbl — [°C].

CTpyKTypa BTOpOM CTPOKMU MeHHo. lNoacTtpoka «P1»
Tab6bnwuuya H.A13

O603H. B
Bwug Ha gucnnee «Pyko- |Pen HasHauyeHune
BOACTBEY»
NPImn X.XXXXE-XX | P1min HwxHui npepen gasnexHna P1
NPImx X.XXXXE-XX | P1max BepxHuit npegen gasneHus B nogawowem Tpybonposoge (P1)
NPI1gH X.XXXXE-XX | P1gH HwxHee fgoroBopHoe 3HayeHune aasneHus P1
NPI1ae X.XXXXE-XX | P1gB BepxHee foroBopHoe 3HavyeHue aasnexHuns P1

MpunmeyaHune—Pa3samepHocTb AaBNeHNs — [Krc/CM2 (aTm)].

CTpyKktypa BTOpOM CTPOKU MeHio. lNoacTpoka «P2»
Taobnuuya H.14

O603H. B
Bug Ha aucnnee «Pyko- |Pen HasHayenune
BOACTBEY
NP2mn X.XXXXE-XX | P2min HwxHu npegen gaenexus P2
NP2mx X.XXXXE-XX | P2max BepxHun npegen gaenexHnsi B obpatHom Tpybonposoge (P2)
NP2nmB X.XXXXE-XX | P20B BepxHee goroBopHoe 3HadeHue gasneHuns P2
NP2mu X.XXXXE-XX | P2gH HwxHee goroBopHoe 3HavyeHune gasnexus P2

MpumeyaHune—Pa3smepHocTb AaBNeHUS — [|<rc/CM2 (atm)].

CTpyKTypa BTOpOM CTPOKM MeHto. lNoacTpoka «Px»
Tabnuuya H.15

O603H. B
Bug Ha aucnnee “Pyko- |Pen HasHayenune
BoacTee”
NPmp= X.XXXXE-XX | Pnp Mporpammmnpyemoe 3Ha4YeHNe AaBReHMs XONoaHON Boapbl
Bcerga n3bbiTouHoe.

MpumeyaHune—PasmepHoCTb aBneHus — [|<rc/C|v|2 (aTm)].
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C1pykTypa TpeTben cTpoku MeH. OCHOBHasi CTpoka
Tabnwunuya H.16

Bug Ha aucnnee HasHauyeHne MpymevaHus
OATA: OO:MM:TT WHavkauma Tekywen gatsl Bxog B pegaktupoBaHue gatbl — Ko-
MaHga «Bsoa» (Mpu HaxaTow knaBu-
Wwe «S» HaxaTb 1 OTNYCTUTb KNaBuLLy
«—»)

BPEMSI: UU:MM:CC MHamnkaumsa BpemeHn cyTok Bxopg B pegaktupoBaHvue BpeEMEHN —
KomaHaa «Beoa»
3aronoBoK CTPOKM OCHOBHbIX napa-
OCHOBHHE IIAPAM. P P Mepexopn B NOACTPOKY — KOMaHAa
MeTpOB
«BBog»
HACTPOMKA 3aronoBok cTpoku «HacTtpoiika»
[IAPAM. I[IPUEOPA 3aronoBok CTPOKM «I‘IapalvleTpu npu-
Gopa»
VIIP . AHAJIVIROM OIl. 3aronoBok noacTpoOKn «YI'IpaBJ'IeHI/Ie
aHann3oM oLnboK»
CAMOIMATHOCTHMKA 3aronoBok noacTpoOKn «CaMOJJ,I/IaFHO-
CTUKa»
BKJIIOYEHVE CUETA BkntoyeHune cyeTa (MHTErpaTopoB) BknitoueHue cyeta — komaHaa «Beoay

Cwm. MpumevaHme 2.

MpumeyvaHusg

1 Boibop pexumoB paboTbl U Moauduvkaumy OaTtbl, BPEeMeHU U MbbiX pedakTupyemblx —napa-
mMeTpoB (xpaHsawwmxca B EEPROM) BO3MOXHbBI TOMbKO Npu BKMAOYEHHOM nepekntoyatene EP Ha nnart-
dhopmMe nogknodeHns. Bxoa B pexmMm pegaktupoBaHus napaMeTpoB — komaHaa «Beoay.

2 TyHkT «BkntoyeHve cdeTa» Heobxoawmm, Tak Kak Mocrne U3MEHeHus AaTtbl UM BPEMEHW C nynbTa
Tennocyétymka KM-5 aBTtomaTtnyeckun nepesogutca B pexum «OCTAHOB CHETA».

CTpyKTypa TpeTben cTpoku MeHio. Noactpoka «OCHOBHbIE NnapaMeTpbI»

Taobnwunuya H.A7

O06O03H. B
Bug Ha aucnnee «PykoBoga-|Pen HasHauyeHne MpumeyaHus
cTBE»
N KM-5: XXXXXXX — H/p | 3aBoackon Homep mogyns KM-5 OH Xe — ceTeBOW agpec
MOJIEJIb: KM-5-6U — H/p | Moandukauumn mogyns KM
BEPCUA TI0:XX.XX — H/p | Homep nporpammHon Bepcun KM-5

CkopocTb 06MeHa JaHHbIMU NO
nuHum RS485

"apaHTMpoBaHHas 3adepkka oTBe-
Ta npubopa B gecATkax Mc.

Cxop.RS: XXXXXX | RsSpeed Cwm. npumevaHue 2

PauseTx x10ms:XX | PauseTx | H/p 3HaveHne no ymonyaHuio: 1

MpumeyvyaHus

1 B konoHke «Pea» oTMeyeHbl He pefakTupyemble napameTpbl (H/p), T.e. napamMeTpbl, KOTOPbIE HE MOrYT
ObITb U3MEHEHBbI N3 MEHIO Tennocyétyuka. OctanbHble NapameTpbl MOXHO MOANMUUMPOBATE C MOMOLLLIO NPO-
Leaypsbl, onncaHHowm B n. 2.4 «PykosoacTea no akcnnyatauun KM-5-6U».

2 CeTtka ckopocTen paboTbl nopta npubopa: 9600, 19200, 38400, 57600, 115200. BHumaTenbHo creguTe
3a corylacoBaHMeM CKOpPOCTeMn Bcex paboTaroLmx B CETU YCTPOWCTB.

