ABTOMATHKA CTApT/CTONA

BKY-01

HMHCTPYKIUA 110 SKCILTyaTallun

ABTOMaTMKa yrnpaBneHus ctapT/crtonom (ynpasneHust otbopom) bKY-01 310 cucrema,
KOTOpas CNyXuT ANs npeaoTBpalleHns nonagaHms XBOCTOBbIX hpakunii B oT6Op ToOBapHOro
cnupTa. 44poM, onpenensiiowmm anropmtMm paboTbl aBTOMaTUKKN, SBNSETCSA YHMBEPCANbHbIN
KOHTpoNnep-tepmoperynatop MPT-120M.

[ns npaBMNbHOMO NOHMMaHUSA BCEX BO3MOXHOCTEN 6/10Ka aBTOMaTUKM peKOMEHAYEM
03HAaKOMWUTbLCSI CO CNpaBOYHOWM MHGpOPMaLMeENn O BOIMOXXHOCTSAX, M NpaBMnax nporpaMMmnpoBaHums
6noka UPT-120

Bnok 3apaHee, nepea npogaxen, 3anporpaMMMpoBaH Ha CTaHAapTHYO paboTy MeToAoM
«CTapt/cTona» npu pektudukaumun. NosToMy BCe, YTO OCTAETCHA cAenaTb onepaTopy - 3TO
3a4aTb KOHKpPETHYI0 TeMnepaTypy cTona npu Hadane otbopa ToBapHoro cnupta (Koraa Bce
TemnepaTypbl B KOJIOHHE yXe YCTaHOBJIeHbI), N HabnogaeTcs KBa3ncTauMoHapHbIN,
CTabunbHbIM MO TeMnepaTypaM B KOJIOHHE, pexuM paboTbl. TeM He MeHee, AN CneunanbHbIX
NpUIoXeHnn Bam MoryT noHanobuTbCsa BCe AOMOMHUTENbHbIE HACTPOMKU. Hxe npueeaeHa
noaHas MHCTpykumnsa 6noka NPT-120

TexHUYecKne XxapakTepuUCTUKN B pexxume tepmoperynaropa UPT-120

NHTepBan perynampyemon Temnepatypbl, C..cveeeeeeeeeeeeecinnnnns ot 0 po +125
Paspelwatowan cnocobHOCTb NPY USMEPEHUM U peryanposaHmm, °C:

B MHTepBane Temnepatypbl 0...99,9 °C ..o 0,1

B MHTepBane Temnepatypbl +99 °C U +125 °C..vvveeeeeveeeieiiiiviee, 1
MorpelwHocTb M3mepeHus, °C, He bonee:

B MHTepBane Temnepatypbl 0...99,9 °C ...ooovvvrviiiiiiiiiieeeeeeeeiians 0,1

B MHTepBane Temnepatypbl +99 °C U +125 °C..vvvveeeeeeeeieiieiieeee, 1
NHTepBan yCTaHOBKM TMCTEPE3MNCA, “Cuurrrrreeeeeeeeeeceiiinirreeeee e +0...50

BepxHAA rpaHMLa YCTAHOBKU UHTepBana peryanposanus, °C ....+10...+125
Hu»KHAA rpaHMLa YCTAaHOBKM MHTepBasia peryamposanms, °C .....-50...+80
NHTepBan KOPPEKTUPOBKM MOKa3aHUN TepMOMETPA, °C....ccvveeeeennnns 12

OnucaHue paboTbl

Tepmoperynatop paboTaeT KaK B PeXKMME Harpesa, Tak U oXNaxKaeHus. [JonoSHUTEIbHO MOMKHO
YCTaHOBUTb MPOAO/INKUTENbHOCTb NOAAEPHKAHNA TeMNepaTypbl B MHTepBase 1—999 MUH MAU OCTaHOBKY
paboTbl TEpMOpPErynaTopa Ha TOT e NPOMEXKYTOK BpemeHU. B npouecce paboTbl noacyMTbiBaeTCA
CYMMapHas NpoAo/IKUTENbHOCTb NOAKAOYEHNA HarpeBaTenn K ceTu. YCTponcTBo paboTaeT COBMECTHO C
AaTYMKOM TemnepaTypbl Ha OCHOBe MUKpocxembl DS18B20 ¢ aBTomaTMyeckum onpegeneHunem ero ID-koaa.
Talimep obecneynBaeT 3a4ePXKKY, KaK BKOUYEHUSA, TaK U OTKIIOYEHMA HarpesBaTens.

