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1. BESOMNACHOCTb 3KCIMJIYATALUU

KoHTponnep MoXeT 6biTb UCNOSIb30BaH TOJIbKO
B 6bITOBbIX LeNsx.

Mepen TeM, KakK MPUCTYNUTb K MOHTaxy,
PEMOHTY WUAK 06CNYXWBaAHUIO, a TakXe BO BpeMS
BbIMOSIHEHUA  NO6bIX  MNOAK/OUYEHUI  cneayet
06s3aTeNibHO  OTK/IIOUYNTb CETEBOE MNUTAHUE U
ybeantbca B TOM, 4YTO BCe KJ/IEMMbl U
3NeKTpuyeckme nposoaa 06ecToUeHbl.

llocne BbIK/OYEHUS KOHTPOJI/IEPA B MEHIO
Ha  KJaeMmMMax  IpUCYyTCTBYET  OMNacHoe
Hanpsi>xeHue.

3anpelyaeTcs MCrosb30BaTbk KOHTPOJIIED
HE 10 Ha3Ha4yeHuo .

Heobxoanmo MUCro/Ib30BaTh
AOrMNOJIHUTEJIbHY O aBTomMaTuky,
3awmuarowyto  KoHtyp [BC, koHTYp LIO
(ecnm wmmeeTcs) OT BO3MOXHbIX aBapuii
KOHTposiiepa M oLnbOYHbIX yCTaBOK B
MEHI0.

Cnegyet nogobpartb 3HavyeHune
nporpamMmMupyeMbix rnapameTpoB A5
AaHHOro Turia KoJlJleKTopa, [puHumMasi BO

BHUMaHnNe Bce yC/10BUSI paboTtsbl
obopyoBaHUSI. OWwmnb60oYHbIV rnoabop
rnapameTpoB MOXXET npmBecTn K
aBapuiHoMy COCTOSIHUIO COJIHEYHOI O
KosiieKTOpa (reperpeB  KOJIJIEKTOpa M
T.M.).

U3meHeHune rnporpaMMupyembix
napameTpoB JOJIKEH npou3BoanTb
crieynananct, O3HAaKOMJ/IEHHbIVMI C AaHHOM
UHCTPYKUMNEMN.

MPUMEHSTb TONbKO B CUCTEMAX OTOMJIEHUS,
BbIMOSIHEHHbIMU B COOTBETCTBUMU C
[AEeACTBYIOWMMUN HOPMaMW.

SnekTpoceTs, B KoToposi  paboraet
KOHTposiiep, [AO/KHa ObiTb  3alyuujeHa
npegoxpaHuTesnem, nogobpaHHbIM
COOTBETCTBEHHO MOAK/IIOHAEMON Harpy3Ke.

3anpewjaeTca 3Kcrnayataumsi KOHTPoJiiepa
C MOBPEXAEHHBIM KOPIYCOM.

Hun B koem c/iydae HEJ/Ib34 [pon3BoANTb
MOﬂMd)MKaLlMiO KOHCTPYKUNN KOHTPOJI/1IEPA.

B KOHTposi/iepe rNpuMeEHSIETCS S/IEKTPOHHOE
OTKJIIOUEHNE  MOAK/TIOYEHHbBIX  YCTPOHCTB
(coeaunHeHne tuna 2Y cornacHo ¢ PN-EN
60730-1). 270 03Ha4yaeT, 4To rpyv NMATaHUM
KOHTpo/ilepa  HanpsibkeHuwem 230, Ha

bbb B B PBe

BbIX0AaxX HAacoCoB [PUCYTCTBYET OMacHoe
HaripsixkeHue faxe Torda, KorAa OHU HE
aKTUBHbl, @ Takxe  Torga, Korga
KOHTPOJI/IEP BbIK/TIOYEH B MEHIO.

Cneayer rMoJIHOCTbIO OrpaHUynUTb AOCTYIl
ZIETEN K KOHTPOJINIEPY.

Mepea OTKpbITMEM KOPMyca KOHTPOJI/Iepa
CNeayeT OTK/IIYNTL CETEBOE MUTAaHUE.

KoHTponnep poskeH O6biTb yCTaHOBJIEH
cornacHo TpeboBaHusm craHgapta EN
60335-1, KBan@ounumnpoBaHHbIM u
aBTOPU3NPOBAHHbBIM MMEPCOHAsIOM.

He ycraHaBniuBaTe 060pyAoBaHue o4
HaripsikeHueM.

KopoTkoe 3aMbiKaHWE BbIXOA0B HACOCOB
npmuBOANT K MOBPEXAEHMIO 060pYA0BaHMS.

3anpewjaercsi sKcrayaTaymsi HeMCrpPaBHoOro
yCTpoKicTBa MM OTPEMOHTUPOBAHHOIO
HeaBTOPH3MPOBaHHbIM CEepBUCHbIM
LEHTPOM.

He yCTaHaB/INBaThb Ha
MOBEPXHOCTSIX.

ropsynx

bbb



2. OBLWASA NH®OPMALINSA

Perynatop PCSol201 saBnsieTcs cOBpeMeHHbIM
3N1IEKTPOHHbIM YCTPONCTBOM, KOTOpPOE CNYXWUT AN
ynpassieHnss paboToON COJIHEYHbIX KOJIEKTOPOB.
Pabotaer ¢ Hacocamu Kk renmocuctemam HIGH
EFFICIENCY ynpasBnsemble curHaaom PWM.
3apaHveM KOHTpoaepa 4BNseTcs YynpaBieHue
OTOMUTENbHbIM KOHTYpPOM B 3aBUCUMMOCTM OT
NnoKasaHWi  AaTYMKOB  TeMmMnepaTypbl  TakKuMm
o6bpa3oM, uyTobbl MONY4YUTb KakK MOXHO 6onblie
Tensa OT COSIHEYHOro KosiieKkTopa.

PCSo0l201

T1

&

Puc. 2-1 bazoBas rngpaBin4yeckasi cxema

3. OAUPEKTUBA WEEE 2012/19/UE

MpuobpeTEHHbI MPOAYKT M3roTOB/IEH U3
MaTepuManos WU KOMIMOHEHTOB  HauWBbICLIEro
KayecTtBa, KoTopble nogsexaTr nepepabotke wu
MOryT 6bITb MOBTOPHO MUCMO/Ib30BaHbI.

