AKP LLHAM-2-MmuHN
PoN PETYJISITOP OTBOPA C JEKPEMEHTOM
(yHMBepcabHbII MHOTO(PYHKIIHMOHAJIBHBIA TaliMep ¢ TEPMOKOHTPOJIEM)

[pubop LIMM-2-MuHE TpeaHA3HAYEH U YIPABICHUS KIAaHOM OTOOpa B CHCTEMaxX aBTOMATHKH pekrtudukamuw. [Ipmbdop

MHOTO()YHKIIMOHAJIEH K MOXKET OBITh IPIMEHEH JUTS aBTOMATH3ALNH APYTUX TEXHUUECKUX ITPOIIECCOB.

Dyuxyuonanvmsle 603modxncnocmu npudopa LLIUM-2:

» (OcHoBHas, 6a30oBas GyHKIUS Mpudopa - 3To nuKIndecknii Taiimep (LLIMM), To ecTh hopMupoBaHuEe KOPOTKUX BPEMEHHBIX IIHKIJIOB
PABOTA-IIPOCTOM nns ynpapieHHs BHENIHMM KiamaHoM ot6opa (nuGo apyrum ycrpoiictBom). Ilpu 3Tom obuiee Bpems
(I1EPHO/]) xax10ro Takoro mukiia MoxxeT ObITh oT 0,1 cekyH b1 10 999 MunyT. Jlj1st onTHMHU3aIMK TEXTIpoLiecca 0TO0pa BO3MOXKHO
3aneiictBoBanue ¢ynkunu JEKPEMEHTA - TO ecTh ¢ KaXIbIM CIEAYIOUIMM BKJIIOYEHHEM IMKINYECKOTO TaiiMepa (3amryCcKoM
mporecca 0Toopa) BpeMsi padomsi yMEHBIIACTCS, @ BpEMS HPOCHIOs yBEININBACTCSI.

» Jlomumo storo, mpubop IIIMM-2 MOXeT camMOCTOATENHEHO (POPMUPOBATH «CMApM-CHONbLL), TO €CTh YIPABIATH MOMEHTOM
BKITIOYEHUSI 0TOOPA ¢ TOMOIIBIO BCTPOSHHOTO TepMoperyisitopa. [Ipn atom, pazperienue Ha «cmapni 0TO0pa MOXKET ITOAABATHCS KakK
OT OJTHOTO TEPMOJIATUHKA, TAK U «10 Oe/ibimex», TO €CTh I10 Pa3HUILIE TEeMIIEpaTyp MEXIY IBYMs JaTYHMKAMHU.

» Kpome TOro, B mpubOpe MOKHO HUCHOIB30BaTh JOMOIHUTEIbHBII HE3aBUCHUMBIA TEPMOPETYISTOP - HAIPUMED, Ul yIpaBICHUS
HarpeBaresbHbIM TOHom, nimm perynaropom momuoctd TOHa; 11 BKIIOUEHHUS OXJIaXACHUS; JUIS LIITAaTHON MM aBapUHHON
OCTaHOBKH TEXIIpoIiecca, U T. 1.

» [Ipu crierudraecKoM MOIKIIOYSHAN TPHOO0pa, €ro MOYKHO HCIIONB30BAaTh B KauecTre rpoctoro IIIMM-perynsropa mommuaoctr TOHa.

» [llupokas yHHBEpCaIbHOCTb NMPHUMEHEHHs NpuOopa Onarogapsi KaluOpOBKE IaTYMKOB, HACTPOWKAM THCTEpE3nca, W3MEHEHHIO
JIOTUKH paboTHl HarpeB\oXJaXkJIeHUE, M3MEHEHHIO equHUIBl BpemeHu oT 0,1 cexyHnabl no | MHUHYTBI, CHHXPOHH3AINH
(ty6nmpoBaHuUIo ) paboThI peIetHOTO M CUMUCTOPHOT'O BBIXOAA.

IIpubop mosicem pabomams 6 HECKOILKUX PeAHCUMAX:

Pexxum P1 - «crapr-cTonbi»y (hopMupyroTcst U3BHE, IyTeM nojaur Hanpsbkenus: Ha IMM-2 u npekpalieHus nofaqn HarpshKeHUst
(HanpuMep, TEPMOPETYIATOPOM, KOHTPOJIIIEPOM JABIICHUs, NN BPYyUYHYIO BBIKII09aTeneM), a npudop [HIMM-2 perynupyeT TOIbKO JIHIIb
ckopocTh oTOopa. B pexwme P1 gatdanku TemiiepaTypbl K IprOOPY HE TIOAKITIOYAIOTCS.

Pexxum P2 - x mpubopy moakmodaercs tepmomatdnk, u [IIMM-2 camocToATenbHO (OPMHUPYET «CTapT-CTONBD) C MOMOIIBIO
BCTPOEHHOT'O TEPMOPETYIIATOPA.

Pexxum P3 - k mpubopy NonkiIro4atoTes ABa TEPMOAATIHNKA, TIEPBBIH UCTIONB3YETCs Il (JOPMHUPOBAHHUS «CTAPT-CTOIIOBY, @ BTOPOH -
Juts pabOTh! BTOPOT'O BCTPOEHHOI'O HE3aBUCHMOTO TEPMOPETYIATOPA.

