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2. HazaauyeHnue

Konrpoaaep KCM-509H (aaaee KOHTpOA/ep) IpeaHa3Ha4yeH AAs
aBTOMAaTUYeCKOTO YIIPaBACHIII "€XHOADIMU S JuMy. Opelycce s’ 00paboTky Oeabs B

CYIINMABHBIX MaIlMMHaX, YCTaHaBAMBA€MbIX B KOMMYHA/AbHBIX 11 B€AOMCTBEHHBIX

(Jpabpukax-TipadevHsIX.

3. TexHumnueckmne gaHHbIE

q—)yHKI_[I/IOHaZlebIe BO3MOKHOCTIN

KOHTpO/l/lep oDecrieuynBaeT IIporpaMMHOe YyIIpaBA€HIE TEXHOAOIMYEeCKNUM

IporeccoM 00padOTKM Oeabs, BU3yaabHOe OTOOpa’keHMe IIPOLleccoB Ha MHAMKATOPaX

an6opa, AVATHOCTMPOBaHMEe COCTOSHIS DA€MEHTOB CyH.H/I/leOﬁ MalllHbI "N pa6OTI)I

CaMOrIO KOHTpOA4€pa € LieAblO IIpeAOTBpalieHNsI aBapI/HU/IHI)IX Pe>X1MOB 11 IIPOM3BOANT:

BBIOOP AI00011 13 3aA0KE€HHBIX B IIaMsTh IIPOTPaMM CYIIKI
OIpeAeA€HHYIO O4epEAHOCTD BBIITOAHEHN: ONlepalluii U X AAUTEAbHOCTb
Iiepexod OT OAHOI OoIlepariuy IUKAa K APyroi B GyHKIIUY BpeMeH), 1100
I10 COCTOSTHUIO KOHTPOAMPYEMBIX TEXHOAOTUYECKNX 4aTYNKOB

BKAIOUYEHIIE VCIIOAHUTEeALHBIX MEXaHI3MOB

KOHTPOAb TeMIIepaTyphl II04aBaeMOI0 TOPSYETO M BBIXOASIIETO BO3AyXa
KOHTPOAb OTHOCUTEABHON BAa>KHOCTU BBIXOAAIIIETO BO34yXa

BO3MO>KHOCTD 3a4aHMsI COOCTBEHHBIX IIPOTrpaMM

BbIXOAHbIe CTHaAbl YIIpaBA€HNS, BXOAHbI€ CUTHAABI I AQTYVKM

BI)IXOAHI)IE CUTHaABbI yIIPpaBAE€HVLI:

Kanaa peae sentuasaropa

/JBa xaHaaa 1yckarteaeit Harpesa (TOH)
Kanaarpr ynpasaenns peae moropa (3 kaHaaa);
PesepBHbIi1 KaHaA.

Harpysounast criocoOHOCTh KakAOro KaHada ympasaeHus - 4o 3.0A aas
pesuctuBHOM 1 A0 1.5A 245 MHAYKTUBHON HarpPy3KI.

BXOAHLIG CUTHAAbI YIIpaBA€HI:

/JBa aHaAOTOBBIX BXOJa AATYMKOB TeMIIepaTyphl (4458 HOAKAIOYEHM:I
Tepmonap tuna K (xpomear-aaiomean)) c npegeaamu namepennii ot 0 40
250 °C.

Tounocts usmepenus temnepatypsl + (1,5%+1°C)

AaT4nK COCTOSHMS 3aCAOHKI BeHTHUASATOPA (CyXOM KOHTAaKT)

JaT4nK cOCTOSIHMS 3aMKa ABepU AIOKa (CyXOJ KOHTaKT)

Bxoa 441 mnoakaioueHMs —gaTdMKa  BAAXKHOCTM  (C BBIXOAOM  IIO
HanpsxeHnio Uspix = 0.8 ... 3.9B)



