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KpaTkas MHCTPYKUMA NO HacTpomnke KoHTponnepa C-11
(6biCTpbIN CTapPT)

Hactporiky koHTponnepa C-11 (ganee — C-11) onga peweHus Heobxoanmbix Bam 3agavy
perynMpoBaHuns, a UMEHHO peanu3alumm NpakTu4eckm nobon N3BECTHOW CXEMbI PEryNMpoBaHNS
OTONNEHNSA N ynNpaBreHUsi HacoCamn MOXHO OCYLLLECTBUTb TpeMsi crocobamu.

MepBbIN cnocob - ncnonb3oBaTb CrneuMarnbHbI NPOrPaMMHbBIA KOHPUIYPaLMOHHbIV
moaynb “Kongpueypamop C-11" B nporpamme Sempal Device Manager.Net. /icnone3oBaHue
NporpamMMHON  KOHdurypaumm CywecTBeHHO ynpowiaet HacTtpovky C-11, 3HayuTenbHo
NnoBbILWAET HarnsAHOCTb, MOHUMaHWE COAEepPXKaHUA N opraHM3aunn KOHTponnepa, B TOM Yucne
Gnarogapsi BCTPOEHHbIM WabnoHam anst 60nbLUNMHCTBA TUMOBLIX CXEM PeryrMpoBaHus.

YuntbiBasi, 4YTO KOppekTHas HacTtpovka Cl1 npegnonaraeT YCTaHOBKY HECKOSbKUX
AECATKOB NapamMeTpoB AS1 KaHanoB perynupoBaHus M KNIOYEBbLIX KaHanos, uenecoobpasHo,
npexage 4Yem HauynHatb HacTpomnky Cll Ha peanbHOM O06bekTe, MPOM3BECTU NpeaBapUTESbHYIO
HaCTPOWKY BUPTYaribHOro KOHTpOssiepa C NOMOLLLIO NporpaMmbl U B NocneayowemM 3arpy3nTb
€€ B KOHTponnep.

[ns 3Toro, cHavana HyXHO CJOPMMPOBATb HOBbIN OGBLEKT C MOMOLLLI KHOIMKK
“[lo6aBnTb OBBLEKT” HA MCXOAHOW NaHenu nporpamMmmel. B oTKpbIBLLENCA NaHenn Bbibupaem Tun
npubopa = KoHtponnep C11, npucsamsaem emy CepurHbin HOMEp ... U HasBaHue, Hanpumep,
“Tect”. OcTanbHble NONS MOXHO Noka He 3anonHAaTb. Haxnmaem “[obasuTb”, B pesynbTaTte B
Tabnuue o6BHLEKTOB NOSABUTCSA HOBasi CTPOKa C HalWKUM BUPTyarbHbIM 00bekToM. Buibepem aTy
CTPOKY M Haxmmaem kKHonky “KoHgbuaypayusi’. Ha akpaHe KOMMNblOTEpa NOSBUTCA MaHesnb, Ha
KOTOpPOM NoKasaHbl YCMOBHO [Ba KaHana perynupoBaHusl, YeTbipe Knoyesblx kaHana, TCI n
KOHTaKTbl KOHTponnepa.

[anee 3agayamMuM NpPOEKTUPOBLLMKA CTaHyT creaylolmne nyHKTbl: BblOOp CXeMbl
perynMpoBaHns 1 KNtoYeBbIX KaHanoB, opraHM3aumsi Heob6XoaMMbIX COEQUHEHWUA U yCTaHOBKA
Heob6XxoaMMbIX NapamMeTpoB KOHTpoepa.

OTO HECNOXHO MPOM3BECTU, ECINM 3anyCTUTb “MacTep HACTPOMKN HOBOW KOHUrypauum
npubopa”. B pesynbrate nosiBNAETCA MaHenb, C MOMOLLb KOTOPOW nerko BbibpaTb
HeobXoQMMYL0 CXeMy perynupoBaHus 1 3aTeM, crefysl ykasaHuam, nocrnefoBaTenbHO peLnTb
BCE YNOMSIHYTbl€ BbllLEe 3a4a4uu.

MHTepdenc macrtepa HaACTPOMKM MMEET MHTYMTUBHO MOHATHBLIA guarnor, B npouecce
KOTOPOro MOXHO Ierko BO3BpalaTbCA K pedaKTUPOBaHUIO M MPOCMOTPY MapaMeTpoB B YXe
NPOMAEHHbLIX NYHKTaX HAaCTPOWUKM.

Kpome nepeyvncrneHHbiXx Bbllle CXeM UMeeTCAd BO3MOXHOCTb KOHCTPYMpOBaHUS
NPOU3BOJSIbHOM CXEMbl PErynMpoBaHna camuMm 3aka3ydnkom — “CBoboaHOe pefakTupoBaHue
KaHana".

CosgaHHyto Takum 06pa3om HOBYHO KOHDUIypaLMIO BUPTYaribHOro KOHTPOsiepa MOXHO
nnbo cpasy, Npu NnogkntoveHnn, nMbo NoToM 3arpy3nTb (MPOLINTL) B KOHTPOINEP.

BTtopon cnoco6 HacTponkun. Pasymeetrcd, Bce HeobXoaAMMble HACTPOMKUM MOXHO
OCYLLECTBUTb Yepe3 MEHK HEeNOoCpeaCTBEHHO C KnaBuaTypbl KOHTponnepa. VIMeHHO aTtomy
cnocoby HaCTPOMKN N NOCBSLLEHa AaHHAsA NHCTPYKUUSA B AanbHENLWEM U3MOXEHWMN.

Tpetn cnocob HACTPOWMKW, TOYHEE KOMMPOBaHMS WM MNepeHoca KoHdurypauum
KOHTponnepa nocpeactsom ctaHgapTHoro USB Flash HocuTtens. To ecTb, 3apaHee co3gaHHas B
moayne Kongpueypamop C-11 Heobxoammasa HacTponka (KoHdurypawms), 3anncaHHasa Ha Flash
HOCUTENb MOXET OblTb NepeHeceHa 1 3anncaHa HenocpeacTBEHHO B KOHKPETHLINA KOHTponep,
YCTaAHOBMEHHbIW, Hanpumep, Ha obbekTe. Takum ob6pa3oM, MOXHO Nerko, OCYLEeCTBAATb
TUPaXUpoBaHNEe KOHUIypauumn KOHTPONNIEpPOB, He Npuberasn Kk npoueaype HaCTPOWMKM KaXgoro
B oTgenbHocTu. bonee Toro, atMum xe cnocobom MOXHO CKOnMpoBaTb KOHUrypaumio
HernocpeaCcTBEHHO C YXXe HACTPOeHHOro KoHTponnepa Ha Flash HocuTenb v B ganbHenwem
3anucaTb ee B Apyron koHTponnep. lNpaBaa npu 3ToOM XenaTtenbHa obpaboTka CKONMPOBaAHHOM



KoH(purypaumm B KoHgpuaypamop C-11 ons nepeagpecaumnm ee K KOHTponnepy ¢ HeobxoaumMbim
CEPUMNHBIM HOMEPOM.

1 . HayanbHbIe ycnoBuUs, KOMNNEKTHOCTb, NOACOeAUHEHMNE U NOArOTOBKA K
HacTpomuke.

1.1 ICTOYHUK NUTaHMSA MOCTOAHHOrO Toka 24B (BXOAUT B KOMMMEKT MOCTaBKWU) AOIMKEH ObiTb
NOAKIMIOYEH K 2-X KOHTaKTHOMY pasbemy “+24B” C-11 ¢ cobnogeHnem nonspHoctn. CeTteBoe
HanpsbKeHWe Ha WCTOYHUK NUTaHWUS crnefyeT nodaBaTb Yepe3 aBTOMaTUMYECKUA MNaKeTHbIN
BbIKMtO4aTesb.

1.2 Perynupytowmn knanaH ¢ anektponpueogomMm Belimo 3apaHee aomkeH 6bITb CMOHTUPOBAH
Ha TpybonpoBo, NOAroTOBMEH 1 OTKanNMbpoBaH B COOTBETCTBUM C MPOEKTHOM AOKYMEHTaUnen n
WMHCTPYKLMEN NO aKcnnyaTauum.