Ecnun npoAayKT MapKunpoBaH
BbllWeyKa3aHHbIM CUMBOJIOM
(nepeyepKkHyTbIN KOHTENHEp Ans
Mycopa), 3TO O3Ha4aeT, uTo
NpoAyKT oTBe4yaeT TpeboBaHMAM
Esponeiickor Aupektusbl 2012/19/UE.
PexkomeHayeTCcss 03HAaKOMUTbCA C MECTHOWM
CUCTEMOM npueMKmn 3NEKTPUYeCcKnx 7
3NEKTPOHHbIX U34eNni.
PekomeHayeTca  pgencTtBoBaTb  COrflacHo
MEeCTHbIM npeanMcaHMsaM wn He BbibpacbiBaTb
NCNONb30BaHHbIE U3ZENNS B KOHTEWHepbl AN

XO03AMCTBEHHbIX OTXO0A0B. lMpaBunnbHas
YTUnn3aunma Ctapblx MU3genui noMoxeTt mlbexaTb
noTeHunanbHO HEeraTnBHbIX nocneacTeumn

BO3JENCTBUS Ha OKpYyXaloLWyl cpeay v 340poBbe
nogen.

4. XPAHEHME AQOKYMEHTALMMA

MpocuM TWaTeNbHO XPaHUTb HACTOSALWLYIO
MHCTPYKUMIO MO MOHTaxy u o06cnyxuBaHuo, a
TakXe BCe pgpyrme [AencTByloWMe [OKYMEHThI,
yTob6bl B Cilydae Heob6XoAMMOCTM MOXHO 6bl10 B
noboil MOMeHT BOCMOMb30BaTbCs MMU. B cnydae
nepegaym wuam npojaxu obopyaoBaHus cnepyet
nepegaTtb MPUAOXKEHHYID AOKYMEHTaUWo HOBOMY
nosib3oBaTento.
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5. OBCJZIY)KXUBAHUE KOHTPOJIJIEPA

PerynaTtop OCHalleH

CUCTEMOM

«TOUCH&PLAY>,

obneryarwoLlen ero

obcnyxusaHue C 2
MOMoOLL b0 BpallatoLWencs . Z
PYYKM C KHOMKOWN. -~ 4

YT0o6bI BKIOUNTL

perynatop cneagyet

yAEPXMBaTb HaXXaTom

BpaLlaloLWYyoCca pyyKy B TedeHne 3 cekyHa. Ha
3KpaHe NosiBMUTCSA NMpPUBETCTBEHHOE coobuleHune:

PCSol201

Puc. 5-1 lMpnBeTcTBEHHbIA 3KpPaH *

*  [IPDUBETCTBEHHbIN 3KPaH MOXET OT/IM4aTbCsd B
3aBUCUMOCTU OT BEPCUM KOHTPOJI/IEPA.

Mocne nNpPUBETCTBEHHOro 3KpaHa perynarop
nepenaeTr K OCHOBHOMY OKHY.

DBo3HaYeHue rMApPaBNMYecKoin cxemsl “ MapameTpbl cHCTEMBI |

— F.

IEvu;ee BpeMA K gata I
HIE ¥ 1 B
T1 1874 "C
T? dEl.E -C AT AKTyanoHan

Pa3HMLE TEMNEpPaTyp
aT Bb.T

T3 27.2 'C
Plipaz | ALRAE EHU

CrhopocTe
BpaleHun Terywan MoWHOCTL
Hacoca

Imapasaudeckan cxema

Bxog B meHl0

OnoseweHne 0 CUrHanax Tpesoru I

Puc. 5-2 raBHoe OKHO

PaboTa BbLIXO4OB KOHTpoOs/iepa oTobpaxaeTcs Ha
3KpaHe Muraroujym CMMBOJIOM Ha FMﬂpaBﬂMHECKOﬁ
cxeme.

6. MEHIO KOHTPOJIJIEPA

B noboM  NONOXEHUM  MEHI
KOHTponnepa, Ha)kaTne n
yAepXunBaHue BpallatoLencs
pYYKn B TeuyeHun 3 CeK MeHIo
MepeKktouYnUTCa Ha rNaBHbIM 3KpaH.

Bce HacTpoikm npomsBogsaATCca B
MEHI0 KOHTponnepa. Boizos MEHIKO
OCyLLeCcTBSAETCA Ha>xaTnem
BpalwaloLWenca pyyknm B [NaBHOM OKHe, Koraa

KYpCOp HaxoauTcs Ha QHERD

G

Puc. 6-1 BbIi30B MEHIO KOHTpoOJI1Iepa

BN
AN

lMocne BbI30Ba Ha 3KpaH MEHIO NoABUTCA 3KpaH C

NKOHKaMMU, npeacTaBnAoLWUMU dyHKLUNM
KOHTposepa:
HazpaHwue aKTHBHDﬁ
MO3IULUKK
V4
g0 / =

HACTPOMKH

Cneoyrowas no3uuus
nepemeLleHue BNeBo

Cneaytollan nosvuma
nepemeLleHWe BNpaBo

WKOHKa aKTHBHOI
NO3ULMH

Puc. 6-2 Bug MeHIO KOHTpoJ1epa
Ha cepegnHe 3kpaHa 6yaer o0603HauyeHa
aKTMBHas wuKoHka Puc. 6-2. Tenepb Bpallas
PYYKY MOXHO nepeaBUraTbCs Mo NO3ULUSAM MEHIO.
B rmaBHOM MEHI0 3TO:

=
O[]0

Puc. 6-3 lMo3nynm rnaBHOro MEHIO KOHTpoJlsiepa

rae: UkoHka TTBMuH (BTOpasi cieBa) 6yaeT rnokalaHa Toraa,
Korga byget BblibpaHa rugpasindeckasi cxema B m J. VikoHka
umpkynaumn  (Tpetbsi cneBa), korga 6yaer BblbpaHa
ruapasinyeckas cxema B,C,D,E,G,H,J,K,L



MiaMeHeHMe 3Ha4yeHuii NapamMeTpoB NMPOM3BOAUTCS
B noAMeHw. lNpuMep ANns noaMeHw HacTpoiku
NpeacTaBfeH  HUXe.  M3MeHeHue  3Ha4deHus
OCYLLECTB/ISETCA HaXaTWMEM BpallaloLLENCa py4Ku

H3meHeHUWe 3Ha4YeHnA

BoiBpaHHbIA Napamerp \\ I Kon-so nosmumin meHwo

Ha BbI6pPaHHOW MO3ULUMM M 3HAUYeHuMe napameTpa | Hassanue merio | | Homep nosuumu meHio |
Ha4YHET Muratb. Bpawasa pyyky MOXHO MU3MEHWUTb _

3HaueHue. MNoBTOpHOE HaxxaTue pYuUKM Hactpoiikm

noATBep>JaeT Bbl6paHHOE 3HadeHue U Aanblue T3TB

MOXXHO NepenTn K CneayoLleMy napamerpy. Pexnm aKo
Mocne npousBeAeHHbIX U3MEHEHWUI B NOAMEHIO HouH. oxn
Heo6xoANMO NoATBEPAUTL UN OTMEHUTb Tox BKN
BBeAEHHblIe N3MEHEHUS: Tox BbIKN [z} "
OK lMoaTteepxaaeT BBeAeHHblE U3MEHEHUS OK
N BbIXOAWUT B MNaBHOE MEHIO.
OTMEHA OTtmeHsieT BBEAEHHbIE Bbixog v noaTeepKAaeHWe Boixog v oTmeHa
N3MEHEHUA N BbIXOAWUT B rN1aBHOE MEHIO. uaMeHeHwii W3MEHEHMH

