AKP LLINMM-2
PON PEL'YJISITOP OTBOPA C JEKPEMEHTOM
(yHMBepcaIbHbII MHOTO(PYHKIIMOHAJIBbHBIA TaliMep ¢ TEPMOKOHTPOJIEM)

[pubop HIMM-2 mnpegHa3sHa4eH Ui yHOpaBieHHUS KIAaHOM OTOOpa B CHCTEMax AaBTOMATHKH pekTudukanuu. I[Ipubdop

MHOTO()YHKIIMOHAJICH K MOXKET OBITH IPHMEHEH TSl aBTOMATH3ALINH APYTUX TEXHUUECKUX ITPOIIECCOB.

Dyuxyuonanvhsle 603modxcnocmu npuoopa LLIUM-2:

» (OcHoBHas, 6a30Bast QyHKIMS prdopa - 310 HukIndeckuii Taitmep (ILIMM), To ecth hopMupoBaHe KOPOTKIX BPEMEHHBIX [IHKIJIOB
PABOTA-ITPOCTOH nns ynpapieHHsl BHENIHUM KIamaHoM oT6opa (u6o Apyrum ycTpoiictsom). Ilpu 3Tom obmiee Bpems
(IIEPHOJ]) xaxmoro Takoro nuukia Moxet 0bITh oT 0,1 cekyHpl 10 999 MuHyT. J{i1st oNTHMHU3ALMH TEXIIPOIiecca 0TO0pa BO3MOXKHO
3aneiictBoBanne pynxmmn JEKPEMEHTA - TO eCTh ¢ KaXAbIM CIEAYIONIMM BKIIOYCHHEM MUKIMYECKOTO TaiMepa (3amryCcKoM
nporecca 0Toopa) BpeMsi padomnsi yMEHBIIACTCS, @ BPEMS HPOCHIOs yBEITNINBACTCSI.

» [lomumo storo, mpubop HINMM-2 MOXeT camMOCTOSTENBHO (DOPMHPOBATH «CMAPM-CHIONGI», TO €CTh YIPABISATh MOMEHTOM
BKITIOYEHUS 0TOOPA ¢ TOMOIIBIO BCTPOSHHOTO TepMoperyisatopa. [Ipn aTom, paszperienue Ha «cmapni 0TO0pa MOXKET ITOAABATHCS KakK
OT OJTHOTO TEPMOJIATUHKA, TAK U «10 Oeibimex», TO €CTh I10 Pa3HUIIE TEeMIIepaTyp MEXIY IBYMs JaTYMKAMHU.

» Kpome TOro, B mpubOpe MOKHO UCHOJIB30BaTh JOMOJHUTEIbHBII HE3aBUCUMBIA TEPMOPETYISTOP - HAIPUMED, Ul yIpaBICHUSL
HarpeBatesnbHbIM TOHoMm, unm perymstopom momHocTr TOHa; Ans BKIIOYEHUS OXJIXKACHUS, AJS IITATHOW WM aBapUHON
OCTaHOBKH TEXITpoIlecca, U T. 1.

» [Ipu crierudraecKoM MOIKIIOYSHAN TPHO0pa, €ro MOYKHO MCIIONB30BAaTh B KauecTre rpocTtoro LIIMM-perynsropa momuoctu TOHa.

» [llupokas yHHBEpCaIbHOCTb NMPHUMEHEHHs NpuOopa Onarogapsi KaluOpOBKE IaTYMKOB, HACTPOWKAM THCTEpE3nca, W3MEHEHHIO
JIOTHKKA palboThl HArpeB\OXJIaKACHHE, W3MEHEHHIO eIuHuIBl BpeMeHH oT 0,1 cekyHasl 10 1 MUHYTBI, CHHXPOHHM3ALUH
(myOrmpoBaHHIO) paObOTHI PEIICHHOTO ¥ CHMUCTOPHOTO BBIXO/IA.

IIpubop mosicem pabomams 6 HECKOILKUX PEIHCUMAX:

Pexxum P1 - «crapr-cronby GopmupytoTest 3BHE, myTeM nopadu Hanpsbkenus Ha [IIMM-2 u npexpaineHus noaaqu HarpspKeHUs
(HampuMep, TEPMOPETYIIATOPOM, KOHTPOJLIEPOM JaBIICHUs, UM BPYUHYIO BBIKIIIOUarenem), a npudop LHVMM-2 peryaupyeT TOIbKO JIHIIb
ckopocTh oTOopa. B pexmme P gatdanku TemiiepaTypbl K TprOOPY HE TIOAKITIOYAIOTCS.

Pexxum P2 - x mpubopy momkimrodaercs Tepmomarduk, u [IIMM-2 camMocTOSTeNsHO (OPMHUPYET «CTapT-CTOIBD) C MOMOIIBIO
BCTPOEHHOT'O TEPMOPETYIIATOPA.

Pexxum P3 - k mpubopy NOAKITIOYA0TCs ABa TEPMOAATUHKA, TIEPBBIA UCTIONB3YETCs Uil (POPMHUPOBAHUS «CTAPT-CTOIIOBY, @ BTOPOH -
Juts pabOThI BTOPOT'O BCTPOEHHOI'O HE3aBUCHMOTO TEPMOPETYIATOPA.