Pesxum P3 ¢ PE>0 - k npubopy MOJKIHOYAKOTCS [BA TEPMOJAATUHKA, «CTAPT-CTOMBD (OPMUPYIOTCA 110 aGCOMIOTHON PasHOCTH
TEeMIepaTyphl ABYyX TaTIUKOB (0TOOP «n0o denvmey).

[Mpu6op HINM-2 umeet aBa BBIXOAA - CHMUCTOPHBIN, KOTOPBIA UCIONB3YeTCS MPEXkK/IC BCETO [UIS YIIPABICHHS KIIAallaHOM 0TOOpa, U
PpeTeiHBIi, KOTOPBIH HCTIONIB3YETCs IS TOTIOTHUTEILHOTO HE3aBUCUMOT'0 TEPMOPETYJISITOPa, WU JKE IS TIOJIKITIOUYEHHS KilaraHa oToopa
C HaIpshKeHHWEeM MUTaHusL, OTIN4HbIM 0T 220 VAC.

TEXHUYECKWME XAPAKTEPUCTUKIN

1. ITepuog UM .......cceevveerieiiene, ot 00,0 10 99,9 cexynsl, wimu ot 000 10 999 cexynm, niau ot 000 10 999 MuHyT.
2. ITpOTIEHT OTKPBITHS KITATTAHA OT TIEPHIOIA «..vnveenrenteenteriententeenteeseenseeseensesseessessaesseessenseessesseensenseensenseenes ot 00,0 mo 100%.
3. IIponieHT aekpeMeHTa (YMEHBIICHNS BPEMEHH OTKPBITUS KIIATAHA) ....eveverenrerrerenrensensennenneneeneeneeneene ot 00,0 mo 100%.
4. lnana3oH TEMIEPATYP TEPMOPETYIIATOPOB F1 M 12 wo.ueeeueeiiiieiieiiieieeeiie ettt ot 00,0 1o 110 °C.
5. Tucrepesuc A TEPMOPETYIATOPOB £1 ML 12 ....ooueiuiieiiiiieieniteie sttt ot 00,0 o 110 °C.
6. Bo3aMoxkHOE 3HaUeHUE A (U1 0TOOPA TIO PASHOCTH TEMITCPATYP) vvevvrerverveerverseensesseensesssesesssensenseenes ot 00,1 o 99,9 °C.
7. IlepekiroueHre pexKUMOB HArPEB-OXJIKACHHE JIIISL TEPMOPETYISTOPOB £ M 12 ...oouenieiieiieiieiieiieieeie st €CTb.
8. TTHTAHME TIPHOODA 1..vvevvieiieeiieeiieeteeeieeeteestee sttt esteessseesteessseenseessseenseessseansaeasaesnseesssesnseessseenseessseensesnseeans 220 Bonst (AC).
9. Harpyska IIMMa u Tepmoperyssitopa ¢/ CHMHCTOPHBIH BBIXOA - 10 200 BaTT, peneinslii Beixox - 70 2000 BarT.
10. Harpy3Ka TEPMOPETYIIATOPA £2 .....eeeeeueeiueeniesteeteeteeteetee et eueanteeneesseeneeaseensesseenseaseenseeseenseeneenseeneeeseeneesseaneas 1o 2000 Barr.

NHCTPYKUWNA MO SKCINYATALUUN

Wudopmarus moap3oBaresisi BBOIUTCS B MUKPOKOHTPOJIJIEP ¢ IOMOIIBIO KJIABHATYPBI, PACTIONOKEHHOW Ha MepetHel TaHesu mpuoopa.
Wudopmariust monb30BaTesst XpaHUTCS B SHEPTOHE3aBUCUMOI MaMsTH (COXPaHETCsI PH BBIKIIIOUCHNH TUTAHS).

Ha nanenu npu6opa HaXOANUTCSL:

a) 1Ba HUQPOBBIX MHANKATOPa, Ha KOTOPBIX 0TOOpaKaIOTCsI 3a1aBaeMble U TeKylne 3HaueHus napamerpos [1111Ma u repmoperyssitopos,
aTaKoke ciyxeOHas nHdopmMarus. YCI0BHO: BepXHHi nHIUKaTop - P1 (pabota), HinkHuit uanKarop - 1] (mpoctoit).

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

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

Jist BX0/1a B cCepBHCHOE MEHI0 HY)KHO HaXXaTh KHOIIKY P+ 1, ylepKuBas ee, ojath MUTaroliee HanpsbkeHue Ha npuoop. [locne atoi
oliepalii Ha BEPXHEM HHAMKATOpE NPH HAXXaTHH KHOIKH P- OyZeT DOCTYIIHO CEepBHCHOE MEHIO, B KOTOPOM HAXOAATCS CIEAYyIOIIne
napamerps;; SP P, At 1,0ES,HO 1L HOZ,EBP,C8L, 0 dE (Gynyronucans nanee). CepBUCHOE MEHIO COXPAHSETCS IO CHATHS TUTAHUS
¢ mpubopa, a co CIIEAYIOLINM BKIIOUCHUEM ITOSIBIISTHCS HE OyJIeT.

