Apxanreabck (8182)63-90-72
Acrana (7172)727-132
Actpaxanp (8512)99-46-04
Bapnaya (3852)73-04-60
Bearopon (4722)40-23-64
Bpsinck  (4832)59-03-52
Baagusocrok (423)249-28-31
Boarorpax (844)278-03-48
Bosorna (8172)26-41-59
Boponex (473)204-51-73
Exarepunoypr (343)384-55-89
HNBanoBo (4932)77-34-06

MikeBck  (3412)26-03-58
Hpkyrek  (395)279-98-46

Kazanp (843)206-01-48
Kanuuuurpan (4012)72-03-81

Kamyra (4842)92-23-67
Kemeposo (3842)65-04-62
Kupos (8332)68-02-04
Kpacnogap (861)203-40-90
Kpacnosipck (391)204-63-61
Kypek (4712)77-13-04
Jlunenk (4742)52-20-81
Kuprunzuns (996)312-96-26-47

Marnuroropek (3519)55-03-13
MockBa (495)268-04-70
Mypmanck (8152)59-64-93
Ha6epe:xubie Yennnl (8552)20-53-41
Huxnuii Hosropon (831)429-08-12
HoBoky3nenk (3843)20-46-81
HoBocubupck (383)227-86-73
Omck  (3812)21-46-40

Open (4862)44-53-42

Opendypr (3532)37-68-04

Ien3a (8412)22-31-16
Kasaxcran (772)734-952-31

Ilepmb (342)205-81-47
PocroB-na-lony (863)308-18-15
Pazanp  (4912)46-61-64
Camapa (846)206-03-16
Cankr-Ilerep6ypr (812)309-46-40
CaparoB (845)249-38-78
CeBacronosnb (8692)22-31-93
Cumdepononb (3652)67-13-56
Cmosenck (4812)29-41-54
Coun (862)225-72-31
Crasponoan (8652)20-65-13
Tamxukucran (992)427-82-92-69

https://akip.nt-rt.ru/ || apf@nt-rt.ru

LLINM-2

PET'YJIATOP OTBOPA C IEKPEMEHTOM
(YHUBepcaJIbHbIM MHOTO(PYHKIMOHAJIBbHBIA TAMeEpP ¢ TEPMOKOHTPOJIEM)

NHCTPYKUWNA MO SKCTNYATALNN

Cypryr (3462)77-98-35
Teepb (4822)63-31-35
Tomcek (3822)98-41-53
Tyna (4872)74-02-29
Tomenb (3452)66-21-18
YabsinoBek (8422)24-23-59
Yda (347)229-48-12
XabapoBek (4212)92-98-04
Yeasouuck (351)202-03-61
Yepenosen (8202)49-02-64
SIpocaaBap (4852)69-52-93


https://akip.nt-rt.ru/
mailto:apf@nt-rt.ru

LLHINM-2
PEI'YJIATOP OTBOPA C IEKPEMEHTOM
(yHMBepcaIbHbII MHOTO(PYHKIIHOHAJIBHBIA TaliMep ¢ TEPMOKOHTPOJIEM)

[pubop IINM-2 npenHa3zHadeH AMg yHOpaBiIeHHs KiamaHoM oTOopa B CHCTEMax aBTOMATHKH pekTudukanuu. [Ipubop

MHOTO()YHKIIMOHAJIEH K MOXKET OBITh IPHIMEHEH JUTS aBTOMATH3ALNH APYTUX TEXHUUECKHUX ITPOIIECCOB.

Dyuxyuonanvmle 603modxncnocmu npuvopa LLIUM-2:

» (OcHoBHas, 0a30Bas QyHKIUSA Ipudopa - 310 nuKIndecknit Taiimep (LLIMM), To ecTh hopMupoBaHHEe KOPOTKUX BPEMEHHBIX ITHKIIOB
PABOTA-IIPOCTOM nns ynpapieHHs BHENIHUM KiamaHoM ot6opa (6o apyrum ycrpoiictBom). Ilpu 3Tom obuiee Bpems
(I1EPHO/]) xaxoro Takoro mukiia MoxeT ObITh oT 0,1 cekyH bl 10 999 MunyT. [lj1st onTHMHU3aIMK TEXTIpoLiecca 0T00pa BO3MOXKHO
3aneiictBoBanne ¢ynkunu JEKPEMEHTA - TO ecTh ¢ KaXIbIM CIEAYIONIMM BKJIIOYEHHEM IMKINYECKOTO TaiiMepa (3amycKoM
mporecca 0Toopa) BpeMsi padonsi yMEHBIIACTCS, @ BpEMS HPOCHIOs yBEININBACTCSI.

» Jlomumo storo, mpubop IIIMM-2 MOXET camMOCTOATENEHO (POPMUPOBATD «CMApM-CHONbLL), TO €CTh YIPABIATH MOMEHTOM
BKITIOYEHUSI 0TOOPA ¢ IOMOIIBIO BCTPOSHHOTO TepMoperyisitopa. [Ipn aTom, paszperienue Ha «cmapni 0TO0pa MOXKET ITOAABATHCS KaK
OT OJTHOTO TEPMOJIATUHKA, TAK U «10 Oeibmex», TO €CTh I10 Pa3HUILIE TEeMIIEpaTyp MEXIY IBYMs JaTYHMKaMHU.

» Kpome TOro, B mpubOpe MOKHO HUCHOIb30BaTh JOMOJHUTEIbHBIN HE3aBUCUMBIA TEPMOPETYISTOP - HAIPUMED, Ul yIpaBJICHU
HarpeBaresnbHbIM TOHom, nimm perynaropom momuoctd TDOHa; 11 BKIIOUEHHUS OXJITaXACHUS; JUISl LITAaTHON MM aBapUHHON
OCTaHOBKH TEXIIpoIiecca, U T. .