CTpyKTypa TpeTben cTpoku meHro. NMoactpoka «HacTpomka»

Tabnwunya H.18

Bug Ha gucnnee HasHaueHne MpumeyaHus

CUHXP.VMHT.: BKII. Bkn./BbIKN. pexum ocTaHoBa MHTerpa- | Beibop — komaHaa «Beog»
TOpoB M 1V CUHXPOHHO C OCTAaHOBOM
nmHTerpatopoB Qu Tp

HCX W100: 1.3911 Bbi6op HCX 1.3911 nnu 1.3851 Bbi6op — komaHaa «Beoa»
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[MpodomkeHue mabnuuyps! H.18

ABTOKAJIMBP.: Rom

3anyck aBTokanmbposku Ron

Bbibop — komaHga «Beog»
TonbKo Npw BKMOYEHHOM NEPEKIHo-
yartene IntEP

ABTOKAJIMBP. : RnuH

3anyck onpegeneHns conpoTuBNeHUs
JIMHAX NOAKIKYEeHNA TepMOMETPOB

Bbibop — komaHga «Beog»

IJIOTHOCTBL: £ (t, P)

Bkn./BbIKN UI3MEPEHUS NIIOTHOCTU

Bbibop — komaHga «Beogy

SKPAH: V,MBr,Mla

Bbibop cuctembl oTobpaxeHns senu-
YMH Ha 3KpaHe Mo YMOYaHUio
M3, MBT, MlNa nnu T, Nkan, atm.

Bbibop coxpaHsieTca gaxe nocne
BbIKIMKO4YEeHUA NUTaHnaA

NIaTumk Pl m=30LIT.

Bbibop Tvna gatyunka gasneHus (u3bbl-
TOYHbIN/ abCOMOTHBLIN)

Bbibop — komaHga «Beogy

NIaTumk P2 m30LIT.

AHanormn4Ho, Ho ansa P2

Bbibop — komaHga «Beogy

OUNCTKA APXVBOB

MpuBeaenue 6a3 gaHHbIX BCEX cuctem
(KOHTYPOB) B UCXOOHOE COCTOSIHUE

Tonbko NpW BKITIOYEHHOM NepeknoYva-
Tene IntEP

Ntxour. : nporp. BbI6op UCTOYHMKA JaHHbIX Ans tx Bbi6op — komaHaa «Beoa»
(«nporp.», «=t6»)
NPxouI. : nporp. BbI6op UCTOYHMKA AaHHbIX Ansa Px BbiGop — komaHaa «Beoa»

(«nporp.», «=P6»)

CTpykTypa TpeTben cTpoku MmeHr. Moactpoka «MapameTpbl npubopar

Tad6bnwuuya H.19

Bwa Ha gucnnee

HasnaueHune

MNpumeyaHus

KRomn= X.XXXXE+XX

KannbpoBoYHbIf KoahdULmMEeHT ONOpHOro pesu-
cTopa TEPMOMETPOB

Rtl= X.XXXXE+XX

3HaueHue aTanoHHoro pesucropa t1 npu
KanMbpoBke onopHoro peanctopa, Om

CnyxebHble NyHKTbI.

KRon n RaT gocTynHbl
ONS pefakTMpoBaHWUs TonMb-
KO Npw BKMIOYEHHOM nepe-
kntovartene IntEP

NRL1=X.XXXXXX Om

3Ha4YeHne ConpoTMBIIEHUS NMNHUM CBSA3M € Xt1

He pepaktupyetcs

NRL2=X.XXXXXX Om

3HayeHve ConpoTMBIIEHUS NINHUM CBSA3M ¢ Xi2

He pegaktnpyetcs

NKBx1l X.XXXXE+XX

KoadbduumeHT nepecyeTta nepsoro
MMMNYNbCHOIO BXOA4A B 00BEM, MMM

KoahpumumeHT nepecyeta BTOPOro

NKBX2 X.XXXXE+XX . 3
MMNYMbCHOro BxoAa B 06bEM, M™/mmn
NPla2 X.XXXXE-XX -
NPlal X.XXXXE—XX KoadpdpmumeHTsl nonmHoma 2-i ctenedu rpagyun- | Cu. n. 5.5 «MeTtoamka onpe-
NP1a0 X, XXXXE-XX POBOYHOW KPMBOW AaTYMKOB AaBrieHus P1 aeneHnsa koaPULUNEHTOB
NP222 X XXXXE-XX - NonuHoOMa rpagyupoBOYHbIX
KoabdpuumeHTbl nonvHoMa 2-i cTeneHu rpagyuy- | KpuBbIX 4aT4MKOB AaBre-
NP2al X.XXXXE-XX OBOYHOW KPMBOWM JaTyMKoB gaBrieHus P2 HNAY
NP2a0 X.XXXXE-XX |P P A A '

tnpub= XX.XXrp.C

Temnepatypa BHyTpr 3b moaynsa KM-5-64,
[°C].

CTpykTypa TpeTben cTpoku MeHt. MoacTpoka «YnpaBneHMe aHann3om ownboK»

Tab6bnwuuya H.20

Bwna Ha gucninee HasnaueHune MpumeyaHus
ITPOB. NGImn:BHKJ | Bkn/Bblkn perncrpaumm u peakunm Ha cobbitne G1<G1min
Bkritouerune/
[IPOB. NGZmn:BHKJ | Bkn/Bblkn perncrpaumm n peakunm Ha cobbitne G2<G2min BbIKITIOYEHMe
nponssoamTcs
[IPOB. Ntlmn:BHKJ | Bkn/Bblkn perncrpaumm n peakumm Ha cobeitne t1< t1min no KomaHae
«BBog»
IIPOB. Nt2mn:BHKJ | Bkn/Bblkn perncrpaumm n peakumm Ha cobbitne t2< t2min
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CTpyKTypa TpeTbel cTpoku meHo. MoacTpoka «CaMmoanarHocTMKa»