ITopsinok BbIGOPa M HACTPOIKU NapaMeTPoOB

C nomolubro KHONOK P-u [1- BEIOUpatoTcst He0OX0ANMBIE TapaMeTPhl COOTBETCTBEHHO HA BEPXHEM HJIM HIDKHEM HHIUKATOPE, & KHOMTKAMH
P+ u 1+ npoucxXoquT IMOATBEP)KACHHE W BXOJ B 3HAYCHHE IapameTpa. 3aTeM C ITOMOIIBIO - WM + Ha COOTBETCTBYIOLIEM HHIHMKATOPE
MIPONCXOIUT U3MEHEHNE 3HaueHus mapametpa. [Tocie 3aanns HeoOX0IMMOT0 3HAUCHNUS Yepe3 3 CeKYH/Ibl CHCTEMA IIEPEXOIUT B OCHOBHOM
pexuM (0TpaboTKa 3aJaHHBIX 3HAYECHUIT) C COXpaHEHHUEM B SHEPTOHE3aBUCUMOI ITaMATH BHECEHHBIX H3MEHEHHH. YCKOPHUTD ITPOIIECC MOKHO
HasKaB JTI00YI0 M3 KHOIIOK Ha HIDKHEM MHAMKATOPE - €CIIM ONepanus MPONCXOAnIa Ha BEpXHEM, HIIH HaXKaB JIF0O0YIO U3 KHOMIOK Ha BEpXHEM
UHJIMKAaTOPE - €CJIU OIlepalys IPOM3BOAMIACH Ha HIDKHEM. B m0060M citydae rmociie nocneHero Haxxarus 11000 U3 KHOIIOK CHcTeMa yepes 3
CEeKYH/Ibl BO3BpAILIAETCsl B OCHOBHO# peskuM. I1pH 3ajaHny yrcen 0JJHOKPATHOE Ha)KaThe KHOIKU IPUBOIUT K N3MEHEHHIO YHCIIA HA OIHY
enunuLy. [Ipn HaxaTHN 1 yIep>KNBaHNHT KHOIIKH ITPOIIECC M3MEHEHUSI THCIIA YCKOPSIETCSI.

Jlnst BEIGOpa pesxrMa paboThl B CEPBECHOM MEHIO BHIOMpAeTCs apameTp 5 F P, a B nem oxreepxaaercs P1, P2 um P3.



PEXXIM P1 (npoctoi LLINM)

B pexnme P1 «crapr-cTomsn popmupyrores m3sae, LIIVM-2 nmoakmrodaeTcs mocie TepMOperysTopa (WIH JPYToro aBTOMaTHIECKOTO HITH
pyuHoro Bbikirouaress) (Puc. 1), u oTBeyaeT TOJIBKO 3a peryJupoBKYy CKOPOCTH 0TOOpa (TO €CTh 32 BpeMsl OTKPBITHS KJIallaHa 0To0pa).

Mpunuun padors LINM: Ilepuon, CkBakHOCTb, YMeHbIIIEHUE (1€KPEMEHT).

Ha Bepxnem mHmMKaTope npubopa 3amaeres nepuon LIIUM ¢ momompio mapameTpa {1 u kHonok P- n P+, [leprnon MOXeET 3a1aBaThCs B
JECATHIX JIONISAX CEKYHIbI, B CEKyHIaX I MUHYTaxX. BHIOpaTh HEOOXO0IMMYIO €IMHMILY BPEMEHH MOKHO B CEPBUCHOM MEHIO B mapametpe £ 5F.
Bolizisl B 5TOT IapaMeTp MOKHO BBIOPaTh o 5 - iecaTble 10M CeKyHabl, 5 - cexynpl, & 0L - MuHyTBI.

Ha HIWKHEM HHAMKATOPE C OMOIIBIO MTapaMeTpa £ (CKBaKHOCTE) MOKHO BBICTABUTH HEOOXOIMMOE BpeMs paboTHI KIIalaHa B IPOLEHTax
(%) ot 3amanHoro nepuoaa. Ipu ycioBum, uTo 3a1aHbl 00a mapameTpa {1 u £ , cucTeMa HaYMHAET OTPAOaTHIBATh COOTBETCTBYIOLIME OTPE3KH
Bpemenu. [Ipu aTom (B pexkxume P1) Ha BepXHEM HHIUKATOpE OTOOpakaeTcst TEKyIIee BpeMs BKIIFOYEHHOTO COCTOSHHUS (OTKPBITOTO KJIalaHa) B
BBHIOPAHHBIX B MapaMeTpe £ 8F enunuuax, a Ha HIKHEM - COOTBETCTBEHHO BBIKITIOYEHHOTO COCTOHUA. CyMMa BpEMEHHU PabOThl M BpEMEHH
HpOCTOs paBHa 3a1anHoMy Tiepuoay. Eciu £ pasno 00,0, To knanan nocTosHHO 3akphiT. Ecin £ paBro 100% , - KJallaH IOCTOSHHO OTKPBIT.