» [Ipu crierudryaecKoM MOJKIIOYSHAHN TPHOO0pa, €ro MOYKHO HCIIONB30BaTh B KauecTne rpocTtoro IIIMM-perynsropa momuoctr TOHa.

» [llupokas yHHWBEpCaAIbHOCTH NMPHUMEHEHHs NpuOopa Onarogapsi KaTuOpOBKE MaTYMKOB, HACTPOWKAM THCTEpE3nca, W3MEHEHHIO
JOTUKH paboThl HarpeB\oXJaXkJIeHUE, M3MEHEHHIO equHUIBl BpemeHu oT 0,1 cexyHnabl no | MHUHYTBI, CHHXpPOHH3AaIUH
(ty6imMpoBaHuUIo ) paboThI peeitHOTO M CUMUCTOPHOT'O BBIXOAA.

IIpubop mosrcem pabomams 6 HECKOILKUX PENHCUMAX:

Pexxum P1 - «crapr-cTonbi»y (hopMUpyOTCs U3BHE, IyTeM mojaun Hanpsbkenus: Ha LIMM-2 u npekpalieHus mofadn HarpsKeHUst
(HanpuMep, TEPMOPETYIATOPOM, KOHTPOJIIIEPOM JABIICHUSI, NN BPYyUYHYIO BBIKII04YaTeaeM), a npuodop [HIMM-2 perynupyeT TOIbKO JIHIIb
ckopocTh oTOopa. B pexwme P1 gatanku TemiiepaTypbl K IprOOPY HE TIOAKITIOYAIOTCS.

Pexxum P2 - x mpubopy moakmrodaetcs tepmomatdnk, u [IMM-2 camocToATenbHO (OPMHPYET «CTapT-CTONBD) C MOMOIIBIO
BCTPOEHHOT'O TEPMOPETYIIATOPA.

Pexxum P3 - k mpubopy NonkiIo4atoTes ABa TEPMOAATUHKA, TIEPBbIH UCTIONB3YETCs Uil (JOPMHUPOBAHHUS «CTAPT-CTOIIOBY, @ BTOPOH -
Juts pa0OThI BTOPOT'O BCTPOEHHOI'O HE3aBUCHMOT0 TEPMOPETYIATOPA.

Pesxum P3 ¢ PE>0 - k npubopy MOJKIHOYAKOTCS [BA TEPMOAATUHKA, «CTAPT-CTOMbD (OPMUPYIOTCS 110 aOCOMIOTHON PasHOCTH
TEeMIIepaTyphl ABYyX TaTIUKOB (0TOOP «n0o denvmey).

[Mpu6op LINM-2 umeet aBa BEIXOAA - CHMUCTOPHBIN, KOTOPBIA UCIIONB3YETCs MPEXkK/IC BCETO LIS YIPABICHHS KIIAIIaHOM 0TOOpa, U
peTeiHBIi, KOTOPBIH HCTIONB3YEeTCs IS TOTIOTHUTEILHOTO HE3aBUCUMOT'0 TEPMOPETYJISITOPa, WU JKE IS TIOJIKITIOUEHHS KilaraHa oToopa
C HaIpshKeHHUEeM MUTaHusL, OTINYHbIM 0T 220 VAC.

TEXHUYECKWME XAPAKTEPUCTUKN

1. ITepuog UM ......cccvevveeiieiieee ot 00,0 10 99,9 cexynasl, nim ot 000 10 999 cexynn, uiau ot 000 10 999 MuHyT.
2. ITpOTICHT OTKPBITHS KITATTAHA OT TIEPHIOIIA «..vonvenrenteenreseentenseenseeseensesseenseaseessessaesseensesseessenseensenseensesseenes ot 00,0 mo 100%.
3. IIponieHT aekpeMenTa (YMEHBIICHNS BPEMEHH OTKPBITUS KIIAITAHA) ....e.veverenrerrenenrenseneenrenneneeneeneenenne ot 00,0 mo 100%.
4. lnana3oH TEMIEPATYP TEPMOPETYIATOPOB F1 M £2 w.eeeeueiiiiiiiiiiiieieeeite ettt ot 00,0 o 110 °C.
5. Tucrepesuc AT TEPMOPETYIITOPOB F1 M 12 ....ooueiiieiieiieieniieie sttt ettt st ot 00,0 o 110 °C.
6. Bo3aMoxkHOE 3HaUeHUE A (UIT 0TOOPA MO PASHOCTH TEMITCPATYP) -vvevvrervervrerverseesesseensesssesesssensenseenes ot 00,1 o 99,9 °C.
7. IlepekiroueHre pexKUMOB HArPEB-OXJIKACHHE JIIISL TEPMOPETYISTOPOB £ M 12 ...cueenieiieiieiieiieiieieeie et €CTb.
8. TTHTAHME TIPHOODA 1..vveeevieireeieeeiteeteeeteesteesiee ettt esteessteesteesssasnseeseseenseessseensaessaesnsaesssesnseessseenseenssesnseenseenns 220 Bonst (AC).
9. Harpyska HIMMa u tepmoperyssitopa ¢/ CHUMHCTOPHBIH BbIXoA - 10 200 BarT, peneitnsiii Berxox - 1o 2000 Barr.
10. Harpy3Ka TEPMOPETYIIATOPA £2 .....eeeeeueeiueenieateenteeteeteeueeteeueenteeneesseeneesseenseaseensesseanseaseenseensenseeneeeneeneeseeeneas 1o 2000 Barr.

NHCTPYKLUWNA MO SKCINYATAUUN

Wudopmarust moap3oBaresisi BBOIUTCS B MUKPOKOHTPOJIJIEP ¢ OMOIIBIO KJIABHATYPBI, PACTIONOKEHHON Ha MepetHel TaHesu npuoopa.
Wudopmariust monb30BaTessi XpaHUTCS B SHEPTOHE3aBUCUMOI MaMATH (COXPaHETCsI PH BBIKIIIOUCHNH TUTAHS).