1.3 Bepcua nporpammHoro obecneyenus (npowmskn) C-11 no BO3MOXHOCTU AOSMKHA ObITb He
Huxe 1.015. MNMpoBepuTb MOXHO Yepes meHo KoHmposis > Homep eepcuu> Bepcusi: ... v npu
HeobxoaMMocCTu criegyeT OOHOBUTEL BEPCUIO NMPOLLMBKMW.

[na oGHoBNeHna BepcuM UCMonb3yeTcs chneumanbHas nporpamma Cl1 Firmware
Updater. lNporpamma 1 nocrnegHsas, aktyanbHas Bepcuda npowmskm C-11 pacnpocTpaHsieTcs
npounssogutenem “CEMIAJT’ no otaensHoMy TpeboBaHMIO 3aKkasumka.

1.4 UcxogHo C-11 nmeet 3aBoackme HacTponku oT npomssoautens “CEMMAJT. Maponb goctyna
K HacTporkam copoLueH 1 no ymonyanuto <00000000>.
1.5 NoppasymeBaeTcd, YTO onepaTtop HacTpavBalLNn KOHTponnep, yxe Bnageet, n 6e3 toro
WHTYUTUBHO MOHATHBIMW HaBblKaMW HaBUraLmm No NyHKTaM MEHIO C KnasuaTtypbl npubopa.
1.6 MNocnepoBaTenbHOCTb HAacTPOWKM KoHTposnepa C-11 GyaeT KpaTKo onvcaHa Ha npumepe
peanuaauun perynupoBaHus Ansi NPOCTON U B TO Xe BpeMs Haubornee pacnpocTpaHeHHOW
cxeMbl otonneHus (Cxema Ne5, cMm. pucyHok). [ns atoro 6yaeT 3agercTBOBaH TOSMbKO OAWH
KaHan perynupoBaHusi KOHTponnepa. CnegyeT noHMMaTh, YTO NP HEOBXOANMOCTU MOXET ObITb
3a4eNcTBOBaH WM aHanormM4yHO HaACTPOEeH BTOPOW KaHam perynupoBaHUs KOHTponnepa Ans
peanuaauuun perynmpoBaHus, HanpMmep, BO BTOPOM KOHType oTtonneHus unm BC.

HacTtpavBaemas cxema perynupoBaHus UMeeT crnegyrowme KOMMNOHEHTbl 1 OCOBEHHOCTU
(cM. pUCYHOK):

perynupoBaHue OTOMNfMeHns ocyulecTenseTcsas no “obpatke”, roe Tpu Temnepatypa
perynmpoBaHus n3amepeHHas;

eCTb MorogHasi KoMneHcauusi, TO eCTb B Mnpouecce perynmpoBaHUn Yy4yuTbliBaeTCs
TemnepaTypa HapyXHoro Bo3gyxa THB;
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perynupyowmin KnanaH, KoTopblIn MOXeT OblTb YCTAHOBMEH Kak B nofalrlwemM, Tak U B
obpaTtHom TpybonpoBoae;

€CTb ynpasrieHMe OgHUM LMPKYNSLMOHHBIM HACOCOM CMELLEHUS N0 BPEMEHU CYTOK.

[Ona peanusaumm 3TON CXeMbl PerynvpoBaHna HeobxoauMmbl OBa OaTyvMka M3MepeHUs
TemnepaTypbl (ganee TCI1). TCIT gormkHbl ObiTb NpeaBapuUTESIbHO YCTaHOBMEHbI COrfacHoO
NMPOEKTHON LOOKYMEHTaUMM M MOAKMYEHbI K cnefylowmm pasbemam KoHTtponnepa C-11 (cwm.
PUCYHOK):
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- TCI Temnepatypbl perynupoBaHust Tpyn K Bxody u3mepeHuss Temnepatypbl “T3”
(pasbem X16);
- TCI TemnepaTypbl Hapy>KHOro Bo3ayxa THB k Bxoay “T2” (pasbem X15).

1.6.2 OnekTponpuBOA PerynupyroLwero KrnanaHa AormkeH ObiTb NOAKIHOYEH K 3-X KOHTaKTHOMY
pasbeMy KaHana perynupoBaHus 1 - “KnanaHnl, 3emnsa, Bx.OC1” (pasbem X7).
Ha pucyHke, npuBeaeHHOM HWXKe, MpeacTaBfieHa cxemMa MosACHALWAas noaknyeHne

K UCTOYHUKY nuTaHua MDR-20-25

+24V &
24V O———————————
X1 KoHTponnep C-11
anekTponpueog knanaHa BELIMO f +24V f—©+z4v
GND
5 OpaHXeBblN
: g 3 Genbin X7 .
2 KpacHbIiA 1 1 BXO[, 06paTHOW CBA3U
* 1 YepHbIN 2 = 2
0061 @ GND
-l E BbIXO/ perynmpoBaHus
GND  KaHan perynupoBaHus

anekTponpueoda perynupytowero knanaHa Belimo k koHTponnepy. B cnyvae ecnu knanaH c
3MEeKTPONpMBOAOM HaxoauTcs Ha 6Gonbwom (bonee 10M) paccTtosiHAM OT  KOHTponnepa
xenatenoHo O6w, (YepHbIN) NpoBO4 NpvBOA4a [OOMOSIHUTENBHO COEAVMHUTb OTAENbHbIM
NPOBOAOM C KneMmon (-24V) UCTOYHMKA NUTaHKUS.

1.6.3 CunoBble Lenu nyckatensa Hacoca AOSMKHbl OblTb MOAKMOYEHbI Yepe3 UHTepenCHbIn
MOAYNb raribBaHUYeCKon pa3BA3KM, Hanpumep, TBepaoTenbHoe ontuyeckoe perne tuna PI16-1T-
5/32VDC (BXoaWUT B KOMMJIEKT MOCTaBKWN) K 2-X KOHTAKTHOMY pa3beMy BbIXO4a KIHOHEBOro KaHana
1 — “Kn.Bbix1l, 3emna” (pasbem X5, cM. puUCYyHOK). Ha pucyHke HUXe npuBegeHa cxema,
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NOSICHAOLLAA NOAKITIOYEHNE NycKaTensa Hacoca K KOHTpornepy Yyepes MHTepdencHbIn Moadyrb C
ranbBaHNYECKON pa3BA3KOMN.

K UCTOYHUKY nuTaHns MDR-20-24 +24
cro ynvra ) 2 ) ZV KoHTtponnep C-11
+24V O ; +24V 1=
24V O GND TOK 15mA

TBeppaorensHoe pene PI16-1T-5/32VDC

X5 ynpaBsfeHue
K uenam LE Al f K Beix %
ynpasneHus 5...32VDC GND
nyckarenem % i
Hacoca 14 AN A2 GND
(~220V 1A)

2 . Hactpouka C-11 yepe3 MeHIO KOHTponsepa.

2.1 NpoBepuTb 06WwMe HacTpomku C-11.

B nyHkTe meHtio Hacmpolku > Hacmpolku obwjue > lMepuod apxue. pekoMeHOyeTcs
YCTaHOBUTb Nepuog apxXmBuUpoBaHNA B MPOMeEXYTKe 5 -15 MUHYT.

Cnegyet noHumaTb, 4To apxuB C-11 numeeTt KOHe4Hoe Yncno 3anucen (1680) n nuweTtcs B
namaTb KOHTposnepa no “kpyry”. To ecTb, nocrie 3anofiHeHNA apxuBa, Kaxgas cnegywouias
3anucb nepesanucbiBaeTCca Ha MecTo Hanbornee CTapon cofepkallencs B apxmee, 3aTupas ee.
[MoaTomy, NPOMEXYTOK BPEMEHWN, KOTOPbLIA MOXET ObITb 3anncaH B apXvMB KOHTPOIepa, KOHeYeH
N 3aBUCUT OT nepuoa apxvmeupoBaHus. Hanpumep, npu nepuoge apxusmpoBaHus 10 MUHYT
HanbOoNbLUMI NPOMEXYTOK BPEMEHU, XpPaHALLMIACA B apxuse, byaeT npmbnmsntensHo 11.7 CyToK.
Mpn nepnoae apxmeupoBaHus 60 MUHYT NPOMEXYTOK BpEMEHU apXnBnpoBaHnsa dyaet ysennyeH
po 70 cytok. [Npn nepuone apxmsmpoBaHus 1 muHyTa (YCTaHOBMEH NO YMOM4YaHWIO) B apxuee
OyOeT COXpaHATbLCA MUHMMAIbHBIN MPOMEXYTOK BPEMEHN — HECKOSbKO Bonblie cyTtok (1.17).
Takum obpasom, cambli ONTUMArbHbINM NEPUOA apXMBMPOBaAHUS 5 MUHYT (MPOMEXYTOK BPEMEHMU
5.8 cyToK).