Hanpuwmep, nepuoa 3agan 20,0 cekyH[, ckBaskHOCTb 50% : mpu 5ToM Ha kinanad 10 cexynn Oyaer nogaBarbes HanpsbkeHue v 10 cexyHa HeT.

ITepuon 20,0 cekyHn, ckBaxkHOCTB 85%, : Ki1anaH Oy/ieT o] HanpshKeHneM 17 ceKyH/I, ociie 4ero 3 CeKyH bl TPOCTOSI.

Iepuon 20,0 cexyHa, ckBaxxHOCTH 8,5%, : KJ1amaH B paboueM cocTosiHUY 1,7 cekyHabl U 18,3 ceKyHIbI IPOCTOsL.

Ha HmkHeM HHANKATOpE C HOMOIIBIO ITapaMeTpa 5 (yMeHblIeHHe, JeKPEMEHT) IPH HEOOXOANMOCTH MOXKHO BHECTH YHCIIO B IIPOLICHTAX
(%), Ha KoTOpOE OyJIEeT YMEHBIIATHLCS paHee 3a1aHHast B TapaMeTpe £ CKBaKHOCTB (BpeMs paboThI KilalaHa) TIpH KaykIoM BBIKIIFOUEHHH, & 3aTeM
BKJIIOUEHUH ITPpHOopa (TO eCTh IIPHU KaXKIOM CHSTHH, a 3aTeM MO/Iade MUTAIOIIETr0 HAITPSHKEHUSI; TO €CTh ITPH KaXKAOM “‘CTapT-CTorme”).

Hanpumep, nepuoz {7 - 02,0 ceKyHbI, CKBaKHOCTb L - 50%, nekpeMenT Y - 10% (3aBOJICKHE HACTPOKH TpHOOpa Mo ymMonyanuo). [loce
BHECEHHUS B IPUOOP 3TUX YUCEN KJlarnaH Oy[eT OTKPBIT 1 cekyHIy, U 1 cekyHIy 3aKkpbIT. IIpy mepBoM BBIKJIIOUEHMH, a 3aTeM BKJIoYeHuH - 0,8
CEKYHJIBI OTKPHIT U 1,2 cexyH bl 3akpbIT. Ha msitom “ctaprt-ctome” - 0,2 cekyHAb! OTKPHIT U 1,8 ceKyHbI 3akphIT. Ha mectoM u mocieyrommx
“crapT-cTomax’ KJaraH OyJeT 3aKkphIT mocTostHHO. [Tpy aToM Ha BepxHeM nraukarope OyxayT 00,0 , a Ha HmkHEeM 02,0 (Iepuon). (Puc. 6)

ITepe3amycTHTb CHCTEMY C YKE 3aJaHHBIMH 3HAYCHISIMH B IIapaMeTpe Y MOXHO HaXkaB B JI000H MOMEHT BpeMeHH KHOIKy [1+. IIpu oTom
MPOLECC HAYHETCsI 3aHOBO. [1ocie n3MeHeH s 3HaYeHHH B TapameTpe 5 Toxke HeoOxoaumMo HaxaTh KHONKY [T+, Eciu ¢yHKIust nekpeMenTa He
Hy’KHa, B TapameTtp 4 cienyer 3anucars 00,0.

Pesxum paboThl CUCTEMBI C IEKPEMEHTOM HHIULUPYETCS TOUKOH B MJIaIIeM pa3psiae HIKHEero HHIuKaTopa. Touka OyneT mpucyTCTBOBATD,
ecii B mapaMeTpe Y 3anmcano ro6oe ortnaroe ot Houwst (00,0) yrciio.

PEXXWM P2 (WLNM, 3anyckaemMblii BCTPOEHHbLIM TEPMOPETYATOPOM)

B pexmnme P2 mpu6op HIMIM-2 caMocTOsTETBHO (POPMHPYET «CTaPT-CTOIBD) C TOMOIIBIO BCTPOSHHOTO TEPMOPETYIATOPA.

[Tpu ucnons3oBanuu pexxuma P2, k mpubopy HEOOXOIUMO COMIACHO MpuiiaraeMbix cxem (Puc. 2) MOIKIHOUUTH JaTUYUK TEMIEpPaTyphbl
DS18B20. B cepsucuom menro B mapamerpe G F BeiGpars P u monrepmuts. [Ipu 3TOM MpUGOpP OMO3HAET JATYHMK W TIOKAKET €r0
TeMIlepaTypy Ha BepxHeM HHIuKatope. Kaxsril narunk DS18B20 nmeeT yHUKANBHBIA HU(GPOBOIT KOJ, 0 KOTOPOMY CHCTEMa PacIio3HAET
3HAYEHUE TEMIIEPaTypPbl IMEHHO OT HETrO.

B pesxxnme P2 BepXHUIT MHIUKATOP OTBEYAET 38 HACTPOWKH M MHIUIHPYET paboTy TepMOperyisTopa, a HmkHui - LI Ma.