Pexxum P3 ¢ PE>0 - k npubopy MOAKIHOYAKOTCS J[BA TEPMOJAATUHKA, «CTAPT-CTOMbD (POPMUPYIOTCS 110 aGCOMIOTHON pasHOCTH
TEeMIepaTypsl ABYX JaTIUKOB (0TOOP «n0 denvmey).

[pu6op LIMM-2 umeet nBa BHIXOA - CHMHCTOPHEIHN, KOTOPBIH MCIIONB3YETCs MPEXKIC BCETO IS YIIPABICHHS KIIAITAHOM 0TOOpa, U
peneiiHbit (Co cBOOOAHBIM MEPEKUIHBIM KOHTAKTOM), KOTOPBII NCIIONB3YETCs IS IOTIOTHUTEILHOTO HE3aBUCHMOTO TEPMOPETYJISITOPA,
WUJTH )K€ JIJTs1 TOJIKITFOYCHUS KITallaHa 0TO0pa C HalpsKeHUEM MUTaHust, OTIHYHBIM 0T 220 V AC (71160 HOpMaIbHO-OTKPBITOTO).

TEXHNYECKME XAPAKTEPUCTUKA

1. ITepuon UM ......cccoevvveieiiienee. ot 00,0 10 99,9 cexynnpi, nnu ot 000 10 999 cexyna, niau ot 000 10 999 MuHYT.
2. [TpOTICHT OTKPBITHS KITATTAHA OT TIEPHIOIIA «..veuveenrenteentensientenseenteeseenseameensesneessessaesseessesseensenseensenseensesseenes ot 00,0 mo 100%.
3. IIponieHT nekpeMenTa (YMEHBIICHNS BPEMEHH OTKPBITUS KIIAITAHA) ....e.veverenrererenrenrennenrenneneeneenneneene ot 00,0 mo 100%.
4. lnana3oH TEMIEPATYP TEPMOPETYIITOPOB F1 M £2 wo..eeeueieiiiiiieiiteieeeite ettt ot 00,0 1o 110 °C.
5. T'ucrepesuc AT TEPMOPETYIATOPOB F1 M 12 ..c..oouiiiiiiieiieieiiteie sttt ot 00,0 o 110 °C.
6. Bo3aMokHOE 3HaueHUE A (U1 0TOOPA MO PASHOCTH TEMITCPATYP) -evevvrerverveerverseervesseensesssesenssensenseenes ot 00,1 o 99,9 °C.
7. IlepeksroueHre pexKUMOB HArPEB-OXJIKACHHE JIJISL TEPMOPETYISTOPOB £ M 12 ..cueenieiieiieiieiieeieiesie et €CTb.
8. TTHTAHME TIPHOODA «..vveevvieniieeiieetee et etee et estee ettt esteessaeeseessseesseesaseenseessseensaeasseenseessseenseessseenseensseesaenseesns 220 Bonst (AC).
9. Harpyska I1I1MIMa u tepmoperyssitopa ¢/ CHMUCTOPHBIH BBIXOA - 10 200 BarT, peneituslii Berxox - 1o 2000 Barr.
10. Harpy3Ka TEPMOPETYIIATOPA £2 .....eeeeeueeiueeneeateeteateenteeteenteeseeetteneesseeneesseensesseanseaseenseaseenseeneenseeneeeseeneesneaneas 1o 2000 Barr.

NHCTPYKLUUWA MO SKCTIITYATALUUN

Wudopmarus moap30Baresisi BBOIUTCS B MUKPOKOHTPOJIJIEP ¢ OMOIIBIO KJIABUATYPBI, PACTIONOKEHHOW Ha MepetHel TaHesu npuoopa.
Wudopmarius monb30BaTessi XpaHUTCS B SHEPTOHE3aBUCUMOI MaMATH (COXPaHSETCsI PH BBIKIIIOUCHUH TUTAHMS).

Ha nanenu npu6opa HaXOANUTCSL:

a) 1Ba LU(POBBIX HHIMKATOPA, HAa KOTOPBIX 0TOOpayKaroTCs 3a/1aBaeMble M TeKylue 3HaueHus napameTpos LIIMMa u repmoperyssitopos,
aTaroke ciyxeOHas nHdopmMarus. YCI0BHO: BepXHHi nHIUKaTop - P1 (pabota), HivkHuit uHAnKarop - 1] (mpoctoit).

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

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

Jiist BX0/1a B cCepBHCHOE MEHI0 HY)KHO Ha)XaTh KHOIIKY P+ u, ylepKuBas ee, ojath MUTaroliee HanpsbkeHue Ha npuoop. [locne stoi
olepalyii Ha BEPXHEM HHAMKATOPE NPH HaXXaTHM KHOIKH P- OyZeT DOCTYIIHO CepBHCHOE MEHIO, B KOTOPOM HAXOAATCS CIEAYyIOIIne
napamerps;; SP P, At L,0ES,HD 1L HO2,EBP,C8L,0 dE (6ynyTonucans nanee). CepBUCHOE MEHIO COXPAHSETCS IO CHATHS TUTAHUS
¢ mpubopa, a co CIIeTYOLIMM BKIIOUCHUEM IOSIBIISITHCS HE OYJIeT.