B apxuB 3anucbiBaloTCa BCe HEOOXOAMMbIE TEKYLLME N pacYeTHbIe NapameTpbl, MO KOTOPbIM
MOXHO OyfeT oueHuBaTb MNOBEAEHWE KaHaroB KOHTpOMepa B npouecce perynupoBaHus
TemnepaTtypbl Ha 0ObekTe. ApXMB MOXHO cuYuTaTb NPWU HENOCPEACTBEHHOM MOLKITHOYEHUUN K
KoMnbloTepy ucnonb3ys nporpammy Sempal Device Manager.Net, yganeHHo 4yepe3 GSM
moaem, nnbo Ha USB Flash HocuTenb ¢ nocnegyowmm NCnosib3o0BaHNEM NporpamMmeil.

OcTarnbHble NYHKTbl 00LLMX HACTPOEK MOXHO OCTaBUTb 6€3 N3MEHEHNIA.

2.2 BblbpaTb Heobxoaumble AnNs peanusauun aHHOW CXeMbl perynmpoBaHUsl pecypchbl
KOHTponnepa.

B nyHkTe meHo Hacmpoliku > Bbibop annapamypbl OTKOUYNTb BCE HEHYXHble AN
paboTbl pecypcbl, yCTaHOBMB COCTOSIHUE «BbIKIT».

[ns gaHHOM cxembl perynupoBaHus OCTaTOMHO OCTaBUTb BKIOYEHHbIMWU TONbKO: KaHan
peaynupoeaHusi 1, KaHan knro4eeol 1, Bxod OC 1, Vcnonb3yembie: TCIT 2 n TCI13. Bce
ocTanbHble pecypcbl C-11 pekomeHAayeTcs BbIKMOYMTh. Ecnn He yaaetca Bolknounte TCITL —
MOXXHO OCTaBMUTb BKITHOYEHHbIM.

3 . HacTpouka kaHana perynupoBaHus C-11.



B nyHkTe meHio Hacmpoliku > Hacmpolika kaHanoe > KaHan 1 peaynup. nponsBecTu
HaCTPOWKM KaHana perynmpoBaHus Kak MpUBEOEHO HUXE.
3.1 Pexum pabomer: Peaynup — 6yaeTt oCyLecTBNATLCA aBTOMaTUYECKOE perynmpoBaHmne
3.2 Mapam peaynupoeaHusr>
Tun peaynuposaHusi: JluHeliHOe - aHanoroBoe fiMHenHoe ynpasneHne NpMBOAOM

Memod peeynupoeaHusi. TN - MPONOPLMOHANbHO-UHTErpasnbHbIN  3aKOH

perynmpoBaHns

KoagppuyueHm 1. 2.0 - KoapPpUUMEHT NPOMOPLUNOHANBLHOCTU 3aKoHa

perynupoBanuna (*npegBaputenibHas yCcTaHOBKA, BO3MOXHO HYXHbl OyayT yTOYHEeHus
BENNYMHbI)
lMocmosiHHass uHmezpupoesaHus: 500 cek  (*aTo npeaBapuTenbHas yCTaHOBKa, B
AanbHenweM BenuynHa obsa3saTeribHO JOMKHA ObITb YTOYHEHA)
lNMapamempsbi ebixoda>

Tun ebixo0a: JluHelHOe Hanpsix.

LHuana3onH: 0...10B  (*3aBUCUT OT HanpshkeHUa ynpasfeHuUss UCNofb30BaHHOIO
npueoaa KranaHa)

Makcum. 3akpbimue: 10 % (*pekomeHOyeTcs OCTaBWUTb, KnamaH He Oyger
NOJSTHOCTbLIO 3aKpbIBaTbCS, YTOObI HE 3aMOPO3UTbL OOBHEKT)

Makcum. omkpbimue: 100 %

UHeepcusi: Bkn (*pekomeHayeTca Ans MHOrMX TUNOB MNPUBOOOB —
perynupyowmnn  knanaH AosmkeH 6biTb MOoMnHOCTbI OTKpbIT 100% npu obpbiBe kabens
ynpasfeHns 1 Hannumm nuTaHus 24B Ha anekTponpmBoAe). Y TOYHEHMS AN 9TOro NyHKTa CMOTPH
Bnn4.4-4.6.

3.3 YcmaHoeka memnepamyp>
TCI peaynup. usmepeHHasi. TCIT T3

Temnep. peaynup. 3a0aHHas>
TCIT HapyxHoao eo30yxa: TCIT T2
ganee TOYKM OCHOBHOrO rpadomka perynmpoBaHus ONs perynmpoBaHna no “obpartke” MOXHO
OCTaBUTb MOKa MO YMOSYaHUIO:

P1 Trel, °C: -20.0
P1 Tp3l,°C: +50.0 50°C
40°C

P2 THe2,°C: +10.0
P2 Tp32, °C: +35.0 350CN2_

0 THB,°C

»

-20°C +10°C

MOHATHO, 4YTO TOYKM 3TOro rpadmka (ocobeHHo Tp3l u Tp32) Gyayt oTnmyatbcsa OT
YCTaHOBSEHHbIX MO YMOMYaHUIO ANA KOHKPETHOro obbekTa perynupoBaHus. [1o3ToMy OCHOBHON
rpadouk perynmpoBaHnsa B arnbHeunweM AO0SMKEeH OblTb OTKOPPEKTUPOBAH ANSA AOCTUMXKEHUSN
KOMGOPTHOM TemnepaTypbl B MOMELLEHUSIX ODObekTa perynupoBaHus BO BCEM [AuanasoHe
TemnepaTyp Hapy>XHOro Bosayxa.

TCIT obpamku usamepeHHas: Bbikn

Temnepam. Hezamep3aHus> +5.0 °C  (OCTaBMTb MO YMOMYAHUIO)

Temnepam. nopoza asapuu> +5.0 °C  (oCTaBUTb NO YMOJSTHAHWIO)
3.4 CymodyHble epaghuku>



30ecb BCE MOXHO OCTaBUTb MOKa MO YMOMYAHMIO: HET CYyTOYHOW KOppEeKLMU U HET
nepeHasHayYeHHbIX OHEWN
3.5 [JononHumenbHble hyHKYUU>
Bxod obpamHou ces3u>
Bxo0 OC: JluH. Hanpsix.
Huanason: 0..10B (*3aBMCUT OT HanpshkeHust 0bp. CBA3M NpuBoAa KnanaHa)
UHeepcus: Bkn  (*3aBMCUT OT HAaCTPOWMKM NpmMBoaa KranaHa)
Bxo0 6510kuposku>
UcmoyHuk: Omkn
UHeepusi: Bblikn
lNpuesizaHHbIU Hacoc>
Hacoc kaHnana: Kn. kaHanl
PacxaxusaHue>
PacxaxueaHue: BbIkn
lNepuod, 4. 24
3.6 KaHnan perynmpoBaHusi MOXXHO CYMTaTb HACTPOEHHbIM. B NyHKTEe MEHI0 MpoCcMOoTpa TeKyLero
coctoaHus CocmosiHue > KaHan peaynup. 1 MOXHO NPOCMOTPETh BaXXHble HACTPOWKK KaHana,
TeKylme 3Ha4yeHMs U3MEPEHHbIX W YCTaHOBMEHHbLIX TemMnepaTtyp, BXOAHblE U BbIXOAHbIE
BENMYMHbI KaHana.

B panbHenwem, Heobxoaumo OyaeT YyTOYHUTb U YCTAHOBWUTHL MapameTpbl Ans MeToaa
perynupoBanua KoagpgpuyueHm lNU: ... n [TocmosiHHasi uHme2puposaHusi: .... ATU napameTpbl
XapakTepuaylT KayecTBO M WHEPUMOHHOCTb pPeryrmpoBaHUs, Kak npaBwurio, 3aBUCAT OT
KOHKPETHbIX YCNOBUI pPerynnpoBaHuns U BeNnYMHbI 00bekTa perynupoBaHus (3gaHns).

