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Jeknapaunsa cootBetctBus N2 23/2007

Mbl, dupma TeEcmH, yn. Cr. batopero 14, 34-120
AHAOPbIXYB, AeKfapupyeM C MOJSIHOM OTBETCTBEHHOCTLIO,
YTO BbINyCKaeMbln HaMu Tepmoperynatop ST-81 2308,
50y wucnonHsieT TpeboBaHuA PacnopshkeHns MuHUCTpa
Tpyaa n coumanbHon nonntukn. (B.3ak.03.49.414) ot 12
Mmapta 2003 roga, BHegpsdwwero MoOCTaHOB/IEHUA
AnpekTnuBbl N0 HM3KUM HanpsxeHunam (LVD) 2006/95/
WE, a Ttakke Pacnops>XKHUS MUHUCTpa UHPPACTPYKTYpPb
(Dz.U.03.90.848) ot 02.04.2003 r. BHegpstwowero
nocrtaHosneHna Aupektmnebl 2004/108 /WE.
KomMaHgo-koHTponnep ST-81 npowen nonoXuTesnbHble
ncnbiTaHnga komnatubunbHoct EMC npu noakaryYeHum
ONTUMAasbHbIX HArpy3o0K.

ans OLLEHKM COOTBETCTBUS NPUMEHSANNCH
rapMoHu3oBaHHble cTaHaapTel PN-EN 60730-2-1:2002.
Brnepsble 3HakoM CE mnsgenune ob6o3HayveHo 03 uiona 2007

roaa.
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BHAUMAHME!

SQJIEKTPOOBOPYAOBAHME NOA4
HAMNMPAXEHWNEM!

O BbINOJIHEHNA KaKNX-1nbo AencTBMin, CBA3aHHbIX
Cc nutaHueM (noaknrovYeHme NpoBoaoOB, YCTAHOBKA
o6bopyanoBaHuA, u T.Nn.) cneayet YBepUTbCA B TOM,

UTO peryssitTop He NoAKJIlo4YeH K asiekTpoceTu!

MOHTaX>X U NoAKJIIOYEHME K 3J1IeKTPOCEeTU AO0JIDKHO
BbiMOJIHUTb JIMLLIO, NMeEeloLlee Ha 3TO
COOTBETCTBYHOLIME NMpPaBa NOo 3QieKTponpoBoiKe.

10 nycka B XoA KOMaHAO-KOHTpoOJUJiepa cneayer
npoum3BecTtu 3amep 3PPeKTUBHOCTU 3aHYJIEHUSRA
3NIeKTpoABUraTesien, KoT/a, a TakK)Ke BbINOJIHUTDb
3amMmep 3PPeKTUBHOCTU U3ONALUNUN
3JIEKTPONpoOBOAOB.
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JaTunk TepMuy.
STB.

Knonka IJIFOC
Knonka MUHYC

BreIki104.
ceTeBoi

KHonka Bxoaa B nogMeHuU,

noaTBepPXAeHUsA yCTaHOBOK

KHonka Bo3BpaTa u3 MeH10,

AHHYJIMPOBAHUS YCTAHOBOK

Hamnys

| Hacoc I1.O Hacoc I'.X.B.

Pabora Bpyunyio

. OnucaHume

Perynatop temnepatypbl ST-81 npegHa3HayeH ANA KOT/IOB LEeHTpasibHOro
otonneHunsa (U.0.). YnpasnseTr HaAacoCOM UMPKynsauMnM BOAbI, HaAAyBOM
(BEHTUNATOPOM).

UTobbl BKAKUUTL PperynsTop CTEeBOW BbIK/AKOYaTENb MNepekalynTe B
nosuvuuio 1 . lNNepeknoyeHne BbiKOYaTena B no3vunio 0 He oTcekaeTt
NMMTaHUS TOKOM OT perynsatopa. Ytobbl oTCceub NuUTaHue OT perynatopa
crneayeT BbIHATb WTENCeNbHbIE BUTKM U3 NUTAlOWEN CETHU.

JaHHbin  perynatop obopyaoBaH nporpammon zPID. Takonm Tun
yrpaBieHns 3aKN4YaeTcs B KOHTpoie TeMnepaTypbl Ha BbIXoAe AbIMOBbIX
razoB (yaepxumBasi ee Ha TMMOCTOSHHOM YpPOBHE) W B yAepXaHuwu
NOCTOSIHHOM TeMnepaTypbl KOTNa.

[JaHHbIN  perynatop, KpoMe CTaHAapTHbIX AaTtynkoB, obopyaoBaH

AAaTYMKOM BbIXO4a AbIMOBbIX rasoB. bnarogapa >ToMy yaep>XuBaeTcsa
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MOCTOAHHAaA TeMmnepaTypa AbIMOBbIX Tra30B. Perynatop MOCTOSAHHO

N3MepsaeT TeMNnepaTypy rasoB Ha BbixoAe. B cnyyae 3HaUYMTENbHOro pocTa
TeMnepaTypbl Ha BbIXOAE W3 KOTNA BpalleHWe BEHTUNSATOpa 3aMeasisieTcs

U 3a4EPXKXNUBAETCA.