Ha BepXHEM HHIMKATOPE P HAKATHH P- I0CTYITHBI TapaMeTphiMeHto £ u 1.

[MoxTBepaus £ {, MOXKHO 3a]aTh TEMIIEPATYPY, IPH KOTOPOii Oy/IeT IPOMCXOAUTS 3alpeT Wik paspemenue padorsl IIUM. Ioxreepaus { /,
MOXKHO 3aJaTh YHCIIO THCTepe3Hnca (Pa3sHOCTb TEMIIEpaTyp BKIIOYEHHS M BBIKIIOUCHUsS). UMCIO TucTepesrca BEMHTACTCS M3 UHCIA,
3anucaHHoro B napamerpe £ /. Hanpuwmep, B £ { ancno 50,0, a8/ { umcio 10,0. IIpu 5ToM TepMOpPEryIATOp BKIFOUUTCS €CIIM TEMIIEPATypa
narumka oynet Hike 40,0 rpaaycos, a BRIKITFOUUTCS eciu Boiiie 50,0 rpaiycos.

Korna pa6ota IIIM pa3pemeHa TepMOPETYALTOPOM, TO HA BEPXHEM SKpaHE MUTAET TOUKA, OTACIISIONIAsS IIETyT0 YacTh YHCIIa TEMITEPaTyPhI
OT JICCATHIX, €CJIU 3alPellleHa - HE MUTaeT.

B cepBucHOM MeHIo ecTh napametpsl {1£ {uH{ | kacaroumecs repmoperyasTopatl.

B napamerpe {1£ { MOXHO MU HEOOXOMMOCTH BHECTH TIOTIPABKY B OKA3aHUS TEPMOMETPA £], OTKATHOPOBATE ET0 MO STAJIOHHOMY.

B mapamerpe H{ ! mpu HEoOGXOAMMOCTH MOMKHO TIOMEHSThH JIOTMKY paGoThl TepMoperynstopa tI ¢ HarpeBa (Mo, BKIIOueHHE
HCTIONTHATENFHOTO YCTPOWCTBA KOTJ[a TEMIIEPATypa HIDKE yCTAHOBJEHHOW B £ /) Ha oxnaxmenue (L ol , BKIIOYEHHE MCTIOTHATENLHOTO
YCTPOMCTBA KOT/Ia TeMIIepaTypa BbIIlie YCTAHOBICHHON B £ 1) M HA000POT.

Huxuee mento (1-) conepxut napamerpsl LLIMMa- {7, £, 4 , pabora koTopbix mogpo6Ho onucana Boiie (B Pexume 1).

ITpu padore B pexxnme P2, ecm repmoperymstop paspemaer padory IIIMM, To Ha HIKHEM SKpaHe TU(PHI, U3MEHSIOIINECs B THHAMHUKE,
OTpaXaloT BpeMs paboThl KlalaHa, a cratudeckas uugpa - Bpems npocros. Eciau pabora IIIMM 3anpenieHa, Ha HHIUKATOPE MOSIBIISIIOTCS
nonuku (00,0).

PEXXWM P3 (aBTomatuueckuin LUMM + He3aBUCUMBI TEPMOPETYNSTOP)

B pexxume P3 mpubop caMocToaTensHO (OPMUPYET BCTPOSHHBIM TEPMOPETYISTOPOM 7/ «cTapT-croms i I Ma, a Taxke ynpasiseT
JIONOJTHUTEIbHON Harpy3Koi ¢ IOMOILbI0 HE3aBUCUMOT'0 PEJIEHHOI0 TEPMOPETYIATOpa £2.

IIpu ucnonp3oBanuu pexxuma P3, k mprOopy HEOOXOIUMO COTIIACHO MPUIIAraeMbIX CXEM MOIKIFUYUTH 2 naryrka temreparypsl DS18B20
(Puc.3). B cepsucHoM Mmento B mapamerpe 5FF Briopats £ 3 u noxteepmuth. [lpu 3ToM NMpuGOp OMO3HAET 00a JATIMKA U TIOKAKET
TemIepaTypy JaTduka f/ Ha HUDKHEM MHIUKATope, a TeMIlepaTypy JaTduMka ¢2 Ha BepxHeM. EciM 1aTyuku CMOHTHPOBAHBI B CUCTEME U HE
COOTBETCTBYIOT MECTAM HA3HAYEHHS, TO B CEPBUCHOM MEHIO €CTh NAPAMETP L dlE , IPH MOATBEPKACHAN KOTOPOTO (IIOCIE 3aIEPHKKU 3 CEK)
IIPON30HICT IOTHIecKast 3aMEHa TATINKOB MECTAMIL.