Ha nanenu npu6opa HaXOANUTCSL:

a) 1Ba HUQPOBBIX HHANKATOPa, Ha KOTOPBIX 0TOOpaKatoTCsl 3a1aBaeMble U TeKylre 3HaueHus napamerpos [1111Ma u repmoperyssitopos,
aTaKoke cryxeOHas nHopmMarus. YCI0BHO: BepXHHi nHIUKaTOp - P (pabota), HivkHuit uHanKarop - 1] (mpoctoit).

0) kHonku yripasienus P-, P+, [1-, [1+.

Jlnist HacTpOMKK TpMOOpa B TIEPBYIO 0UEPEb CIIELYET BLIOPATh HyKHBIH peskumM pabotsi - P1, P2, P3, B napamerpe & F cepsrchoro Menro.

JJist BX0/1a B cCepBHCHOE MEHI0 HY)KHO Ha)XaTh KHOIIKY P+ u, ylepKuBas ee, ojaTh MUTarolee HanpspkeHue Ha npuoop. [locne atoit
ollepalyii Ha BEPXHEM HHAMKATOPE NPH HAXXAaTHH KHOIKH P- OyZeT NOCTYIIHO CEepBHCHOE MEHIO, B KOTOPOM HAXOAATCS CIEAyIOIIne
napamerpe;; SP P, At 1,0ES,HO 1L HOZ,EBP,C8L, 0 dE (6ynyTonucansl qanee). CepBUCHOE MEHIO COXPAHSETCS IO CHATHS TUTAHUS
¢ mpubopa, a co CIIeTY LM BKIIOUCHUEM ITOSIBIISTHCS HE OyJIeT.

ITopsinok BbIGOPa M HACTPOIKN NapaMeTPoOB

C nomolibro KHONOK P-u [1- BEIOUparoTcst HE0OX0ANMBIE TapaMeTPhl COOTBETCTBEHHO HA BEPXHEM HJIM HIJKHEM HHIHUKATOPE, & KHOMTKAMH
P+ u 1+ npoucxXoquT IMOATBEP)KACHNWE W BXOJ B 3HAYCHHE IapameTpa. 3aTeM ¢ ITOMOIIBIO - WM + Ha COOTBETCTBYIOLIEM HHIHMKATOPE
MIPONCXOIUT U3MEHEHNE 3HaYeHus mapamerpa. [Tocie 3aianns He0OX0JMMOT0 3HAUCHNUS Yepe3 3 CeKYH/Ibl CHCTEMA IIEPEXOIUT B OCHOBHOM
pexuM (0TpaboTKa 3aJaHHBIX 3HAYESHUIT) C COXpaHEHHUEM B SHEPTOHE3aBUCUMOI ITaMSATH BHECEHHBIX H3MEHEHHH. YCKOPHUTD ITPOIIECC MOKHO
Ha’KaB JTI00YI0 M3 KHOIIOK Ha HIDKHEM MHAMKATOPE - €CIIM ONepanus MporCXoAniIa Ha BepXHEM, HIIH HaXKaB JIIOOYIO U3 KHOMIOK Ha BEpXHEM
UHJIMKaTOPE - €CJIU OIlepallys IPOM3BOAMIACH Ha HIDKHEM. B 110060M citydae rmociie nocieHero Haxxarus 11000 U3 KHOIIOK CUcTeMa yepes 3
CEeKYH/Ibl BO3BpAILIAETCsl B OCHOBHO# peskuM. I1pH 3ajaHny yKcen 0JJHOKPATHOE Ha)KaThe KHOIKU IPUBOIUT K N3MEHEHHIO YHCIIA HA OIHY
enunuLy. [Ipn HaXaTHN 1 yIep>KNBaHNH KHOTIKHU ITPOIIECC M3MEHEHUSI THCIIA yCKOPSIETCSI.

Jlnst BEIGOpa pesxrMa paboThl B CEPBMCHOM MEHIO BEIOMpAeTCs apameTp 5 F F, a B nem moxreepxaaercs P1, P2 um P3.



PEXXWM P1 (npocton LLAM)

B pexume Pl «crapr-cTonsl» dopmupytores uzsHe, IIIMM-2 noakiiodaercs mocjie TEpMOPErynsiTopa (WX APYroro aBTOMAaTHYECKOrO MIIH
pyuHoro BeikItouaress) (Puc. 1), u oTBeuaeT TONBKO 3a PEryIUpOBKY CKOPOCTH 0TOOpa (TO €CTh 3a BpeMsl OTKPBITHU KJIarlaHa 0To0pa).

Hpunuun padorst LIKMM: Ilepuon, CkBa:KHOCTH, YMeHbIIEHHE (JIEKPEMEHT).

Ha Bepxnem unaukarope npubopa 3anaetcs nepro LM c nomomisio mapamerpa {1 1 kHomok P- u P+. [lepros MOXeT 3a1aBaThCs B IECATHIX
JIONSIX CEKYHIBI, B CEKYH/IaX MM MHHYTaX. BHIGpaTh HEOOXOMMMYIO eIMHHITY BPEMEHH MOXKHO B CEPBHCHOM MeHIO B lapametpe £ 5. Boiinsg B aToT
TapaMeTp MOXKHO BBIOPATh o 5 - necsthie momm ceKyHsl, 5 - cexynmusr, & 0L - MunyToL.