Perynatop PID (aHrn. proportional-integral-derivative controller -
NpONOpPUMOHaNbHO-UHTErpmpyoLwe-ampdepeHUnpyrowmn perynsarop) - B

aBToMaTtuke. Perynatop cocTouT WU3 3BeHa nponopumoHanbHoro P ¢

ycuneHvem kp, wuHterpupyrouwero I ¢ BpeMeHeM caBoeHua Ti U

anddbepeHumpymwoulero D ¢ BpeMeHeM onepexeHusa Td. Lenbto Takoro

peErynaTopa ABade€TCA yaep>XaHune NCXOAHON BEIMYUNHbI Ha onpegeneHHoM

YPOBHE, Ha3blBaeMOMn 3a4aHHON BEANYUNHOW.

PerynaTtop PID ynoTtpebnsercsa Ha npuMep ANg ynpasBneHUsa TemnepaTtypomn
npouecca, B 3TOM ciy4yae paboTaeT OH B Ka4ecTBe O4YeHb TOYHOIo
TepMocCTarTa.

310 3Ha4YnT, YTO perynaTop ¢ d@PyHkynen zPID saBnAsercs
perynsitTopoM p[eACTByrOwWMM Mo npuHunny anropmtmMa PID c
cogencrBmeM pgaTtyvuka Bbixoga AbIMOBbIX ras3oB. [IpnMeHss
AaHHBbIA TUN perynasvopa C AaTyYUKOM Bbixoga AbIMOBbIX ra3oB
cbeperaerca go 13 % TonsnBa, TeMmMnepatypa BbIXOAHOM BOAbl
SIB/IS€TCA O4YeHb CTabu/IbHOM, 4YTO BJ/INAET Ha yYA/IMHEHHne
XNBydecTn rternsioobmeHHuka (korna). KOHTposnb TtemMmnepartypbl
AbIMOBbIX ra30B Ha Bbixoge W3 KOTJIa yMeHWaeT 3MUCCUIO
BpeAHbIX A1 OKpy)<amwen cpegbl nbiied mn rasoB. TensioBas
SHeprusi AbIMOBbIX ra3oB, BbIlTyCKaeMbiIX B AbIMOBYIO Tpyb6by u
Aasnee B arMocgepy, 6ecrnnosnezHO He pacrTpaynBaeTcsi, HO

ncrnosib3yercss 4Jisdi oTtorJieHus.
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YT0b6bI NnNpoBEPNTb TEMMEP. Ha BbIXOAE AbIMOBbIX Na30B HaXXMMa€M KJ/iaBULL

N\
(NpuaepxaTb HECKOJIbKO CEKYHA), Ha AMCnee NosaBnseTcs:

Ikpan LHO Jkpan ['XB
———
HKPAH I'XB SKPaH JIbIM.Ta30B
@
23°% 8% 1% DKpaH Ir’xB

—
IO rasel BEHTHI JKDaH TbIM. Ta30B

C neBOM CTOpPOHbI AuUCMfess YyKasaHa TeMmnep. KOTMa; No cepeauvHe
ancnnesa - TemMnepaTypa BbixoAa AbIMOBbIX ras3oB M CrpaBOM CTOPOHbI
ancrsied - MOLWHOCTb BeHTuAATopa. YTobbl BEPHYTLCS B FlaBHOE MEHU
crieayeT HaxaTb KiaBuL :

[Mocne napeHus TeMnepaTypbl B KOT/I€ HMXe ropora TyLleHud,
YCTaHOBIEHHOro 3aBoAoM Ha 40°C, HauMHaeTca npouecc TYLEeHUa KOoTNa,
KOTopbin anntca 60 MUHYT. locne ncreyeHns 3Toro BpEMEHU BEHTUNATOP
nepectaeT paboTaTb, 3TO 3HAYUT, YTO LUK TYLLEHUS KOHUYMICA. BO BpeMms
TYWWEHNSA KOTNla a TakKXe rnocse ero TylweHuss Ha Aucniee nosiBasieTcs
coobLleHne «TyeHmne»,

B cny4dae OoTCyTCTBMS 3/1E€KTPOTOKA TEPMOPEryndaTop nepecraeT UCNOMHATb
cBOM PYyHKUMN. OTCYTCTBUE 3MEKTPOTOKA HEe aHHYMPYET 3annCaHHbIX

napaMeTpoB TeEpMOperynaTopa.

Il. DyHKUUM perynaTopa
DTOT pasgen onucblBaeT GYHKUMKM perynatopa, cnocob u3MeHeHus

YCTaAHOBOK (HacTpoek) u nopsaok paboTbl C MEHU
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Ill.a) FnasHas1 cmopoHa

23°C | 55°C

Tvyirenue

Bo Bpemsa HopManbHOW paboTbl Ha aucniee LCD m3obpaxeHa rnaBHas
CTOPOHAa, Ha KOTOPOM yKa3blBatloTCA cneaywoume nidopmaymnn:

® TemMmnepartypa kotsia (C /1eBOU CTOPOHbI ANCIIIES)

® 3agaHHasi TeMmnepartypa (C ripaBou CTOPOHbI ANCIIIES)

OTOT 3KpaH AaeT BO3MOXXHOCTb ObICTPOro nameHeHnsa 3aa4aHHOMN
TemnepaTypbl C MOMOLLbIO KJ'IaBl/ILLIa n . Haxxatmne knasuwa
nepeHocuT lonb3oBaTeNsid B MEHW NMEPBOro YpoBHSA. Ha gucnnee
NOSIBNAIOTCS NepBble ABE NUHENKN MeHU. M0 _KaXa0M MEHU MOXHO
nepemMew,aTbCs NCNONb3YS KAaBULLMK n .Haxatue knasuwa

NneEpeEHoOCUT K oyepeaHoMy noaMmeHn"n mUan BKJIKOYAET OMNMLUMUOH.
Knasuw NneEpPeEHOCUT O6paTHO B UCXOOQHOE MEHMW.