BAEKTPI/IIIGCKI/IG IIapaMeTpbl

— Hamnpsoxenne nuranms 22) 3 +10%, - 15%, 50I't; 2%
— HanpsokeHne koMMyTanuy BEIXOA0B 220 B, 50 I'ny
— CoOcTBeHHas ITOTDED AN A4 MO U717CT b 4 Br

YrpasaeHnmne KOHTpOAaepOM

Ha auneson nanean xourpoaaepa (puc. 1) naxogarcs:
ILSITH KHOIIOK YIIpaBA€HI,
ABYXPa3psAHBIN U TPeXpas3psAHbI HIM(POBbIe UHAUKATOPEI,
ABa TOYEYHBIX MHAVIKaTOpa peXXmma.

Ha aByxpasps4HOM MHAMKaTOpe B peXXuUMe OXUJAaHU:S OToOpa’kaeTcss HOMep
IIpOrpaMMBI CYIIKM, B pabouyeM peXume — BpeMs A0 OKOHYaHMs IIPOrpaMMBI CYIIKI
(Mmu). Ha TpexpaspsiHOM mMHAUKaTOpe B pabodyeM peXmume OTOOpa>kaeTcs
nsMmepsiemas temieparypa (°C). B pabouem pexxume roput mHaukarop «Pabora», B
peXXume pedakKTUPOBaHNs IPOrpaMM CYIIKN — MHAUKATop «[IPT.

PABOTA  TEMIERATYRA "C [ al RPLRA M

N¥CK BREEOP [PT m

Puc. 1
HasnagyeHnme KHOIIOK:
«CTOII» ocraHoBKa TeKyIero mporecca;
«ITYCK» 3amyck mporpaMmbl CyIIIKI;

«&—» IIepexo, Ha IPeAbIAyIIyIO IIPOrpamMMy CYIIKM, YMEeHbIIeHIe
3HaYeHNs peAaKTUpPyeMOro IapamMeTpa;

«>» IepexoJ Ha CAeAyIOIIyIO IIPOrpaMMy CyIIKM, yBeANdYeHue
3HaYeHNs1 peAaKTUpPyeMOro IapamMeTpa;

«od» mepexos K cAedylomieMy — peJaKTMpPyeMOMy — IlapaMeTpy,

3allIOMIMHaHIE 3HAaYE€HN peAaKTUPYyeMOro IapaMeTpa,



4. PyYKOBOACTBO OIIepa™ .l &

'

Bxoa B paGounit pexxum

ITocae nmosaum nuTaHMs KOHTPOAAEp M34aeT KpaTKMIl 3BYKOBOM CUTHaA4, I1OCAe
4ero BXOAUT B PeXMM MHMIMaAU3alUM UM caMoTecTMpoBaHmU:A. B 9To Bpem:a Ha
MHAVKATOpe OTOOpakalOTCsl HOMep TeKyIel MOAM(UKAIIUN U BePCUU IIPOTPaMMHOTO
oDecrieueHns1 KoOHTpoadepa. Ilocae ycremHOro OKOHYaHMSI —cCaMOTeCTHPOBaHM
BBIJAETCsl BTOPOI 3BYKOBOM cHUTHaA. V1 KOHTpoAlep IlepexoguT B peXXuM BbIOOpa U
O>KMAAHNA 3aIlyCKa IPOTrPaMMBl CYIIIKIA.

BpiOOp M 3amycK ynpasasiionieii IIpOorpaMMbl

Bribop ymnpasasionieit nmporpammsal (YII) cymky nmpoussBoaAnTcs KHOIKAMM «<—»
U «—>»,
Bamyck ocymectpasercss HakatueM KHonku «IIYCK». Ilpm  »TOoM KOHTpOAsep
HaylHaeT BBIIOAHATL BBHIOPAaHHYIO HPOrpaMMy CyIIKM COI4acHO aArOpUTMY B
npuaoxenun 1.