Ha HIKHEM MHIUKATOPE ¢ TIOMOIIBIO MapaMeTpa £ (CKBaKHOCTB) MOKHO BBICTABHTBL HEOOXOMMMOE BpeMs paboThI KilalaHa B mpouenTax (%) ot
3a/IaHHOTO TIeproza. [1pn ycmosum, 4To 3a1aHb1 06a mapaMeTpa /1 u L , cucTeMa HaYMHAET OTPabaTHIBATE COOTBETCTBYIONINE OTPE3KH BpeMeHH. [1pn
3ToM (B pesxume P1) Ha BepXHeM HHIMKATOpPE OTOOpakaeTcsl TEKylllee BpeMs BKJIFOYCHHOTO COCTOSIHUSI (OTKPBITOTO KilaraHa) B BBIOPAHHBIX B
napamerpe £HF enuHMnax, a Ha HWKHEM - COOTBETCTBEHHO BBIKIIOYEHHOTO COCTOsHMA. CyMMa BPEMEHH PaGOThl M BPEMEHH TIPOCTOS paBHA
3aganHoMy nepuoxy. Eciu £ pasno 00,0 , To k1anan nocTosiHHO 3akphiT. Ecoiu £ paBHo 100% , - KjarmaH IOCTOSHHO OTKPBIT.

Hanpuwmep, nepuon 3agan 20,0 cexyHa, ckBaxxHOCTb 50% : mpu 5ToM Ha KianaH 10 cekynn OyzieT nogaBarbest HanpsbkeHue v 10 cexyH1 HeT.

IMepuon 20,0 cexyHa, CKkBaxKHOCTb 85%, : Ki1anaH OyaeT o HaupspKeHUeM 17 CeKyH1, HOCIIe Yero 3 CeKYH/Ibl IPOCTOSL.

[epuon 20,0 cexyHn, ckBaxHOCTb 8,5%, : Ki1anaH B paboyeM coctosiHuH 1,7 cexyHapl 1 18,3 cekyH bl TpocTosl.

Ha HipKHEM HHAMKATOpE C IOMOLIBIO IapaMerpa 5 (yMeHbIleHHe, JeKPEeMeHT) PH HeoOX0IMMOCTH MOKHO BHECTH YHCIIO B nporeHTax (%), Ha
KOTOpOE OY/IET YMEHBIIATLCS pAHee 3a1aHHast B TAPAMETPE { CKBAXKHOCTH (BpeMst pabOTHI KIIaNaHa) TIPH KakIOM BBIKITIOUEHHH, a 3aTeM BKIIIOUCHAN
pubopa (To €CTh MPHU KaKIOM CHITHH, 8 3aTEM [10/1a4€ MU TAOIIECTO HAPSKESHUS; TO €CTh IIPU KAKIOM “cTapT-cTorne”).

Hanpuwmep, nepuon /7 - 02,0 cekyHmbl, CKBakHOCTh £ - 50%, mekpement Y - 10% (3aBomckue HacTpoiiku mpuGopa mo ymommdanuro). Ilocie
BHECEHU B IPUOOP ITHUX YKCceN KianaH OyaeT OTKpPHIT | cekyHay, 1 1 cekyHay 3akpbIT. [Ipy mepBoM BBIKIIOUEHHH, @ 3aTeM BKIIFOUeHHH - 0,8 CeKyHbI
OTKPBIT U 1,2 cekyHabl 3akpbIT. Ha nsatoM “crapr-crone” - 0,2 ceKyHIbI OTKPHIT U 1,8 ceKkyH bl 3akpbIT. Ha mectoM 1 nocienyromux “crapr-cronax”
KJanaH OyJieT 3aKpbIT HocTossHHO. [Tpu 5TOM Ha BepxHeM unukarope 6ynyt 00,0 , a Ha HipkHeM 02,0 (nepuon). (Puc. 6)

IMepe3anycTuTh CHCTEMY C YoKe 3a/[aHHBIMU 3HAYCHUSIMHU B TapamMeTpe 5 MOXHO Ha)kaB B 1000 MOMEHT BpeMeHu KHomKy [1+. TIpu aToM nponecc
HadHeTcsl 3aHOBO. [locie n3MeHeHus 3Ha4YeHU B mapamerpe Y Toxke HeoOXoamMo Haxkarh KHOMKY [1+. Ecnu GyHKUus JeKpeMeHTa He Hy)XHa, B
mapametp Y crnenyer 3amucars 00,0.

PesxrM pabOTHI CHCTEMBI ¢ IeKPEeMEHTOM HHAUIMPYETCs TOYKOI B MITa [IIeM pa3psijie HIKHETo HHAnKaTopa. Touka OyaeT IpucyTCTBOBATh, €CITH B
mapameTpe Y 3amucano mo6oe otmaroe ot Houtst (00,0) uwnciio.

PEXNM P2 (LUMM, 3anyckaemblin BCTPOEHHBIM TEPMOPETYNSITOPOM)

B pexume P2 nputdop HIMM-2 camocTosITenbHO (POPMHUPYET KCTAPT-CTOIBD) C IIOMOIIBI BCTPOSHHOTO TEPMOPETYIISATOPA.

ITpu ucnonp3oBanuu pesxuma P2, k mpuOopy HEOOX0MMO COITacHO npuiiaraeMbix cxeM (Puc. 2) moaxmounth aatuuk temneparypsl DS18B20. B
CEpPBHCHOM MEHIO B apameTpe BP P BbIOpath P2 1 TOATBEPANUTD.

Ecnu Ha BepxHEM HMHIUKATOpE BMECTO TEMIIEpaTypbl AaTUMKa MOSABATCA TPU YEPTOUKH ( - -~ = ), 3HAUUT NpUOOp HE paclo3Hal JaTdukK,
HEeOoOXOIMMO IIPOBECTHU MPOLIEAYPY €ro Orno3HaHus. [lJIs 3TOro CHATh NUTaHUE C IpUOOpa, HAXKATh U YACP)KUBATh KHONKY //+, U IOJaTh HAIIPsKEHUE
NUTaHus Ha Npuoop. JlaTynk orno3HaeTcs, 1 Ha BEpXHEM HHAUKATOPE MOSIBUTCS €T0 TeMIIeparypa.