BJIOK-CXEMA TEPMOPEIYNATOPA ST- 81

MEHU
FNABHOE PACTOMKA i HET b 0A

PABOTA CUNA
RPVUHVIN ’ NADMIICHI | * HADLYB ’ HACOC Lo * HACOC IXB * TPEBOTA

OTCYET
NANVOH

20%
Qwra

CTAPT B ToNMBA (4 LEPEBO > < yronb <4 YrOMNbHASA

‘.

TEMI.HACOCA | {35 TPAL TEWI.

.‘.

o vacocs |l s

.‘.

pEHUM (9| Tonkouo iy HACOCE (g PEXUM (g MPAQPTET
‘.

oo 98 e [ w




Il.b) Pacmonka

OyHKUMSA PacTonka CNy>XuT ANs BKAKYEHUS N BbIK/IOYEHUS BEHTUAATOPA
BO BpeMs HenpepuBHOM paboTbl KOMaHAoO-KOHTposiepa. Ecnn koTten
NOCTUIHYN TemnepaTypbl 6onee 4yem 40°C, HO He [JOCTUrHYNn eulle
3agaHHon TeMmrepatypbl TOorga KHomnka (KnaBuw) WCNONHSET (QYyHKUMU
CTAPT-CTOIN v Ha aucnnee, BMECTO pacTONKM, NnosaBnsaeTcs coobuweHune
Bkn/Bbikn BeHTUNATOP. C NOMOLLbLIO 3TOM PYHKLMM MOXHO BbIKIOUNTD
BEHTUNATOP BO BpeMsa ero paboTbl (Torga KoTen nepexoauT B pexuM
TYWeEHNS) NN BHOBb ero BK4YaeT. 3Ty pYHKUMIO NpeaocTaBnseTcs Ans
Toro, 4Tob6bbl noTpebutenb ™Mor 6e3onacHo obcnyxueaTb KoTen. [lpu
BK/IIOYEHHOM BEHTUNATOPE 3anpeLlaeTcs OTKPbIBATb ABEPLbl TOMKMW.

Bo BpeMs umkna pactonku, ecnm koten B TedeHme 30 MUHYT He AOCTUTHET

Temnepatypbl 40°C , na ancnnee nosaBnaeTcsa cooblieHune:
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Pacronka He ymanace

YT106bI KOTEN (pEerynaTop) BHOBb Hadan pabotaTb creAyeT HaXaTb KHOMKY

Mocne Yero BHOBb BKIOUYNTL DyHKLMIO PacTonka.

ll.c) Paboma epy4yHyro

[}
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TYLICHUE

Ana ypobctBa [Monb3oBaTtens perynsatop OCHaweH Moaynem Pa6ora
Bpy4yHyro. C TrOMOLWWbI 3TOM @QYHKUMM KaXAblX 3/1EMEHT CUCTEMbI
BK/IIOYAETCH UJIN BbIKHOYAETCS HE3AaBMCUMO OT OCTaslbHbIX.

KpoMe Toro no ¢pyHkumm Pabota Bpy4dHYro gobasneHa ¢dyHKuus Cusaa

HagAaysa.
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Cuia HajgyBa 20%
HaJITyB Cuna HaayBa

B aTonn pyHKUMM KNMEHT yCTaHaBAMBaAET CUNY AENCTBUS BEHTUNATOPa BO

BpeMss PaboTbl BPpYyYHYIO.

Haxxum kHonkwn |[#a|| BKkntovaeT HapayB. HapAys oCTaeTcs BKIOUYEHHBIM

7\
[0 MOBTOPHOMO Ha)uMa @ :

Cuna HazyBa

Hannys

HaxxaTtune BKJ/IlOYAET/BblKAOYaeT BoasdsHOM Hacoc LIO

HAJIZIYB
Hacoc 1O

Haxxatne BK/tOYaeT / BblkNtovaeT Hacoc UXB (bonnepa).
HACOC 1O
Hacoc I'XB

HaxaTune BKJIlOYAeT / BbIK/IlOYAET TPEBOTY.

HACOCI'XB
TDEBOra
Ill.d) Buo monnuea
23 | 55°C Pabota BpyuHyIO JlepeBo
TYIICHUE BLIGOD TOMIMRA YroJyibHasg MEI0Yb

OTOT OMUMOH CNYXWUT ANs Bbibopa Tpex BMAOB TonnuBa (AepeBo, yrosb
N YrosibHas Mesioyb), KOTOopble ByAeT CKUraTb KAMEHT. Ana Kaxaoro n3 B/

y BMAOB TonnuBa paboTa BEHTUAATOPA MHas, 4YTO BAMSIET Ha npolecc
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CropaHuna TornJinBa B KOTJIE.