ITopsinok BIGOPa M HACTPOITKN NapaMeTPoOB

C nomolubto KHONOK P- 1 [1- BEIOUparoTcst HE0OX0ANMBIE TapaMeTPhl COOTBETCTBEHHO HA BEPXHEM HJIM HI)KHEM HHIHUKATOPE, & KHOMTKAMH
P+ u 1+ npoucXoquT IMOATBEP)KACHHE W BXOJ B 3HAYCHHE IapameTpa. 3aTeM ¢ ITOMOIIBIO - M + Ha COOTBETCTBYIOLIEM HHIHMKATOPE
MIPONCXOIUT U3MEHEHNE 3HaueHus mapamerpa. [Tocie 3aianns HeoOX0MMOT0 3HAUCHNUS Yepe3 3 CeKYH/Ibl CHCTEMA ITEPEXOIUT B OCHOBHOM
pexuM (0TpaboTKa 33JaHHBIX 3HAYSHHUIT) C COXpaHEHHUEM B SHEPTOHE3aBUCUMOI ITaMATH BHECEHHBIX H3MEHEHHH. YCKOPHUTD ITPOIIECC MOKHO
HaskaB JI00YI0 M3 KHOIIOK Ha HIDKHEM MHAWKATOPE - €CIIM ONepanus MpONCXOAniIa Ha BepXHEM, HIIH HaXKaB JII0O0YIO U3 KHOMOK Ha BEpPXHEM
UHJIMKAaTOPE - €CJIU OIlepalys IPOU3BOAMIACH Ha HIDKHEM. B 11000M citydae rmociie mocieHero Haxxarus 11000 13 KHOIIOK CUcTeMa yepes 3
CEeKYH/Ibl BO3BpAILIAETCsl B OCHOBHO# pexkuM. I1py 3ajaHny yrcen 0JJHOKPAaTHOE Ha)KaThe KHOIKU IPUBOIUT K N3MEHEHHIO YHCIIA HA OIHY
enunuLy. [Ipn HaxaTHN 1 yIep>KNBaHNHT KHOTIKH ITPOIIECC M3MEHEHUSI THCIIA yCKOPSIETCSI.

Jlnst BEIGOpa pesxrMa paboThI B CEPBECHOM MEHIO BRIOUpaeTcs napamerp 5 F P, a B nem moareepknaercs £ 1, P2 mim P 3.



PEXXM P1 (npocTown LLM)

B pexume Pl «crapr-cronb»y (opmupytorces uzsze, IIIMM-2 noaxiiouaercst MOCie TEPMOPETYISATOpa (WIKM APYroro aBTOMAaTHYECKOrO MIIH
pyuHoro Beiktouaress) (Puc. 1), 1 oTBeUaeT TONBKO 3a PEryIUpOBKY CKOPOCTH 0TOOpPa (TO €CTh 3a BpeMsl OTKPLITHU KJIalaHa 0To0pa).

Hpunuun padorst HIMM: [epuon, CkBa:kHOCTH, YMeHbIIeHHE (JIEKPEMEHT).

Ha BepxHem nnaukarope npubopa 3agaercs nepuoy LM ¢ momorsro napameTpa /7 u kHomok P- u P+. [lepro MOXeT 3a1aBaThes B IECATHIX
JIOINSIX CEKYHIBI, B CEKYH/IaX MM MHHYTaX. BHIGpaTh HEOOXOMMMYIO €IMHHITY BPEMEHH MOXKHO B CEPBUCHOM MeHIO B lapametpe £ 5. Boiinsd B aToT
TapaMeTp MOXKHO BHIOPATh o 5 - mecsThie momm ceKyHsl, 5 - cexynmust, & 0L - MunyToL

Ha HIKHEM MHIUKATOPE ¢ TIOMOIIBIO MapaMeTpa £ (CKBaKHOCTB) MOKHO BBICTABHTBL HEOOXOMMMOE BpeMs paboThI KilalaHa B mpolenTax (%) ot
3aIaHHOTO TIeproza. [1pn ycmosum, 4To 3a1aHb1 06a mapaMeTpa /1 u L , cucTeMa HaYMHAET OTPabaTHIBATE COOTBETCTBYIONINE OTPE3KH BpeMeHH. [1pn
3ToM (B peskume P1) Ha BepXHeM HHIMKATOPE OTOOpakacTCsl TEKylllee BpeMs BKJIFOYCHHOTO COCTOSIHUSI (OTKPBITOTO KilaraHa) B BBIOPAHHBIX B
napamerpe £HF enuHuIax, a Ha HWKHEM - COOTBETCTBEHHO BBIKIIOYEHHOTO COCTOsHMA. CyMMa BPEMEHH PaGOThl M BPEMEHH TIPOCTOS paBHA
3aanHoMy nepuony. Eciu £ pasno 00,0 , To k1anan nocTtosHHO 3akphiT. Ecu £ paBHo 100% , - KJarmaH IOCTOSHHO OTKPBIT.

Hanpuwmep, nepuon 3agan 20,0 cexyna, ckBaxxHOCTb 50% : mpu 5ToM Ha KianaH 10 cekynz OyzieT nogaBarsest HarpsbkeHue v 10 cexyH1 HeT.

IMepuon 20,0 cexyHa, CKBaxKHOCTb 85%, : Ki1anaH OyAeT o HaupsDKeHUEM 17 CEeKyH]L, OCIIe Yero 3 CeKYH bl IPOCTOsL.

[epuon 20,0 cexynn, ckBaxHOCTb 8,5%, : Ki1anaH B paboyem coctosiHuU 1,7 cexyHapl 1 18,3 cekyH/ bl TpOCTOSI.