Tabnwunuya H.21

Bwp Ha gucnnee HasHauyeHune MpumeyaHus

uens tKMS5:HOPMA MHaukaums cocTosaHusA Lenm TepMoMeTpoB
NTepMm. tl:HOPMA WHankaumsa coctosHua tepmomeTpa t1 koHTypa N
NrepMm. t2:HOPMA MHankaums coctosiHusa TepmomeTpa t2 koHTypa N
NTepm. P1:HOPMA MHankaumsa coctosiHua gatumka gasnexHmst P1 koHtypa N
NTepm. P2:HOPMA MHankaumsa coctosHua aatumka aasnerHust P2 koHtypa N
COCTOAHNME : CUET MHankaums coctosiHus npubopa cyeT/ocTaHoB

ur. RTC: HOPMA MHOnKaums COCTOSIHUS YTEHUSA U3 YacoB

3n. RTC: HOPMA MHankaums coCTosiHUA 3anmcy B Yachl
uyT.FLASH: HOPMA MHaukaums COCTOsHMSA YTeHns n3 namatu b4
3n.FLASH: HOPMA MHankauma coctosiHmMa 3anucu B namatb b4
BKJIIOUEHNE : Reset MpuunHa nepesanycka npuéopa (Reset, CEON U,WDT)

CTpyKTypa 4eTBEepTON CTPOKU MeHI0. OCHOBHas CTpoka
Tabnwunuya H.22

Bwug Ha gucnnee HasnaueHune MNpumeyaHus
COCTOSAHME: CHUET To e 4To 1 Nyck cyeTa TOMbKO ¢ BO3- | [lyck/ocTaHOB cyeTa — koMaH4a
MOXHOCTbI0 OTOBPaXeHUs TeKyLLero «BBog» (npv HaxkaTomn knasuLle «S»
COCTOSIHUS. HaXaTb M OTMYCTUTb KMaBULLY «—>»)
OUNMCTKA APXIVBOB [ybrnnpoBaHne NyHKTa MEHIO Te xe uto gns nyHkta « O4YMCTKA
«HACTPOWIKA» ansa yao6etsa gocty- | APXUMBOB» meHio «HACTPOMKA»
na
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NMPUTTIOXXEHUE I
(o6s13amenbHOE)

METOOMKA KAJIMBEPOBKW CONMPOTUBNEHUA IMHUA NOOKINIOYEHUA
TEPMOMETPOB COMNPOTUBJIEHUA K KM-5-6U

1) TlepeBecTu 3awWMTHbIA BbikNtoyaTens «EP» Ha nnatdopme nogknioveHWst TENNOCYETYMKA B MONOXEHWE

«ON» (3aMKkHYTb mxamnep).
2) 3amkHyTb BXxoApbl «+» 1 «-« kaHanos t1 — t6 B MecTe nx NOAKMYeHNs K gatyMkam TemnepaTypsbl.
3) Mepeirtn B NyHKT MeHio «HACTPOWMKA» B noameHio «ABTOKAJIMBP.:RnuH» (onpeaeneHne conpoTuene-

HMS MPOBOAOB MeXAay NPpUbopPoM 1 TEPMOMETPOM).
4) BsecTu c knaBuaTypbl KomaHay «Beoa» (yaepxmnBasa KHOMKY «S» HaXaTb N OTNYCTUTb KIaBuLLy «=»).
5) [oxpaTtbcs Korga 3aropeBLluasics Hagnuehb:

«OlNPE[L. R CBA3N»
CMEHUTCA HaANUCHIO:
«KAINMMBP.3AKOHYEHA»
Y6eanTech B NpaBUIibHOCTM NPOBeAEHHOM KanmbpoBKu, Ans Yero:
6) BaecTtu c knaBnatypbl koMaHgy «OTMeHa» (yaepXuBasi KHOMKY «S» HaxaTb U OTNYCTUTb KNaBuULLY «<=»).
7) BaecTu c knaBuatypbl komaHgy «OTmeHay (yaepXunBasi KHOMKY «S» HaXKaTb M OTNYCTUTb KMaBULLIY «<=»).
8) BblbpaTb knaBuwamMmn «<=»/=» cuctemy «Cuctema 1».
9) MepenTtun B NnyHKT MeHo «MAPAMETPbI MPUBOPA».
10) MNpoBepuTb 3HaueHne 1RL1 n 1RL2 cm. npumedaHue 1.
11) BbinonHuTb N.6 1 N.7.
12) BblbpaTb knaBuwamm «</=» cucrtemy «Cucrema 2».
13) Mepentn B NyHKT MeHto «[TAPAMETPbI NMPUBOPAY.
14) MpoBepuTtb 3HaveHne 2RL1 n 2RL2 cm. npumeyaHue 1.
15) BbinonHuTe N.6 1 n.7
16) Bbibpatb knaBuwamm «<=/=» cucremy «Cucrtema 3».
17) NepenTtn B NnyHKT meHio «[MAPAMETPbI NMPUBOPA».
18) MposepuTtb 3HayeHne 3RL1 1 3RL2 cm. npumeydaHwve 1.
19) Pa3oMKkHyTb BXoAbl «+» N «-« kKaHanoB t1 — t6 B MecTe nx NOAKNIOYEHNs K AaT4ymMkam TeMmneparypbl.
20) MNepeBecTn 3alWMTHBIM BbikntoyaTens «EP» Ha nnatdopme nogknioveHWs TenmnocYéTynka B MOMOXeHue
«OFF» (pa3omkHYTb gxemnep).

Ecnun npu nposegeHumn kannbpoBkM BO3HWKNU ownbku (cM. npumedaHune 1), Heobxoanmo NpoBepuTb UC-
NPaBHOCTb MOHTa)a ¥ NOBTOPUTbL KannubpoBKy.

MpnumeyvyaHusn

1 Ecrnu XRLY (roe X — Homep cuctembl, Y — HoMep BenunyuHbl B cucteme) =NaN, +INF unu 6nm3ko K
20 Owm, TO BEpOSATHEE BCErO COMPOTMBIIEHME JNIMHWUM CBSA3M Npubopa ¢ TEPMOMETPOM OnpeeneHo HeBep-
Ho. (H-p: 3ambikaHue +t1 n —t1 npomcxoaut Yepes peauctop >= 20 Om, U Lenb TEPMOMETPOB MOpBa-
Ha).