Ill.e) Temnepamypa Hacoca LjO

GC |

TYIICHUE Tewmr. ucoca TTO Temmn. ncoca IO

(|
L
L
L

°)C PaboTa BpyuHyt0 35°C

DTOT OMNUMOH CAYXUT ANSA YCTaHOBKM TemnepaTypbl BKAOYeHUs Hacoca LO
(3TO TeMnepaTypa wu3MepseMas Ha KoTnae). Huxe ycTaHOBIEHHOU
Temnepatypbl (MuHyc 3°C) Hacoc He paboTaeT, Bbllle 3a4aHHOMN
TemMnepaTypbl — HacoOC BKA4YaeTca W paboTaeT B 3aBUCUMMOCTU OT
YyCTaHOBOK  (CMOTpU  (PYHKUMMU npuoputer ['XB  wnnam HacoCbl

napasnnesibHble).

Il.f) Temnepamypa Hacoca ' XB

°C °C Tewmm. Hacoca L{O 35°C

TYIICHUC Temi. Hacoca I’ XB TEMII.BKJIL.HACOCOB

(|
L
L

DTOT OMNUMOH CAYXUT ANSA YCTaHOBKM TeMmnepaTypbl BKAOYeHMs Hacoca LO
(3TO TeMmnepaTypa wu3MepsiemMas Ha KoTnae). Huxe ycTaHOBIEHHOM
Temnepatypbl (MuHyc 3°C) Hacoc He paboTaeT, Bbllle 3a4aHHOMN
TemMnepaTypbl — HAacoC BKNO4YaeTca W paboTaeT B 3aBUCUMMOCTU OT
YyCTaHOBOK  (CMOTpU  (PYHKUMMU npuoputer ['XB  wnnam HacoCbl

napannenbHble).

Il.g) Pexxumbl pabomabi
B stOoM dQyHKUMM, B 3aBUCUMOCTU OT noTpebHocTen [lonb3oBaTenb

BK/TIOYAET OANH U3 YETbIPEX PEXNMMOB paGOTbI KOT/a.

‘C | 55 5C TEMmiIn. Hacoca I' XB

|
-

TYIICHUE peKuMBbI padoThI
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Il.g.1) Tonbko LIO

Toabko (O *

Hacocer mapasn.

Bbibupass 3TOT OMNUWMOH perynsatop nNepexoanT B COCTOSSHUE OTOMIEHMUS

Tonbko pAoma. Hacoc CO HauymHaeT paboTaTb Bblle TemnepaTypbl

BKJIIOYEHMS HacocoB (3aBoackas yctaHoska Ha 35°C ), cmotpu n. Il d .
Huyke aTo Temnepatypbl (MMHYyc 3°C) Hacoc nepecTtaeT paboTaTh.

Il.g.2) Hacocbl napannenbHbIe

Toasko CO 23°C Z23°C SD°C

Hacocel mapaji. * TYIICHUE

B 3ToM pexume paboTa HACOCOB HA4YMHAETCS napannienbHo Bbllwe
TeMnepaTypbl BKIOYEHUA HACOCOB (3aBoAckas ycTaHoBka Ha 35°C). Ho
3TN TemnepaTypbl MOryT 6bITb pa3HbIMU, B 3aBUCUMOCTU OT UX YCTAHOBKMU
KNMeHToM. MpnBOAUT 3TO K HEOAHOBPEMEHHOMY BK/IHOUEHUIO HAaCOCOB, HO,
nocne npesbilWeHNnsa 060nx 3TUX NMOPOroB Hacocbl 6yayT paboTaTb BMecCTe
(napannenbHo). Hacoc CO (ueHTpanbHOro otonneHunsa) paboTaeTr Bce
BpeMs, a Hacoc NXB (ropsiuen X039MCTBEHHOM BOAbI) BbIK/OYAETCSA nNocne
AOCTMXEeHUS 3aJaHHON Ha bonnepe TeMnepaTypsbl.

BHUMAHME: B >TOM pexunme B cMCTeMe OTOMNNEHUA cnenyeT YCTaHOBUTDL
obpaTHbIN  KnanaH, 4alvWwMnh  BO3MOXHOCTb  yAepXXaHus  pasHbIX
TemMnepatyp B 6onnepe M B CUCTEMe JAOMALUHEro UeHTpasibHOro
OTOMNNEHUS.

NMocne BkAOYeHUs dyHUMM <«Hacocbl napannenbHble» Ha Aucnniee
NOSIBNAKOTCS TPU NO3MUUKU, CMOTPS OT JIEBOM CTOPOHbI 3Kpaea, @ UMEHHO:

TemnepaTtypy kotna (UO); temnepatypy 6onnepa (I'XB) n TemnepaTtypy

-12 -



3agaHHyto (LO).
BHMUMAHME: Cpenyet nNOMHWUTbL, 4YTob6bl YCTaHOBWUTb pgaTuuk 6ounepa,

€C/N perynatop He 060pyA0BaH TaknUM AATUYMKOM.