Ha HiKHEM HHAMKATOpE C IOMOIIBIO IapaMeTpa 5 (yMeHbIleHHe, JeKPEeMEeHT) PH He0OX0IMMOCTH MOKHO BHECTH YHCIIO B nporeHTax (%), Ha
KOTOpOE OY/IET YMEHBIIATLCS pAaHee 3a1aHHast B TAPAMETPE { CKBAKHOCTH (BpeMst pabOTHI KIIanaHa) TIPH KakJIOM BBIKITIOUECHHH, a 3aTeM BKIIIOUCHAN
pubopa (To €CTh MPHU KaKIOM CHITHH, 8 3aTEM I10/1a4€ MU TAIOIIETO HAPSKESHUS; TO €CTh IIPU KAKIOM “cTapT-cTorne”).

Hanpuwmep, nepuon /7 - 02,0 cekyHmbl, CKBaxHOCTh £ - 50%, mekpement Y - 10% (3aBoackue HacTpoiiku mpubopa mo ymosdanuro). Ilocie
BHECEHU B IPUOOP ITHUX YHCceN KianaH OyaeT OTKpHIT | cekyHay, 1 1 cekyHay 3aKkpbIT. [Ipy mepBoM BBIKITIOUEHHH, @ 3aTeM BKIIFOUeHHH - 0,8 CeKyHbI
OTKpBIT U 1,2 cekyHabl 3akpbIT. Ha nsatoM “ctapr-crone” - 0,2 ceKyHIbl OTKPBIT U 1,8 cekyH bl 3akpbIT. Ha mectoM 1 nocienyromux “crapr-cronax”
KJ1anaH OyJeT 3aKpbIT HocTossHHO. [Tpu 5TOM Ha BepxHeM unaukarope 6ynyt 00,0 , a Ha HikHeM 02,0 (nepuon). (Puc. 6)

IMepe3anycTuTh CUCTEMY C YoKe 3a/[JaHHBIMU 3HAYCHUSIMHU B TapamMeTpe 5 MOXKHO Ha)kaB B 1000 MOMEHT BpeMeHu KHoTKy [7+. TIpu aToM nponecc
HadHeTcsl 3aHOBO. [lociie M3MeHeHus 3Ha4YeHU B mapameTpe Y Toxe HeoOXoamMo Haxkarh KHOMKY [T+. Ecnu GyHKUus JeKpeMeHTa He Hy)XHa, B
mapametp Y crnenyer 3amucars 00,0.

Pesxrm pabOTHI CHCTEMBI ¢ IeKPEMEHTOM HHAUIMPYETCs TOYKOI B MITa[IIeM pa3psijie HIKHETo HHAnKaTopa. Touka OyeT IpucyTCTBOBATh, €CITH B
nmapameTpe Y 3amucano mo6oe otimaroe ot Houtst (00,0) umncio.

PEXUM P2 (UM, 3anyckaemblit BCTPOEHHBIM TEPMOPETYNSITOPOM)

B pexume P2 ipubdop NIMM-2 camocTosiTebHO OPMUPYET «CTAPT-CTOMBD) C IIOMOIIBI0 BCTPOSHHOTO TEPMOPETYIISATOPA.

IIpu ucnonb3oBanuu pexxuma P2, k mpubopy HeoOX0IMMO COrIacHO MpuiiaraeMbix cxeM (Puc. 2) moakmounTts naryuk temmeparypst DS18B20. B
cepBHCHOM MeHIo B tapamerpe & 7 F Bribpars £ & nmonteepauts.

Ecnu Ha BepxHEM HMHIMKATOpE BMECTO TEMIIEpaTypbl AAaTYMKaA MOSABITCSA TPU YEPTOUKH ( - -~ = ), 3HAUUT NPHOOp HE pacmo3Hal JaTdukK,
HEOOXOANMO MPOBECTH IIPOLIEAYPY Cro OMO3HAHMs. J{Jisl 3TOTO CHSTH MUTAHKE C IPUOOpPa, HAXKATH U YACPKUBATh KHOIIKY [ 1+, U 101aTh HAIPSDKCHHUE
MIUTaHM Ha TPHOOD. JIaTuuK OIT03HAET s, M HA BEPXHEM HHIMKATOPE MOSBUTCS €r0 TEMIIepaTypa.

B pexume P2 BepXHUI MHAMKATOP OTBEYAET 38 HACTPOUKHU M MHAUIMPYET paboTy TepMOperyJsitopa, a HuxHui - [IIMMa.

Ha BepxHeM MHUMKATOpe MPH HaXKaTUK P- 10CTyIHbI HapaMmeTpbi MeHio & u 1.

IMoxTBepauB £ / , MOKHO 3a/1aTh TEMIIEPATYPY, IPH KOTOPOU OyIeT MPOUCXOAUTH 3aNpeT Win paspemtenue pabotsl IIUM. Honreepaus I 1,
MOKHO 33J1aTh YHMCIIO TUCTepe3uca (Pa3HOCTh TeMIepaTyp BKIIIOUEHUS U BBIKIIOUEHHS). UKCIIO rucTepe3rca BhIUNTAeTCS U3 YHUCIIA, 3allHCAHHOIO B
napamerpe £ {. Hanpuwmep, B £ { uncio 78,4, a8/ { uucyo 0,2. [Tpu 5TOM TepMOPETYJIATOP BBIKITIOUUTCS KOT/IA TeMIIepaTypa OysieT 78,4 wiv Bhile, a
3aTeM BKIIIOUUTCS KOIZla TeMIleparypa ynajer Huoice yem 78,4-0,2=78,2, To ectb ipu 78,1 111 MEHBIIIE.