2 lNpoBegeHve onpegeneHns NMHUM CBA3N NPOUCXOANT OOHOBPEMEHHO ANsS BCEX TEPMOMETPOB BCEX CUC-
TEeM.
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NMPUIIOXXEHUNE P
(cnpaso4Hoe)

Ta6bnuua HomepoB napameTpoB KM-5-6U, npowmnBaembix B EEPROM npubopa
TabnunuyaP.1

No Onu- [Tun pan-| 3aBoackoe | Vimsa B HasnaueHne
Ha HbIX 3Ha4yeHne | MeHIo
1 4 LONG |00008512 |Ckop.RS |HacTporiku RS nopta MUKpOKOHTpornepa
2 4 LONG |FFFFFFFF |cm. 6uThl|6anTbl BkNtoYeHUs donaros ownbok
3 4 LONG |[FFFFFFFF |cm. buthl|6anTbl BkntoveHnst donaros ownbok (Peseps)
4 4 LONG |[FCFFFFFF [cm. BuThl/bnaru pexuma paboTsl npubopa
5 4 LONG |05000000 HOMep MOAENW YyCTPOWCTBA
6 4 LONG [01010100 ?.I)'?\PMy HOoMep nogmoAenu (KoHUrypauusa CUCTEMbI)
7 4 FLOAT |9 1P1aH  |HWXHee AOroBopHoOe 3HayeHne aaeneHus P1 cuctembl Nei
8 4 | FLOAT 5 1P24H  |HWXHee O0oroBopHoe 3HayeHue aasneHus P2 cuctembl Noi
9 4 FLOAT |9 2P14H  [HWKHee AOroBopHOE 3HayeHune gaeneHus P1 cuctembl Ne2
10| 4 FLOAT |5 2P2aH  |HWKHee AOroBOpHOE 3HayeHne gaeneHus P2 cuctembl Ne2
11 4 FLOAT |9 3P1a0H  |[HWXKHee [oroBopHoe 3HayvyeHue aasneHuns P1 cuctemol Ne3
12| 4 | FLOAT |5 3P20H  [HWXHee [oroBopHoe 3HadeHue aasrneHus P2 cuctembl Ne3
13| 4 FLOAT |9 1P14B  |BepxHee AOroBopHoe 3HaveHune gasrneHns P1 cuctembl Nei
14| 4 FLOAT |5 1P20B |BepxHee AoroBopHoe 3HayeHune aasneHns P2 cuctembl Nei
15| 4 FLOAT |9 2P10B  [BepxHee JoroBopHoOe 3HavyeHne aasneHus P1 cuctemol Ne2
16| 4 | FLOAT |5 2P20B  |BepxHee 4OroBopHoe 3HavyeHwne gasnexHms P2 cuctembl No2
17| 4 FLOAT |9 3PaB1 [BepxHee goroBopHoe 3HayeHue aasnenus P1 cuctemol Ne3
18| 4 | FLOAT |5 3POB2 [BepxHee [OroBopHOe 3HayYeHve gasneHnsa P2 cuctemsbl Ne3
19| 4 FLOAT |-0.9 1P1min |HWxHWI npeaen gasneHna P1 cuctembl Ne1
20| 4 | FLOAT |-0.9 1P2min |HWxHWUIM Npegen aasneHns P2 cuctembl Ne1
21 4 FLOAT |-0.9 2P1min |HWkHUIK npegen gasneHnsa P1 cuctembl Ne2
22| 4 FLOAT [-0.9 2P2min |HWxHWIA npegen gaeneHusa P2 cuctemol No2
23| 4 FLOAT |-0.9 3P1min [HWKHUIM npefen gasnexns P1 cuctembl Ne3
24 | 4 | FLOAT |-0.9 3P2min [HwxHWI npegen gasnexHnsa P2 cuctembl Ne3
25| 4 FLOAT |20 1P1max |BepxHui npegen gasneHna P1 cuctembl Ne1
26 | 4 | FLOAT |20 1P2max |BepxHun npegen aasneHns P2 cuctemol No1
27 | 4 FLOAT |20 2P1max [BepxHun npeaen gaenexHus P1 cuctembl Ne2
28 | 4 | FLOAT |20 2P2max [BepxHui npegen gasnexHus P2 cuctembl No2
29| 4 FLOAT |20 3P1max [BepxHuin npegen aasnenus P1 cuctemol Ne3
30| 4 FLOAT |20 3P2max [BepxHun npegen gasnenns P2 cuctemsl Ne3
31 4 FLOAT |5 nporpaMmupyemMoe 3HadeHue gaBrneHnsa xonogHon soabl cuctemol Ne
32| 4 | FLOAT |5 nporpaMmmupyemoe 3HavyeHvne faBrneHns XonoaHon Boabl cuctembl No2
33| 4 FLOAT |5 nporpaMmupyemMoe 3HadeHue AaBreHnsa XonoaHon soabl cuctemsl Ne3
34| 4 |FLOAT lo 1P1a2 ﬁﬁcb(bMLlVIGHTbl nonvHoMa rpagyvpoBKu AaTynka gasneHus P1 cuctemol
35| 4 | FLOAT lo 1P2a2 ﬁﬁd)cbmumembl nonuHoMa rpagyvMpoBKu AaTymnka gasneHus P2 cuctemsl
36| 4 | FLOAT I bP1a2 KN(z:;(bd)mumeHTbl nonvHoma rpagyvpoBKu AaTtynka gasneHuns P1 cuctemol
371 4 | FLOAT Io bP2a2 E‘)’:;cp(pmumemu nosIMHOMa rpagyvMpoBKM AaTynka gasreHus P2 cuctemsl
38| 4 | FLOAT o 3P 142 Ec;:;cbcbmumembl nonvHoMa rpagyvpoBKu AaTynka gasneHus P1 cuctemol
39| 4 |FLOAT o 3p2a2 ;(Z:)%d)d)MLLMSHTbI nonuHoMa rpayMpoBKu Aatymnka aasneHus P2 cuctemsl
40| 4 | FLOAT 19.99565 1P1a1 KN(Z(?I(*)(*)I/ILLI/IGHTbI nonvHoma rpagyvpoBKu AaTtynka gasneHuns P1 cuctemeol
411 4 | FLOAT 19.99565 1P2a1 E(‘)):;cp(pmumemu nosIMHOMa rpagyvMpoBKM AaTynka gasrneHus P2 cuctembl
42 | 4 FLOAT |19.99565 2P1a1  |[koadhhULMEHTBI MONMHOMA rPasyMpPOBKM AaTumnka AasneHus P1 cuctembl Ne2