1l.g.3) Pexxum netHum
Hacocwer mapaini. 23°C

3°C s0°C

pEeXUM JIETHUM * TYIICHUE

[Mocne akTMBU3NPOBAHUA 3TON PYHKUMM Hacoc LLO BbiKkAOHAETCHa, @ Hacoc
'XB BKAKOYaeTca npu TemnepaTtype Bblwe yeM yctaHoBneHa (cm. n. IT d
dyHKUMA TemnepaTypa BKJ/IKOYEHUSA Hacoca), Hacoc [XB paboTaeTt Bce
BpeMd. B neTHeM @dYHKUMM  YCTaHaABAMBAKT TONbKO  3a4aHHYHO
TeMnepaTypy Ha KOT/le, KOTOpbiM porpesaet Boay B 6ounepe. llocne
BK/KOUEHUS NeTHEN QYHKUMM Ha Jucnsee rnosiBAsSTCaS TPpU NO3ULUN:
TemnepaTtypa kotna (L.0.); temnepatypa 6ounepa (I.X.B.) n 3agaHHasa

TemMnepaTypa.

Il.g.4) Mpuoputet NXB
Pexum neruuii 23°C 23°C sZ°C

ITpuopurten I'XB * TYLICHHUC

AkTnBumsnposaHue npuoputeta NXB (nytem Bbibopa onuuoHa BKJ1 /ZAL/),
NpuUBEAET K MNEpPEK/IIYEHNIO perynatopa B pexum npuoputeta 6onnepa. B
5TOM pexuMme BKJOYeH Hacoc bownnepa (MXB) 4O MOMeHTa AOCTMXEHUS
yCTaHaBnmMBaeMon TeMmnepaTypbl [XB, nocne ee AOCTMXEHUS HacocC
BbIKJIIOUAETCA M aKTUBU3UPYETCA UMPKYNSUMOHHbIN Hacoc LO. [Mocne
BK/IIOUEHMA (DYHKUMW NpuopuTeTa bornepa Ha Aucniee nosiBASIOTCA Tpu
no3MuUMKn, CMOTPSA OT NIEBOM CTOPOHbI 3KpaHa, a WMMEHHO: TeMrepaTypa
kotna (LO); TemnepaTtypa 6onnepa (M’XB) n TemnepaTtypa 3agaaHHas (LLO).

N3MeHeHne 3agaHHOM TeMnepaTypbl npuoputeta NXB nponsBoanTcs

-13-
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NYTEM HaXXMMa KHOI'IKVI(I'IpVILI,Gp)KaTb HECKOJ/IbKO CEKYHA), Ha Aucnsee
NnosiBNAETCA:

EKRAN C.0. EK

3a/laHHY0 TeMMNepaTypy MEHSEM C MOMOLLbI KHOMOK "

M0 MCTeYeHUM HECKOJIbKMX CeKyHA AUCNien BO3BpallaeTcss B UCXOAHOe
coctosiHme. [llocne AOCTUXeHUs 3apaaHHoM Temn. bownnepa Hacoc MXB
BbIK/IKOHAETCH U Bbi3blBaeT BK/OYeHMe Hacoca LO.

B aTOoM pexunme paboTa BeHTUNSATOpa OrpaHuymMBaeTcs A0 TemnepaTypbl
65°C Ha koTne. Tak Kak npeaynpexaaeT 3TOo neperpeBy KoTna. Takoe
COCTOSIHME KOTNa YAepXuBaeTCs A0 MOMEHTa AOCTMXeHUs 3afaHHOMU
TemMnepaTypbl Ha 6ounepe. [lo AOOCTUXEHMM ITOM  TemnepaTypbl
BblK/toYaeTcs Hacoc 'XB 1 BkntoyaeTcsa Hacoc LO.

Pabota Hacoca LUO npopomkaeTcs A0 MOMeHTa, Korga TemnepaTypa Ha
6olinepe NOHN3NTCA HUXKe 3agaHHon (3°C), Toraa Bbikato4vaeTca Hacoc CO
N BKNtOYaeTca Hacoc [ XB.

OyHKuna npuoputeT NXB 3aknwyaeTcs B Hadane Ha oborpeBe ropsyen
xo3ancTteeHHon Boabl (MXB), 3aTem Ha oborpese BoAabl B Kanopudepax.
BHMMAHME! Koten cneayer ob6opynosBaTb 0bpaTHbIMM KjanaHaMmu B
UMPKYNSUMOHHBLIX KOHTypax HacocoB LO wmn 'XB. O6paTHblM KnanaH
YCTaHOBJIEHHbIN Ha Hacoce XB npeaynpexaaeT BbITAXKE ropsyen BoAbl

n3 6omnnepa. O6pabHbIN KnanaH YCTAaHOB/MIEHHbIM Ha KOHType Hacoca LO

- 14 -



He npenyckaeT ropsyen Boabl U3 bomnepa B cucrtemy gomawHero LO.

ll.h) 3aeodckue ycmaHo8KU (Hacmpouku)

23°C | 55°C noct. Hacoc 110 e
Tymenue 3aBO/. YCTAHOBKH HeT

Perynatop BbiNyCKaeTca C nNpeaBapuTesbHOW 3aBOACKOW YCTaHOBKOW,
Heobxoanmon ans ero paboTbl. B KaXablh MOMEHT MOXHO BEPHYTbCHA K
3aBOACKMM ycCTaHoBKaM. Bkntovas o6unMOHbl 3aBOACKME YCTaHOBKM
TepseM BCe COBCTBEHHble YCTaHOBKM KOTNa B M0Jb3y YCTaHOBOK,
3anmcaHHbIX wusrotoputenem kotna. C 3TOro MOMEHTa MOXEM BHOBb