YnpasneHue paboToi U yCTaHOBKY MapaMeTpOB OCYLLECTBSAIOT C MOMOLLbIO TPEX KHOMOK « A »
(ymeHblueHue), «P»» (yBennueHune) n «B» (8Bog). B 3aBUCMMOCTM OT NpeaBapuTeNbHON YCTaHOBKN
YCTPOMCTBO MOXKET BbINONHATb GYHKLMMU YHUBEPCANbHOTO TEPMOPErynsTopa UK 6biTb B poan Talimepa.
[na Bbibopa GyHKUMOHANBHOIO Ha3HaYeHMA HeOBXOAMMO HaXaTb Ha KHOMKY «B» U, yaepXuBas eé,
noAaTb HanpaxeHue nuTaHuA. Ha nHaukatope HG1 nosasutca Homep TeKyLlel yCTaHOBKM (puc. 2).



KHoMKamu « €» u «P>» ycTaHaBAMBAIOT PeXUM paboTbl: 1 — yHUBEpPCaNbHbI TepMoperyaaTop (3agaH no
YMOYaHUt0), 2 — Talimep. 10 NOATBEPKAEHUA CnesyeT HaxKaTb Ha KHOMKY «B» . U3MeHeHMs BCTyNAT B
CUNY NOC/E CNeAYIOLLErO BKIOYEHMA.

BuGop pexvma NoarTeepxaenne

-1- L nol Mpu paboTe ycTpOCTBa B KaYeCcTBE TEPMOPEryAaTOpa AATUYMK
4> TemrnepaTypbl pacnonaratoT B MecTe, rae HeobxogMmo nogaepmeaTb
1 - TepMOperynaTop, 2 ~Takmep

3a4aHHyto Temnepatypy. Mocne noaxknoyeHMa Nnpnbopa K CETU Ha

Ee: 8 nHaukaTtope "npoberaet" TectoBaa Haanucb HELLO — Tepmoperynstop
roToB K pabote. B pabouem pexumme Ha MHAMKATOPE MOCTOAHHO OTOOpPArKaeTcs TeKylee 3HaYeHne
TemnepaTtypbl. O TOM, YTO HarpeBaTe b B AaHHbIN MOMEHT BK/OYEH, CBUAETE/IbCTBYET MUraloLLLasA TOUYKA B

Maagliem paspage.

YcTaHOBKY TemnepaTypbl NPOM3BOAAT KHOMKamMK « €» u « P », No ymonyaHuto oHa coctasnnet 30 °C. B
MOMEHT HaXaTuA Ha byt 13 3TUX KHONOK HAa MHAMKATOPE MNOABASETCA MUrAoLLEE 3HAaYEHMEe
yCTaHaB/MBaeMOM TeMNeEPATYpPbl, @ MO UCTEYEHUU 5 C MOC/Ie NOC/IeAHErO HaXKaTuA TePMOpPEryiATop
BO3BpaLLaeTcs B paboumnii pexxum. Bce BBeAEHHbIE AaHHbIE COXPAHAOTCA B SHEProHEe3aBUCMMOMN NaMATK
MUKPOKOHTpoOAepa. Mpn HaxKaTUKN N yAepKaHUN KHOMOK « d» U1 « P> » BblIOpPaHHbIN NapameTp U3MeHaeTcA
6bicTpee. B 3aBUCMMOCTU OT NPOLO/IKUTENBHOCTU HAXKATUA NOCNEeL0BaATE/NIbHO NEPEKNIOYAIOTCA ABE €ro
CKOPOCTU N3MEHEHMUA.
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TemnepaTtyp BKIOYEHUA U
OTK/II0YEHMA HarpesaTen. YCTAaHOBAEHHOE YNCA0 CYMMUPYETCA C 3a4aHHOM YCTAaHOBKOM TeMnepaTypbl A1
BK/IIOYEHMA U BbIYMTAETCA ANA BbIKAOYeHUA. Ecan, Hanpumep, 3agaHa Temnepartypa 30,0 °C, a TP — 4,5,
TO B PEKMME HarpeBaHMs OTKIOYEHME HarpeBaTens npounsonaér npu temnepatype 30,0 +4,5=34,5°C, a
BKAtoueHme — npu 30,0 - 4,5 = 25,5 °C. Ecnm Tepmoperynatop paboTaeT B peXume OXNarkaeHus,
OTK/ItOMEHME Npon3oNAET Npu Temnepatype 25,5 °C, a BkatoueHne — npu 34,5 °C. Ecam yctaHoBuTb TP
paBHbIM 0, Ha MHAMKaTope oTobpasunTca Hagnmce NP 1 Nnpubop 6yaeT paboTaTb Kak 0ObIYHbIN TEPMOMETP,
Ha MHAMKaTope 0TObpPa3nTCA TEKYLW,AA TeMNepaTypa, a HarpesaTenb byaeT BCE Bpems OTKAtoYeH. Mo
YMOIYAHMUIO YCTaHOB/IEHO 3Ha4veHue TP, pasHoe 3,0.