B pexxume P2 BepXHUI MHAMKATOP OTBEUYAET 3 HACTPOWKH U HHAUIIUPYET paboTy TepMOpErysTopa, a Hrxuui - [T Ma.

Ha Bepxuem naaukaTope npu HaxkKaTHuH P- TOCTyTHBI HapaMeTpel MeHo £/ u ['].

IMoaTBepnuB ¢/ , MOXKHO 33J1aTh TEMIIEPATYPY, TPU KOTOPOH OyIeT MPOUCXOAMTH 3anpeT i pasperieHue padorsl IIIM. TTonTeepaus 71 , MOXHO
3a7aTh YUCIIO rUcTepesrca (Pa3HOCTh TEMIIEPATyp BKIIOUCHHUS U BBIKIIIOUeHUs ). Yucno ructepesrca BBIYNTaeTCs U3 YHUCIIa, 3aHCAHHOTO B IIapaMeTpe
t1. Hanipumep, B ¢/ yucio 50,0, a B 1"/ uncno 10,0. [Tpr 5TOM TepMOpPEryasTop BKIKOYUTCS €CIIM TemMIeparypa aatruuka oyaer muxe 40,0 rpagycos, a
BbIKITIOUKTCS eciu Boie 50,0 rpagycos.

Korma pab6ora IIIM pa3pemieHa TepMOPETyJIITOPOM, TO Ha BEPXHEM SKpPaHEe MUTAET TOUKa, OTACIITIONIAs eIy YacTh YHCIIA TEMIIEPATyphl OT
JIECSITBIX, €CIIM 3alpelleHa - HE MUTAET.

B cepBucnoM menro ectb mapametpsl 1111 u HOI , xacaromiecst TepMoperyisitopa z/.

B napamerpe 1t/ MoxHO IpH HEOOXOAMMOCTH BHECTH [IOMPABKY B OKa3aHUS TEPMOMETPa £/, 0OTKaInOPOBATh €r0 110 TATIOHHOMY.

B napamerpe HO! npu HEOOXOIUMOCTH MOXKHO IOMEHSTh JIOTUKY PabOThl TepMoperyisTopa ¢/ ¢ Harpesa (hot, BKII0OUEHHE UCTIOIHUTEIBHOTO
yCTpOiicTBa KoIla TeMIIEpaTypa HUDXKE yCTaHOBIEHHOI B 7/) Ha oxnaxieHue (Col, BKII0OYEHHE HCIIOIHUTEILHOIO YCTPOICTBA KOIla TEMIIEPATypa BbIIIE
YCTaHOBJICHHOU B 7/ ) 1 HAOOOPOT.

Hwxnee mento (17-) coneprxut mapamerpsl IIMa - 77, C, ¥V, paboTta KoTopbIX HOAPOOHO onrcaHa Bhiiie (B Pexume 1).

IIpu pabote B pexume P2, eciu tepmoperynstop paspemaer padory IIIMM, To Ha HWKHEM SKpaHe UQPPHI, U3MEHSIOIIUECS B JTUHAMUKE,
OTpakaroT BpeMs pabOThI KilalaHa, a cTaTudeckas mudpa - Bpems npocros. Ecim padora IIMM 3amnpenieHa, Ha MHAMKATOPE MOSBISIFOTCS HOJTHKH
(00,0).

PEXXWM P3 (aBTomaTtunyeckun LUMM + HezaBUCUMbIN TepMoperynaTop)

B pexume P3 npubop camocTosTenbHO (OPMHUPYET BCTPOSHHBIM TEPMOPErynaTopoM ¢/ «crapr-ctombl» i IIMMa, a Taxke ynpasiseT
JIOHOJIHUTEIIbHOM Harpy3Koi ¢ IOMOIIBIO HE3aBUCUMOT'0 PeJICHIHOr0 TepMOperyIsiTopa £2.

ITpu ucnons3oBanuu pexuma P3, k npubopy HEOOXOAUMO CONNIACHO IIPUIIAraeéMbIX CXEM IOIKIIOUUTD 2 faTyrka Temneparypst DS18B20 (Puc.3).
B cepBucHOM MeH1o B mapamerpe 57 F Bribpats F 3 unoareepauTs.

Ecnu Ha nHAMKAaTOpax BMECTO TEMIIEPATYpPbl JaTYMKOB MOSABATCS TPU YEPTOUKH ( = = = ), TO HEOOXOJMMO CHATH NUTAaHUE C NMPHOOpa, HAXKATh U
yACpPKUBATh KHOIKY [T+, M TOJaTh HANpsDKEHHE MUTaHUS Ha MpHOOp. J[aTYMKH OMO3HAIOTCS, M HAa HIDKHEM HHAMKATOPE TOSBUTCS TEMIIEpaTypa
JlaTduKa ¢/, Ha BEpXHEM UHMKATOpE - TEMIIepaTypa JaTuuka £2.

Ec/iM NaT4MKd CMOHTHPOBAHBI B CHCTEME U HE COOTBETCTBYIOT MECTaM HA3HAUYCHHs, TO B CEPBHCHOM MEHIO €CTh mapameTp L df , mpu
MIOATBEP>KAECHUH KOTOPOTO (TI0CIIe 33/1€PKKHU 3 CeK) IPOU30MIeT TornyecKas 3aMeHa IaTYNKOB MECTaMH.