B panbHenwem, npy HeobXoaMMOCTHU, HYXKHO ByaeT OTKOPPEKTUPOBATL OCHOBHOW rpadouk
perynupoBaHns 1 rpaddukm CyTOMHON KOPPEKLMN AN KAXKA0ro AHS Heaenw.

4 . ®YHKUMA PYYHOro ynpaBrieHUsl U peKoMeHAauuMu no npoBepKke HaCTPOWMKMU
npuBoAa perynupytowiero knanaHa

4.1 3TON cepBUCHOM DYHKUMEN HEOBXOOMMO BOCMONb30BATLCA AS11 NPOBEPKN MPaBUIBHOCTU
NOOKIMOYEHMS, HACTPOMKM U  PYHKUMOHUPOBAHUS COBMECTHOM paboTbl BCEW LIEMOYKU
yrnpasrneHusa (KOHTponnep — 3reKTPonpuBOoA - KnamnaH). 3To Nno3BonuT obesonacutb O0ObekT
perynupoBaHus (3g4aHue) oT “3aMopaxuBaHus”, Hanpumep nNpu nponagaHun 3NeKTponuTaHus
obopyaoBaHus, a Takke Npu BO3MOXHOM HeucrnpaBHoCcTM C-11 wunm nospexaeHun kabens
ynpaenenus mexagy C-11 n anektponpusogom. Obpatnte BHMMaHWE, YTO 3TO T€ aBapuKHbIE
CUTyauun, Ons ycTpaHeHUs1 KOTOPbIX NPOCTO 3ari0XKEHHOro B 9NeKTPONpmUBO Npon3soguTenem
BO3BPATHOIO MexaHu3Ma HeoCTaTO4HO.

4.2 CnefyeTt NOMHUTb, YTO:

- BO BpemMs npebbiBaHna B YHKLMM PYYHOro YyMpaBfieHUs aBTOMaTU4ecKoe
perynvpoBaHue B CUCTeMe npekpaLlaeTcs;

- eCnn  BbINTU M3 YHKUMM pPYYHOro YynpasrfieHns no KHonke Esc npowusonget
aBTOMaTU4ecKoe BO3BpalleHMe K TOMY pexmmy paboTbl KaHana, KOTopbi Obls1 yCTaHOBMEH
paHee, Hanpumep “PerynupoBaHue”;

- €CIN BbINTU U3 PYHKLMN PYYHOIO YnpaBneHus nNo KHomnke Enter - kaHan perynupoBaHus
nepenaet B pexunm paboTbl “OcTaHoB”. B pe3ynbTaTte 3TOro Ha BbixoAe kaHana 0yaeTt coXxpaHeHo
N ganee NOCTOSAHHO yAepXuBaTbCs MNocriefHee COCTOSHWE, YCTaHOBMEHHOe MNpu BbIXxode U3
PYYHOro ynpasneHus.

4.3 B nyHkTe MeHo Hacmpoluku > Hacmpolika kaHanoe > KaHan 1 peaynup. > Py4Hoe
ynpaesnieHue yctaHoBuTe Bbix. 1.00 - KranaH AorfmkKeH MOSIHOCTb OTKpbIThbea (100%
OTKpPbITUSA), ycTaHoBuTe Bbix. 0.00 - knanaH JOSmKeH NOMAHOCTLIO 3aKpbITbCs (0% OTKPbLITUS).



4.4 [Mpn BKNHOYEHHOM NMUTaHMM NpuUBOAA OTCOEAUHUTE MPOBOA ynpasneHua npusoga (ons
Belimo nposoa 3 Y) ot C-11 nnu BbIKNoUMTE NuTaHme Tonbko C-11. Mpun 3TOM 3nekTponpmeoa
cawm, 6e3 yyacTtus ynpasnstoLlero curHana ot C-11 (otopBaH curHan unm nutaHne BbIKMYEeHO),
AOIMKEH NONMHOCTLIO OTKPbLITL KnanaH (100%)!

45T7pn Hannuum B 9NeKTponpuBode BO3BPATHOrO MexaHusma — MnpoBepbTe €ero
paboToCcnocobHOCTL. BblkNounMTEe NUTaHME TOMbKO SNEKTponpuBoga - AOIMKEH oTpaboTaTtb
BCTPOEHHbI BO3BPATHbLIN MEXaHN3M, KOTOPbIN NMOMHOCTLIO OTKpoeT knanaH (100%).

4.6 Ecnn nyHKTbl 4.3 — 4.5 He BbINOSHAKTCS, TO NPOBEPbLTE NPAaBUIbHOCTb BbINOSIHEHUS MYHKTOB
3.2 1 3.5 faHHOM MHCTPYKLUMI, a TakKe NpaBuUibHOCTb MOHTa)Xa M HacTponkn obopyaoBaHuS B
COOTBETCTBUUN C UX MHCTPYKLMAMN (PYKOBOOCTBAMM) MO 3KCMyaTaumn.

[na 6onbwnHCTBa anekTponpmuBoadoB Belimo, kak npasBuno, okasbiBaeTcs Tak, YTo Anis
npaBunbHON paboTbl KaHana perynupoBaHus Heobxoaumo 6yaeT ycTaHOBUTb WHBEPCUIO
BbIxogHoro curHana C-11 (cm. n. 3.2). B peaynbtate nonyy4nTcs, 4To KnanaH 6yaeTt oTKkpbiBaTbCSA
(Bbixoa: 1.00 (100% oTKpbITUSA)), KOrAa Ha BbIXOAE KaHana perynupoBaHus HanpskeHue byaet
npubnmxatbca kK 0B, a 3akpbiBatbes (Bbixog: 0.0 (0% oTkpbiTna)) npu 10B. 3TO HECNOXHO
npoBepuTb  MySfIbTUMETPOM,  MOAKIIOYEHHbIM  HEMNOCPeACTBEHHO K  BbIXOAY  KaHana
perynvpoBaHnsa KOHTposnepa.

PekomeHgyeTtcs, nocne Bo3BpaTta U3 PYHKUUW PYy4YHOro ynpasrieHUs Bcerga rnpoBepsiTb
coaepXxmmoe nyHKkTa MeHo Pexxum pabomei: (cm. n.3.1). OH fosrmkeH ObiTb Peaynup, ecnu KaHarn
OOJDKEH ocTaBaTbCA B COCTOAHUM aBTOMAaTUYeCKOro perynuposaHusi. B npoTuBHOM criyvyae
aBTOMaTU4eCcKoe perynupoBaHue crnefyet BO30OHOBWUTb, YCTAHOBMB €ro HEnocpefCcTBEHHO B
3TOM MYHKTE MEHIO.

5. HacTpouka KrnroyeBoro kaHana (ynpaBsrieHne Hacocom)

B nyHkTte meHio Hacmpolku > Hacmpolka kaHanoe > KaHan 1 knro4yeeoli nNpou3BECTU
HaCTPOWKW, NMPUBEAEHHbIE HUXE.
5.1 Pexum ynpaeneHusi. Bpems
5.2 lMapamempsb! ynpasseHusi>
l'pacbuk ynpaesneHusr>
ycTaHoBUTE Heobxoammbin rpadumk paboTbl Hacoca MO BPEMEHM ANS BCEX OHEW Heaenu
(ycTaHOBKa Mo YMOM4YaHUIO - BCE BbIKITHOYEHO)
Bbixo0d Bbiknn  (*Tekyllee COCTOSiHWE BbixoAda- MOXeT ObITb 1 Bkn)

5.3 Tun ebixo0da>

Tun ebixoda: Tok 15MA

UHeepcusi: Bbikn
5.4 Npaghuku cymoYHbie> (MOXHO OCTaBWUTb MOKA NO YMOMYaHMIO: HET CYyTOYHOW KOPPEKLUN U
HeT nepeHasHa4YeHHbIX gHER).
5.5 JononHumenbHbie hyHKUUU>