BMP — BepxHWit Npeaen TeMnepaTypbl. DTOT NapameTp onpeaenaetT MakCMMaibHO BO3MOMXKHOE
3Ha4YeHuWe ycTaHaBAMBAEMOW TeMnepaTypsbl. B cayyae npesbileHMA 3TOro Npeaena, He3aBUCUMMO OT APYIuxX
YCTAaHOBOK, HarpeBaTeb byaeT oTkAtodeH. Mo ymonyaHuto B BMP 3agaHo 3HaveHume 80,0.

HMAP — HWMXKHKUIA Npeaen TemMnepaTypbl. ITOT NapameTp onpeaensier MMHUMA/IbHO BO3MOXKHOE
3HauYeHuWe ycTaHaBAMBAEMOW TeMnepaTypsbl. B cayyae cHMxeHUA Temnepatypbl HUxe HIMP, HesaBucnumo ot
OPYrMX HAaCTPOEK, HarpesaTe b TakXe 6yaeT oTKAtoYeH. 3HadyeHne HIMP Bceraa meHblwe nam pasHo BIMP. Mo
ymonyanumio 8 HIMP 3agaHo 3HayveHue 10,0.

BPB — NpoAo/iXKUTENIbHOCTb BPEMEHW BKAKOYEHUA (B MUHYTAX). ITOT NapamMeTp 3a4aET BPeMEHHOM
WHTepBan, B TEYEHUE KOTOPOro NOAAEPKUBAETCA 3a4aHHaA TemnepaTtypa. [10 ero OKOHYaHMM KOHTaKTbI
pene 6yayT pa3somKHyTbl. MpU3HAK UCTEUYEHUA YCTAHOBIEHHOIO BPEMEHHOIO MHTEPBaNa — MOCTOAHHO
CBETALWAACA TOUYKA B M1aAWwem paspage nHaMKaTopa. NMoBTOPHbIN 3anycK Talmepa Npomn3BOAAT HaXKaTUeMm
Ha KHoMKy «B» . Echn BPB ycTaHOBAEHO paBHbiM 0, Ha MHAMKATOP BbIBOAUTCA M306parkeHme "---", a Talimep
B paboTe TepmoperynsTopa He y4acTByeT. [10 yMONYaHMIO TaMMepP OTKIOYEH.

BPO — npoaonuTenbHOCTb BpeMeHN OTKAtoUYeHUs. MNapameTp 3a03ET BpemeHHOoM uHTepsan (B
MWHYTax), B TEYEHNE KOTOPOTO YCTPOMCTBO HAXOAUTCA B BbIK/IIOYEHHOM COCTOAHMM, NpeAHa3HaYyeH ans
NCNo/Ib30BaHMA COBMECTHO C NapameTpom BPB. 1o OKOHYaHWM YCTaHOB/IEHHOIO MHTEPBala BPEMEHM
YCTPOMCTBO BO3BpaLLaeTcs K GYHKUUKM noaaepaHma Temnepatypbl. Ecin, Hanpumep, yCTaHOBUTb
3HauyeHue BPB 90, a BPO 60, Tepmoperynstop byaeT UMKIMYECKU NoAAepKUBaTb TEMMEPATYpy B TeYeHUE
90 MMH, a 3aTeM OTKAOYATLCA HA 60 MWH M cHOBa BKAOYaTbCcA Ha 90 muH N T. 4. Ecnm BPO pasHo 0, Ha
MHAMKaTope BbIBOAUTCA N300paxkeHme "--", a Tamep B paboTe TepmoperynaTopa He yyacTtayerT. o
ymonyaHuio BPO nmeeT HyneBoe 3HayeHue (Talmep OTKAOUYEH).