PaGounii pexxum (Boirmoanesne YII)

Bo Bpems:a Beimoanenmsa YII Ha AByxpaspsaHOM HMHAMKaTOpe OTOOpa’kaeTcs
ocrapuIeecs A0 OKOHYaHmsA YII BpeMs B MMHyTaX, a Ha Tpexpas3psAHOM — TeKylas
TeMmIlepaTypa B Kamepe (Tpu uudpsr). Ilpy HaskaTum KHOIIKH «» MHAMKAIIUS TeKyIein
TeMIlepaTypbl CMeHseTCsl Ha MHAMKAIIUIO OCTaTOYHON BAaXKHOCTU OeAbs (IIpM ®TOM Ha
AUCcILee oToOpaxalorcsa Ase nudpsr — ot 1 40 99). Ilpu moBTOpHOM HaXkaTyy KHOIIKU
«» IPOMCXOAUT BO3BpAT K MHAMKALIN TeKyIIlel TeMIepaTyphl.

Bo Bpems omepanun «cymkm» uHgukatop «PABOTA» mocrosHHO cBeTHTCS.
IIpu nepexoge x onepanum «Ipoayskm» naukarop «PABOTA» HaumHaeT MOprars.

OcTaHoOB ynpaBasomer IporpaMMbl

Boinmoanenne VII mnpekpaimaercs aBTOMaTMYecK IIpM €€  3aBeplIeHUN
(ucTeyeHNe BpeMeHM IIPOrpaMMBI), MAM HPU CHUXKEHUM BAAXKHOCTU A0 3a4aHHOTO
3HayeHM:sl (OCTaTOYHasl BAaXKHOCTD), MAM NPUHYyAUTeAbHO HaxKaTueM KHonky «CTOIT»,
a Take HOpm oTkaoueHuy ItmraHmA. [Ipm mepsom Hakatum kHonkm «CTOIT»
KOHTpOAJep IIepexo4UT K BBIIOAHEHUMIO oOIlepalluy HPOAYBKM, U IIO MCTeYeHUU
3a4aHHOTO BpeMeH! ITpeKkpamiaeT padoty. ITpu nmosropnom Haxkatum kHonku «CTOIT»
IIPOMCXOANT MOAHBIN OCTAaHOB PabOTHI MAIIIMHEI C IIPOIYCKOM OIlepaliuiyi IPOAYBKIA.



BBOA ynpasastioneii mporpaMmbl

Konrpoaaep mnossoaser 3agath 40 10TH 1104b30BaT€ABCKUX IPOTPaMM CYIIKM.
Aas peaakTHpoOBaHNs TIapaMeTPOF TITPOTNAMMS! TV ITIKY HCN0XC 477MO CHadada BhIOpaTh
HOMEp IIpOTpaMMBbI B pabOdeM pekMme, 3a:eM HaKalb uAHOBPEMEHHO KHOIIKU
«CTOID» n «J». PejgakTupoBaHmue 3HaueHUs IapaMeTpOB OCYIIeCTBASETCs KHOIKaMU
«—» U «—>»», COXpaHeHle 3Ha4yeHNe TeKyIero IapamMmeTrpa U mepexo K cAeayoemMy —
Ha’kaTyeM KHONKHU «J».ITapaMeTpsl mporpaMm Cyku npuseseHsl B TaOanie 1.

Tabnuua 1. ITapameTpsl mporpaMm CyIKH

Ne | IMapamerp | HammeHoBaHue mapamerpa Junanazon En.As3m. mar npUMeYanue
3HAYeHu H3MeHeHMUsI
1 P1 Bpewms oneparmu cymku 1+99 MUH 1
2 P2 Temneparypa cymku 0,40 ...100 °C 1 0 - Her HarpeBa
3 P3 No matymka TemmepaTypsl 1-2 1 1 - HKHUH
2 — BepXHUH
4 P4 Bpewms BpanieHus 0+20 CeK 1
5 P5 Bpewms may3sl 1+20 CeK 1
6 P6 OcTaTo4Has BIAKHOCTb 10 +85 % 1

Bpemsa onepayuu cywky — NaHHBINA TapamMeTp onpeAenseT Bpems padoThl CYIIHIbHON MaIlHbBI C
BKJIFOYCHHBIM HarpeBoM. [1o OKOHYaHWU TAHHOTO BPEMEHU MPOUCXOJUT MEPEXO0Jl K OINepanuu
MPOYBKHU;

Temnepamypa cyuiku - BepXHUI IIpeAeA TeMIlepaTyphl II04aBaeMoro B KaMepy Bo3AyXa.