Bxo0 6510kuposku>
UcmoyHuk: Omkn
UHeepcusi: Bbikn
[aHHbIN BXO4 pekoMeHOyeTCa UCnonb3oBaTh Ans 6NOKMPOBKM paboThl KNHOYEBOro kaHarna
(ocTaHOBKM Hacoca), ecnu B CUCTEME YCTaHOBIEH aTyuMK “Cyxoro xoga”, KoTopbl cpabotaeT
npu OTCYTCTBUM TennoHocuTens B Tpybe. PasymeeTtca, B 9TOM crniydyae B NMyHKTe MCMOYHUK:
HeobxoaMMo BbIbpaTb KNOYEBOW BXOL, K KOTOPOMY MOAKMOYEH JAaTYMK “CyXOro xoaa” Hacoca.
Lybnupyrowuti 8b1x00>

Aybnup. ebixod:  Omkn

lNepuood, 4. 24

3adepxka, cek. 120



lNepuoduyeckoe eKno4YeHuUe>
Lybnup. ebixo0:  Bbikn
llepuod, u. 24
numenbHocmb, MUH: 3

5.6 Ecnn Hacoca B cucTemMe HeT, TO HACTPOWKY KIOYEeBOro KaHamna MOXHO MnponyCcTUTb —
OCTaBUTb BCe MO yMon4yaHuo. B Takom criydyae pekomeHayeTcsl OTKMAYUTb 3TOT KaHan u3
CUCTEMBbI B NYHKTE MeHI0: Hacmpoliku > Bbibop annapamypbi

6. YcTaHOBKa CTaHAAPTHOW CXeMbl peryfiupoBaHusl C MeHI0 KOHTponnepa

HauunHasa ¢ Bepcum npowmBku 1.019, B KOHTpOnnepe peanudoBaHa pyHKUMst BbiCTpou
npeayCcTaHOBKMN TUMOBbLIX CXEMbl PErynMpOBaHUSA AN KaHana perynmpoBaHus HENOCpeaCTBEHHO
yepe3 MeH npubopa. 3gecb pedb MaeT TONMbKO 06 MnpedycTaHOBKE BCeX Heobxoammbix
KOH(OMIypaUMOHHbIX HacTpOeK COOTBETCTBYHOLLEro KaHana perynupoBaHus And peanusaumm
HEKOTOPbIX CaMblX MPOCTbIX CTaHAAPTHbIX CXeM perynupoBaHuda. [lpy cmeHe cxembl
perynmpoBaHnsa NpoMCXoauT U3MEHEHME TONMbKO HEKOTOPbLIX CaMbIX BaXHbIX (XapaKTepu3yoLmx
TY WM UHYK CXEMY PEerynmpoBaHns) KOHMUIypaLMOHHbIX NapaMeTpoB KaHana, Takux Kak
nogkntoveHme Heobxoammbix TCI, BXOAOB ynpaBreHWsi, KaHaroB YnNpaBfeHUs HacocaMwu.
OcTanbHble HACTPOWKM KaHanoB perynMpoBaHUs UM ynNpaeBfneHWs Hacocamu Bcerga
yCTaHaBNMBAKOTCA B COCTOSIHUE MO YMOSYaHW0. OTU HACTPOMKWN B OarbHEWLLIEM MOXHO, UNn
TOYHEE HYXHO OyaeT M3MeHMTb NoL KOHKPETHble napameTpbl CUCTEMbl U MPUMEHEHHbIE
NCNOJSTHUTESbHBIE MEXAHU3MBbI.

Ba)xHO NOMHUTb, YTO NPU KaXAOW HOBOW YCTaHOBKe CXEMbl PerynnmpoBaHusi MHoOrme
HaCTPOWKM KaHana 6yay copolieHbl B COCTOAHUE NO yMOon4YaHuio. Taknum obpasom, 4Tobbl He
NnoTepsiTb BaXkHble HACTPOWNKM 6e3BO3BPAaTHO, NONb30BaTbCA AOHHOW YCTAHOBKOW CrieyeT OYeHb
B3BeLUEHO 1 akkypaTHo. Hanbonee yqobHO 1 onpaBaaHo ycTaHaBnMBaTb CXEMY PerynmpoBaHng
B CaMOM Haudarne HacTPOWKM KOHTponmnepa, T.e. Npy NepBOM BBOAE €ro B 3Kchfyatauumtio. 370
NO3BONUT M3bexaTb BO3MOXHbIX OLUMOOK MpK HavyarbHOM KOH(UIypupoBaHuM KOHTponnepa. A
yXe nocne, crnegyeT npoAaenaTtb BCe OCTalbHble YAaCTHbIE HACTPOWKU KaHana nof KOHKPETHbIN
0OBbEKT perynupoBaHus.

Ewe oaHo yoo6cTBO, KOTOpPOE AaeT PyHKUMS NpenyCTaHOBKW CXEMbl PEerynmpoBaHus -
3TO aBTOMaTMYECKUI BbIBOP HEOBXOANMbIX annapaTHbIX PeCypPCOB KOHTPOMepa 1 BbiKoYeHne
TeX, KoTopble He OyayT ucnonb3oBaTbCcA B paboTe Ons OaHHOM CXeMbl pPerynnmpoBaHus.
PasymeeTcs, aBTOMaTMYeCKM BbIKMIOYEHHbIE anmnapaTHble pPecypcbl KOHTponsepa nocne
YCTaHOBKM CXEMbI PETYNIMPOBaHNA, MOTOM MPU HEOBXOANMOCTU, MOXHO ByaeT BKNOYUTD.

Bonee pgetanbHO 03HAKOMWUTBLCS C KOH(PUrypaumoHHbIMU NpeayCcTaHOBKaMu, KOTopble
NMPOMMCLIBAKOTCS B KOHTPONep npu BblIOOpe CXeMbl perynupoBaHusi MOXHO B OTAENbHOM
OOKyMeHTe: “OCHOBHbIe cXxeMbl pe2ynupoeaHusi KoHmpousiiepa C-11".



OcCHOBHbIe cCXeMbl peryamposaHua KoHTpoanepa C-11
(ANA oAHOro KaHana peryanpoBaHusa)

[ns obneryeHnss HaCTPOWMKN KOHTpoOMNepa, Npu BBOAE €ro B aKcnnyaTaumo, HaynmHas ¢
Bepcum npowwmekn 1.019, npegycMoTpeHa BO3MOXHOCTb ObICTPON MpeayCTaHOBKN HEKOTOPbIX
pacnpoCTpaHEHHbIX CXeM pPerynmpoBaHnsa HENOCPEACTBEHHO C MeH npubopa. MNMpn atom ana
BblOpaHHON CXeMbl perynmpoBaHus KOHMUIYpUpYKTCS TOMbKO BCe camble Heobxoaumble
COoedVHEeHUs U annapaTHble pecypcbl KOHTposnsiepa. A MMEHHO, MOAKITYAaKTCA KOHKpPEeTHble
BXOAbl U3MEpPEHUSA TeMnepaTyphbl, KINtoYeBble BXOAbl YIpaBNeHUs 1 BKNOYaTCa Heobxogmmble
KaHanbl ynpasrneHus Hacocamn. OcTanbHble HaCTPOMKM KaHanNoB perynnupoBaHns u ynpasneHns
HacocaMn yCTaHaBSIMBAKTCA B COCTOSIHME MO yMOM4YaHuo. VIX B AanbHenwem HyxHO byaeT
M3MEHUTb MO KOHKPETHble napamMeTpbl CUCTEMbl W MNPUMEHEHHbIE WUCMOMNHUTESbHbIE
MexaHu3Mbl, yXxe He 3aboTdacb 06 koHdUrypauum coeanHeHun n Bblbope Bcex HeoBXoanMbIX
annapaTHbIX pecypCcoB.