NAP — napameTpbl paboTbl. 3HadeHue MAP onpeaenser pexmm paboTbl TEPMOPEryAATOpa: HarpeBaHme
nnu oxnaxaeHwue. Mpu pabote coBmecTHo ¢ HarpesaTtesem B MAP Heobxoamumo yctaHosutb HA, npu pabote
coBMecTHoO c oxnaguTtenem — OC. Mo ymonuyaHuio B NMAP 3agaHo 3HayeHne HA (paboTa c HarpesaTenem).

NON — nonpaBKa NOKa3aHMN. ITOT NAapaMeTp NO3BOAAET NPOBOANTb KOPPEKTUPOBKY NOKA3aHUM
TEPMOMETPA U B C/ly4ae HeEOBX0ANMMOCTM J06MTbCA (MO 06pPa3LOBOMY TEPMOMETPY) NOTPELLHOCTH
nsmepenua menHee 0,1 °C. 3HauyeHue MOM pobaBaseTcs K TEKYLWMM NOKaszaHUAM TemnepaTypbl. O6bIYHO B
KOPPEKTUPOBKE MNOKa3aHUI HET HEOOXOAMMOCTM, MOCKONbKY AaT4YMK TemnepaTypbl DS18B20 nmeet
33aBOACKYHO KaNMBPOBKY M O4EHb BbICOKYH TOYHOCTb M3mepeHus. Mo ymondyanuto MOM nmeet 3HayveHune 0,0
(KOoppeKTUpOBKa OTCYTCTBYET).

PAB — Bpemsa paboTbl Harpesatens (v oxnagutens). B sTom pexume BbiBOAMTCA Bpemsa (B Yacax), B
TeYeHMe KOTOPOro HarpesaTesb 6blsl BKAOYEH. 3TO NO3BOAAET OLLEHUTb PACX0Z, 3/IEKTPOSHEPTUN.
Hanpumep, ecnn mecayHble noka3aHnA PAB pasHbl 250, a MOLWHOCTb HarpesaTebHoro anemeHta — 0,5
KBT, pacxon anekTposHeprmuun coctasaseT 125«kBt-u.

HOI — ngeHTUdUKaUMOHHBI HoMep (ID-Koa) AaTyMKa TemnepaTypbl, 418 NO/b30BaTENN HE BaXKEH.
Ecnu cBA3b C 4aTYMKOM HapyLLEHA , UM NO KaKUM-IMB0 NPUYMHAM KoZ, CYMTaTb He yAanocb, Ha MHAMKATOP
6ynet BbiBegeHo coobuieHue Err (ownbKa).



ObbiuMbit  YCranoska Eavinua  [dewucrewe no YCTpolicTBO aBTOMATUYECKM onpegenset
pexum paborst  Taumepa W3MEPEHUA  OKOHYAHWKU CYeT2 5 uyme u MCNPaBHOCTb AaTYMKa

100 L |100| L [SEC| L | OH| L temnepatypbl. Mpu 06pbIBe LenW UK

<» <> <> OTCYTCTBMM AAT4MKA HA UHAMKATOpE NOABUTCA
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Puc. 4 .
daBapUMUHaA U HarpesaTe/lb OTK/IKOYaeTCcA.

[na npocmoTpa M U3MEeHEHUs YCTaHOBOK Npu paboTe B perMme Talmepa HEOBXOAMMO BOMTU B MEHHO.
[na aToro cnegyer Ha*KaTb HA KHOMKY «B» . YCTaHOBKY NPOBOAAT B COOTBETCTBMMU C puc. 4. Yepes 5 c nocne
NocneaHEero HaXKaTna Ha Itloby0 KHOMKY YCTPOMCTBO NepexoamnT B paboumnii pexknum, a BCe HAaCTPOMKM
COXPAHAIOTCA B SHEPrOHE3aBMCMMOM NamATKU. [Nocne Bxoaa B MeHI0 NMOABNAETCA TEKyLLAA YCTaHOBKaA
Talimepa (MHAMKaTop muraet). KHonkamu « A» n « P> » ycTaHaB/MBalOT BPEMEHHOM MHTEpPBan B npegenax
000...999 (no ymonyaHuto 3agaHo 100). Ecaum yctaHoBuTb 000, Talmep 610KMpYyeTca, a B paboyem perkume
Ha MHAUKaTope byaet coobuieHne "---",

Mocne ycTaHOBKM UMPPOBOro 3Ha4YEHMNA HaXKMMAKOT Ha KHOMKY «B» , M 3aTeM MOKHO 3a4aTb €4UHULLbI
N3mepeHusa BpeMeHU. ITo MoryT 6biTb cekyHabl SEC (no ymonyaHuio), muHyTbl MI nnm yacel HOU.