Ne damuukxa memnepamypbl — AQHHBIN IapaMeTp yKa3blBaeT KOHTpOAAepY, II0 KaKOMY

AATYUKY TeMIlepaTypsl IIPOMU3BOAUTL IIOAJep KaHMe TeMIlepaTyphbl I104aBaeMOIO B
KaMepy BO3AyXa (HV>KHeMY LAY BepXHeMY);

Bpemsa epawerius/Bpems nayset - mapaMeTphl peBepcupoBaHus OapabaHa BO Bpewms

oIlepalmii CyIKy, IpOAYBKU U PacTpPsICKI;

Ocmamoynas 8AAXHOCHb — IHapaMeTp, OHpe,Zl,e/UIIOIJ_U/HZ yCa0B1€ OKOHYaHILI OIlepannmn
CyHoIKl, €CAl1 K KOHTpOAAepy IIOAKAIOYEH A4aT9NMK BAa>KHOCT,




Hactporika mapameTpoB KOHTpoOAaepa

Bxoa B peXmMm HacTpOMKM KOHTPOAA2pa OCYILIECTBAAETCS HaKaTueM U
AAUTEABHBIM yaepKanueMm KHOTKU «CTOU» m xHODKM «J» O4HOBpEMEHHO II0cAe
BKAIOYEHMSI KOHTpoAJdepa (iICiA2 "IICEro1C  JLyKOBL'C ' cuiala). Ilpm »TOM Ha
ABYXpa3psAHOM MHAUKATOpe cIlpaBa OyJeT oOTOOpaXaTbCsl HOMeEp Ilapamerpa
(manpumep, P7) , a Ha Tpex caeBa — 3HaueHUe ITapameTpa. PeaakruposaHue 3HaYeHI
IIapaMeTPOB OCYIIeCTBASIETCS KHOIIKAMI «<—» U «—>», COXpaHeHle 3HaueHle TeKYyIero
IapaMeTpa U I1epexos K cAeAyIomemMy — Ha>kKaT/eM KHOIIKM «».

Croucok IrapaMeTpOB KOHTpOAA€pa IIPpNBEeAEH B Ta6/11/1ue 2.

Ta6mmma 2. [TapameTpbl KOHTpoOJLIEpa

Ne | TMapametp HaumenoBanue napamerpa I[Hana301v{ En.A3zm. tar puMeyaHue
3HAYCHUH M3MCHCHHUS
1 P1 ANTUTHUBHAS. KOPPEKITHS "-15 + 15" °C 1
JlaTYiKa TeMnepatypsl 1
2 P2 ANTUTHUBHAS. KOPPEKITHS "-15 + 15" °C 1
JIaTYNKa TeMIepaTypsl 2
3 P3 [MonspHocTh gaTunka 0,1 1 0-HO/1-H3
3aCJIOHKU
4 P4 [MonsipHOCTH TAaTYMKA JIFOKA 0,1 1 0-HO/1-H3
5 P5 Bpewms nponyBku 1...99 MUH 1
6 P6 ABapwuiiHas TeMIepaTypa 0...220 °C 1
7 pP7 Tucrepesnc noxnepxanus 5...30 1
TEMIIePaTypHI
8 P8 Tum pesepca 0,1 1 (ects/HET)

Addumuenas xoppexyus damuuxa memnepamypot 1,
Adoumuenas Koppexuus damuuxa memnepamypuvl 2 - AaHHBIV HapaMeTp MCIOAb3YyeTCs
AASI KOPPEeKLINH CABIUTa HyAsd U3MepuTeAs TeMIepaTyphl 1o KaHadaM 1 n 2;