Ha BepXHEM HHAMKATOPE OTOOpaKaeTCs TeMIIepaTypa TepMoperynsTopa t2 u Merto £ C , I £ (3a1aHue TeMnepaTyphl M THCTEpe31ca), a Takke £ & .
TepmoperysisiTop £2 yrpasisieT He3aBUCHMbIM pelie (B oTndue ot ¢/, kotopbiit yrpasisieT [IIM), a noruka paboTsl ueHTHYHA 7/ . B cepBHCHOM MEHIO
ecThb mapametphl {1& & u H S s TepmoperynsTopa 2, COOTBETCTBEHHO KOPPEKLMSA MOKa3aHUH TEPMOMETPA M M3MEHEHHE JIOTHKH PaOOThI C HATPeBa
Ha OXJIaXKIeHHE IIPU HeoOXoauMocTH. J{jis paboThl TepMOperyIaTopa ¢2, 3HaueHue napamerpa P £ nomxHo 66its 00,0.

B pexume P3, Ha HIDKHEM HHIHKATOpPE OTOOpaXkaeTcsl TeMIlepatypa TepMoperyisaropa ¢/ win padora ILINUM (mepeximodaercs: KHONKoW P+), a
Taxoke apameTpsl Mento /1, £, Y, £ 1, |. Pabora 5Tux mapamerpoB yxe onucana B pexxumax P1 u P2. B pexume P3 Boixon TepMoperyiistopa ¢ u
1M cuMHCTOPHBIN.

PEXWNM P3 c Pt (3anyck LUIMa no genste Temnepartyp)

B pesxume P3 ¢ mapamerpom ££>0 npu6op GpopMHupyeT «cTapT-cTonb 11 IIIMM 10 pasHOCTH TeMIepaTyp AByX AaTdukoB. Paspemenue Ha
3anyck LIIMM maercs Tor/a, Koria rTeMieparypa B OJJHOH TOUKE PUOINKACTCS K TEMIIEPATYPE B IPYroi TOUKE Ha 33 JaHHOC 3HAUCHHE.

Ecnu B napamerpe P £ (pasHocTh Temneparyp) 3anucansl Honuku 00,0 , To cucTeMa paboTaeT Kak 1Ba pasHbIX TepmoperyinsTopa (P3); eciu xe B
Pt samicano umcio, oTIMYHOE OT Hojs, To 1IIMM 3amyckaeTcsl Korja pasHUIA Temmeparyp (10 MOAY/II0) OT AByX TepMmoaaTdukos (At=|tl1-12|)
CTaHOBUTCS MEHBIIIE UK paBHa 3ToMy unciy (At < PE) . Hanpumep, ipu A £ = 01,5 paboTa knanana OyneT paspelleHa, ecii pasHoCTh TEMIEPaTyp
Oyzner ot 0° 1o 1,5°, a eciu pa3HOCTH TEMIepaTyp npeBbIcUT 1,5°, To paboTa Ki1anaHa 3anpeuieHa. [Ipu atom camu 1o cebe nokazanus ¢/ v 2 3HaUCHHS
HE UMEIOT.



OBLWWWME MOJTIOXEHNA
Hoakarouenue knananos Ha 12V, 24V u np.

CHMUCTOPHBIH BBIXOJ] IPEJITIONATAET MCTIOJIB30BAHNE B CUCTEME KJlaniaHa ¢ 00MoTkoit Ha 220 BoibT. B peskumax P1, P2 u P3 ¢ P £ >0 MoxkHO
MIPUMEHSTH KJIAIaHbl C JIIOOBIM HANPSHKEHHEM 0OMOTKHU, MMEsl MCTOYHUK HANPSHKEHUsI, COOTBETCTBYIOIINI HANPSHKEHHUIO MUTAHUSI OOMOTKH
kiamasa. [Ipu aToMm KianaH nogkiIroyaeTces K peseifHoMy Beixoxy mpudopa (Puc. 4). IloaxmodnTs peneifHbIil BBIXO MOKHO B CEPBHCHOM MEHIO
B napamerpe £ 5L ( /- cumucTopuslii Beixon IIIAM, £ - pele noaxIodeHo 1 1y6nupyeT paboTy CUMUCTOPHOTO Bbixoa). B pexume P3 mpu
Pt = 00,0 mogksmouenue peseiinoro Beixoga k IIMM HeBO3MOXHO, TaK Kak OH 3a/1eHCTBOBaH MO/l HE3ABUCUMBIH TEPMOPETYJIATOp. B 3ToMm
pexume 3Hauenue { §L urnopupyercs.

Pacno3HaHue 1aTYHKOB (MPH EPBOM NOAK/JII0YEHIH, 00pbIBe UJIU II0TEpe)

Kaxnprii gatank DS 18B20 nmeeT yHUKaIbHBIA IUPPOBOI KO, IT0 KOTOPOMY CHCTEMa PacIio3HAET 3HAYCHNE TEMIIepaTypbl UMEHHO OT HETO.

ITpn mepBOM MOAKIIIOYEHUH, @ TAKXKE €CIHM IPH SKCIUTyaTallMM 10 KaKUM-JINOO MpUYMHAM OyAeT MOTEepsiH Jarduk (mwim oba), Ha
COOTBETCTBYIOIEM HHINKATOPE MOSBATCS TPU 4epTOukH (- = - ), u padora LM un Tepmoperyisitopa £2 3abiaokupyercs. HeoOxomumo 3aHOBO
pacro3HaTh UHIUBHAyalbHbIC I(POBBIE KOJbI JATYMKOB (MPEABAPUTEILHO ITOJKIIOUYUB HOBBIE, €CJIM IAaTYMKU BBILLIA U3 cTposi) st aToro
HEO0OXOMMO MOACOSIMHUTD K BBIKIIOYCHHOMY TIPHOOPY JaTYMK (IaTYMKH), HaXKaTh KHOMKY [1+ , ¥ 3aTeM MojaTh MUTAIOLIEe HAMPSHKCHUE Ha
npu6op. [Tociie 0ro3HABaHUS aTYMKOB, €CJIM HEOOXOAMMO, BOCTIONB30BaThCs APAMETPOM £ dlf .