Puc. 6-4 lMNogmeHro

HIE 12:38
Ti 187.% °C
T2 48.5 "C
al 66,7 "C
T3 27.2 "C

Pliged 13.2kH MEHU

Tareko A, B, C,E,F H,I.J,L
s

‘.Il} Tonsko
@ B.C,D E.G H.J KL

~_Tonerke B

Boditu

Maponb

[ooo

OK OTMEHWTE

OBCNYXUBAHUE

O $ol
I/0

Puc. 6-5 CTpyKTypa MeHI0 KOHTpoJliepa



7. MEHIO HACTPOMKHW

docTtyn

B 3TOM MeHIO OCyLLecTBASAKTCS OCHOBHbIe
HaCTPOMKM KOHTpossiepa. BHeCEHHble n3MeHeHUs
napameTpoB 6yayT noaTBep)KAeHbl TONbKO nocne
Bbibopa OK B neBOM HuxHem yrny. Bbibop
OTMEHWUTb OTMEeHUT BHECE&HHble W3MEeHEeHus.
Cnncok napamMeTpoB AAHHOrO MeHK 3aBUCUT OT
BbibpaHHON  ruapaBnnyeckon cxembl. bonee
nogpobHo napameTpbl 6yayT onucaHbl B pasgene
13 nocBAWEHBIM KOHKPETHbIM TMApPaB/INYECKUM
cxemam.

B 3aBmcmmoctm OT BbIGpaHHOM CXEeMbl W
BepcMM B MeHw  ,HacTtponkn”  AOCTYyMHbI
cnepyouve napameTpsbl:

CcXeMa

MapameTp

T3TB XX X[X|X]X]|X|X X | X|X

ATAB

atuo X

Pe>xum 3ko

HouH. Oxn.

Tox BKN

X | X | X]| X

Tox BbIKJ1

T3BAC X X

Mpuopwurer

CurHan
TUONkp

8. PABOTA no rPA®UKAM

\ Ans npaBuibHON paboTbl Mo rpagpuky
\ | Heobxoguma HacTpoiika yacos
=" KOHTpoO//iepa.

8.1. TTBMumH
JdocTtyn

hﬁ‘

"\ ] /703ML1MFI J0CTyrHa To/1bKO B cxeme B.

‘h

p

Npadpmk TTBMMH 3TO  MMHMManbHas
Temnepatypa 6onnepa IBC (Ha patumke T3),
HMXXEe KOTOpPOW KOHTponnep aktusmpyet Bbixoga H
(TaH, wan gpyromn Jorm. UCTOYHMK Tenna).

10

Bbibop 3HauyeHms TemnepaTypbl B nosae
Bbl6bopa 3HadyeHus Bbikak4yaer paboTy no
rpadmKky M MpuMHMUMaeT MOCTOsSsHHOe BbibpaHHoOe
3HayeHue napameTpa TTBMMH (0AHO 3Ha4deHue
TeMnepaTypbl NOCTOSHHO), BO BPEMS U3MEHEHUS
TeMnepaTypbl BMAHO, yTo Ha rpadumke
TemnepaTypa MMeeT NOCTOSAHHOE 3Ha4YeHue.

4 B 12 16 2; 2y
OTMEHWTD

Puc. 8-1 N3smeHeHne 3Ha4YeHnsa TTBMuH

Yto6bl 3HaueHMe TTBMUH U3MEHSIAcb BO
BpeMeHNn Heobxoammo BblibpaTb paboTy no
rpadmky. IDTO ocyuwecTenseTcs Bbibopom B none
M3MEHEHMNA 3HaYeHusa no3nuuo rpad.

OK OTMEHWUTb

Punc. 8-2 BksiroyeHune pabotbi no rpacpnky TTBMnH

Mocne Bbi6oOpa 3HauyeHus rpad. Ha 3KpaHe
nosiBUTCS gononHutenbHoe obo3HaveHne Mo-MT,
W3MEeHEeHWe 3TON Mo3MuMu Mo3BosseT BbibpaTb
OAMH U3 BPEMEHHbIX OTPE3KOB:
Mo-NT - pabota no rpadunky oT NnoHeaenbHUKa
no NATHUUY,
Cy66. — paboTta no rpaduky ans cy660Thl,
BCKP. - pa6oTta no rpadumky Ans BOCKpECEHbS.
Mocne noaTBepXAeHUs BblbpaHHOro AHS
HY>XXHO Ha)aTb Ha py4yKy M Bpawas eé BbibpaTtb
onpeaenéHHbli OTPe30K BpPEMEHM B KOTOPOM
XOTUM BBECTU N3MEHEHMUS.
|I'103v1u,wﬂ Mapkepal

Nwana3oH yacos 3 =
s HaYeHWE TERYLLEA
TeryLen i

NO3MUMKM MapKepa No3uLUMK MapKepa

Puc. 8-3 YcraHoBKka Mmapkepa

B 3TOM MecTe nocne HaxaTus pyuKu
MCYE3HET MapKep MNo3MUMM U MNOSIBUTCS Mapkep
M3MEHEeHMs1 3HayeHusi TemnepaTypbl. B 3ToMm
MOMEHTe, Bpallas py4YKy MOXHO W3IMEHsTb
3HayeHWe TeMmnepaTypbl B TEKYLLEM MOJIOXKEHUMN
MapKepa nosuumu.



MapKep UaMeHeHUa Temnepawpbll

rpad
No-Nr

0 4 B 12 16 20 24
OK

AunanaszoH spemenn | [3Havenne Texywwero
Tekyuiero mapkepa | | maprepa

Puc. 8-4 YctaHOBKa MapKkepa peAaKTUpoBaHHs

Mocne M3MeHeHMs 3HA4YeHUs TemnepaTypbl
M HaxXaTuM pPy4YKM Ha 3KpaHe nosaBATcs o06a
MapKkepa, Bpallas py4Ky, MNepeHOCUM 3HavyeHue
TemMnepaTypbl K cregylwmnM nosmumam. ns Toro
ytobbl ONATbL NEpenTM K MapKepy no3vuuu,
HY>XHO CHOBa HaXarb pydKy.

| TakyLLAE Mapiep NoSHUWK | MapKep naMeHeHnA
FHEYEHWA TEMNERETYPEI

0 4 B 12 16 20 &4

[OR___Tru: 100 OTVENGE

AnanazoH spemenu | [SHayerme Tekywero
TeKyLWero mapKepa Mmapkepa

Puc. 8-5 lMepeHoc 3Ha4yeHns

Ona noaTBepXAEeHUS BHECEHHbIX W3MEHEHUN B
rpauke HYXXHO B pexwuMme Mapkepa Mno3mumu
Bbibpatb OK un HaxaTb py4ky. Beibop nosmummn
OTMEHUTb oTMeHsieT BCe BBeAEHHbIE M3MEHEHMUS
B rpaduke.