[anee yctaHaBAMBAIOT peXxmm paboTbl Talimepa. Mpu Bbibope OH, nNo ncteyeHnn ycTaHOBAEHHOTO
BPEMEHHOro MHTepBasa, HarpesaTenb byaeT noakntoyeH, Bbibop OFF o3HayaeT, uTo HarpesaTenb byaet
OTK/IloYEH. Bbibop HanpaBneHus cyéTa Talimepa — 06paTHbIN Npu Bbibope OBC (3ag4aH NO YyMO/YaHUIO) U1
npsamoi npu Bbibope — MPC. Bo Bpems paboTbl TaliMepa Ha MHAMKATOPE OTOOpaXkaeTcs Bpemsa. 3anycK
TaMepa OCYLLECTBAAIOT Ha*KaTUEM Ha KHOMKY « P> ». Eciv 3a4aH NpAMOW CYET, NOKa3aHMA U3MEHSAIOTCA OT
HYASA 40 MAaKCMMasibHOrO 3HayYeHus, Hanpumep, 0, 1, 2... U T. 4., @ ecAr 06PaTHBLIN — OT MAaKCUMAJIbHOTO
3HayYeHunAa o Hyna, Hanpumep, 100, 99, 98... n T. 4.

OcTaHOBKY Talimepa NPou3BoAAT KHOMKOM « d» . [pM NOBTOPHOM HaKaTuUM Ha HEE OH NepenaéT B
ncxoHoe coctoAaHune. Ecam BoibpaHa yCTaHOBKA Ha BK/IOYEHME, NO OKOHYaHUM YCTAaHOBIEHHOTO MHTEpPBana
HarpesaTenb byAeT NoAKAOYEH M Ha MHAMKATOpPe NoaBuTca coobuieHne OH, a ecnm ycTaHOBKaA Ha
BbIkNtovyeHne — OFF 1 HarpeBaTenb OTKAtoYeH. O TeKyLiem COCTOAHMM HarpeBaTena MOXHO CyauTb Mo
OeCATUYHOM TOYKe B MAafLem paspage nHamMkatopa. OHa CBETUT — HarpesaTe/b BK/IOYEH, NoralleHa —
OTK/IIOYEH. B ciydae yCTaHOBKM MUHYT MM YaCOB TOYKA KaXKAylo CEKYHAY KPaTKOBPEMEHHO BCMbIXMBAET,
€C/IN HarpeBsaTe /b OTK/IIOYEH, U KPAaTKOBPEMEHHO FaCcHEeT, eC/IN BK/IOYEH.

Pa6oTa aBTOMATUKK BO BpeMs peKTuduKaumum

1.1.1. PekTudomkaums, ¢ MICNOAb3IOBAHMEM METOAA CTApPT/CTOoNA.

Teopusa pexuma cTapT/CTONHOro oT60pa cnupTta

OTOT peXmM HyXaaeTcsi B HEKOTOPOM MOSICHEHWUM, C TOYKU 3PEHUSI PEXXMMOB PaboThbl KONOHHbI.

Kak n3BecTHO (NoapoGHO ONMCAHO B MHCTPYKLMKM MO 3KCMyaTaumMmn KONMOHHbI), Npy NpaBUibHO
BbICTaBNEHHOM OTOOpE KONOHHa paboTaeT B KBa3UCTaLMOHAPHOM peXume.



OTOo 03Ha4aeT, YTO MO BbICOTE KOSIOHHbLI CTabUMNBbHO pacnpeaensieTcs KOHLeHTpaums npuMmecen
BeLLecTB, ucnapsiiowmnxcst u3 kyba B npouecce paboTtbl. WM, nockonbky Temnepatypa KUMNeHus
CMecu BeLLEeCTB, HEMOCPEACTBEHHO CBsi3aHa U onpefensieTcs CoOCTaBOM CMECU — MO KOMOHHE B
npouecce paboTbl ycTaHaBMNMBaeTCs OMNpeAerieHHbl rpagueHT TemnepaTyp, KOTOpbIA MoYTU He
MEHSIETCS BCIO pEKTUDUNKALIMIO.

"py6o roeops, B Kybe MeHsieTCa cocTaB CMecH, No Mepe UCMapeHns N3 Hero cnnupTa MeHsieTcs
TemnepaTypa KuneHus aTon cmecu B kybe. A B aecnermartope (4a 1 B 60nbLUEn YacTu KONOHHbI)
TemnepaTypa NpakTU4eckn NoCTosiHHa 1 6nnska K TemnepaType KUNeHnss YUCTOro cnupTa.