Ona ypnobctBa peanusaumyM npeaycTaHOBKM CXeM  peryrnMpoBaHUA BCe pecypchbl
KOHTponnepa 6binn ycnoBHO pasfgeneHbl Ha ABe rpynnbl. K nepBow rpynne OTHOCATCA: KaHan
perynupoBaHus 1, kaHarnbl ynpaBneHus Hacocamu 1, 2, Bxogbl uamepeHus temnepatypsbl TCIM1-
TCIM4, kntoyeBble Bxoabl 1, 2. COOTBETCTBEHHO BTOpasi rpynna: kaHan perynmpoBaHuns 2, KaHanbl
ynpasneHus Hacocammn 3, 4, Bxoabl namepeHus temnepatypsl TCI15-TCI18, knoyesble Bxoabl 3,
4. Bbonee ToOro, Bce nornyeckne pabouve TemnepaTypbl KaHanoB Takke YCNOBHO NPUBS3aHbl K
KOHKPETHbIM BXO4aM U3MepeHnsa TemnepaTypbl. Takum obpasom, ecrniv npu KOHUrypmpoBaHmum
KOHTponnepa Obina BbibpaHa KOHKpPEeTHas CxXema perynupoBaHus, TO Nepekniovatb AaTyuku
TemnepaTypsbl yXXe He JonycKaeTcs.

YcnoBHoe pasferieHne BCceX pecypcoB KOHTpOSiepa Ha ABe rpynnbl Ans peanusaunm
perynupoBaHus C LMpKynauuen ans AByX pasgenbHbiX KOHTYPOB perynmpoBaHnsa hopmMasnbHO
NnokKasaHo Ha PUCYHKe HUXe.
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M Tak, BbIGOp CXemMbl perynupoBaHMs OAHOro KaHana perynupoBaHusi noapasymeBaeT
NMOSIHOE KOHMUrypmpoBaHMe 3TOro kaHana, HeobXxoOuMbIX COeAMHEHUN U NOOYUHEHHBLIX eMy
KaHanoB ynpaBneHus Hacocamu. Kaxgon cxeme perynupoBaHUst NMPUCBOEH YCMOBHbIA HOMEpP
6a3oBou cxembl U ee mogudukaumm, Hanpumep: Cxema2, Cxemab/1, Cxema3/2 n T.n.

CnenyeT noOHMMaTb, YTO MOMUMO NPeaYyCTaHOBKN ONPeAEeNeHHbIX CXEM perynmpoBaHus,
Kak 1 npexae, OCTaeTCcs BO3MOXHOCTb CBOOOAHOMO KOH(UIypupoBaHUS BCEX KaHanos
KOHTponnepa. J3Tomy cooTBeTcTByeT cxema “lMonb3oBaTenbckasi”, koTopas MNo3BonseT
NPOU3BOSbHO YCTaHaBnNMBaTh Nobble COEaUHEHNS U HACTPOWKM KaHanoB.

Cxema “OBGHyneHoO” ycCTaHaBnMBaeT BCE HACTPOMKM KaHaroB perynmpoBaHnsa u
ynpaBfieHMs HacocamMm B COCTOSHME MO yMon4yaHuio. [lpu 9TOM Bce annapaTHble pecypchbl
kaHanoB OyayT BKIKOYEHbI, @ TeMnepaTypa perynupoBaHus Tpu NoaknoyeHa K onpegeneHHomy
Bxoay namepenus temnepatypsbl (TCIM1 / TCI5).

MoapobHble 3HavyeHMs napaMeTpoOB KaHana perynmpoBaHMss M COOTBETCTBYHOLLMX
KINKOYEBbIX KaHANoB AN coCTosiHUA cxema “O6HyneHo” npMBeaeHbl HUXKE B TabnuyHoM Buae.
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Hapameprl KaHana perynmpoBaHus, yCTaHOBJ1IEHHbIE B COCTOAHUN CXeMa -

“OBHyneHo”

MapameTpsbl 3HaueHue
Cxema perynmpoBaHus O6HyneHo
Pexxum paboTbl PerynnposaHue
Tun BbIXoga HanpsixeHne
[nana3oH Bbixoga 0-10B
MHBepTUpOBaThL BbIXOA [a
Twn perynvpoBaHus JInnenHoe
MeToa perynuposaHusi A
KoadbdumumeHT nepegaym NN perynuposaHus 2,0
lMocTosiHHag nHterpuposaHus MU perynuposaHua 200
Homep TCI1 anga temnepatypbl perynnpoBanus Tpu TCI1

Homep TCI1 gnga temnepatypbl HApYXHOro Bosgyxa THB

He Ha3HayeH

Homep TCI1 gna Temnepatypbl nogayv Tnu

He Ha3HayeH

Homep TCI1 gna Temnepatypbl “06paTtkn” Tou

He HasHa4veH

OcCHOBHOW rpadukK perynmpoBaHus:

THB1 -20°C; Tp3l +95°C;
THB2 +10°C; Tp32 +40°C;

Temnepatypa perynmpoBaHus 3agaHHas pukcupoBaHHas
Tp3

+65°C

Mpaduk "obpaTHoM BOAObI":

Tnnl +70°C; Tomakcl +35°C;
Trnn2 +130°C; Tomakc2 +70°C;

Temnepatypa orpaHnyeHuns “obpaTkn” MakcumarnbHas

+70°C
dmkcnpoBaHHas Tomakc
Temnepatypa orpaHnyeHnss o6paTkm MUHUMarnbHasa +30°C
TomMuH
Temnepatypa He3amep3aHus TH3am +5°C
Temnepatypa nopora BknyYeHusi asapuv Tasap +5°C
MakcnmManbHO OTKPbITOE NOMOXKEHME KnanaHa 100%
MakcnmManbHO 3aKkpbITOE NOMoXKEeHME KnanaHa 10%
MonoxeHue knanaHa B pexunme OCTaHOBNEH 50%
DYHKUMA pacxaxmnBaHus KnanaHa BKNOYeHa Bbikn.
[Mepnoa NOBTOPEHUST pacxaKmMBaHus 24 vac.
Bxog 6510kMpoBKM KaHana (MCTOYHUK) He Ha3Ha4eH
MHBepTMpOBaTb BX04 GITOKMPOBKU Het

Homep kntod. kKaHana (Hacoca) NpyBa3aHHOIO K 3TOMY

He Ha3Ha4yeH

[MapameTpbl BXog o6paTtHOM CBA3MU:

Tun Bxoga HanpsixkeHne
[nana3oH Bxoga 0-10B
MHBepTMpoBaTb BXOA Oa
'pachmkm cyTouHOM KOppeKummn (4Ns Bcex gHen Hegenw):

Touka nepexoga P1 6.00; 0.0°C;
Toukn nepexoga P2-P6 18.00; 0.0°C;

'padhmk nepeHasHavYeHHbIX AHeN (ans Bcex 10-Tn gHEN):

He nepeHa3Ha4veH




[MapameTpbl KNOYEBOro KaHasna, yCTaHOBMEHHbIE B COCTOSIHUM cxema - “OBHyneHo”

MapameTpbl 3HauveHue
Pexxum ynpaBneHus Mo BpemeHn
Twn BbIXOOA Tok 15mMA
MHBepTUpOBaThL BbIXOA HeTt
CoctosiHue Bbixoga B pexume “OctaHoBnen” BbIkn.

Homep TCI1 ana temnepatypbl cnexenna Tcnl

He HasHauyeH

Homep TCI1 gna Temnepatypbl criexeHus Tcu2

He Ha3HaueH

Howmep TCI1 ansa Temnepatypbl kKoppekunn Tkul

He Ha3HaueH

Homep TCI1 gnsa temnepatypbl Koppekunn Tknl

He HasHauyeH

'padhmkn ynpaBneHusi No BpeMeHu (4nst BCexX AHeN Hegenw):

Linknl

Bkn 00:00; Beikn 13:00

Linkn2

Bkn 14:00; Bbikn 23:59

[padhvk ynpaeneHus no Temneparype:

Tekn +40°C; TBbikn +60°C

"padurk cmeLeHnsa Noporos;:

Tknl -20°C; Tcnl 0°C;
Tkn2 +10°C; Tcn2 0°C;

pachmkm cyTouHOM KOppeKummn (4Nns Bcex gHen Hegenw):

Touka nepexoga P1 6.00; 0.0°C;
Toukn nepexoga P2-P6 18.00; 0.0°C;
'padhmk nepeHasHavYeHHbIX AHeN (ans Bcex 10-Tn gHEN): He nepeHa3Ha4eH
Temnepatypa nopora BKNKYEHUa aBapum +5°C
McTovHMK Ans BXoda ynpasfieHus He Ha3Ha4eH
MHBepTMpoBaTh BXO4 ynNpaBnieHus Het
NcTouHuK gns Bxoga 6rokMpoBKM (gaT4ymk “cyxoro xoga”) He Ha3HaueH
MHBepTMpOBaTb BX04 GITOKMPOBKU Het

Oybnupytowmi Boixod (HOMEp KoYeBOro KaHana ans
yrnpasneHuns gyb6nupyroLmm Hacocom)

He HasHaueH

Kputepuin nepekntoyeHms Hacocos (OCHOBH./ay6nup.) lMeprnogn4yeckn
lMeprog nepeknoveHnst Mexay Hacocamm (OCHOBH./ay6nuvp.) 72 yac
3agepkka nepekriyeHms Mexay Hacocamm 60 C
(ocHoBH./gy6nvp.)