Tennocyétynk KM-5. Mogndukauma KM-5-611. PykoBoacTBO No 3Kkcniyartaumnmu 62

lMpodomkeHue mabnuuysi P.1

43| 4 | FLOAT 19.99565 bP2at KN(())(;(i)(i)VILI,VIeHTbI nonvHoma rpagyvpoBKU Aatynka gasneHns P2 cuctemeol
44| 4 | FLOAT 19.99565 3P1a1 L(()_)%qacpmumemu NnosIMHOMa rpagyvMpoBKM AaTynka gaerneHus P1 cuctemsl
45| 4 FLOAT 19.99565 3P2a1 KNC;C:-)gd)d)VILWIeHTbI nonuHoma rpagyvpoBKku Aatymnka gasneHus P2 cuctemsl
46| 4 | FLOAT L4.07911 1P130 KN?)31d)CbMLlMGHTbI nonuHoma rpagyvMpoBku Aatynka gasneHus P1 cuctemsl
47| 4 | FLOAT l-4.07911 1P2a0 KN?)(?IQ)(*)MHMGHTbI nonvHoma rpagyvpoBKu AaTtynka gasneHns P2 cuctemeol
48| 4 | FLOAT l4.07911 >P1a0 L(()laz(bcpmumemu nosIMHOMa rpagyvMpoBKM AaTynka gaeneHus P1 cuctemsl
49| 4 | FLOAT L4.07911 bP2a0 KNC;C-)Z(bd)VILI,VIeHTbI nonvHoma rpagyvMpoBKU AaTynka AaBneHus P2 cuctemol
50| 4 | FLOAT l-4.07911 3P1a0 KN?)%d)CbVILI,I/IeHTbI nonuHoma rpagyvMpoBku Aatymnka gasneHus P1 cuctemsl
51 4 FLOAT [-4.07911 3P2a0 [koadhdULMeHTLI NONMHOMa rpadyvpPOoBKU AaTymka AaBneHusa P2 cuctembl Ne3
52| 4 | FLOAT |20 1t1a0H  |HWXKHee JoroBopHoe 3HaveHue Temnepatypsl t1 cuctemsl Nei
53| 4 | FLOAT |1 1t20H HWXHee JoroBopHoe 3HayYeHne Temnepatypsbl t2 cuctembl No1i
54 | 4 | FLOAT 20 2t10H  |HWKHee JOroBOpHoe 3HavyeHune TemnepaTypbl t1 cuctembl No2
55| 4 | FLOAT |1 2t20H HWXHee JoroBopHoe 3HayYeHne Temnepatypsbl t2 cuctembl No2
56| 4 | FLOAT 20 3t1oH  [HWKHee JOroBOpHOEe 3HayveHue Temnepatypsbl t1 cuctembl Ne3
57| 4 | FLOAT |1 3t20H HWXHee JoroBopHoe 3HayeHne Temnepatypsbl t2 cuctembl Ne3
58 | 4 | FLOAT |160 111408 |BepxHee JOoroBopHoe 3HavyeHune TemnepaTypbl t1 cuctembl No1
59| 4 | FLOAT [150 1t208 BEpxHee JOroBopHoe 3HayeHne Temnepatypsbl t2 cuctembl Noi
60 | 4 | FLOAT |160 2t10B  |BepxHee JOroBopHOe 3HayeHue Temnepatypsbl t1 cuctembl No2
61 4 | FLOAT [150 2t208 BEpXHee J0roBopHoe 3HayeHne Temnepatypsbl t2 cuctembl No2
62| 4 | FLOAT |160 3t108 BEpPXHeEE AOroBOpHOE 3HayeHne temnepatypsbl t1 cuctemol Ne3
63| 4 | FLOAT [150 3t248 BEpXHee J0roBopHoOe 3HayeHne temnepaTypbl 2 cuctembl Ne3
64 | 4 | FLOAT |1 1timn  |HWxHUIM Npegen Temnepatypsbl t1 cuctembl Nt
65| 4 | FLOAT |1 1t2mn  |HWXHWIA Npefen TemnepaTypsbl 2 cuctembl Ne1
66 | 4 | FLOAT |1 2t1mn  |HWKHWIA npegen TemnepaTypbl t1 cuctemsl No2
67 | 4 | FLOAT |1 2t2mn  |HWXHUIA Nnpefen Temnepatypsbl t2 cuctemsl Ne2
68 | 4 | FLOAT |1 3tTmn  [HwkHWI npegen TemnepaTypbl t1 cuctemol Ne3
69| 4 | FLOAT |1 3t2mn  [HWKHUKW Npeaen Temnepatypbl t2 cuctembl Ne3
70| 4 | FLOAT |160 1t1mx  |BepxHui npegen Temnepatypbl t1 cuctembl No1
71 4 | FLOAT [150 1t2mx  |BepxHui npegen Temnepatypsl t2 cuctemsl Ne1
72| 4 | FLOAT |160 2t1mx  |BepxHw npegen TemnepaTypbl t1 cuctemol No2
73| 4 | FLOAT [150 2t2mx  |BepxHui npegen Temnepatypbl t2 cuctemsl No2
74 | 4 | FLOAT |160 3t1mx  |BepxHui npegen TemnepaTypbl t1 cuctembl Ne3
75| 4 | FLOAT [150 3t2mx  |BepxHuK npegen Temnepatypbl t2 cuctemsl Ne3
76 | 4 | FLOAT |10 1tnp nporpamMmupyemoe 3HayeHvne TemnepaTypbl XonogHow Bodbl cuctembl Nt
77 | 4 | FLOAT [10 2tnp nporpaMmupyemMoe 3HadeHue TemnepaTypbl X0nogHon Boabl cuctemsl No2
78 | 4 | FLOAT |10 3tnp nporpaMmmupyemoe 3Ha4yeHne TemnepaTypbl XOnogHow BoAbl cuctemMbl Ne3
79| 4 | FLOAT 3 1dtmn  |MMHUManbHOE 3HayYeHne pasHoOCTU TemnepaTyp cuctembl Noi
80| 4 | FLOAT 3 2dtmn  |[MMHMManbHOE 3HayYeHne pasHoOCTN TeMnepaTtyp cuctemsl No2
81 4 | FLOAT 3 3dtmn  [MMHMManbHOE 3HaveHue pasHoCTU Temnepatyp cuctemol Ne3
82| 4 | FLOAT 1 KRon KannbpoBoYHbIN KO3hPMLMEHT ONOPHOro pe3ncTtopa TEPMOMETPOB