YCTaHaBJ/INBaATb CobCTBEHHbIE nMnapaMeTpbl KOT/a.

lll. 3awunTa

Ona obecneuyeHnss MakcuMmanbHO 6e3onacHon n 6e3aBapumnHON paboThl
perynsaTop wuMeeT psa COOTBETCTBYHOLWMX 3awmnt. B cnyyae TpeBoru
BK/IlOUaeTCH 3BYKOBOM curHan n Ha  Aaucnnee nosiBNAeTcs
COOTBETCTBYIOLLEee coobLieHue.

UTobbl KOMaHAO-KOHTpPONEp Hadan paboTtaTb BHOBb CneAyeT HaxaTb
KHOMKY . B cnyuae TpeBorm TemnepaTtypa LO cnuwkoM BbiCcOKas
cnefgyeTt HEMHOro noAoXAaaTb, UTO6bl 3Ta TeMnepaTypa MOHU3MMIACh HUXKeE

TPEBOXHOM.

lll.a) 3awyuma mepmuyeckass STB

DTO LOOMNOJIHUTENIbHbIN  TepMUYeCcKuin aatumk (yCTaHOBNIEHHbIN  MpuU
AaTynKe KOTna), OTCeKalwwmn BbiIXOAbl BEeHTUNSATOpa B  Cly4ae
NpeBbIlEHNS  TemnepaTypbl, AuanasoH TPEBOXHOW  TeMmnepaTypbl
cocTtaBngeTt 95°C. O3To npeaynpexaaeT BCKUMEHUIO BOAbl B OTOMUTEIbHOM

cUcTeMe B CNlydae neperpeBa KOT/a WM TMOBPEXAEHUs perynartopa.
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Korga TemnepaTtypa Ha OrpaHuM4mTene noHusuTcs Ha okono 20°C byper

BO3MOXHbIM NOBTOPHOE BKIOUEHME pyHKUNM STB Bpy4UHYIO.

Cnocob eknoveHusi pyHkyuu STB.

2> OTBUHYUYUTb YEPHbIN 3alMTHbIN Konnayok (1)

/1
=
P

2 HaxaTb kHonky RESET (2) c uenbio ee 4ebnoKMpOBKHU

BHUMAHMUE: B cnydae noBpexAeHUsa <«TepMuKa» BEHTUNATOP He

AEeNCTBYET KakK B paboTe Bpy4HYIO TaK M B aBTOMATUUYECKOMN.

lll.b) Aemomamuyeckuli KOHMpPONb am4uka

B cnyyae OTCyTCTBUA WM NOBpeXAeHUs pAaTtymka Temnepatypbl LO
aKTUBU3NPYETCA TPEeBOra, AOMOSHUTENbHO CUrHaAU3UPYs Ha Aucnnee

HEeMUCrnpaBHOCTb, Ha NpuMep:
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TpeBoOra

JATYUK MOBDPECKIACH

Bbikntoyaetca Hapgays. Hacocel LO mn N'XB Bknw4yaloTCad He3aBUCUMO OT
aKTyalbHOM TeMmnepaTypbl. Perynatop oxupgaeT HaXaTus KHOMKKU
(knasunwa) Mnocse 4ero BbIK/IOYAETCHA TpeBOra M perynatop
BO3BpallaeTcs A0 HOPMJIbHOro AencTBus. 3aTo, Korga AaTymk
ANENCTBUTENBbHO SBNSIETCA NOBPEXAEHHbIM crneayeT perynsarop OTKAKUUTb

OoT CETU N AAaTYUK 3aMEHNTb HOBbLIM.

lll.c) TemnepamypHas 3awuma
Perynatop obnagaet AONOAHUTENbHOM 3aWMUTOM Ha Cllydan NOBpPEXAEHMUS
TEPMUYECKOro AaTyMKa: nMocne npeBbllleHus TemnepaTtypbl 92°C

BKJTIOHAETCA TpeEBOIra, CUrHaJimn3anpyd Ha ancriyiee.

TpeBoOra

TEMII. CJIMIII. BBIC.

AKTyanbHaa TeMnepaTypa CHUMAETCA U3 3/IEKTPOHHOrO JaTuuMka W
nepepabaTbiBaeTcs  TepMoperynsatopoMm. B cnyyae  npeBbllleHUS
TPEBOXXHOW TeMrepaTypbl BbIK/IOYAETCA BEHTUNATOP W OAHOBPEMEHHO
HauymMHalT paboTaTb 06a Hacoca C LeNbio pa3roHKM BoAbl MO BCEN CUCTEME

AOMalUHEro ueHTpasibHoro oToryieHums.

lll.d) 3awuma eckunaHuro eo0bi 8 Komiie

OTa 3awmTa NpeoTBpallaeT BbICOKYK TemnepaTypy KoTna (ToNbkKoO
npu ¢&yHKULM npuoputer 6oMnepa), a MMEHHO: eCcnuM 3afdaHHas
TemnepaTtypa 6onnepa cocrtasnsaeT H.nM. 55°C, a TeMnepaTypa Ha KoTne
62°C, Toraa KOMaHA0-KOHTPOJNEpP BbIK/IOYAET NoAaBaTeNlb U BEHTUATOD.