8.2. UMNPKYIAUMA

JdocTtyn

=

: \ lMo3nynsa AocTyrnHa To/IbKO B cxemax B,
L/ cDEGHIKL

M3meHeHMa B pabote no rpadukam
LMPKYISLUMK, NPOU3BOAUTCA TaKMM XKe CNoCob0oM,
yto N pabota no rpadmkam TTBMuUH.

Mapkep || Mapkep [None namexenua
nesuuan ||uamerenuii 3HaUeHus
\ I i 7
Orn pabotb
PaBoTa umpkynawus | |NpocTold uMpKyAALMK rpacbuna

Linprynauma

T e, BHN
oD 4 BiEiEEDE‘ll

[oK En:nu+ai:uﬁ of

CTpeaok BpemeHi OTmeHa HImeHaH Wi
TEKYWEro mapkepa W BhIXOD

MoaTeepwaeHue
M3MEHEHMA K BbIXOA,

| 3HauEHHE TEKYLWIETD MapPHEPa |

Puc. 8-6 CTpyKTypa MeHI0 KOHTpoJl/iepa

BO3MOXHblEe HAaCTPOMKN U3MEHEHUS B mone
n3MeHeHus 3Hadenusi: AOA, HET wn rpad.
HacTtpoika 3HaueHns QA BKJIOUAET MOCTOSHHYIO
UMpKynauuio. Hactpoika 3HayeHwud HET
BbIK/IKOYAET UMpKynaumio. HacTporika 3HadeHus
rpad BkAw4YaeTr paboTy  uUMpKyasuum o
rpaguky.

9. MEHIO CUTHA/bI

HocTyn

Y D

BHewTaTHbIE cuTyaumm B paboTe,
KOHTpoOnnep coobuwaeT B BUAE CUrHaNOB TPEBOIU.

KoHTponnep OCHawWéH QyHKUNEN YMHbIX
curHanos TpeBorn. KoHTponnep pacno3Haér Tun
BHELWTATHOM CMTyaumm MU B 3aBUCMMOCTW OT BMAA
cuTyaumm  npeanpuHMMaeT  COOTBETCTBYHOLLME
Mepbl. Hanpumep, ecnm nosiBUTCS HEUCNPaBHOCTb
jatuvMka noporpesa 6onnepa, TO KOHTposafaep
nepecrtaHeT nogorpeBaTb 6oinep. HecmoTpsa Ha
CUrHan TpeBoru, KOHTYp CO/IHEYHOro KosiekTopa
6yner pabotaTb HOpManbHO WM KOHTPOAJEep He
[oonycTuT neperpesa 6onnepa.

MpeanpuHUMaeMble Mepbl KOHTPOAIEPOM
BO BPEMS BHELITAaTHOM CUTyauUn 3aBUCAT OT TUNa
CUTyauMm n Tuna rmapaBanyecKon CXeMbl.

Ecnu Ha 3kpaHe Ha4ynHaeT MUraTb HaaAnNMUCb
CUTHAN! (Puc. 5-2) aTo onoBewaeTr O cuUrHane
TpeBorn. OnucaHMe U KOA4 CUrHana TpeBoru
MOXHO nMOCMOTpeTb B MeHk CurHanbsl (puc.
HUnXxe).

11



OnMcaHne TEKYLLEro CMrHana Tpesoru

OnwucaHMe cMrHana

Kop,‘x Kon-s0 0

Kog, curHana | Boxoa | | Kon-80 aktusHbIx
CUTHa/0B TPeBOrM

Puc. 9-1 3KpaH cMrHasios TpeBorm

Ecnu B no3vMumm Kon-BO MOKA3aHO 4MCIIO
6onble 1, 3TO 3HAUWUT, aKTUBHbl HECKOJIbKO
CUrHasioB TpeBOrn. Bpallas py4ykol MOXHO
NPOCMOTPETb OMMUCAHME BCEX CUIHAMIOB TPEBOTU.

B neBOM HMXHEM yrny npeacTaBfieH Koa

CurHana TpEBOIA. Onsa ynpouweHuna
O6C}'IY)KV|BaHVIF| N ANarHOCTMKM CUrHanoB TpPeEBOIHU,
onncaHune KOAO0B CUrHasnos TpEBOIn

npeacraB/iEHbl HUXE!

CnMcoK CUMrHasios TpeBOrm

CurHan TpeBoru

1 | NeperpeB 6oinepa 'BC

JocTtmxeHune MaKCMMasnbHOM TemMnepaTypbl
6orinepa TIBC (npeBbllleHMe TemnepaTtypsbl
3ajaHHon napametpom TTBMakc). Hacog,
HanonHsALWMIM, TenaoMm 6onnep BbIKIKYUTCA.
OTOT curHan TPEBOrM MMEET CaMbliil BbICOKUN
NPUOPUTET, BbIlLE 4YEM MeperpeB COIHEYHOro
Konnektopa (ecnan napanfaenbHO MNoABATCS
CUrHanbl TPeBOrM O TeMnepaType Ha COSIHEYHOM
KONNeKTope, TO HacoC COM. KOJIeKTopa BCé
paBHO He BKJO4YNTbCS). Heobxoanmmo oxnaanTb
6orinep, HanpuMmep, OTKpbiBasi KpaH C ropsiyen
BOJOWN.

2 Meperpes coJs. KoJIJIEKTOpa
P1 cton

Hacoc con. konnekTopa BbIK/IOYEH A0 MOMEHTa,
Korga TeMmnepaTypa Ha KOJIEKTOpe Ccrnagér
HUXe 3Ha4yeHus TLHOJIMmakc. Bo3MOXHO
BK/IlOYEHME Hacoca B CEPBUCHOM PYyYHOM
pexume. Heobxognmo  npoBepuTb  MOTOK
XKNAKOCTM B cucteMe (BO3MOXHO BO34YX B
CUCTEME MM HE BKJTHOYAETCS HACOC COSTHEYHOro
KonsekTopa)

CurHan TpeBOorm MoXeT ObITb cneacTremeM
cpabaTbiBaHMS CUrHana TPEBOrM MNpPeBbIWEHNS
MaKkcMManbHoW TemnepaTtypbl 6ovnepa (Kog 1).