[oasprocmo damuuKka 3acAOHKU,
[oasprocmo damuuka 3auyumHoll NAGHKY — AAQHHBIN IapaMeTp oIlpejeAsieT, B KaKOM
II0AO0KEeHNN AATIMK CUUTAeTCsI CpabOTaBIINM (B «OTKPBITOM» MAU «3aKPBITOM»);

Bpems npodyéku — mnapameTp, ONIpejeAsiONIUII BpeMs oIlepalluii HPOAYBKH,
cAeaylolieit 3a ollepanyeii cymku. Ilapamerp siBasercsa oOIIUM AA4s1 BCeX IPOrpaMMm
CYIIKI.

Aeapuiinas memnepamypa — TeMIilepaTypa, HpPU IIPeBLIIIEHUN KOTOPOIM KOHTpPOAJAep
MHAUIIMPYeT OIMOKY «Ileperpes». Takke 9TOT IHapaMeTp olpejeasieT BepXHUIL Iipelea
3aJaHls TeMIlepaTypbl IIPOrpaMMBI CYIIIKI;

T'ucmepesuc no memnepamype (dT)- pasHuia Mmexxay temneparypoir Bkaiodenns TOHos
Toa 1 Temniepatypoit BeikaI0O9eHNsE TOHOB Tuwa ( Toxa = Toua - AT );



Tun pesepca — AaHHBI IlapaMeTp yCTaHaBAMBaTh B 1, ecam CylImMAbHas MalllMHa C
pesepcom. Ilapamerp omnpegeaser 'iidsli€ DacidICKm 0Oeabst II0 OKOHYAHUU
onepanuu rnpoaysku (0 — 6e3 pactpsicky, 1 — ¢ pacTpscKoIL);

HpOBepKa BXOJ40B 1 BBIXOA0B KOHTpOAJ4epa

Bxoa B pe>xuM mpoBepKM KOHTpOAJepa IO BXOJaM U BBIXOAaM OCYILeCTBASETCS
oAHOBpeMeHHBIM HakaTueM KHONOK «CTOID» n «—» B pexxume BBIOOpa U OXXKUAAHUS
3aIlycKa IporpaMMmbl cymku. IIpu 8Tom Ha AByXpaspsAHOM MHAMKAaTOpe clipaBa OyJer
oTOOpaXkaThcsl HoMep Bxoda (Hampumep, t1) mam Homep BbIxOga (Hampumep, L1), a Ha
Tpex cAeBa — 3HadeHMe II0 BXOAy, MAM cocTosiHue BbIxoga. CIMCOK IIpOBepsieMBbIX
BXO/OB U BBIXOA0B KOHTpOAJepa IpuBeAeH B TabAnLie 3.

Ta6ymma 3. Tect BBIX0/I0B M BXOZI0B KOHTpOJLIepa

Ne Mapamerp HaumeHnoBanue napamerpa En.U3m. IIpumeuyanue
1 1 Jatunk Temmepatypsl 1 °oC
2 t2 Jlatunk Temneparypsl 2 °C
3 t3 JlaTunk TeMmepaTypbl °oC
XOJIOZHOTO CIas
4 rH JlaT4HK BIIAXKHOCTH %
5 sl TecT KOHTaKTHBIX JAaTYUKOB (1) matuuk cpaboran
6 L1 TOH1 On/Off BkJirouarotest TOJIBKO TpH
7 L2 THH2 On/Off BKJIFOYEHHOM KaHane L3
8 L3 Benrunstop On/Off
9 L4 aBapus On/Off
10 L5 Bpamienue Brneper 1 On/Off
11 L6 Bpauienue Brepen 2 On/Off
12 L7 Bpauenue nazan On/Off

Bribop kaHaza OCyIIecTBAsETCs HakaTueM KHOIIOK «<—» U «—>». BkaroueHme n
BpIKAIOUeHMe KaHaaa (L1...L7) ocymiecTBasieTcss Ha>KaTueM KHOIKM «.».