o
83 4 FLOAT [700 Rt1 22::?:0M;63TaHOHHOI'O pesuctopa t1 cucremebl Ne1 npu kannbpoBke ONOPHOro
84 | 4 | FLOAT |0.01 1KBx1  |[koadbbmumeHT nepecyeTa nmnynbcHoro Bxoda Ne1 cucrembl Ne1 B 06bEM
85| 4 | FLOAT |0.01 1KBXx2 |koachdmumeHT nepecyeTa nmnynbcHoro Bxoda Ne2 cucrembl Ne1 B 06bEM
86| 4 | FLOAT |0.01 2KBx1  |[koadpumumeHT nepecyeta nmnynbcHoro Bxoga Ne1 cuctembl No2 B 06bEM
87| 4 | FLOAT |0.01 2KBx2  |[koadpumumeHT nepecyeTa umnynbcHoro Bxogaa Ne2 cuctembl Ne2 B 06HEM
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| 88 | 4 | FLOAT |0.01 3KBx1 ||<oacp(pM|.|,V|eHT nepecyeta nMmnynbcHoro Bxoga Ne1 cucremol Ne3 B 06bEM

[NpodomxeHue mabnuusbi P.1
89| 4 | FLOAT |0.01 3KBx2 [koadbpmumeHT nepecyeta umnynbcHoro Bxoga Ne2 cuctemsl Ne3 B 06bEM
90| 4 | FLOAT [1.04 onycTUMbIN KoadhdpumumeHT npeBbiweHns G2 Hag G1 cuctemsbl Ne1
91| 4 | FLOAT [1.04 [nonycTuMbln KoaddpmumeHT npeBbiweHns G2 Hag G1 cuctembl Ne2
92| 4 | FLOAT [1.04 nonycTuMbIn KoaddpuumeHT npesbiweHns G2 Hag G1 cuctembl Ne3
93| 4 | FLOAT 1000 Eg?rpammmpyemoe 3HayYeHe NNOTHOCTU XONOAHO Boabl (Kr/M°) cUCTEMBI
94| 4 | FLOAT l1000 Epg)grpammmpyemoe 3HayeHue NNOTHOCTU XONOAHOM BOAbI (KF/M3) cucTeMmsbl
95| 4 | FLOAT 11000 Ezgrpammmpyemoe 3Ha4eHne NITIOTHOCTU XOOAHOM BOAbI (KI’/MS) cUcTeEMBbI
96 | 4 | FLOAT |0 1G14H  |HWXHee JoroBopHoe 3HaveHne gasnerHns G1 cuctemol Not
97 | 4 FLOAT |0 1G20H |HWXHee AOroBopHoOe 3HayeHune aaeneHus G2 cuctembl Nel
98| 4 | FLOAT |0 2G10H  |HWKHee goroBopHoe 3HadveHune gasnexHms G1 cucrembl No2
9| 4 FLOAT |0 2G20H |HWXKHee A0roBopHOe 3HaueHne aaeneHus G2 cuctembl Ne2

100 4 FLOAT |0 3G1aH  |[HWxHee JoroBopHoe 3HaveHue gaerneHusa G1 cuctembl Ne3

101 4 FLOAT |0 3G24H  [HWKHee OOoroBopHoe 3HadeHue gaerieHus G2 cuctembl Ne3

102| 4 | FLOAT |0 1G14B |BepxHee goroBopHoe 3HayveHue gasneHnsa G1 cucrembl Ne1

103| 4 FLOAT |0 1G20B |BepxHee O0oroBopHoe 3HadeHue aaerneHus G2 cuctembl Nei

104| 4 | FLOAT |0 2G14B  |BepxHee 4oroBopHoe 3HadveHune gasnexHms G1 cuctembl No2

105| 4 FLOAT |0 2G20B [BepxHee A0roBopHoe 3HadeHue aasrieHus G2 cuctembl Ne2

106| 4 FLOAT |0 3G14B  [BepxHee [oroBopHoe 3HaveHue gasneHna G1 cuctemol Ne3

107| 4 FLOAT |0 3G24B  [BepxHee OOoroBopHoe 3HaveHue gaBnenna G2 cuctembl Ne3

108| 4 | FLOAT |0.1 1G1mn |HWxHUIA npegen nameperns pacxoga G1 (%Gvimax) cuctembl Ne1

109| 4 | FLOAT |01 1G2mn  |HWxHUIA Npegen namepeHns pacxoga G2 (%Gv2max) cuctembl Ne1

110| 4 | FLOAT |0.1 2G1mn  |HWxHUIA npegen namepeHns pacxoga G1 (%Gv1max) cucrembl No2

111] 4 | FLOAT |01 2G2mn  |HWxHUIA Npegen nameperns pacxoga G2 (%Gv2max) cucremesl Ne2

112| 4 | FLOAT |0.1 3G1mn [HwkHWI npeden nameperus pacxoga G1 (%Gvimax) cuctemsl Ne3

113| 4 | FLOAT |01 3G2mn [HwkHWUI Npegen nameperus pacxoga G2 (%Gv2max) cuctembl Ne3

114| 4 | FLOAT |60 1G1mx |BepxHun npegen namepenns pacxoga G1 (%Gvimax) cucrembl Ne1

115| 4 | FLOAT |60 1G2mx |BepxHun npegen namepenns pacxoga G2 (%Gv2max) cucrembl Ne1

116| 4 | FLOAT |60 2G1mx |BepxHui npegen nameperus pacxoga G1 (%Gvimax) cuctembl No2

117| 4 | FLOAT |60 2G2mx |BepxHuUn npegen nameperus pacxoga G2 (%Gv2max) cuctembl Ne2