MoBTOpSIO eLle pa3 — aTO crpaBeAnnBO B TOM criyyae, ecnun otéop BblbpaH npasunbHO. Toraa
BO3Bpalwaemon dnermbl xBataeT ANd MOAAep)KaHUs OpPOLUEHUs HacagkM M HopMarnbHOro
pasgeneHns gpakuumn B KONOHHe.

Mo mepe ocyweHus kyba (CNMMPTOBOroO UCTOLLEHUS, rOBOpS TOYHee) u3 Kyba mcnapsietcs Bce
MEHbLUE M MeHblle cnupTa, W, OAHOBPEMEHHO, Bce 6onbwe u Gonbwe Boabl (B eanHuUy
BpemeHun). A oTbupatbca npogorkaeT, npu (UKCMpoBaHHOM OTOOpe, npexae BbiCTaBEHHOE
(HOMMHaNbLHOE) KONMMYECTBO ChNMpTa, KOTOpoe onepaTtop BbiOpan B Havane otbopa Tena.
BHMMaHMe — euwle pa3: ucnapsieTca BCE MeHbLUe, a OTOMpaeTcs TOXe camMoe  KOMMYECTBO.
OuyeBMaHO, YTO BCE MEHbLUEE KONMMYECTBO (orierMbl BO3BpaLLaeTcs B KONTOHHY 06paTHO — paHo nnu
NO34HO HAYMHAET YMEHbLUIATLCS, Takum 06pa3om, HaMoOMHEHWE KONMOHHbI CIMPTOM.

B koHLe KOHLIOB, HacTynaeT TOT MOMEHT, koraa TemnepaTypa BHU3Y KOJIOHHbI HAYMHAET pacTu
(Ha cmeHy HegocTatoleMy CnUPTY NPUXOAAT XBOCTOBblE (opakumun). U, ecnn He MeHsiTb 0TOOP B
CTOPOHY YMeHbLUeHUsI (He BO3BpalwaTb Gonblue B KOMOHHY, oboralias ee cnMpToMm), TO B KOHLE
KOHLIOB XBOCTOBbIE, CUBYLLHbIEe chpakuum nonagyT B oT6op!

CyuwecTByeT aBToMaTuKka, KOTopasi NNaBHO YMeHblUaeT oTGop cnupTa B npouecce paboThl, B
COOTBETCTBMU C YMEHbLUEHMEM €ro ucnapeHusi n3 kyba. OgHako Takasi aBToMaTuka [OBOJSIbHO
fopora, v B 6bITy NPUMEHEHME ee onpaBAaHHO.

Bonee GlOmpKETHLIM MeTOq, OAKOWUN, TEM HE MEHEee, NMpeKpacHble pesynbTaTbl — 3TO METOA
«cTapTt/cTonay,

Cytb MeTOOa

3akno4aeTcst OH B TOM, YTO, NMPU OCYLLUEHMU KOMOHHLI, U pOCTe B ee Terne Temnepartypsbl, (4o
onpedeneHHoOro onepaTtopoM 3apaHee npegena) otéop [MOJIHOCTBKO npekpallaetcs,
HacTynaet pexumm «ctona». [Mocne ctona oTbopa BcA dnerma BO3BpalLLaeTCsi B KOJTOHHY,
oborauias ee CnMpTom.

ObGoraleHre KOMOHHbI MPOoAOIPKaeTcs A0 Tex Mop, rnoka ChuMpT He BbITECHUT XBOCTOBblE
dpakuMn HKe TOYKM YCTAHOBKM TepmomeTpa. [lokasaHus TepMoMeTpa YMEHbLUAKTCH HUXe
MaKcUMarnbHOro npeaena, u Ha4nHaeTcs OTOOP CrMpTa 3aHOBO — PEXUM «CTapTa»