Brixoa mn3 pexxumMa nposepkm ocyiectsasercs HaxxaTeM KHONK «CTOI .

3ameuanue: - B cayuae, ecAu damuux SAdXKHOCMU He nodkAtouer, 6 mecme 4 na ducnaee
0ydym omoOpaxamocs npouepKu;

- B cayuae, ecAu kaxoui-Aubo 0amuux memnepamypul He NOOKAIOUEH, 6 COOMEEMCMEYOULUX
mecmax (mecm 1 u/uau 2) 6yoym omobpaxamocs npouepxu;



ABapwniiHble CUTyaln

Bo BpeMsi pabOTBI KOHTPOAAEP dhasviowip /i fluxa3aHUsI 4aTYMKOB U BBIABASIET
BO3MO>KHBIe aBapuiiHple cuTyanuu. Bce oOHapykmBaemble aBapuiiHble CHUTyallu
IepeuricAeHsl B TabAu1ie 4.

Tabnuua 4. IlepeueHb aBapuiHBIX CUTYalul

Ne HavmeHoBaHune omnbkm KommeHTapuu
Er0 Owwnbka obopygoBaHus HeucnpaBHa annapaTtHas YyacTb KOHTponepa
Erl HeBepHbIl crc-koa [porpamma nospexaeHa
Er2 Owunbka nporpammbl C6own B paboTe nporpamMmbi
Er3 HeBepHoO 3agaHbl napameTpbl

He 3agaHHbI napaMeTpbl NporpamMmmbl CYLLIKU

NporpaMmabl CyLLIK/

Er4 He nogkntoven AT He nogkntoyeH ykasaHHbIn B nporpammve OT
Er5 Owwnbka gatyvka 3acrnoHKu HeT Tarm nnv HencnpaBeH JAaTYUK 3aCITOHKM
Er6 Owwnbka gatyvka noka JTloK He 3aKpbIT UM He UcNpaBeH JaTYMK
Er7 Owwnbka HarpeBa HeT HarpeBa unu HemcnpasHocTb OT
Er8 Owwnbka neperpesa TemnepaTypa Bbllle aBapunHON

IIpu BosHuUKHOBeHUM aBapuitHbIX cuTyanuii 0, 1 ©Oaokmupyercsa 3amyck
KOHTpoAAepa.

IIpy BO3HUKHOBEHNMM aBapMIHBIX cuTyauuii 3, 4, 6 OAOKUpyeTCcs 3aIryck
porpamMm CyIIKMN.

ITpy BOBHMKHOBEHMM aBapUIHBIX CUTyalnii 2, 5, 6 IPOMCXOAUT IIOAHBIV OCTaHOB
CYIINMABHON MaIVHBI, Ha MHAMKATOpax OTOOpa’kaeTcs B MUTalOIleM peXXMe HOMep
omuoOku. Aas copoca ommOKM Ha’kaTh AI00yIO KHOIIKY.

IIpu BO3ZHMKHOBEHMI aBapUIHON cUTyauuu 4 BO BpeMs paOOTBHl IPOUCXOAUT
040KMpoOBKa HarpeBa. JHadyeHMe TeMIlepaTypbl Ha MHAMKaTOpe HaulHaeT MMUTIaTh.
IIporecc BBIIOAHEHNSI TPOTPaMMBI CYIIIKM IIPOXOAUT BCe oIlepalium (Cyllka, IpoAyBKa,
pacrpsicka) Oe3 Harpesa.

IIpu BO3ZHMKHOBEHMM aBapMITHONM CUTyaluuu 8 BO BpeMs pabOTBHl IPOUCXOAUT
040KMpOBKa Harpesa 40 TeX IIOp, IIOKa TeMIlepaTypa He CHU3UTCS 40 3a4aHHOV MUHYC
3HaueHNe IVcTepesnca. JHadeHre TeMIlepaTyphbl Ha MHAVMKAaTOpe HauMHaeT MUTaTh.