Korma pabora [IIMM pa3pemieHa TepMOPEryIsSTOPOM, TO Ha BEpXHEM dKpaHe MHUTaeT TOUYKa, OTACIIIONIAs eMyI0 YacTh YHCIia TEMIIEPATyphl OT
NECATBIX, €CIIN 3aPeIleHa - HE MUTAeT.

B cepBrcHOM MeHIo ecTh apameTphl {1E {uH{ | kacaromuecs repmoperysitopa /.

B nmapametpe {1£ | MOXkHO pu HEOOXOMMMOCTH BHECTH IIOIPABKY B IIOKA3aHUs TEPMOMETPA ¢/, OTKAIMOPOBATH ETO [0 3TATOHHOMY.

B napametpe AL} ! ipu HEOBXOIMMOCTH MOYKHO OMEHSTB JIOTHKY paboThl TepMoperyisTopa ¢/ ¢ Harpesa (h o £, BKIIIOYEHHUE HCTIONHUTENBLHOTO
YCTPOHCTBa KOT/[a TEMIIEPATypa HIKe YCTAHOBJIEHHOM B £ 1) Ha oxnaxnenue (£ ol , BKIIOYEHNE HCTIOMHUTENBLHOTO YCTPOICTBA KOT/Ia TEMITEpaTypa
BBIIIIE YCTAHOBJICHHOM B £ /) M HAOOOPOT.

Husxnee menio ([1-) conepsxut napamerpsi IIMMa- /1, £, 4, pabora KoTopbIx noapoOHo onucana Boiie (B Pexknme 1).

ITpu pabote B pexxume P2, eciiu TepMoperyisitop paspeitaet padoty MM, To Ha HIKHEM SKpaHe HU(PbL, U3MEHSIOINECS B AUHAMUKE, OTPAXKAIOT
BpeMsi pabOThI KJIamaHa, a cTaTudeckas mudpa - Bpems npoctost. Ecim pabora [IIMM 3anpemniena, Ha uHuKarope nosisisirorest Homuku (00,0).

PEXXWM P3 (aBTomatudeckumn LUMM + HezaBuUCHMMBIN TEpMOpPErynsaTop)

B pexume P3 mpubop caMoCTOATENBHO (OPMHUPYET BCTPOCHHBIM TEPMOPEryIsITopoM #/ «crapT-ctombl»y s [IIMMa, a Takke ynpasiseT
JIOTIOJTHUTENILHOM Harpy3KOH ¢ ITOMONIBIO HE3aBUCHMOTO PEIICHHOTO TepMOpeTyIsiTopa £2.

[pu ucnonp3oBanuu pexxuma P3, K mprubopy He0OX0INMO COTIACHO MPHIIAaraeMbIX CXeM MOAKIIOUUTH 2 nartunka remmneparypsl DS18B20 (Puc.3). B
cepBUCcHOM MeHIo B napamerpe &£ F Beidpars P 3 unoaTBepaAUTD.

Ecnu Ha mHAMKATOpaX BMECTO TEMIIEpaTyphl JaTYMKOB MOABATCS TPU YEPTOUKH ( = = = ), TO HEOOXOAMMO CHSTH NUTaHKE C MpUOOpa, HaKaTh U
yAep)KuBaTh KHONKY [T+, U MoJaTh HampsHKEHHE MHUTaHUS Ha TpHOOp. JlaTdnKy OMO3HAIOTCS, M HA HWKHEM WHIUKATOpE MOSBUTCS TEMIIepaTypa
JlaTduKa ¢/, Ha BEpXHEM HHIUKATOPE - TeMIleparypa Jardynka 2.

Ecu JaT4MKd CMOHTHPOBAHBI B CHCTEME M HE COOTBETCTBYIOT MECTaM Ha3HAYeHHUs, TO B CEPBHCHOM MEHIO €CTh TapameTp L df , mpu
MIOZITBEPIKAEHUN KOTOPOTO (IIOCIIE 3aEPKKH 3 CeK) MPOU30MIET JIOTHYECKas 3aMEHa ITaTINKOB MECTAMH.

Ha BepxHeM UHIMKATOpE 0TOOpaskaeTcs TeMIepaTypa TepMoperyisatopa 2 u meio £ 2, I £ (3aganue TeMieparypbl U TUCTEPE3NCA), a TAKKe F £ .
TepmoperyssiTop 22 yrpapisieT He3aBUCUMBIM pedte (B OTiuuue ot ¢/, KoTopslii ynpasinser [IIMNM), a noruka paboTsl ueHTHYHa ¢/ . B cepBHCHOM MEHIO
ectb napametpsl /1£ 2 u HE & nns TepmoperynsaTopa 12, coOTBETCTBEHHO KOPPEKLMS MOKA3aHUI TEPMOMETPA M M3MEHEHHE JIOTUKH pabOoThl C HArpeBa
Ha OXJIaXIEHHE IIPU He0OX0qUMOCTH. J[jisi paboThI TEpMOpETYIATOpa 12, 3HaUeHHe napaMmeTpa P £ nomkHo 66iTh 00,0.