OTW UUKIbI, CMEHSOLLIME APYr Apyra, NOBTOPSIOTCA pa3 3a pa3oM — 3TO U Ha3biBaeTcs paboTon
B pexume «cTtapT/ctona». B cuny WMHEPUUOHHOCTM KOMOHHbI TaKOW PEXMM MNPaKTUYEeCKU He
OTNn4yaeTcs OT BapumaHTa nMnaBHOMO YMeHblUeHUd oTbopa, 4YTO JaeT BO3MOXHOCTb Ferko
NPUMEHATL €ro Ha npakTuke, Nonyyasa rapaHTUPOBAHHO YUCTLIN CNUPT.
YT0 KacaeTca KOHKPETHOro MecTa YCTaHOBKM TEPMOMETPA, N0 KOTOPOMY ONPeaensieTca «Noaxos XBOCTOBY,
TO 3TO ONpPeaenseTca KOHCTPYKTUBOM 060pyAoBaHUA. ITO MOKET bbiTb U mMecTo B AedaermaTtope (4to
AOMYCTUMO, HO He ONTUMANbHO, MOCKOJIbKY POCT TemnepaTtypbl B Aednermatope O3HayaeT nonagaHue
4acTu XBOCTOBbIX $hpaKLMil B MecTo 0Tbopa NpoayKTa). M MecTo B CTbIKe LLapr KOIOHHbI, 1 MECTO B HUXKHEN
YaCTU KOJMIOHHbI — He Huke 20-25 cm OT ee HM3a — rNaBHOe, YTOObI TemnepaTypa M3mepsaacb B Mecte
NpoTeKaHMA MapoB pa3fAendemoi KUOKOCTU. Yem HuKe yCTaHOBAeH TepmomeTp, Tem 60/blwnii pocT
TeMnepaTypbl AOMYCTUM A0 NPUHATUA PelleHnn o NpeKpalweHn otbopa. KoOHKpeTHble pekomeHaauun no
BbI6OpPY 3HaUeHua TcTon Heo6X0AMMO MONYYUTb U3 UHCTPYKLMM Ha KOHKpeTHoe obopyaoBaHue



Cb6opka o60pyAOBAHMUS.
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Puc. Cxema cb6opkn o6opynoBaHus ans pektndukaumm

3 — ky6 ¢ TOHamun, 4 — pgaTtumk TemnepaTypbl B KOFIOHHE, 5 — npuemMHas eMKoCTb AN
cnupTa, 6 — Knana,

OGopynoBaHve ans pekTudukauum cobupaeTcss B COOTBETCTBUM C MHCTPYKUMEW MO €ero
akcnnyaTtaummn. K kyGy npucoeavHsieTcsl KOMOHHA, MOAKM4YaloTCs BCE HeobxoauMble LUNaHru
BOAbl OXNaXXAEeHNsl U OTBOAA B EMKOCTb CnupTa.

TepmomeTp 6roka ycTaHaBNMMBaeTCs B COOTBETCTBYIOLUMIA LUTYLEP B KOMOHHE (CMOTpU
MHCTPYKUMIO Ha obGopyaoBaHue). TepmomeTp AOMmKeH ObliTb YCTAHOBMEH B TOM MecTe, rae
3amMepsieTcs TemrnepaTypa napa C MeHsloWencs npu noaxode XBOCTOB —KOHLUEHTpauuei
(sHaueHvem TemnepaTypbl). PekomeHayeTcs ycTaHOBKa TEPMOMETPA B KONOHHY, He Bbille Yem Y2
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KnanaH ctapt/cTona no otbopy cnupTa B AAaHHOM peXMMeE UCNOoNb3yeTca No nuHum oTbopa
NPOAYKTA M3 KOMOHHbI, 1 MOXET ObITb BKIOYEH NEpea XOnoAunbHUKOM (Mexay perynsitopom
oTbopa 1 XoNnoAUNbLHUKOM NPOAYKTa).

e A

MO BbICOTE KOJTOHHBbI.

1

doTo YcTaHoBKa knanaHa otbopa



Mepexoa K oT60py TeAa u Koppekums Temnepatypsl Tctona

Mo [oCTMXeHMo 3apaHee BbIOPAHHOrO YPOBHS HAarMOSIHEHUSI €MKOCTM Afis NpuMema rornos
onepaTtop NPoM3BOAUT CMEHY NPUEMHOM eMKOCTU, U NepeHanpaBneHne notoka cnmpTa B eMKOCTb
Ana Tena. 3atem ornepartop NpoM3BOAUT NePeBOL BEMMYMHBI OTOOpPA CO 3HAYEHUs 0TGopa ronos
Ha BenuuuMHy oT6opa Tena. UMM yeBenuumeaeTtcss 00 BenuuuHbl OTGOpa, onTMManbHOW Ans
MCMOSb3yEMON KOSNOHHbI, 1 onpeaensieTcs onepaTtopomM

B MomeHT Hauana otbopa Tena 3agaetca Tcton — TemnepaTypa, Npu JOCTUXEHUN KOTOPOM B
MecTe YCTaHOBKM [aTyMKka HacTynaeT cTon oTbopa. TcTtona BbICTABMASIETCS HECKOSbKO BbILLE
TeKyLLen TeMmnepaTypbl, yCTaHOBUBLLENCS B TOUKe 3amepa (yCTaHOBKM TepmomeTpa) TTek.