Kanu0poBka 1aTunkoB

[Ipu ocymecTBIEHNH 0TOOPA «II0 AEIBTE TEMIIEPATyp» CIECAYET 0C000e BHUMAHHE YACIUTh YTOOBI TATIYMKH OBLITH YETKO OTKAINOPOBAHBI
ApyT oz apyra. Jjist 5Toro HeoOXOAMMO BOCMIONB30BaThes mapameTpamu (1& fuflE C.

KpaTkoBpemMeHHOe BKJIIOUeHHE HATPY3KHI

[Tpn BXome B MEHIO M pENAKTHPOBAHUM YCTaHOBOK paboTa peledHOro M CHMHCTOPHOTO BBIXOJOB OJIOKMpYETCsS, a TpH BO3Bpare
BO300HOBIISIETCsI € ATana «pabora». Takum oOpazom, ecii Giiarofaps pabote GpyHKIUH AEKpEeMeHTa BpeMst atarna padoTsl qocturio 0, To npu
BKJIIOYSHUH IIPHOOPa U IIPH BBIXOZIE U3 MEHIO BO3MOXKHOE KPaTKOBPEMEHHOE (Ha JOJII0 CeKYH/Ibl) BKIIFOYEHHE Harpy3KH.

AJIbTepHATHBHOE HCII0JIb30BaHME MPHOOpa

[TpnGop MOXKET NCIIOJIB30BATHCS KaK ABYyXKaHAIBHBIN HITH OTHOKAHAJIBHBIH TEPMOPETYIIATOP ¢ BO3MOXKHOCTBIO N3MEHEHHS [T0aBaeMOH Ha
TOH momnocty 3a cuer HIMM (Puc. 5). XapakTepHCTHKH MOAKIOYAEMOI0 CHMHICTOPA B 3TOM CIIydae BBIOMPAIOTCS B 3aBUCHMOCTH OT
MotHocTH BeiOpannoro TOHa.

Takoxe mprOOp MOXKHO MCIIOIb30BATh KK IMKIMYECKUH TaiiMep C IIMPOKUM AHaITa30HOM BPEMEHHBIX HHTEPBAJIOB.

Tabnuua 1. OnucaHue HacTpavBaeMblX NapaMeTpoB MeHIo npubopa.

MNapameTp Onucaxune JocTyneH B Bo3MoxHble 3HaueHue no
pexunmax 3Ha4vYeHnsd yMON4aHuto
n Iepuoo. Obuiee BpeMs 0JHOTO IUKJIA paboTa-IPOCTOM. P1 (P?1), P2 (M), ot 00,0 10 99,9 cex; |[O20
P3 (M) * ot 000 10 999 cex;
ot 000 1o 999 mun
r Creascnocms. Bpemst paboTsl (OTKpbITHs Kianada) B nporerrax | P1 (M), P2 (M]), |or 00,0 1o 100% 5400
ot Ilepuooa. P3 (M)
Y Ymenvuwenue (nexpemenr). Uncino (B %), Ha KOTOpoe P1 (M), P2 (M), ot 00,0 o 100% 100
YMEHBIIAETCs BPeMsI PabOTHI C KaXKJIbIM «CTapT-CTOIIOM). P3 (M)
ti Temnepamypa mepmopezynamopa 1. Temneparypa, upu koropoii | P2 (P1), P3 (M]) ot 00,0 1o 110 °C 300
naetcs paspemenue Ha pabory LLIVIM.
i Tucmepesuc mepmopezynamopa 1. Pasnuua teMueparyp Juis P2 (P1), P3 (MM}) or 00,0 o 110 °C ooo
BKJIIOYEeHHUS U BhIktoueHus: I Ma.
te Temnepamypa mepmopezynamopa 2. Temneparypa, KOTOPYIO P3 (P1) ot 00,0 1o 110 °C 300
KOHTPOIIMPYET HE3aBUCUMBIN TEPMOPETYJIATOP.
e Tucmepesuc mepmopezyniamopa 2. Paznuna TeMeparyp Juist P3 (P1) ot 00,0 10 110 °C ooo
BKJIFOUECHHMSI M BBIKJIIOYCHHS peJie.
Pt Paznocmv memnepamyp MexIy TaTINKaMH, 10 TOCTHKEHAN P3 (P1) or 00,0 10 99,9 °C | 000 (dynxuus
xoTopoit Bkmroaercs [IUM (ripu £ £>0). OTKJIFOYCHA)
8PF Buibop pescuma pabomer. Tlepexiodenne Mexay pexumamu Pl, | cepprucHoe MeHIO PLP2,P3 Pl
P2uP3.
ne Honpaséxa mepmomempa 1. BHeceHre KOppeKTUPOBKU CEPBUCHOE MEHIO or-9,9 10 9,9 °C oo
(xamuOpoBKa) B IIOKa3aHUs TepMoMeTpa ¢/.
nee Ilonpaska mepmomempa 2. BHeceHne KOPpEKTUPOBKU CEepPBUCHOE MEHIO o1 -9,9 10 9,9 °C oo
(xamuOpoBKa) B IIOKa3aHUS TepMOMeETpa £2.
HO ! Hazpee-oxnaxncoenue 1. Vismenenne noruku paboThl CEPBHCHOE MEHIO hot, Lol hot
TepMmoperynsaTopa 1.
HOZ Hazpes-oxnascoenue 2. VI3sMeHeHHE JIOTHKA PAOOTHI CEpPBUCHOE MEHIO hot, ol hot
TepMoperyisaTopa 2.
EGF Eounuua epemenu, B xotopoii 3anaercs Ilepuoo {1. Jlecaroie CEPBHUCHOE MEHIO d5.5.60C0 d5
nomu cexyHabl 4 5, cexynnsl 5, munyTe 507
rarc Cronuposamp 6v1x00 cumucmopa. llonkiroueHue peneiHoro CEPBHUCHOE MEHIO ! (OTKITI0YCHO), c
Beixona ursa LIV M-taiimepa, 1yOnupyromero CHMUCTOP. C (mozKIoueHo)
CdE Cmena damuuxoé memnepamypot. JIornaeckoe M3MEHEHHE CEPBHCHOE MEHIO HeT (MCTosHsIeMast
MeCTaMH JIaTUYMKOB Jyis ] U 12. KOMaH/Ia)