B pexume P3, Ha HIKHEM HHIUKATOpE OTOOpaXkaeTcst TeMIeparypa TepMoperyisitopa ¢/ win pabora [IIUM (mepexiiodaercst KHOTIKOH P+), a
Takke napameTpbl Mento {1, £, 4, £ 1, /. Pabora 3tux napameTpos yxe omucana B pexkumax P1 u P2. B pexume P3 Bbixox TepMoperyinsrtopa ¢ u
[IINM cuMHCTOPHBIH.

PEXWM P3 c Pt (3anyck LUMMa no genste Temneparyp)

B pexume P3 ¢ mapamerpom P E£>0 npubop Gpopmupyer «crapr-cronbby s IIIMM no pazHOCTH TeMmOepaTyp AByX AarTuukos. Paspemienue Ha
3anyck LIIMM naercs Toraa, Korja TeMieparypa B OJJHOI TOUKe TPUOINKACTCS K TEMIIEPATYPe B IPyrol TOYKE Ha 3aJaHHOE 3HAUCHHE.

Ecnu B napamerpe P £ (pasHocts Temneparyp) 3anucansl Houku 00,0 , To cucTeMa paboTaeT Kak 1Ba pasHbIX TepmoperyisTopa (P3); eciu xe B
PE sanucano umcio, omM4HOE OT HOJA, TO LIIMM 3amyckaercsi KOraa pasHuL@ TeMIeparyp (II0 MOYIIO) OT JBYX TEPMONATUMKOB (At=|t1-12| )
CTAaHOBHTCS MEHBIIIE MM paBHa 3ToMy uuciy (4¢ <P L) . Hanpumep, npu £ = 01,5 pabora kianana GyeT pa3pelieHa, ecliu pasHoCTh TEMIIEPaTyp
Oyzner ot 0° 1o 1,5°, a ecm pa3HOCTh TEMIeparyp npeBsicuT 1,5°, To pabora kianaHa 3anpeuieHa. [Ipu atom camu o ce0e nokazanus ¢/ v 2 3HaUCHUA
HE UMEIOT.



OBLUME MOJNTOXEHNA

Hoakaroyenue kaananos Ha 12V, 24V u 1p., a Tak:Ke HOPMAJIbHO-OTKPBITHIX KJIANAHOB

CHMUCTOPHBIH BBIXOJ] IPEJITIONATAET CTIOJIB30BAHNE B CHCTEME KJlanaHa ¢ 00MoTkoit Ha 220 BoibT. B peskumax P1, P2 u P3 ¢ F £ >0 MoxkHO
MIPUMEHSTH KJIAIaHbl C JII0OBIM HANPSHKEHHUEM 0OMOTKH, MMEsl HICTOYHUK HAINPsHKEHUsI, COOTBETCTBYIOIINI HANPSHKEHHUIO MUTAHUSI OOMOTKH
KJIarmaHa. AHAJIOTHYHO K PEIeHHOMY BBIXOLYy MOXKHO IOJKITIOYaTh HOPMAIbHO OTKPHITHIC KiamaHbl. [Ipy 3TOM KiamaH MOJKITIOYaeTcs K
peneiinomy Beixony npu6opa (Puc. 4). [ToAKIIOYUTH el bl BBIXOI MOYKHO B CEPBUCHOM MEHIO B apameTpe £ & ( /- CAUMUCTOPHBII BBIXOJL
UM, £ - perte NOAKIFOYEHO U TyOIUpyeT paboTy CMMUCTOPHOTO Bbixozia). B pesxume P3 ipu F & = 00,0 nojkirouenue peneiHOro BBIXO/A K
[IMM HeBO3MOKHO, TaK Kak OH 3aeiicTBOBaH 1101 He3aBUCUMBIIi TepMoperyiaTop. B oToM pexume 3Hauenue £ 5L urnopupyercs.

PacnozHaHue 1aTYHKOB (MPH EPBOM NOAK/JII0YEHHH, 00pbIBe UJIU IIoTepe)

Kaxnprii gatank DS 18B20 nMeeT yHUKaIBHBIH (P POBOH KO, TO KOTOPOMY CHCTEMa Paclio3HaeT 3HAYCHNE TEMIIepaTyphl HMEHHO OT HETO.

[Tpn mepBOM MOAKIIOUEHUH, @ TAKXKE €CIHM TP SKCIUTyaTallM 110 KaKUM-JINOO NpUYMHAM OyAeT MOTEepsiH Jarduk (mwim oba), Ha
COOTBETCTBYIOIEM HHANKATOPE MOSIBSTCS TPX 4epToukH (- - =), u padora LLIMM u repmoperyisitopa 2 3abnoxupyercsi. Heodxoaumo 3aHOBO
pacro3HaTh UHIUBHAYaIbHbIE I(POBBIE KOJbI JATYMKOB (TIPEBAPUTEIHLHO TTOJKIIOUYUB HOBBIE, €CJIN TATYMKU BBILLIA U3 cTposi) st aToro
HEO0O0XOMMO MOACOSIMHUTD K BBIKITIOYCHHOMY TIPHOOPY JaTYHK (IaTYMKK), HAXKaTh KHOMKY [1+ , ¥ 3aTeM MOJIaTh MUTAIOLIEE HAMPSHKCHUE Ha
npu6op. [Tociie 0ro3HABaHMUS aTYMKOB, €CJIM HEOOXOIMMO, BOCTIONB30BAThCs APaMETPOM £ dlf .