3 Kpuntnueckasn TeMnepartypa
COJIHEYHOro KOoJUJIeKTOopa

O3HauvaeT, u4TO [AOCTUrHyTa  KpuTuyeckas
TemMnepaTypbl COJIHEYHOro KonnekTopa
(napamMetp TLOJIkp) 41 He CMOTpSA Ha
joctuxeHue Temnepatypbl (T3TB, T3BAC)
HacoC CON. KOfneKTopa BKAUMTCA U byaet
paboTaTb Moka TeMnepaTtypa KoJJeKkTopa He
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cnagért Hmxke 3Hayenms TLHOJIkp. Heobxoanmo
nogoXxapatTb  Korga  KOJIIeKTOp  OXxNaguTcs.
Hactpoinka napametpa ,CurHan TLLOJIkp” Ha
HET npuBepnét K TOMYy, 4YTO KOHTpPOAIep He
bynetr curHanusmpoBaTb TpeBory, Ho 6yper
paboTaTb Tak, Kak ONMCaHo BbILIE.

4 | Nospexxaenme patumka T1

CurHan TpeBOrM nokasblBaeT MoBpexaeHune
AaTyukKa T1. Heobxoanmo npoBepuTb
coegMHEHME Ha pa3pblB U KOPOTKOE 3aMblKaHue
B Uenu pgaTtymka. BblkawunTtca Hacoc con.
KONNeKTopa, ajaroputM OCTAaHOBMUT HaMoOJIHEHUE
6onnepa NBC.

5 | NoBpexxaeHue aaTumka T2

CurHan TpeBOrM nokKasblBAeT NoBpexaeHue
AaTyumkKa T2. Heobxoanmo npoBepuTb
coegMHEHME Ha pa3pblB U KOPOTKOE 3aMblKaHue
B Uenu pgaTtymka. BblkawunTtca Hacoc con.
KOJI/IeKTOpa, alroputM OCTaHOBUT HaroJIHEHWe
6onnepa NBC.

6 | NoBpexxaeHue aaTtunka T3

CurHan TpeBOrM nokasbliBaeT MNoOBpeXxaeHue
haTymka T3. Heobxoanmo npoBepUTb
coegMHeHne Ha pa3pbiB M KOPOTKOE 3aMblKaHue
B uUenu paTtumka. PasHble curHanbl Tpesoru B
3aBMCUMOCTM OT BbIGpaHHOM TrMAapaBAMYECKON
cxembl. B cxeme B (c TaHOM) 6yaer npepBaH
nogorpes 6ownepa (BblKAOUYUTCA Bbixoa H), a
CcUrHan Tpesorun He nosiButca. B cxemax A, C
OAaTUYMK UCNOSHAET MHPOPMALUMOHHY (PYHKLMIO
M  KOHTpO/UIep He rokKa3blBaeT CUrHasaoB
TPEBOIM CBA3aHHbIX C 3TUM AATYUKOM.

7 | NoBpexxaeHue aaTunka T4

CurHan TpeBOrM nokasblBaeT MnoBpexaeHue
paTymka T3. Heobxoanmo npoBepuUTb
coegMHeHMe Ha pa3pblB U KOPOTKOE 3aMblKaHue
B uUenu paTtymka. PasHble curHanbl Tpesorn B
3aBMCUMOCTM OT BblbpaHHOW rMApaBINYECKONn
cxembl. CurHan TpeBoru 6yaer mnosiBNSATbCS
ToNbkO B cxemax D, G wnam K korga Aans
npasumnbHoM paboTbl anroputMa HeobxoanMm
OaHHbIA gaTtumk. B octanbHbix cxemax (B, C, E,
F, H, I*) patumnk T4 ncnonb3yeTcsa ANs pacyéTa
MOSIYYEHHOro Tenna M B c/lydae MoBpexaeHus
AaTynKa CUrHaN TPEBOMM He MOoSIBUTCH, @ pacuyéT
KOJIM4YecTBa Nosly4yaeMoro Ternja OCTaHOBUTCA.

*PaboTta garumka T4 B cxeme I 3aBUCUT OT 3HAYEHUS
napameTpa ATH2 KoTopbii onucaH B pasgene 19.1

8 | Neperpes 6oitnepa NBC A

CurHan  TpeBorw, npeaynpexaaroLmin o}
OOCTUXEHUN MaKCMMasibHOM, 3a4aHHOM
napametpoM TTBMakc, TemnepaTtypbl 6orinepa
N'BC A (tTennoobMeHHMK A B cxeMe K). Hacoc,
HanonHsLWMIA, Tennom 6ornep/TennoobMeHHNK
6yaetr Bbika4YeH. Heobxogmmo  oxnaguTtb
6onnep/TennoobMeHHMK, HanpuMmep, OTKPbIBas
KpaH C ropsilye BOAOM WAM  OTKO4Yas
LONOAHUTENbHbIM UCTOYHUK Tensa oT bonnepa.

9 | Neperpes 6oitnepa NBC B




CurHan TpeBoru, npeaynpexaatoLwmi o
OOCTUXEHUN MaKCUMasbHOM, 3a4aHHOMN
napametrpom TTBMakc, temnepatypbl 6onnepa
FBC B. Hacoc, HanmonHsawwmii tennoMm 6ownnep
byner BblkNoyYeH. Heobxoaummo  oxnaguTb
6ornep, HanpuMmep, OTKpbiBas KpaH C ropsiyen
BOAOMWN.

MCTOYHMKA Tensa, npepBéT paboTty dyHKUMK
aHTMU3aMep3aHusl, NOoATBEpPXAas 3TO CUIrHasoM
TpeBoOru. MoapobHee, dyHKUMA
aHTM3aMep3aHus onuncaHa B pa3gene
Onunn/dyHkummn 19.3.

10 Kputnueckas TeMnepartypa co.
Konnekropa A

B cxeme c aAByMsa konnekTopamu (TOMbKO Cxema
H) curHan TpeBorn nNpeBblEHUS KPUTUYECKOWN
TemnepaTtypsbl (NnapameTp TUOJIkp) KonnekTopa
A. KoHTponnep, He cMOTpPA Ha JAOCTUXEHMUE
3aaHHOM TemnepaTypsbl boinepa T3TB
BKNWOUMT Hacoc P1 B uUenax CHUXeHUs
TemMnepaTypbl HUXe KpuTudeckon. Heobxoanmmo
noAoXaaTb, Koraa TemnepaTtypa Ha Kofjiektope
CHu3nTCca. HacTtpoiika napameTpa ,CurHan
TUOJIkp” Ha HET npuBeaér K TOMYy, u4TO
KOHTponnep He 6yaer  curHanuMsupoBaTb
TpeBory, Ho 6yaeT paboTaTb Tak, KakK OMMcaHo
BbllLeE.

Kputnueckas TeMnepartypa COJl.