Ecnn Temnepatypa Bo3pacTtaeTr noyt Ao 80°C Toraa BK/IHOYAETCS HAcoc
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L.O. Kormoa TeMnepaTypa JAanee pacTeT BKJK4YaeTcd Tpesora npu

Temnepatype 92°C. Takoe COCTOSIHME MOXEeT [MOosABUTbCA  Mpw
nospexaeHHoOM 6onnepe, Na0OXO 3aKpenjeHHOM AaTyuKe, NoBpexAeHHOM
Hacoce. OgHako, Koraa TemnepaTtypa 6yaeT NOHMXATbCs, Toraa npu
nopore 60°C KOMaHAO-KOHTpPOMJEp BK/YMT MoAaBaTeNb TOMAMBA W
Hagays w 6yper pabotatb A0 MOMeEHTa AOCTUXEeHUss 3adaHHOM

TemnepaTypbl Ha 6onnepe.

lll.,e) KoHmposb memnepamypbi ObIMO8bIX 22308

—— — m )
g¢3°C ZBE°C %

IO ra3pl BEHTUII.

DTOT AATUMK NOCTOAHHO KOHTPOJSIMPYET TeMrnepaTypy Ha BbIXoAe AbIMOBbIX
raszoB. B cnyyae noBpexaeHus gaTymka, BbIHATUS €ro U3 peryndaropa wuam
M3 ra3ooTBofHOro 6opoBa, Ha gucrisiee NMosiBUTbCA CoobuwleHne gaTymk
AbIBOBbIX ra3oB noBpe)xxaeH. I[lpyBeser >3T0 K MepeKk/ItovYeHUo
perynstopa B pexwuM asapunHonm pabotbl. B 3ToM cnydae 6yaer
YUUTbIBATbCS TONbKO TemneparTypa KoT/a. Perynatop oynet
KOHTPONIMPOBATbCA TOJMIbKO AaTynMkoM KkoTna, ¢yHkuma PID 6yaer

npoAo/1XKAaTbCA 6e3 patumka BbIXo4a AbIMOBbIX FA30B.

lll.f) TNMpedoxpaHumenb
Perynatop obopyaoBaH AByMs npegoxpaHutenamu 3,15 A 3awmwarowmmm
ceTb.

BHUMAHME: He pekoMeHOyeTCd TMPUMEHATb npeaoxpaHuTensa cC
BbICLULEN BEJMYMHOM aMNepoB, TaK KakK 3TO MOXEeT npuBectn K

noBpeXxageHnio KOMaHAO-KOHTPOJ1J1EPA.
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IV. Yxoa u KoHcepBupoBaHue

[0 Hayana oTonNUTEeNbLHOro Ce30Ha M BO BpeMs ero CyLieCTBOBaHUS B
KOMaHAoO-KOHTponnepe ST-81 cnepgyetr npoBepuTb  TeXHMYeCcKoe
COCTOSIHME TMpOBOAOB, KpernjeHne KOMaHAO-KOHTponaepa, O4YUCTUTb
npnbop OT NbIIM WU WMHbIX 3arpsA3HEeHUN, a TakKXe MNpou3BecTu 3amep
2P PEeKTUBHOCTM 3a3eMsieHna anekTpoasuratenen (Hacocos U.0O., . X.B. #
BEHTUNATOpPa Haaaysa). 3aMep [AO/DKHO MpoOuM3BeCcTM uuo uMerwme

NMpaBO Ha BbJIOJIHEHUE INTEKTPUHECKNX pa60T.

TexHnyeckune gaHHble TepMoperyasTopa

N° HaunmMmeHOBaHune EanH.

N° HU3M.

mn.n.

1 MutaHune B 230V/50Hz +/-10%

2 Pacxon MowHOCTH BT 2

3 TemnepaTypa OKpyXawLen cpeabl °C 10+50

4 Harpy3ka BbiIxo4a UMPKYNALNOHHbIX A 1
HacocoB

5 Harpy3ka BbIxoaa BEHTUAATOpPA A 1

6 lMpenensl 3MepeHnsa TemnepaTypbl °C 0+95

7 TOYHOCTb U3MepeHui °C 1

8 Mpeaenbl YCTaHOBOK (HACTpOMKK) °C 45+-85
TemnepaTyp

9 TeMmnepaTypHas NpOYHOCTb AaTyMKa °C -25+100

10 [lBe nnaBkue npeaoxpaHUTeNnbHblE A 3,15

HeuncnpaBHocTn Tepmoperynsitopa ST-81

TununyHbie lNMpunynHa n noMoLyb
HencripaBHOCTH
MoBpexaeH gatumnk LO 3aMeHnTe HOBbIM, NN 3aMeHnTe aaTynkoM MXB, Toraa

KoTen byaet pabotatb 6€3 nogorpesa Boabl B 6bonnepe;
No BOMNPOCY HOBOIro AaTymka obpaTuTechb B Hall CEpPBUC