Ha BepxHEM MHIMKATOPE OTOOPaKAETCS TEMIIEPATypa TEpMOPETyIisTopa £2 u MeHto £ ¢ , I ¢ (3a/1aHue TeMIiepaTypbl U THCTEPE3HUCA), &
Taxske £ & . TepMoperynsrop 12 yIpasiseT He3aBUCUMBIM peJie (B OTIM4He T £/, KOTopbIid yrpasnset IIIMM), a joruka paboTsl uaeHTHYHA 1] . B
CEpPBHCHOM MEHIO €CTh TapaMeTphl {1& £ u H{J C 1yis TepMoperyssTopa £2, COOTBETCTBEHHO KOPPEKIUS TIOKAa3aHUI TEPMOMETPA 1 H3MEHEHHE
JIOTUKHM pabOThI ¢ HATPEBa Ha OXJIAKIEHUE ITPU HEOOXOMUMOCTH. J1s paboTHI TEpMOpEryIIsTopa 12, 3HaueHue apameTpa F £ 10mmxHo 6b1Th 00,0.
B pexxume P3, Ha HIKHEM HHIUKATOPE OTOOpakaeTCsi TeMIIepaTypa TepMoperyssatopa ¢/ wiu padora IIIVM (nmepekirodaeTcs KHOMKoM P+), a
Taxoke mapametpei Mento /1, £, 4, £ 1, 1. Pabora oTux mapamerpos yxe onucana B pexumax P1 u P2. B pexxume P3 BeIxon TepmMoperyssitopa
¢t1 n IITM cUMUCTOPHBIH.

PEXWM P3 c Pt (zanyck LUWMa no genste Temnepatyp)

B pexume P3 ¢ mapamerpom £ & >0 npubop Gpopmupyet «crapr-cTonbby s IIIMM 10 pa3HOCTH TeMIeparyp AByX AaTUHKOB. Pasperenne
Ha3amyck LIIMM naercs Toraa, Korja TeMieparypa B OTHOH TOUKe MPHOIIKAETCS K TeMIIepaType B Ipyroi TOUKe Ha 3aJaHHOE 3HAYCHUE.

Ecnu B mapamerpe P £ (pasHocTh TeMmepaTyp) 3anucansl Homukr 00,0 , To cucTeMa paboTaeT Kak Ba pasHbIX TepMoperynstopa (P3); eciu
ke B P& 3anucano 9ucio, oTIMYHOE OT HoJIsA, To IIIMM 3amyckaeTcs Kora pasHula TeMeparyp (II0 MOIYIIkO) OT ABYX TEPMOAATYUKOB (A1=|t]-
12| ) CTAaHOBUTCS MeHbIIIE WU paBHA 3ToMy unciy (At < FE) . Hanpumep, npu FE = 01,5 pabota knanaHa 6yJeT paspelieHa, ecili PasHOCTh
temneparyp Oyaer or 0° mo 1,5°, a ecnu pazHOCTh Temrneparyp npeBbicuT 1,5°, To pabota kianaHa 3anpenieHa. [Ipu 3tom camu o cebe
roka3aHus ¢/ 1 t2 3Ha4eHUs He UMEIOT.



OBLWME NOJIOXKEHNA

Monxaouyenue k1ananos Ha 12V, 24V u ap.

CHMHCTOPHBII BBIXOJ IIPEITIONATAET UCTIONB30BaHKE B CHCTEME Klanana ¢ 06MoTkoi Ha 220 BonsT. B pesknumax P1, P2 u P3 ¢ PE>0
MOYKHO TIPHMEHSITh KJIANaHbl C JII0OBIM HaIpsKEHHEM 0OMOTKH, NMes HCTOUYHHK HAIPSDKEHHS, COOTBETCTBYIOIINH HANPSHKEHHUIO TUTAHUS
0oO0MOTKH KianaHa. [Ipu 9ToM KiianaH moKItoyaercs K peneiHoMy Bbixony rnpudopa (Puc. 4). [Tonkiaro4nuTh pesieifiHbIi BBIXOJ MOXKHO B
cepBHCHOM MeHIo B napamerpe £ 8L (! - cumucTopHslii Beixon IIHMM, ¢ - perne moAkIodeHo U AyonupyeT paboTy CHMHCTOPHOIO
BEIXoza). B pexxume P3 mpum PLt = 00,0 nogxiroueHme peneiiHoro Beixoga k IIMM HEBO3MOXHO, Tak Kak OH 3aJ€lCTBOBAH IOA

HE3aBMCUMbIH TEpMOpETYJIATOP. B 9T0M pesknme snauenue £ 5L urnopupyercs.
OOpbIB U IOTEPSI IATYMKOB
Ecnu npu skcITyaranmm no KakuM-J1m00 mpuarHaM Oy/IeT OTepsH TaTYHK (M1 00a), Ha COOTBETCTBYIOILEM HHMKATOPE MOSBATCS TPU

yepTouku (- - - ), 1 pabora IIIM u Tepmoperymstopa ¢2 6mokupyercs. HeoOXonnmo 1aTduKy 3aMEHUTH Ha HOBBIC W 3aHOBO PACTIO3HATH

UX 1M POBbIC MHANBHIYATbHBIC KOMBIL. JIJIs1 3TOT0 HEOOXOANMO MOACOCANHUTD K MPUOOPY AaTUHK (IATUNKH), HAKATh KHOMKY [T+, 1 3aTem