11
Konnexkropa B

B cxeme ¢ AByMs Konnektopamu (TONbKO cxema
H) curHan TpeBorn nNpeBbIEHUS KPUTUYECKOWM
TemnepaTtypbl (napameTp TUOJIkp) KonnekTopa
B. KoHTponnep, He cMOTpA Ha [AOCTUXEHWE
3aflaHHOM TeMmnepaTypbl 6Gownnepa BKIUUT
Hacoc P2 B UensX CHUXeHuUs TeMmnepaTypbl
HMXe KpuTnyeckon. Heobxoammo noaoxanatb,
Korga TemnepaTypa Ha KOJI/IeKTOpe CHU3UTCS.
Hactpoinka napameTtpa ,CurHan TLOJIkp” Ha
HET npuBeaét K TOMY, 4YTO KOHTpOSIEep He
6ynetr curHanusmpoBaTb TpeBOry, Ho 6yaper
paboTaTb Tak, Kak ONnncaHo BblLLE..

12 | lMeperpes coJs. koJssiekTopa A cTon

HanonHeHne Tennom con. konnektopa A (B
cxemax H, L) 6yaer ocTaHOBNEHO nNoOKa
TemMnepaTypa CO/. KOAJIeKTopa He CHU3NUTCH
HMXe  3HayeHumss napameTpa TLOJIMakc.
BO3MOXHO py4yHOEe BKJ/lOYEeHMe Hacoca B
CEPBUCHOM MEHI0.

13 | MeperpesB con. konnekrtopa B cton

HanonHeHne Tennom con. konnektopa B (B
cxemax H, L) 6yaer ocTaHOBNEHO nNoOKa
TemMnepaTtypa COJl. KOJUIeKTopa He CHU3UTCH
HUXe  3HavyeHusa napametpa TUOJIMakc.
Bo3MOXHO py4yHOE BK/IHOYEHWE Hacoca B
CEPBUCHOM MEHIO.

14 | AHTHN3amMep3aHue CTOI

Bo Bpema paboTbl pexuma aHTM3amep3aHus,
HacoC CO/. KOJUIeKTOpa BKJ/IIOYUTCA B Lenax
yBeNnyeHus TemMnepaTypbl yepesMepHo
oxNnaxxaéHHoro TenjaoHocuTens. [Ons  3TOro
NUCMONb3yeTCcs TenjosHeprusa c 6onnepa win
bacceniHa. Ecnn Temnepatypa 6onnepa unu
b6acceiiHa ynagnét go 2°C, KOHTponsep, 4tobbl
HEe [O0NYyCTUTb 3aMep3aHue W NoBpexAaeHue
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10. MEHI0 onuun

Ona Bxoga B MeHw OnuMm HeobxoAuMO
aBTOPU3MpPOBATbCA. DKpaH BXoJa MoKasaH Ha
Puc. 10-1

NAPO/1b

o000

OK OTMEHWUTb

Puc. 10-1 SkpaH Bxoga B MeHio Onyvn

JocTyn K 3TOMy MeH 3aliMuwWéH naponem.
HacTpokn B AaHHOM MEHI0 NMpeAHa3Ha4eHbl Ans
MOHTa>XHOoro/0bcnyXneatowero nepcoHana.
MoapobHoe onucaHume napameTpoB MeHIo
npeacTaBfeHo B pasfene yCTaHOBKM.

Maponb 0000 OTKpPOET MEHK C napameTpammu
TONbKO AJ19 NpOoCMoTpa.

10.1. BoccraHoBJ/ieHMue napaMmeTpoB
npousBoguTens
B 3ToMm MEHIO  MOXHO  BOCCTaHOBMUTb

napamMeTpbl U HaCTPOMKWM npomssoauTens. Beeas
naposb ans BXoA4a 0002 KOHTpoONIep
BOCCTa@HOBUTb TONIbKO MapaMeTpbl Nosb3oBaTesns.
CepBUCHble MnapameTpbl He u3MeHATcda. [locne
BOCCT@HOBMIEHMS NapaMeTpoB NpousBoauTENS,
napamMeTpbl B MeHt0 Onuun He 6yayT U3MeHeHbI.

MNepen BOCCTaHOBNEHMEM KOHTposep
NONpPOCUT NOATBEPAMTL BOCCTAaHOBMEHME.

Mocne BOCCTAHOBJ/IEHMS HACTPOEK HYXHO
HacTpoOMTb  4acbl, T.K. KOHTponnaep 6yaer
nokasbliBaTb gaty n sBpemsa: 00:00, 01-01-2010.

10.2. MpocmMmoTp
npounssoanTens

B koHTponnepe Haxoautca Tabnuua C
napametpamMu npoussogmtensa (Te  KoTopble
BOCCTaHaBAuBatoTca nocne cbpoca). NpocMmoTpeTb
napaMeTpbl MOXXHO BBeas naposib 0005. Tabnuua
npeacraBfeHa TONbKO AAs MpocMoTpa W He
npeacraBasieTcs BO3MOXHbIM NU3MEeHSATb
napaMeTpbl.

napamMeTpos

10.3. C6poc pacyéToB nony4vyeHus Tensa

Maponb 0003 - KoHTposiep copocut rpadpumk
pacyéToB nosy4yaemoro Tenna.

Maponb 0004 - «koHTponnep cbpocut
CYETUMK rpadmk pacyéToB Nnosiyyaemoro Tenna.
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BeeneHne naponen 0003 " 0004
HeobxoanMo noaTBEPAMUTD. OTMeHa
NOATBEPXAEHUS OCYLECTBUT BbIXOA M3 AaHHOMO
OKHa 6e3 BHeceHUs Kaknx-1mbo M3aMeHeHun.

Cnucok KoaoB

0000 Tabnuua mnapaMeTpoB MeH Onuuu
TONbKO AJ18 MpOCMOoTpa.
BoccTtaHoBneHue napaMeTpoB
npounssoautens. BoccTaHaBaMBatoTCs

0002 | TOoAbLKO nMapaMeTpbl Nosb3oBaTens B
KOHTponnepe (He 3aWMLeHHble
naposnem).

0003 Cbpoc rpadvka pacyérta nosy4YeHHOro
Tenna.

0004 C6poc cuéTtumka pacdérta Mosy4YeHHOoro
Tenna.

0005 | Tabauua NnapaMeTpoB MPOM3BOANTENS.
JocTtyn K MeHo Onuum
BocctaHoBneHne Bcex NapaMeTpoB
npousBoguTens, CepBUCHbIe n
noJsib30BaTesIA B KOHTpOJ1epe.

11. MEHIO OBC/ZIY)XXUBAHUE

OTO MeHI npegHasHadeHo Ans nonb3oBaTens. B
3TOM MecTe npousBoasitcss 6a3oBble HaCTPOWMKM

T4

11.1. MeHo o6cnyxuBaHme/ Hactpoiku

B 3TOM MeHI0 Nosib30BaTesb MoJlyyYaeT A40CTyn K:
UHdopMmaumoHHaa Tabnumua - wuMeer Tpu
aKkpaHa. Bblbop 3kpaHa ocyuwecTBnseTcs
BpalleHWeM pydyku Bnpaso/BneBo. [lepBbii
akpaH (1/3) oTobpaxaeT wHdopMauuw o
annapaTHOW BepCUM M BepCuMu MporpaMMHOro

obecneyeHus;

HaseaHwme 1
BepcuA
KOHTpO/MNepa

WudopmaymoHHas Tabnuya

PCSol201

3aB. HoMep: 1035000056

HVW/ SWV.
KoHgwur:

CepridHbIA Homepl

Bepcwua
NporpamMmHoOro
obecnevyexunn

Bepc

WA
AnnapaTHana BepcuA HOHPUIYpaLUM

Puc. 11-1 3kpaH (1/3) NHdpopMaynoHHOM Tabanybl.