MeperopeHHbIn 3aMeHuTe HOBbIM
npenoxpaHuTesnb
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TunnyHbie MpuunHa n noMoLyb

HencrnpaBHOCTH

MoBpeXAaeHHbIN ancnnen MpoBeTnTE, HE Nporopen N1 oAUH U3 NpeaoxpaHuTenen,
(HMYero He BMAHO Ha 3CMN 3TO He nomaraeT obpaTuTecb B cepBuC

3KpaHe)

He pabotaeT Hacoc LIO nnn HenpaBuabHO NOAKAOYEHbI HACOChI, aTMOCdEpPHbIE
'XB pa3psabl, aNeKTponepeHanpsi)xeHuns, Heobxoanmbln
KOHTaKT C CepBUCOM

He paboTaeT BEHTUNATOP BkiounTe «TEpMUK>» BPYUHYHO, €C/IM 3TO He NMoMoraeT
obpaTuTech B CeEpBUC

MoBpexaeH aatumk 'XB 3aMeHUTe HOBbIM, MO BOMNPOCY HOBOro AaTyMKa
obpaTtuTechb B Hall cepBuUC

MNMoBpeXxAeH AaTYMK BbixoAa 3aMeHUTEe HOBbIM, MO BOMPOCY HOBOIro AaTyuka
AbIMOBbIX ra3oB obpaTuUTechb B Hall CEpBUC

V. MoHTaXx

BHUMAHME: MoHTax peryndaropa AO/IKeH BbIMOJNHUTL chneunanuct
MMEeWNNn Ha 3STO CcooTBeTCTBylWwMe npaBo! Bo BpemMsas MOHTaxa
(yctaHoBKK) npubop HE MOXKEeT HaxoAUTbCA o4 HanpsXeHuem
(Heobxoanmo yb6eamTbCs, BbIHAT NN WITENCENb U3 FHe34a aneKkTpoceTn)!
BHUMAHME: OwmnboyHoe noAKItoUYeHne 3SeKTPonpoBoAOB  MOXET
NPMBECTU K MOBPEXAEHUIO perynatopa.

Perynatop He MoXxeT paboTaTb B 3aMKHYTOW CUCTEME LUEeHTpasibHOro
otonneHunss. CuUCTEMbl  UEHTpanbHOro  OTOMAEeHus  AOMXbl  6bITb
obopynoBaHbl npeaoxXpaHnTebHbIMU K/lanaHamum, KJianaHamu
paboTaloWwmMMn Noa AaBfieHUEM, paclumpuTenbHbiMM Bakamu, 3aWUTHBbIMU
yCcTpoucTtBammn, obecrneymBarOWmMMn KOTeN OT BCKUMNAHUA BOAblI B CUCTEMe

LEeHTPAaJZIbHOro OoTorJieHumA.

V.a) Cxema npucoeduHeHusi aieKmponpoeodoe
K KOMaHOO-KOHMpoJiiepy
Ocoboe BHMMaHMe  obpaTuTe  noXanymcra  Ha npaBuUbHOE

NOAKNOUYEHNE 3/TIEKTPONPOBOAOB K KOMaHA0-KOHTPOJ11epY, B 0COBEHHOCTU
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Ha NpaBuibHOE NMOAK/TIOYEHUE 3a3EMIAOLWNX NMPOBOAOB.
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CpaboraHHas 5/1eKTPOHHas1 TeXHUKa

3a601/1MBOCTB 06 ecTecTBEeHHYK cpegy SABAseTcsa A/ Hac NpUOPUTETHbIM BOIMPOCOM.
Co3HaHue, YTO Mbl N3roToBJIsIEM 3J/IEKTPOHHOEe obopyaoBaHmne obsa3biBaeT Hac Ao 6e30nacHoi
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AN NpupoAabl yTUIN3aLUnN NU3HOLIEHHbIX 3J/1IeKTPOHHbIX 3/1eMEHTOB, y3J/10B M KOMIJIEKTHOIO
obopyaoBaemsi. B 3BA3M C TeM Hawa ¢upma nojsiyyumsa peecrpoBblii HOMep, NpHU3HaHHbIA
naBHbIM MHCNIEKTOPOM 3alyNTbl €CTeCTBEeHHOM cpeabl. CUMBOJ1 nepevyepKHYTOH KOP3MUHbI AJ1s1
Mycopa Ha HaluM NpogykKre o0603Hayaer, 4YTo [JaHHOro NnpojykKTa HeJb3s1 BblbpacbiBaTb B
06bIKHOBEHHbIE EMKOCTM AJ/i1 0TX0[40B. COpTMPYSI M COOTBETCTBEHHO pacnpepgesisis orxoAbl
npegHasHadeHHble A1 YTWAu3nauymu [NoMoraeM XpaHuTb eCTeCTBEHHYI0 cCcpegy.- -
O6s13aHHOCTBIO [Monb30Barenna ABAsSETCA nepegavya M3HOLWEHHOM  3JIGKTPOHHOW M

3nek1'pnqec1coh' TEXHNKN, B crnieyumasibHO AJid 3TOro Ha3Ha4YeHHbIH nNyHKT, C LUeJiIbliO eeée
yrniansaunmun.

V.b) AemoHmaxx MOHmMaxHoul niaHKu

e,
"
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