Mpn yctaHoBKe AgaTtumMka Temnepatypbl B gedniermatope a1o npesbiweHue (MPB) obbiyHO
0,1C, B Tene konoHHsl NMPB=0,2-0,5C.

Ecnun TepMoMeTp yCTaHOBIEH B Tere KOMOHHbI, TO TeMnepatypa ctona Ha 0,2-0,4C Bbiwe TTek
yalle Bcero ontTumaribHa.

B nio6om cnyyae Tcton BbiOmpaeT onepaTtop
Tcton=TTek+1PB

ELWE PA3!

OctaHoB oTOOpa NPoM3oMaET, Korga B KONMOHHE TemnepaTypa nogHumeTcst 6onblue, Yem Ha
MPB rpagycoBs (OT yCTaHOBMBLLEWCS B TOUKE U3MEPEHNS B KOJTOHHE HA MOMEHT nepexoaa).

OpHako TcTona o6s13aTenbHO OHa A0MKHA GbiTh 3anporpammMmnpoBaHa onepaTopoM, UCXOas U3
MecTa yCTaHOBKM TEpPMOMETPA.

Ecnn oH ycTaHoBneH B gedhniermatope, TO oHa gofkHa 6biTb Ha 0,1C Bbilwe ToW, KoTopas
yCcTaHOBMUNachb Npu Havane otbopa Tena.

Ecnn TepmomeTp yCTaHOBMEH B Tere KOSMOHHbI, TO TeMnepaTtypa cTtona BbicTaBnsaetcsa Ha 0,2-
0,4C Bblle yCTaHOBUBLUENCHA BHavarne.

KAK CAENATD:

YCcTaHOBKY TemnepaTtypbl NPOU3BOAAT KHONKaMn « 4» U « P », N0 yMOAYaHUIO
oHa cocTtaBnset 30 °C. B MOMEHT Ha)KaTua Ha N06YyI0 U3 3TUX KHOMOK Ha
MHAUKATOpe NOABAAETCA MUratoLee 3HaYeHUe yCTaHaB/IMBaeMou Temneparypbil,
a No ucteyeHMm 5 c nocne nocneaHero HaxKaTmA TepMoperyiaTop Bo3BpallaeTcs B
pabounit pexxum. Bce BBegEHHbIE AaHHbIE COXPAHAKTCA B SHEProHe3aBUCUMOM
NaMATU MUKPOKOHTpoAanepa. Mpu HaXKaTum n yaepKaHum KHONoK « 4» un «p»
Bbl6paHHbI NapameTp u3meHsAeTcA bbicTpee. B 3aBucMmoctu ot
NPOAO/IKUTE/NIbHOCTU HaXKaTUA NOC/1e[0BaTe/IbHO NEPEKOYAlOTCA ABE ero
CKOPOCTU U3MEHEHMUA.

Pab6oTa cTtapT/cTona u 3asepLieHue

[anee, kak 6bIN10 ONMCaHO B TEOPETMYECKOW YacTu, npu OBedHEHUN KOSTIOHHbI MPOMCXOAUT
«CTOM», 3areM UuuKn «ctapT». [lpoucxoaut Tak HasblBaeMoe «OoTXKaTue cnupTay», npu
OLHOBPEMEHHOM HeLOoNYyLLEHNN XBOCTOBbIX (bpakumnin B 0TOGpaHHbIN NPOAYKT.

Ota paboTa NpoTeKkaeT B aBTOMaTUYECKOM pexume, n He TpebyeT ydacTus oneparopa.



FapaHTUitHble 06A3aTeNbCcTBa

CpoK rapaHTMun Ha asTomaTtnKy bBKY-01 12 mecAues ¢ MOMeHTa npoaarkn. FapaHTuA He pacnpocTpaHAeTca
Ha NpMBOopPbI C MEXaHWUYECKMM NOBPEXKAEHUAM, MPU NONALAHUM BHYTPb NPMOOpPa BNArM U HACEKOMBbIX,
npuBoAsaLWMX K dpaTa/ibHbIM NOCAEACTBUAM A5 3/1IEKTPUYECKOM CXxeMbl Npnbopa.