DYHKUNA NepnoanvecKoro BKITYEeHUs Bbikn
[Mepunoa NOBTOPEHUSI NEPUONYECKOrO BKNKYEHUS 24 vac
ONnTenbHOCTb NEPUogNYECKOro BKITKYEHUS 2 MWH
MCcTOoYHMK ANs BXO4a aBapuNHOro NepekntoyeHuns He Ha3Ha4eH
MHBepTMpOBaThL BXO aBapUNHOIrO NepeKYeHns Het

Homep noaknioyYeHHOoro Bbixofaa UHAMKALUMM aBapum

He HasHaueH
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Mcnonb3oBaHHasa annapaTypa — BKNOYEHHbIE PECYPCbl KOHTPOSINEpPa B COCTOSIHUM
cxema - “O6HyneHo”

MapameTpbl 3HaveHue

TCI1 TCIM 1, TCIM 2, TCI1 3, TCI1 4,

TCIM 5, TCM 6, TCM 7, TCI 8
Bxoabl o6paTHOM cBA3N Bxog OC 1, Bxog OC 2
BHelwHne kntoyeBble BXoAbl Kn. Bx.1, Kn. Bx.2, Kn. Bx.3, Kn. Bx.4
KntoyeBble KaHarnbl Kn. kaH. 1, Kn. kaH. 2, Kn. kaH. 3, Kn. kaH. 4
KaHnanbl perynvpoBaHusi Kanan perynup.l, Kanan perynmp.2
Bbixoga nHgmkaumm aBapum BbiX. nHauk. aBapum 1,

BbIX. nHAUK. aBapun 2

[anee npvBeaeHbl OCHOBHblIE CXEMbl PEerynMpoBaHus C yKasaHWeM TOSIbKO CaMblX
BaXKHbIX KOH(UrypaumMoHHbIX ocobeHHocTen Kaxpon. OcTanbHble napameTpbl, HAacTPOWKU WU
rpacpukn MMeT HEKOTOPbIE 3HAYEHUS MO YMOMNYaHUIO, Takue xe, kak 6bino npuBeaeHo Bbille
ana coctosHua cxema “O6HyneHo”. Obpatute BHUMaHue, 4TO Npu BbIbOpe onpeaerieHHon

CXeMbl perynnpoBaHunsa 6y,u,yT aBTOMATUYECKN BKIHOYEHbI TONMbKO Heobxogumble Ons
peanusaunm 3ToOn CXembl pecypcCbl KOHTpOIsiepa.
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Cxema 1l

PerynnpoBaHue no nogaye ¢ NnorogHoi KomneHcauymem

Cxema 1 — 6e3 Hacocos

Cxema 1/1 — c ogHnm Hacocom (Kn Bbix1 / Kn Bbix3)
Cxema 1/2 — c payma Hacocamum (Kn Bbix1, Kn Bbix2 / Kn Bbix3, Kn Bbix4)

CxemaNe1 L RED

KnanaHn 1

PerynnpoBaHue no nogaue Tpu (TCN1/ TCN5).
NMoroaHan KomneHcaumsa Tue (TCM2 / TCNG).

KnBbix1/2
Hacoc1/2

o

Cxema perynmpoBaHus

THue2 +10°C; Tp32 +40°C;

XapakTepHbie napameTpbl 1 /1 172
Kon-Bo Hacocos 0 1 2
YnpasneHne Hacocamu Nno BPEMEHM C paBHOMEPHOM

- no BPeEMEeHMU
o4YyepeaHoCTbIo

Oatuumk “cyxoro xoaa” (Kn.Bx1 / Kn.Bx3) - + +
Kon-so TCN 2 2 2
MocTosAHHAA MHTErpUpPOBaHMUA, C 200 200 200
lpaduK perynnpoBaHmsa;
Tuel -20°C; Tp3l +95°C; + + +
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PerynnpoBaHue no nogaye ¢ NOrogHoi KomneHcaumei n KoOHTponem “obpatku’

Cxema 2

no PUKCMpOBaHHOM Temnepartype

Cxema 2 — 6e3 Hacocos

Cxema 2/1 — c ogHum Hacocom (Kn Bbix1 / Kn Bbix3)

Cxema 2/2 — c peyma Hacocamum (Kn Bbix1, Kn Bbix2 / Kn Bbix3, Kn Bbix4)

e o

KnanaH 1

PerynupoBaHue no nogaue Tpu (TCN1/ TCN5).
NMoroaHas KomneHcaumsa Tue (TCM2 / TCNG).
KoHTponb “obpatkn” Tom (TCMN3 / TCN7) no puKcMpoBaHHOW TemnepaType.

Tpu
Tcn Tl

KnBbix1/2
Hacoc1/2

THB
\TCI‘I 12

Cxema perynamposaHus

XapaKTepHble napameTpbl > /1 57
Kon-Bo Hacocos 0 1 2
YnpaBneHvne Hacocamu Nno BpeMEHU C PaBHOMEPHOM

- no BpemeHu
o4yepeaHOCTbIo

Oatuuk “cyxoro xoga” (Kn.Bx1 / Kn.Bx3) - + +
Kon-so TCN 3 3 3
MocToAHHAA MHTErpMpPOBaHUS, C 200 200 200
lpaduK perynmpoBaHus:
TuBl -20°C; Tp3l +95°C; + + +
The2 +10°C; Tp32 +40°C;
Tem-pa “0bpaTkn” MaKcMmasbHas: + N N
Tomakc +70°C;
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Cxema 3
PerynnpoBaHue no nogaye ¢ NnorogHoi KOMneHcauuei n KOHTpoaem “obpatku
no rpa¢duKy “obpartHoii Bogbl”
Cxema 3 — 6e3 HacocoB

Cxema 3/1 — c ogHum Hacocom (Kn Bbix1 / Kn Bbix3)
Cxema 3/2 — c pgyma Hacocamum (Kn Bbix1, Kn Bbix2 / Kn Bbix3, Kn Bbix4)

THB
TEM T2

Cxema N23 ‘

Tpu
» TCNT1

-

KnBbix1/2
Hacoc1/2

N

PerynupoBaHue no nogaue Tpu (TCN1 / TCMS).
NMoroaHas KomneHcaumsa Tue (TCM2 / TCNG).
KoHTposb “06paTkn” Tou (TCN3 / TCM7) no rpaduky “obpaTHoi Boabl” Tnn (TCM4 / TCNS).

Cxema perynamposaHus

XapaKTepHble napameTpbl 3 3/1 3/2
Kon-Bo Hacocos 0 1 2
YnpasneHne Hacocamu Nno BpemeHU C paBHOMEPHOM

- no BpemeHu
o4YyepeaHoCTbIo

Oatuuk “cyxoro xoga” (Kn.Bx1 / Kn.Bx3) - + +
Kon-so TCN 4 4 4
MocTosAHHAA MHTErpuUpoBaHuA, C 200 200 200
lpaduK perynnpoBaHms;
Tuel -20°C; Tp3l +95°C; + + +
THue2 +10°C; Tp32 +40°C;
lpaduk “obpaTHOM BOAbI”:
Tnunl +70°C; Tomakc +35°C; + + +
Tnu2 +130°C; Tomakc +70°C;
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Cxema 4
PerynupoBaHue no nogauye 6e3 norogHoit KOMNEHcaLMmn ¢ KOHTposem
“obpartkn’ no rpadpuKy “obpaTtHoin BOADbI”
Cxema 4 — 6e3 HacocoB

Cxema 4/1 — c ogHum Hacocom (Kn Bbix1 / Kn Bbix3)
Cxema 4/2 — c pgyma Hacocamum (Kn Bbix1, Kn Bbix2 / Kn Bbix3, Kn Bbix4)

Cxema N24 ile o N
="

KnBbix1/2
Hacoc1/2

TN

PerynupoBaHue no nogaue Tpu (TCN1 / TCMS).
KoHTponb “obpatkn” Toum (TCM3 / TCN7) no rpaduky “obpatHoit Boap!”.