Ha oakpaHe (2/3) HaxopsTcs
npousBoanTens KoHTposisiepa.

MudopmaynoHHana Tabauua 2/3

AaHHble

Puc. 11-2 3kpaH (2/2) UHdpopmaynoHHO#H Tabnuubl.

SOkpaH (3/3) copmepxut wuHdbOpMauMi o
MOAENN MWKPOKOHTPO/Epa M KOMMOMUASUNMK
nporpammbl;

A3bIK - BbIOOP S3bIKOBOW BEPCUU MEHIO.

Hanp. 3Hkopgepa - Hanpas/eHWe BpaleHus
MEHI0, B/IEBO/BNpaBo;

Taim-ayT - BpeMs 6e34eNCTBUS B CeKyHAax, Mo
ncreyeHunto KOTOpOro npoucxoanT
aBTOMaTU4YeCKMA  BbIXOA4 M3  MEHK U
NpPUTEMHEHMNE NOACBETKM 3KPaHa U PyYKN;

BbICTP. ME@HIO - M03BOJISET HAaCTPOUTb CKOPOCTb
BpalLEHUS MeHIo;

Ambient light - no3Bonser HacTpouTb
nyJbCUpOBaHME TMOACBETKM Py4YKM rnocne
npuUTeMHeHUs 3KpaHa (nocne wucTevyeHums
BpeMeHn Taum-ayT). ODyHKuMa nomoraeTt
onpeaennTb MeCcTO MOJIOXKEHUS KOHTposiepa
B TEMHbIX noMeweHuax. [lynbcupoBaHue
NOACBETKM pyukM ByaeT npoucxoanTb Aaxe
nocne BbIKNOYEHNS KOHTPO/Iepa B MEHHO.

11.2. MeH 06CNny>xmBaHne/rpoMKocCTb

B 3TOM MeHI0 HaxoAsTCs 3BYKOBble HACTPOWNKMU.
Bpawas pYuKy, nepeasuraemcs Mexay
dYHKUMAMN HACTPOMKM FPOMKOCTU U BKAKOYEHUS
n BbIK/TIOYEHUS 3BYKOB onoBeLleHuns
KOHTponfepa.

BrNwueHWe 3BYHOB
Hactpoiika rpomkocty I CHTHAN0B TPEBOTH

Ormena
H3MEHEHKA
W BLINOA

Nogreepwgenve | | BiaodeHue
HIMEHEHHM curHana
W Bson

BpalleHna
PYYKH

Puc. 11-3 OKHO HacTpoek 3ByKa.

OTkntoyeHne 3BYKOB He  CUrHanusupyet
BpalleHUe U HaxxaTue pyuKu.

BknouyeHne 3BYKOB CUrHasnoB TpeBOrn AaéTr
3BYKOBYK CUFHanmMsauuvilo B Clydae aBapUNHOM
cuTyaumn.  BblknodeHve  AaHHOW  dyHKUWK
npueedéT K TUXOW CUrHanusaumu: MuraHue
3KpaHa. CurHanbl TpeBOrn He COMpOBOXAANTCHA
3BYKOBbIMU CUrHaNamu.

11.3. MeHI0 06cnykmBaHme/4yacobli

Joctyn

P~

Ons npaBuibHOM paboTbl KOHTposiepa no
rpaguky NCNonb3ylTCs yacel peanbHOro
BpeMeHW, nepen Ha4asoM paboTbl KOHTponnepa
HEeob6x0AMMO BBECTU TEKYLLEE BPEMS.

HenpasuibHO HacTpPOEHHbIE yacsbl

(;\ npuBegyT K HernpasBu/ibHOM paboTte
\ | / KoHTponnepa no rpaguky n
—  Henpasu/1bHOMN paborte dyHKUMM

HOYHOIro OX/1aXAEHMA.
JeHb Heaenu Ha rnaBHOM 3KpaHe 6yaer
onpeaenaTbcs KOHTPO/IIEPOM aBTOMATUYECKHU.

ii:16

20-04-2017

OTMEHWTbL

Puc. 11-4 3kpaH HacTpoek 4acoB

HacTtponky gatbl U BpeMeHM Heobxoammo
noaTsepanTtb, BblbpaB ,,OK”. Ecnm 6yper
BbibpaHo ,,OTMEHMUTb"” wn3meHeHna He 6yayT
NPUHATHI.

KoHTponnep wnmeeT GYHKUMIO MOAAEPXKKM
nutaHma dvacos pno 10 pagHen. T[locne 3Toro
BPEMEHW, €CIN OCHOBHOE MuTaHue KOHTpossiepa
He 6yaeT NoAKMYEHO, NPOn3onAET cbpoc Yacos.

12. PACYET NOJZIYYEHHOIO TEMJIA

JdocTtyn

KoHTponnep paccunTbiBaeT MOSyYEHHYO
TEMNI03HEPruio C corn. KonneKTopa. B
3aBMCUMMOCTU OT BEPCUM KOHTpPON/epa JAaHHas
MHdOpMaLns NpeacTaBnseTcs No-pasHOMY.

UHpopmauns o Ko/m4yecTse
f -\ ros1y4EHHOM Ternsa03Heprum B
\L rugpasanyeckmnx cxemax D, G i K

HEeAoCTyrHa.

Pac4yét Kosm4yecTBa rnosiy4eHHoro teraa

u TekyLye MOLYHOCTH Tpebyer

\ NMoAKJTIOYEHUS AO0MoOJIHNTEIbHOMO

|\ garuuka temnepartypbl CT6 Kk Bxoay T4.

Ecnn pgatumk He 6ygeT nogK/Ilo4YeH, TO

pacyér Kosimyecrsa rnosly4eHHoro Teraa
He 6yaeT npon3BoANTLCS.

=t
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B rmpgpaBninyeckMx cxemax, KOTOpble
TPebyT MOAKMYEHUS YeTbIpEX AaTUYMKOB, HeET
dyHKUMM pacyéTa MOSIyYEHHON TENI03HEpPruu.
910 cxembl D u G. MNpu BbibOpe AaHHbLIX CXeM
MKOHa MpOCMOTpa MOJIyYEHHOW TenJI03HEepPrun
NCYE3HET M3 MEHIO KOHTpoO/1epa.