0/aTh NUTAOIIee HANPsKeHHe Ha Ipu6op. [Toclie 0o3HaBaHUA NaTYMKOB €CIIH HEOOX0IUMO BOCIIONb30BAThHCSA APAMETPOM £ alf .
Kanu0poBka narunkon
[Tpu ocymectBieHnn 0oTOOpa IO AEIBTE TEMIIEPATYp» ClleAyeT 0co00e BHHUMAHUE YIACJIUTh YTOOBI JATUYUKK OBLIM YETKO

OTKaJIMOPOBAHBI APYT MO APYTa. JIJis 5TOro He0OX0IMMO BOCTIONB30BaThes napameTpamu /1£ fullt 2.
KpaTkoBpeMeHHOe BKJIIOUeHHE HATPY3KH
[Ipu BXOZE B MEHIO M PENAKTHPOBAHWM YCTAHOBOK PabOTa PENCHHOTO M CHMECTOPHOTO BBIXOIOB OJIOKHPYETCS, a IpU BO3Bpare

BO300HOBIISIETCS C ATama «padoTtay. Takum obpazom, eciu O6aaromaps padbore GpyHKIMA TeKpEeMEHTa BpeMs dTara padoTsl nocturiio 0, To

TIpH BKITFOUCHHUH IPUOOPA M ITPH BBIXOJIE M3 MEHIO BOZMOXKHOE KPaTKOBPEMEHHOE (Ha TOJTF0 CEKYH/IBI) BKITFOYCHUE HATPY3KH.
AJbTepHATUBHOE UCII0JIb30BaHue NpUOopa
[Tpnbop MoXKeT UCIONIB30BaThCS KK ABYXKaHAIBHBIH MM OTHOKAHAIBHBIA TEPMOPETYJISITOP C BO3MOKHOCTHIO H3MEHEHHMS 10/IaBaeMO

Ha TOH momaocTr 3a cuer [IIMM (Puc. 5). XapakTepucTHKH MOIKIFOYACMOT0 CHMUCTOPA B 3TOM CJIydYae BHIOMPAIOTCS B 3aBUCUMOCTH OT

MOIIHOCTH BBIOpanHoro TOHa.

Takxe mprOOp MOKHO HCIIOI30BATH KK IUKIMYECKUHN TaliMep ¢ IIMPOKUM AUAITa30HOM BPEMEHHBIX HHTEPBAJIOB.

Tabnuua 1. OnucaHue HacTpavBaeMblX NapaMeTpoB MeHI0 npubopa.

MapameTp OnucaHune HocTtyneH B BoamoxHble 3HauyeHune no
pexunmax 3Ha4vYeHnd yMOn4aHuo
n Iepuoo. Obiiee BpeMs 0JHOTO IUKJIA pabOTa-IPOCTOM. P1 (P1), P2 (N)), ot 00,0 10 99,9 cex; |[O20
P3 (M) * ot 000 10 999 cex;
ot 000 1o 999 mun
r Creascnocms. Bpemst paboTs! (0TKpbITHS Kiarada) B porerrax | P1 (M), P2 (M]), |or 00,0 1o 100% 5400
ot Ilepuooa. P3 (M)
Y Ymenvwenue (nexpemenr). Yucio (B %), Ha KOTOpOE P1(M}),P2(MN}), |or 00,0 m0 100% 100
YMEHBIIIAETCs BPeMsI PabOThI C KaXKJIbIM «CTapT-CTOIIOM). P3 (MY)
ti Temnepamypa mepmopezynamopa 1. Temmneparypa, npu kotopoii | P2 (P1), P3 (M]) ot 00,0 o0 110 °C 300
naeTcs paspenienue Ha pabory LLIVIM.
i Tucmepesuc mepmopezynamopa 1. Pasnuua temneparyp ajs P2 (P1), P3 (M}) ot 00,0 10 110 °C ooo
BKJIIOYeHHUs U BbIktouenust LI Ma.
te Temnepamypa mepmopezynamopa 2. Temneparypa, KOTOPYIO P3 (P1) ot 00,0 10 110 °C 300
KOHTPOJIUPYET HE3aBUCUMBbIH TEPMOPETYIATOP.
re Tucmepesuc mepmopezynamopa 1. Pasuuia remmeparyp st P3 (P1) ot 00,0 mo 110 °C ooo
BKJIFOYCHHUS U BBIKIIFOYCHUS Pelle.
P Paznocms memnepamyp MEKy TaTYMKAMHU, 110 JTOCTHKCHUN P3 (P1) ot 00,0 10 99,9 °C 000 (pysxuus
KoTopoii Biitodaetcs LIUM (mpu P £ >0). OTKJIIOYCHA)
8rPF Buibop pescuma pabomer. llepeximodenne Mexay pexumamu Pl, | cepprucHoe MeHIO PLPZP3 Pl
P2uP3.
ne Ilonpaska mepmomempa 1. BueceHune KOppeKTUPOBKU CEePBUCHOE MEHIO o1 -9,9 10 9,9 °C oo
(xamuOpoBKa) B IIOKa3aHUs TepMoMeTpa ¢/.
nee Ilonpaexa mepmomempa 2. Buecenue KOppeKTUPOBKU CEpPBUCHOE MEHIO o1 -9,9 10 9,9 °C oo
(xanmuOpoBKa) B IIOKa3aHUS TepMOMeETpa £2.
HO ! Hazpes-oxnasrycoenue 1. VI3MeHeHNE TOTHKHA PaOOTHI CEpPBUCHOE MEHIO hotb,lol hot
TepMmoperyisaTopa 1.
HOCZ Hazpes-oxnancoenue 2. ViameHeHne TOTHKH pabOTHI CEPBHCHOE MEHIO hot, Lol hot
TepMoperynaropa 2.
EBF Eounuua epemenu, B xotopoi 3anaercs Ilepuoo {1. Jlecaroie CEPBUCHOE MEHIO d5,5,600 d5
nomu cexyHabl 4 5, cexynnsl 5, munyTe 50
cgr Cronuposams 6b1x00 cumucmopa. [lonkioueHue peneiHoro CEepPBUCHOE MEHIO ! (oTKJIIOUEHO), c
BeIxoza jurst IIIIM-raiimepa, yOIupyromero CHMUCTOP. C (mozmKImoueHo)
CdE Cmena damuukoe memnepamypet. JIorndeckoe H3MEHEHNE CEpPBUCHOE MEHIO HeT (MCIoJHsIeMas
MeCTaMH JIaTUYUKOB Jyis ] U 12. KOMaH/Ia)