Kanu0poBka 1aTunkoB

[Ipu ocymecTBIEHNH 0TOOPA «IIO JAETBTE TEMIEPATyp» CIEAYeT 0C000e BHUMAHHE YICIUTh YTOOBI TATIYMKHU OBLITH YETKO OTKAINOPOBAHBI
ApyT 1o apyra. Jjist 5Toro HeoOXOAMMO BOCMIONB30BaThes mapameTpamu (1& fuflE C.

KparkoBpemeHHOe BKIIIOUeHHE HATPY3KH

[Tpn BXOome B MEHIO M pENAKTHPOBAHUM YCTaHOBOK paboTa peledHOro M CHMHCTOPHOTO BBIXOJOB OJIOKMpYETCS, a TpH BO3Bpare
BO300HOBJISIETCSI € ATana «pabora». Takum obdpazom, ecii Giarofapst pabote GpyHKIUH AEKpEeMeHTa BpeMst atarna padoTsl jocturio 0, To npu
BKJIFOUEHUH IPHOOPa U ITPHU BBIXOJIE U3 MEHIO BO3MOKHOE KPaTKOBPEMEHHOE (Ha JJOJII0 CEKYH/Ibl ) BKIIOUEHHE HArPY3KH.

AJIbTepHATHBHOE HCTI0JIb30BaHME MPHOOpa

[TpnGop MOXKET NCTIOJIB30BATHCS KaK ABYXKaHAIBHBIHN HITH OTHOKAHAJIBHBINH TEPMOPETYIIATOP ¢ BO3MOXKHOCTBIO N3MEHEHHS IT0aBaeMOM Ha
TOH mommuoctn 3a cuer IHNM (Puc. 5). XapakTepHCTHKH MOAKIIOYAEMOT0 CHMHCTOPA B 9TOM CJIydae BBIOMPAIOTCS B 3aBUCHMOCTH OT
MolHocTH BeiOpanHoro TOHa.

Takoxe mprOOp MOXKHO MCIIOIB30BATh KK IMKIMYECKUH TaiiMep C IIMPOKUM AHaIa30HOM BPEMEHHBIX HHTEPBAJIOB.

Tabnuua 1. OnucaHue HacTpavBaeMblx NapaMeTpoB MeHI0 npubopa.

MapameTp Onucanve HocTyneH B BoamoxHble 3HayeHue no
pexunmax 3Ha4YeHnsd yMOn4aHuo
n Iepuoo. Obuiee BpeMs 0HOTO IUKJIA pabOTa-IPOCTOM. P1(P1),P2(N}), |or 00,0 1099,9cex; |{Jc20
P3(M}) * ot 000 10 999 cex;
ot 000 1o 999 mun
r Crkeascnocny. Bpems paboTs! (OTKpEITHA KJIaNaHa) B mporeHTax | P1 (M]), P2 (M}), ot 00,0 1o 100% soo
ot [lepuooa. P3 (M))
Y Ymenvuenue (nexpement). Yncno (B %), Ha KoTopoe P1(M)), P2 (M), ot 00,0 mo 100% 100
YMCHBIIACTCST BPEMSI pPAGOTHI C KaXIbIM «CTapT-CTOIOMY. P3 (M)
ti Temnepamypa mepmopezynamopa 1. Temmepartypa, npu Kotopoit | P2 (P1), P3 (IM]) ot 00,0 o 110 °C 300
naeTcs paspenenue Ha pabory LHIVM.
i Tucmepesuc mepmopezynamopa 1. Pasnuua teMueparyp Juis P2 (P1),P3 (N}) or 00,0 o 110 °C ooo
BKJIIOYeHU U BbIktoueHus I Ma.
te Temnepamypa mepmopezynamopa 2. Temneparypa, KOTOPYIO P3 (P1) ot 00,0 10 110 °C 300
KOHTPOJIUPYET HE3aBHCHUMBIH TEPMOPETYISITOP.
e Tucmepesuc mepmopezynamopa 2. Pazuuna temmeparyp s P3 (P1) or 00,0 go 110 °C ooo
BKJTIOUCHUS 1 BBIKITIOUCHHS pelie.
P Paznocms memnepamyp MEKLy TaTYMKAMH, TI0 JIOCTHKEHUN P3 (P1) ot 00,0 10 99,9 °C 000 (pyuxuus
KoTOpoii BKitouaercs LIIUM (mpu P & >0). OTKJIIOYEHA)
8PF Buibop pescuma pabomet. [lepexioderne Mexay pexumamu Pl, | cepprucHoe MeHIO PLP2,FP3 Pl
P2uP3.
ne ! Honpaséka mepmomempa 1. BHeceHre KOppeKTUPOBKU CEPBUCHOE MEHIO or-9,9 10 9,9 °C oo
(xamuOpoBKa) B TIOKa3aHUs TepMoMeTpa ¢/.
nee Ilonpaska mepmomempa 2. BHeceHne KOPpeKTHPOBKU CEpPBUCHOE MEHIO o1 -9,9 10 9,9 °C oo
(xamuOpoBKa) B TIOKa3aHUS TepMoOMeTpa £2.
HO ! Hazpee-oxnarncoenue 1. Vismenenne noruku paboThl CEPBHUCHOE MEHIO hot, Lol hot
TepMmoperyinsaTopa 1.
HOZ Hazpes-oxnarxcoenue 2. VI3MeHeHNE TOTHKHA PaOOTHI CEpPBUCHOE MEHIO hotb, ol hok
TepMoperyisaTopa 2.
EGF Eounuua epemenu, B xotopoii 3anaercs Ilepuoo {1. Jlecaroie CEPBUCHOE MEHIO 45.5.60C0 d5
nomu cexyHabl 4 5, cexynnsl 5, munyTe 507
£ert Cronuposamp 6v1x00 cumucmopa. llonkiroueHue peneiHoro CEPBUCHOE MEHIO ! (OTKITI0YCHO), c
Bbixona urs LIMM-raiimepa, 1yOnupyromero CMMICTOP. C (mozKIIoueHo)
CdE Cmena damuukos memnepamypet. JIOrndeckoe H3MEHEHNE CEPBUCHOE MEHIO HeT (HCToJHsIeMas
MeCTaMU JIaTYMKOB Jyis ] U 12. KOMaH/1a)