118| 4 | FLOAT |60 3G1mx [BepxHui npegen namepenus pacxoga G1 (%Gvimax) cuctemol Ne3

119| 4 | FLOAT 60 3G2mx [BepxHui npeaen namepeHus pacxoga G2 (%Gv2max) cuctemsl Ne3

120 4 LONG 0 1RL1 KO, CONPOTMBIIEHUS NIMHUW NOAKMYeHUs t1

121| 4 LONG [0 1RL2 KoL, CONPOTUBNEHUS SIMHMM NOAKNoYeHns t2

122| 4 LONG |0 2RL1 KOA CONPOTMBNEHUS NNHUN NOAKIHOYEHNS t3

123| 4 LONG [0 2RL2 KoL, CONPOTUBNEHUS NIMHMM NoAKNo4eHns t4

124| 4 LONG |0 2RL1 KO, CONPOTUBIIEHUA NNUHNW MOAKITIOYEHUS tS

125| 4 LONG [0 2RL2 KoL, CONPOTUBNEHUS NIMHMM NoAKNto4eHns t6

126| 4 LONG |0 Ko, CONPOTUBMNEHUS ONOPHOro pe3ncropa
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Ha3HauyeHue 6uTOB B 6anTe paspeweHus conaroB owMOOK (NapameTp 2)

Ne

6uTta Bec 6uTa Nmsa HasHa4yeHue 6uTa

31 80000000h G1 _TYPE | paspelueHue ob6paboTkm n permctpauyum cobbitna G1<min gns cuctembl Ne1
30 40000000h G2 TYPE | paspelueHue ob6paboTkm 1 permctpauyumn cobbitna G2<min gns cucrembl Ne1
29 20000000h G3 _TYPE | paspelueHue ob6paboTkm 1 permctpauyum cobbitna G1<min gns cucremol No2
28 10000000h G4 TYPE | paspelueHue o6paboTkm 1 permctpauum cobbitna G2<min gns cucremol Ne2
27 08000000h G5 TYPE | paspelueHue ob6paboTkm 1 permctpauyum cobbitna G1<min gns cucremsol Ne3
26 04000000h G6_TYPE | paspelueHue o6paboTkm 1 permctpauum cobbitna G2<min gns cucremol Ne3
25 02000000h Peseps

24 01000000h Peseps

23 00800000h t1_TYPE | paspelweHue o06paboTkm n permctpauyumn cobbitna t1<min gnsa cuctemol Ne1i
22 00400000h t2 TYPE | paspelweHune o6paboTkm 1 permctpauumn cobbitna t2<min gnsa cuctemol Ne1
21 00200000h t3 TYPE | paspelweHune o06paboTkm n pernctpauum cobbitns t1<min anga cuctemol Ne2
20 00100000h t4 TYPE | paspelweHune o6paboTkm n pernctpauum cobbitns t2<min anga cuctemol Ne2
19 00080000h t5 TYPE | paspelweHune o06paboTkm n pernctpauunm cobbitns t1<min anga cuctemol Ne3
18 00040000h t6 TYPE | paspelweHune o6paboTkm n pernctpauum cobbitns t2<min anga cuctemol Ne3
17 00020000h Peseps

16 00010000h Peseps

15 00008000h Peseps

14 00004000h Peseps

13 00002000h Peseps

12 00001000h Peseps

11 00000800h Peseps

10 00000400h Peseps

9 00000200h Peseps

8 00000100h Peseps

7 00000080h Peseps

6 00000040h Peseps

5 00000020h Peseps

4 00000010h Peseps

3 00000008h Peseps

2 00000004h Peseps

1 00000002h Peseps

0 00000001h Peseps

MpumeyvaHuns

1 Bec 6uTta npeacTtaBneH B LWeCTHaaUaTepUYHOW CUCTEME ucducneHus. [ng BblMMcCneHus pesynbTara,
HeobXx0AMMO CrOXUTb Beca HeHyneBbiX 6uToB. buTkl pesepsa nyywe gepxaTb B 1.
2 Ckop.RS — ckopocTb RS-485 3agaetcs B koae 13 Tabnuubl COOTBETCTBUS:

Ckop.RS | 3HadveHnue n-pa Ne 1
9600 0x00008512
19200 0x00008412
38400 0x00008312
57600 0x0000822D

115200 0x0000812D

Ha3HauyeHue 6uTOB B GanTe hnaroB pexxmumoB paboTbl npubopa (napameTp 4)

Ne Bec buta Uma HasHadyeHue buta
buta

31 80000000h F STOP donar pexuma octaHoa c4éta (1 — c4ét u pabota Bl B npubope oc-
- TaHoBMeHbl, 0 — cYeT BKIIOYEH)

30 40000000h SYST donar 0T06pa>|<ae|v|q.17| Ha gucnnee cuctembl egmHuny, (1 — maccoBble

BeNnYMHbI, 0 — 06bEMHbBIE BEMUYUHDI)

29 20000000h F SYNI donar pexuma MHTEerpaTopos (O-HEeCMHXpOHM3upoBaHLIN, 1 —
- CVMHXPOHM3MPOBAHHbBIN CHET MACChl M KONNMYECTBA TEMMOThI)

28 10000000h Peseps

27 08000000h WT100 \%r;agg)apawepmcmm TepmomeTpoB (0 — 1.3911, 1 —1.3851) (c

26 04000000h F RO doriar ucnonb3oBaHUA nporpaMmmmnpyemoro 3HadeHus Ro (0 — nporp.)
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[MpodomkeHue mabnuuypi