* B Tabnuue orMeTka P o3Hagaer, 4To mapameTp JOCTYIIEH Ha BepXHEM dKpaHe npu Haxatuu P+ ; [1] - 4To Ha HIKHEM 1o KHomke [7-.
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Puc. 1. BapuaHT nogkntoyeHus
npubopa B pexume P1. CtapT-
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Puc. 2. BapwuaHT nogknioveHus
npubopa B pexume P2. Ctapt-
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CkBaxHocTb C,=50%;
Pab6ota P,=I1"C,=2c*50%=1c;
MpocTon [p,=l1-P,=2c-1c=1c
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CkBaxHocTb C,=C,-Y=50%-10%=40%;
Pab6ota P,=I1*C,=2¢*40%=0,8c;
Mpocron lp,=l1-P,=2c-0,8c=1,2¢c
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Puc. 3. BapuaHT nogkntoyeHus npmubopa B
pexume P3. Tepmoperynatop t2 npubopa
LLINM-2 ncnonbsyertcs Ansa ynpaenexHus
pexxMmom pasroHa PM-2m.

Puc. 5. BapunaHT ncnonb3oBaHus npmbopa B
Ka4yecTBe ABYyXKaHanbHOro TepMoperynsatopa
(M ogHOKaHanbHOro) C BO3MOXXHOCTbIO MEHATb
nogasaemyto Ha TOH1 mowHocTb 3a cuet LWUVM.
XapaKTepucTuku CUMncTopa B 3TOM criyyae
BbIGMpPaoTCs B 3aBUCUMOCTU OT MOLLHOCTH
BblOpaHHoro TOHa. Bmecto TOH2 k peneiHomy
BbIX04y MOXET MOAKNoYaTbCs, K npumepy,
KnarnaH BoAbl OXJTaXOEHWs, HeperynmpyeMbii
KnanaH otTbopa, cuctema aBapunHOM Mnm
LUTATHOW OCTaHOBKM TexnpoLecca, U T.4.
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. npocTon
,2c 1,8 cek
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Oc 1c 2c 3c 4c 5c 6¢c T, cek.
CksaxHocTb C;=C,-¥=20%-10%=10%;

Pa6ota P,=I1*C,=2c*10%=0,2c;

Mpocton lp,=l1-P,=2c-0,2¢c=1,8¢c

nepvog N=2¢c

| ————

npocTown
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Oc 1c 2c 3c 4c 5c 6¢c T, cek.

CkaxHocTb C;=C,-Y=10%-10%=0;
Pabota P,=I1*C;=2c*0=0c;
Mpocton lp,=l1-P;=2c-0c=2,0c

Puc. 6. Onucanue norvku n cxema pabotsl LUMM. MNepuog M1=02,0 ¢, CksaxHocTb C=50,0 %, YMeHbLweHne Y=10,0 %.
HaunHag ¢ 6 «cTapT-cTona» 3a cyeT PyHKLUMU JeKpeMeHTa npmbop yxe He ByaeT nogaBaTh NUTaHWE Ha KnanaH.



Apxanreabck (8182)63-90-72
Acrana (7172)727-132
Acrtpaxaub (8512)99-46-04
Bapunayn (3852)73-04-60
Bearopon (4722)40-23-64
Bpsinck  (4832)59-03-52
BaanuBocrok (423)249-28-31
Boarorpang (844)278-03-48
Boaorpa (8172)26-41-59
Boponex (473)204-51-73
Exatepun6ypr (343)384-55-89
HBanoBo (4932)77-34-06

MxeBex  (3412)26-03-58
Hpxyrex  (395)279-98-46
Ka3anp (843)206-01-48
Kamununrpax (4012)72-03-81
Kamyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
Kpacnogap (861)203-40-90
Kpacnosipck  (391)204-63-61
Kypek  (4712)77-13-04
Jlunenk (4742)52-20-81
Kuprumzns (996)312-96-26-47

Marunurtoropek (3519)55-03-13
MockBa (495)268-04-70
Mypmanck (8152)59-64-93
Ha6epexubie Yeansr (8552)20-53-41
Hwuxnnii HoBropon (831)429-08-12
HoBoky3neuk (3843)20-46-81
Hosocudupek (383)227-86-73
Omck  (3812)21-46-40

Open (4862)44-53-42

Opendypr (3532)37-68-04

Ilen3a (8412)22-31-16
Kasaxcran (772)734-952-31

Ilepmb  (342)205-81-47
PocroB-na-Jlony (863)308-18-15
Psazanp (4912)46-61-64
Camapa (846)206-03-16
Cankr-Ilerepoypr (812)309-46-40
CaparoB (845)249-38-78
Cesacronoab (8692)22-31-93
Cumdeponoan (3652)67-13-56
Cmonenck (4812)29-41-54
Coun (862)225-72-31
CraBpononab (8652)20-65-13
Tampxukucran (992)427-82-92-69

https://akip.nt-rt.ru/ || apf@nt-rt.ru

Cypryr (3462)77-98-35
Teepb (4822)63-31-35
Tomek (3822)98-41-53
Tyna (4872)74-02-29
Tiomenb (3452)66-21-18
VabsiHoBek (8422)24-23-59
Yda (347)229-48-12
Xabapopck (4212)92-98-04
Yeasouuck (351)202-03-61
Yepenosen (8202)49-02-64
SlpocaaBiab  (4852)69-52-93


https://akip.nt-rt.ru/
mailto:apf@nt-rt.ru
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