* B Tabnuue orMerka P o3Hadaer, 4To mapameTp JOCTYIICH Ha BEpXHEM dKpaHe npu Haxatuu P+ ; [1] - 4rto Ha HKHEM 1o KHomke [7-.
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Puc. 3. BapuaHT nogkntoyeHus npmubopa B
pexume P3. Tepmoperynatop t2 npubopa
LWWM-2 ncnonbsyetcs Ansa ynpaeneHus
pexumom pasroHa PM-2.

Puc. 5. BapunaHT ncnonb3oBaHus npmbopa B
Ka4yecTBe ABYXKaHanbHOro TepMoperynsatopa
(VN ogHOKaHanbHOro) C BO3MOXXHOCTbIO MEHATb
nogasaemyto Ha TOH1 molHocTb 3a cuet LWVM.
XapaKTepucTuku CuMmucTopa B 3TOM criyyae
BbIGMpaoTCs B 3aBUCUMOCTU OT MOLLHOCTH
BblOpaHHoro TAOHa. Bmecto TOH2 k peneiiHomy
BbIXO4Y MOXET MoAKNto4aTbCs, K npumepy,
KnarnaH BoAbl OXJTaXOEHWs, HeperynmpyeMbii
KnanaH otTbopa, cuctema aBapumnHOM Mnm
LUTATHOWM OCTAHOBKM Texnpouecca, U T.4.
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R1
Puc. 4. BapuaHT nogkntoyeHms K A1| |A2
npmnbopy KnanaHa ¢ KaTyLUKOW He Ha NG
220V B pexumax P11 P2 n P3 c Pt. Puc. 5.
nepwuog M=2c nepvog 1=2c:
— | : :
pabora |npoctoi| pabota | npocToii| pabota |npocToii| paboTa ab. npocTow @6. npocto  pab. npocton  pab.
CTAPT 1cek | 1cek | 1cek 1cek | 1cek | 1cek CTAPT ,2c 1,8 cek ﬁ; 1,8 cek %c 1,8 cek Uﬁc
1 L e e P e L P Py, 5 ‘\H\HHlHH\HH‘\\HHHlHHH\H‘\HH\Hl\HHHH‘\HHHL
Oc 1c 2c 3c 4c 5c 6¢c T, cek. Oc 1c 2c 3c 4c 5c 6¢c T, cek.
CkBaxHocTb C,=50%; CkBaxHocTb C,=C,-Y=20%-10%=10%;
Pa6ota P,=I1*C,=2c*50%=1c; Pabota P,=1*C,=2c*10%=0,2c;
Mpocton [p,=l1-P,=2c-1c=1c Mpocton lp,=l1-P,=2c-0,2c=1,8¢c
nepwog N=2c nepvog N=2¢c
—— ——
pabora| npocToi |paboTal npocToi |paboral npocTon |pabora npocTown
CTAPT 0,8cek| 1,2cek [08cek| 1,2cek [0,8cek 1,2cek |0,8cek CTAPT : :
2 \H\\H\l\\\\\HHHH\H\1\\\\\\\\\\\\\\\\\1\\\\\\\\\\\\\\\\L 6 ‘HHH\HlHH\HH\HHHHlHHHH\1\HHHHlHHHH\1\\\\\\\\L
Oc 1c 2c 3c 4c 5c 6¢c T, cek. 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

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

Puc. 6. Onucanue norvku n cxema pabotsl LUMM. MNepuog 1=02,0 ¢, CksaxHocTb C=50,0 %, YMeHbLweHne Y=10,0 %.
HaumHag ¢ 6 «cTapT-cTona» 3a cyeT PyHKLUMN JeKpeMeHTa npmbop yxe He ByaeT nogaBaTh NUTaHWE Ha KnanaH.
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