Cxema perynmposaHua
XapakTepHble napameTpbl 7 271 172

Kon-Bo Hacocos 0 1 2
YnpaBneHvne Hacocamu Nno BpeMEHMU C PaBHOMEPHOM

- no BpemeHu

o4epesHOCTbHO

Jatuuk “cyxoro xoga” (Kn.Bx1 / Kn.Bx3) - + +
Kon-so TCN 3 3 3
MocToAHHAA MHTErpMpPOBaHUS, C 200 200 200
Tem-pa perynMpoBaHuA 3agaHHan;

+ + +
Tp3 +65°C;
paduk “obpaTHOM BOAbI”:
Tnunl +70°C; Tomakcl +35°C; + + +
Tnu2 +130°C; Tomakc2 +70°C;
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Cxema 5

PerynnpoBaHue no “obpaTtke” C norogHou KomneHcauueun
Cxema 5 — 6e3 HacocoB
Cxema 5/1 — c ogHum Hacocom (Kn Bbix1 / Kn Bbix3)
Cxema 5/2 — c pgyma Hacocamu (Kn Bbix1, Kn Bbix2 / Kn Bbix3, Kn Bbix4)

Cxema N25 | : %§o The
_— \TC[‘I T2

Knanan 1

KnBbix1/2
Hacoc1/2

PerynnposaHue no “o6patke” Tpm (TCM3 / TCN7).
NorogHas kKomneHcaums THB (TCM2 / TCM6).

Cxema peryanposaHus

XapaKTtepHble napameTpbl 5 51 /2
Kon-Bo Hacocos 0 1 2
YnpaBneHvne Hacocamu Nno BpeMEHU C PaBHOMEPHOM

- no BpemeHu
o4epesHOCTbHO

Hatuuk “cyxoro xoga” (Kn.Bx1 / Kn.Bx3) - + +
Kon-so TCN 2 2 2
MocTosAHHAA MHTErpUpPOBaHMUA, C 500 500 500
lpaduK perynnpoBaHmsa;
Tuel -20°C; Tp3l +70°C; + + +
THB2 +10°C; Tp32 +35°C;




Cxema 6
PerynunpoBaHue no “obpaTtke” C norogHoM KOMNeHcauuein nu Hacocom
pabotalowmm no Temnepartype

Cxema 6 — c ogHUm Hacocom (Kn Bbix1 / Kn Bbix3)
Cxema 6/1 — c geyma Hacocamum (Kn Bbix1, Kn Bbix2 / Kn Bbix3, Kn Bbix4)

% 1CN T2

Cxema N26 : \THB

Tcu (pns Hacoca)
= TCNT1

Knanan 1

KnBbix1/2
Hacoc1/2

PerynupoBaHue no “o6patke” Tpm (TCM3 / TCN7).
NMoroaHan KomneHcaumsa Tue (TCM2 / TCNG).
PaboTa Hacoca no Temnepatype caexeHusa Tem (TCNL / TCMS).

Cxema perynmpoBaHusa

XapakTepHble napameTpbl 6/1

Kon-Bo HacocoB 2

YnpaBneHve Hacocamu No TemnepaType

C paBHOMEPHOW 0YepPeaHOCTbIO

W+ |+ |—|o

Jatuuk “cyxoro xoga” (Kn.Bx1 / Kn.Bx3) +
Kon-so TCN 3
MocToAHHAA MHTErpMpPOBaHUS, C 500 500
lpaduK perynmpoBaHus:

TuBl -20°C; Tp3l +70°C; + +

T2 +10°C; Tp32 +35°C;

lpaduK ynpasneHmna Hacocom No
Temneparype: + +
Tekn +40°C; Tebikn +60°C;
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Cxema 7/

Noppep)kaHue noctoasHHOM TemnepaTtypbl IBC nocne tennoo0bmeHHUKA
Cxema 7 — 6e3 HacocoB
Cxema 7/1 — c ogHnm Hacocom no BpemeHn (Kn Bbix1 / Kn Bbix3)
Cxema 7/2 — c asyma Hacocamm no spemeHn (Kn Bbix1, Kn Bbix2 / Kn Bbix3, Kn Bbix4)
Cxema 7/3 — c ogH1m Hacocom no Temnepatype (Kn Bbix1 / Kn Bbix3)

Cxema 7/4 — ¢ pByma Hacocamm no Temnepatype (Kn Bbix1, Kn Boix2 / Kn Bbix3, Kn
Bbix4)

Cxema N27 ‘

Knanan 1 —\pr

KnBbix1/2
Hacoc1/2

Mopaep»kaHue Temnepatypbl FBC Tpu (TCN1 / TCN5).
YnpasneHue Hacocom no Temnepatype Teu (TCAL1/ TCNS).

XapaKTepHble napameTpbl Cxema perynmposahus
pakrep pameTp 7 7/1 712 7/3 7/4
Kon-Bo HacocoB 0 1 2 1 2
YnpasneHue Hacocamu o no BpemMeHu c o no Temnepatype
- paBHOMepPHOM C paBHOMepHOM1
BpemMeHMu Temnepartype
oyepeaHOCTbIO oyepeaHOCTbIo
Hatuumk “cyxoro xoaa”
- + + + +
(Kn.Bx1 / Kn.Bx3)
Kon-so TCM 1 1 1 1 1
flocronHHas 200 | 200 200 200 200
WUHTEerpupoBaHua, ¢
Tem-pa peryanposaHua + + N N +
3agaHHas: Tp3 +65°C;
lpaduK ynpasneHma
Hacocom MO TemnepaTtype: - - - + +
TBkAn +55°C; TBbIKN +65°C;
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Cxema 8

Noppep)kaHue noctoaHHOM Temnepatypbl 'BC nocne TennoobmeHHUKa ¢
KOHTposem “06paTkn” B nepBMYHOM KOHType

Cxema 8 — 6e3 Hacocos

Cxema 8/1 — c ogHnm Hacocom no BpemeHn (Kn Bbix1 / Kn Bbix3)

Cxema 8/2 — ¢ aByma Hacocamm no BpemeHn (Kn Bbix1, Kn Bbix2 / Kn Bbix3, Kn Bbix4)
Cxema 8/3 — ¢ ogH1m Hacocom no Temnepatype (Kn Bbix1 / Kn Bbix3)

Cxema 8/4 — ¢ pByma Hacocamm no TemnepaTtype (Kn Bobix1, Kn Boix2 / Kn Bbix3, Kn
Bbix4)

|

@ Knananwl |

Cxema N98 =3} ‘

KnBbix1/2

Hacoc1/2 i

L =1 ]

Town
TCN T3

MoaaepkaHue Temnepatypbl FBC Tpu (TCN1 / TCN5).
KoHTponb “o0bpaTtkn” B nepsmyHom KoHType Tom (TCN3 / TCN7).
YnpasneHune Hacocom no TemnepaTtype Tem (TCMNL1 / TCNS).

Cxema perynmpoBaHusa

XapakTepHble napameTpbl

8 8/1 8/2 8/3 8/4
Kon-Bo Hacocos 0 1 2 1 2
YnpaBneHvne Hacocamu no No BPEMEHM C o no Temneparype

- BPEMEH | pPaBHOMEPHOW C paBHOMEpPHOWM

TemnepaTtype
n oYepesHOCTbIo o4epesHOCTbHO

Jatumk “cyxoro xoaa” : N N N +
(Kn.Bx1 / Kn.Bx3)
Kon-so TCN 2 2 2 2 2
rocroAnHas 200 | 200 200 200 200
WHTErpupoBaHus, ¢
Tem-pa perynmpoBaHusa + + + + +
3aflaHHanA:; Tp3 +65°C;
Tem-pa “0bpatkun”
MaKCcMManbHasn: + + + + +
Tomakc +60°C;
lpaduK ynpasieHua
HacoCoMm Mo TemnepaType: - - - + +
TBkAn +55°C; TBbIKN +65°C;
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