25 02000000h LON donar BknoyeHus ceasun ¢ mogynem LON (1 — cBAsb BkntoveHa, 0 —
BbIKITHOYEHA)
24 01000000h LON DATA | Habop gaHHbix LON
23 00800000h P1_Flag TMN gatymka gasnenns P1 cuctembl Ne1 (0-abcontoTH. 1-M36bITOYH.)
22 00400000h P2_Flag TMN gatymka gasneHns P2 cuctembl Ne1 (0-abcontoTH. 1-M36bITOYH.)
21 00200000h P3_Flag TMN gatymka gasnenns P1 cuctembl No2 (0-abcontoTH. 1-M36bITOYH.)
20 00100000h P4 _Flag TMN gatymka gasneHns P2 cuctembl No2 (0-abcontoTH. 1-M36bITOYH.)
19 00080000h P5_Flag TMN gatymka gasnenns P1 cuctembl Ne3 (0-abcontoTH. 1-M36bITOYH.)
18 00040000h P6_Flag TMN gatymka gasnenns P2 cuctembl Ne3 (0-abcontoTH. 1-M36bITOYH.)
17 00020000h Peseps
16 00010000h Peseps
15 00008000h 1Tc_TYPE KOchmrypauv.m K.al_-lajjla .VI3MepeHI/IF| TemnepaTypbl XONOAHOW BOAbI
cuctembl Ne1: (0: =t6; 1: nporpammunpyeTcs)
14 00004000h 1Pc TYPE KOchmr-ype?u_m |.<a|-.|ana n3MepeHns faBneHns XonoaHon BoAbl cucTe-
— Mmbl Ne1: (0: =P6; 1: nporpammupyeTcs)
13 00002000h >Tc TYPE KOchmrypauv.m K.al_-lajjla .VI3MepeHI/IF| TemnepaTypbl XONOAHOW BOAbI
— cuctembl Ne2: (0: =t6; 1: nporpammunpyeTcs)
12 00001000h oPc TYPE KOchmr-ype?u_m |.<a|-.|ana n3MepeHns gaBneHns XonoaHon BoAbl cucTe-
— Mbl Ne2: (0: =P6; 1: nporpammumpyetcs)
KoHdurypaums kaHana namepeHus TemnepaTtypbl XONo4HON BOAbI
11 00000800h 3Tc_TYPE | cuctembl Ne3: (0: =t6; 1: nporpammupyetcs) (nonoxexue ‘0’ He peko-
MeHgyeTcs)
KoHdurypaums kaHana nsmepeHus gaBrneHns XonoaHoOW Bodbl CUCTe-
10 00000400h 3Pc_TYPE | mbl Ne3: (0: =P6; 1: nporpammupyeTtcs) (nonoxexue ‘0’ He pekomeH-
ayetcs)
9 00000200h Peseps
8 00000100h Peseps
7 00000080h Peseps
6 00000040h Peseps
5 00000020h Peseps
4 00000010h Peseps
3 00000008h Peseps
2 00000004h Peseps
1 00000002h Peseps
0 00000001h Peseps

MpumeyvaHusg

1 B Bepcum n.o. 3.01 nepegada naketoB Ans LON ceTtun otcytcTeyerT.

2 Bec buta npeactaBneH B LeCTHaaUaTEPUYHOW CUCTEME MCHMCREHUS. [nsa BblYMCNEHUs pesynbTara,
HeobXx0AMMO CrOXUTb Beca HeHyneBbiX 6uTtoB. buTkl pesepsa nyywe gepxaTb B 1.
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TMNMPUJNTIOXXEHUE T
(cnpaso4Hoe)

FrABAPUTHbIE, YCTAHOBOYHbLIE N MPUCOEAUHUTEJIbHbIE PASMEPDI
NNAT®OPMbI NOAKNIOYEHUA MPEOBPA3OBATENNSA NMMNC-111-12

99

122

29,5
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TMPUIIOXXEHUE Y
(cnpaso4Hoe)

PABOTA CUCTEMbl CAMOAUATHOCTUKU MNMMNC-1Mn-n2

Pabota cuctembl camogumarHoctukn [MMC-1MN-N2 oTobpaxaetcs ¢ nomowbo uHaukaTopa Test Ha
nepegHen naHenu aNekTpoHHOro 6noka.

1. [Mpu wratHOM paboTe cYETUMKA-pacxogomepa UHANKATOP NOCTOAHHO CBETUTCS.

2. [pu Hannyumn cobbITUI, NEPEYNCTIEHHBIX HUXE, nHaMKaTop Test HaunHaeT nepuogmyeckn
BCMbIXMBATb.

3. KonuuecTtBo MOBTOPSAIOLLUXCHA BCMbILEK C NEPUOAOM OKOMO 5 CekyHA mHOuKaTtopa nerko
noacyMTbiBaeTCs BU3yarnbHO 1 obo3HavaeT onpegenéHHoe cobbiTne:

a. Hopwma — cooTBeTCTBYET NOCTOSAHHOMY CBEYEHUIO CBETOAMOAa

b. Tlyctasa Tpyba — cooTBETCTBYET OAHOKPATHOW BCMbILWKE CBETOAMOAA HA BPEMEHHOM

WHTepBane.

G<Gmin — cooTBETCTBYET OBOMHOW BCMbILIKE CBETOAMOLA Ha UHTEPBANe BPEMEHU

G>Gmax - cooTBeTCTBYET TPOWNHON BCMbILLKE CBETOANOAA HA MHTEpBane BpemMeHu

e. HeucnpasHocTb [Nl - cooTBETCTBYET YeTbipeM BCMbILLKAM CBETOANOAA HA MHTepBane
BpEMEHM

f. PeBepc - cooTBETCTBYET NATW BCNbILWKaM CBETOAMOLA Ha MHTEpBarne BpeMeHu

oo

4. TpuopuTeTbl 0TOBPaXeHUs COBbITUIA:

1. Ecnn «HeuncnpasHocTb MNIM» 1 niobble agpyrue cobbitnus — otTobpaxaetcs «HeucnpaBHOCTb
My

2. Ecnu «[llyctaga Tpyba» n nobble gpyrne cobbiTns kpome n. 1— otobpaxaeTtca «[lyctasa Tpy-
Ga»

3. Ecnu «PeBepcy» 1 ntobble agpyrue cobbitns kpome n.1 1 n.2 — otobpaxaetcsa «Pesepc»

Mpadhmnyeckn anroputm oTobpakeHNsi COBLITUI MOKa3aH Ha PUCYHKe:

Mpumep BpeMeHHOM gnarpaMmmbl BCNbIWEK MHAUKaTopa npu cobbitnun G<Gmin

Tc =5 ¢ — nepuopg cnegosaHns nHgopma-
tBCII At umn

Tecn=250 Mc — 4NUTENbHOCTb BCMbILLKU
At =250 McC - uHTepBan mexay BCrblLLKamu

Tc