* B Tabnuue orMerka P1 03HauaeT, 4To mapaMeTp JAOCTYICH Ha BEpXHEM KpaHe npu Haxatuu P+ ; 1] - yro Ha HwKHEM 1o kHomke [7-.
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Puc. 1. BapuaHT nogkntoyeHuns
npubopa B pexume P1. CtapT-
CTOMbI ANA KranaHa otbopa
dopmMupyeT BHeLLHee YCTPONCTBO.
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Puc. 4. BapuaHT nogkrnoveHus K
npmnbopy KnanaHa ¢ KaTyLUKOW He
Ha 220V, a Takke HO-knanaHa,

B pexumax P1 n P2 n P3 ¢ Pt.

nepvog l1=2c
—

npocTow npocTow

1 cek 1 cek

LLLLLLIL LLLELLLL]
c 3

c 1c 2

CxkBaxHocTb C,=50%;
Pabota P,=I1*C,=2c*50%=1c;
MpocTown lp,=l1-P,=2c-1c=1c
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Puc. 2. BapuaHT nogknoyeHus
npubopa B pexume P2. CtapT-
cTonbl Ansa otbopa gopmMmmpyeTt
BCTPOEHHLIN TEPMOKOHTponnep t1.

TOH2
[
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_'

(ono ©a G0N
02881 Sd)

DS18B20 DS18B20
VDD DQ GND, VDD DQ GND,

I
220v )|
TOH1
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\G Puc. 5.
npocTomn CTAPT
1 cek
5
5¢c 6¢c T, cek.

B=E=0
\‘\HHHH \‘HHHH\ \‘\HHHH

nepwuopa 1=2c
——
npocTow npocTow
CTAPT 1,2 cek 1,2 cek
2
Oc 1c 2c 3c 4c 5¢c

6¢c T, cek.

CkBaxHocTb C,=C,-Y=50%-10%=40%;

Pab6ota P,=I1*C,=2¢*40%=0,8c;
Mpocton lp,=l1-P,=2c-0,8c=1,2¢c

[
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Puc. 3. BapwuaHT nogkntoyeHus npubopa B
pexume P3. TepmoperynsTop {2 npubopa
LLHNM-2 ncnonbayetcs Ans ynpasneHus
pexxMmom pasroHa PM-2m.

Puc. 5. BapuaHT ncnonb3oBaHusa npmubopa B
Ka4yecTBe ABYXKaHanbHOro TepMoperynsatopa
(VN ogHOKaHarnbHOro) C BO3MOXXHOCTbIO MEHATb
nogasaemMyto Ha TOH1 mowHocTb 3a cuet LUAM.
XapaKTepucTvku CuMmncTopa B 3TOM criyyae
BbIGMpaoTCs B 3aBUCUMOCTU OT MOLLHOCTH
BbIGpaHHoro TOHa. Bmecto TOH2 k penenHomy
BbIX0O4Y MOXET MOAKMN0YaTLCS, K MpuMepy,
KnarnaH BoAbl OXJTaXOEeHWs, HeperynmpyeMbii
KnanaH otbopa, cuctema aBapumnHON Unu
LUTATHOW OCTaHOBKM TexnpoLecca, U T.4.

nepwvog 1=2c
P e

. mpocTon . npocton  pgf. npocTon .
c 1,8 cek 1,8 cek c 1,8 cek c
H\HHlHHHH\ \H\H\l\\\\\HH HH\HlHH\HH NN
Oc 1c 2c 3c 4c 5¢c 6¢c T, cek.
CkBaxHocTb C,=C,-¥Y=20%-10%=10%;
Pa6ota P,=1*"C,=2¢*10%=0, 2c;
Mpocton lNp,=I1-P,=2c-0,2¢=1,8¢c
nepwop 1=2c
P e N
npocTomn
? : :
HH\HHlHH\HH \\\HH\\l\\\\H\\\1\H\HH\lHH\HHlHH\HH
Oc 1c 2c 3c 4c 5c 6¢c T, cek.

CkBaxHocTb C,=C,-¥Y=10%-10%=0;
Pab6ota P,=I1*C,=2c*0=0c;
MpocToin lNps=I1-P,=2c-0c=2,0c

Puc. 6. OnucaHnue norukn n cxema pabotsl LUMM. MNepwuoa M1=02,0 ¢, CkBaxxHocTb C=50,0 %, YmeHbleHne ¥=10,0 %.
HaunHas ¢ 6 «cTapT-cTona» 3a cyeT PYyHKLMN AeKpeMeHTa nprbop yxxe He ByaeT nogaBaTh NUTaHME Ha KnanaH.
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