Perynatop peructpypyetr JAdaHHble O
SHEprnu, BOCCTAHOBMEHHbIA 3a nocnegHue 14
AHen paboTtbl B BUAe ctonbyaTton gnarpammel.

OaHHble ceroaHAwHero aHA. O6HoBNAKTCA
Kamabiv Yac

l |,ﬂ,aHHb|e npenbiay L X ,u,HeF1|

kb

GHEL 1
prdz
180G

OB CHETYMK
NaAyYeHHOH
TENNO3IHEPTHM

I Brixog B meHo |

Puc. 12-1 dkpaH pac4yéra Tens1osHeprmmn

BHM3y 3KkpaHa nokasaH o6Wwuin CUYETUMK
Tens03Hepruu. OH cunTaert KOSINYEeCTBO
NOMYYEHHOM TENO3HEpPrMn C CaMOro Hadana
paboTbl KOHTponnepa. [JaHHble 3anucbiBalOTCS B
3HEProHEe3aBMCUMON MaMATH.

Ctonbey Ha nepBoM MecTe rpadwmka
NMOKasblBae€T MOJIYYEHHYID Tenjo3Hepruo 3a
TeKyLlen geHb 1 06HOBISETCS Ka)XAblA 4ac.

B nonmHoOYb KOHTpOANep nepenBuHET
AaHHble Ha 0AHO MeCTO BMpaBo M Ha4yHET CHavana
CYNTaTb AaHHble C TEKYLLEero AHS.

Bbl MOXeTe BKNKOUYUTL rpaduk KonmvecTea
Nnony4YeHHOro Tenna B rNaBHOM OKHe (BMecCToO,
noKasaHHoM rMApaBANYECcKONn  CXeMbl). Ha

rpadmke 6yayT NokKasaHbl AaHHble 3a nocnegHue
7 oHen.

Piiaay |

Puc. 12-2 KosnmmuyecrBo nosiy4eHHO Ternj103Heprum B
rsiiaBHoOM OKHe
JaHHble O06HOBNAKTCA KaXAblh 4ac, a
uenbim  rpadmMKk nepegsuraeTca  BMpaBo B
MosIHOYb. YTO6GbI MPOCMOTpPETb JAaHHble 3a
npoweawmne AHU HYXXHO BOWTM B MeHK Bbixoa
Tenna.
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HE 12:38
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Puc. 12-3 KosmmyecrBo nosiy4eHHOH Ternjio3Hepruu B
rnaBHOM OKHe

13. TUAPABJIMMECKME CXEMbI

13.1. HouHoOe oxnaxxaeHue

B cBA3n C TEM, 4TO B IUAPaB/INYECKNX
cxemax €, F, I cywecrtByer puck
) neperpesa bovnepa u NpeaycMoTpeHbI
COBCEM Apyrne 3alyuTHble MexaHu3Mbl OT
neperpesa, dyHKUMS HOYHOIro
OXJIaXKAEHUST B 3TUX CXEMaxX HEAOCTYIHa.

—_—
'\(-f,h

r ¢ ) Ana  npaBuibHOU  paboTbl  QYHKUUU
\ ) HOYHOro oXJ1aXaeHNS Heobxoanmo
‘= HacTpouTb 4Yachl.

OyHKUNSA HOYHOro oxXNaxaeHus

nucronb3yercs Ans  oxnaxaeHusa 6onnepa [BC
HO4YblO, OTAaBasd n36bITOK Tenna OXJ'Ia)KLI,éHHOMy
con. KO/INEeKTopY. 3710 AenaeTtcs nytem
BKJIIOYEHMS HAcoca COJ1. KOJIIEKTOpa.

Bo BpeMsa paboTbl HOYHOro OXxjaxaeHus

dyHKUMH AOMNOSTHUTENbHbIX NCTOYHWUKOB
TennosHeprum 6yayT OTKIOYEHbI.
Ona  obcnyxmBaHua  PyHKUMM  HOYHOIO

oxflaxaeHus cnyxat Tpu napameTtpa: HoOu4H. oxn,
Tox BKJ1, Tox BbIKJ1 oHN HaxogdaTcs B MEHIO
Hacrtpoiiku.



HouH. oxn - AA: Bknodaet, HET: Bbikao4aeT
pPEXMM HOYHOro oxnaxaeHus. Ecnm pexum
BKJOUEH, To KoHTpossiep B Qoo+500; ecnu
Temnepatypa patumka T2 6yper 6onblwe
TemMnepaTtypbl 3agaHHOM napameTpoM Tox
BKJ1; aKTMBUpYyeT dyHKUMIO HOYHOro
oxnaxaeHus. KoHTponnep BKAKYUT HACoC
COMl. KOJleKTopa B Uensdx oxjaa)kaeHus
boinepa po TemnepaTtypbl Tox BbIKJ1. B
3TOM  pexXxuMe KOHTpoJlep cneaut 3a
TemMnepaTtypoM COJl. KOAJeKTopa, HO4Hoe
OX/IaXAEHNE BpEMEHHO TrpeKpaTUTCs ecnu
T1+AaTBbIK>T2. HecMoTpss Ha npeablaywme
YCNOBUSl, KOHTPOJJIEP BbIKIOUUT  PEXNM
HOYHOro oxnaxaeHuss B 500 U neperaér B
pexuMm HopMasibHOM paboTbl. Pabota B
pexunme HOYHOro oxaxaeHus
CUMBOJIM3NPYETCA Ha dKpaHe MKOHKOW B BUAE
nonyMmecsiua 0OKO0J10 pUCYHKa con.
KonsiekTopa.

Tox BKJ1 - Temnepatypa 6onnepa [IBC
(n3mepsiemas pgatumkom T2), npeBblWeEHKE
KOTOPOW, ecnu BKJYeHa (QyHKUMUS HOYHOro
oxnaxaeHus (npeabiaywas nosmums) O0oo+500
n Temnepatypa 6oinepa gatumka T2 6onblie
3Ha4yeHuns TemMnepaTypbl 3apaHHas
napamMeTpoMm Tox BK/, KOHTposniep
BbIK/IIOUMUT PEXMM  HOYHOro OXNaXAeHMus.
KoHTponsiep BKAKYMT HACOC COJl. KOJIJIeKTopa

B uensax oxnaxaeHuns 6onnepa no
TemnepaTtypbl Tox BbIKJ1.
Tox BbIKJ1 - Temnepatypa 6onnepa [IBC

(n3mepsiemas patumkom T2), A0 KOTOpPOW
KoHTponsiep 6yaer oxnaxaate 6ownnep BO
BpeMs paboTbl dYyHKUUN HOYHOro
oxnaxpeHusi. Korga TtemnepaTypa CHU3UTCH
00 3HayeHusa 3ajaHHoro napaMeTpoMm Tox
BbIK/ KOHTpONAEp  3aKOHYUT  HOYHoe
oxnaxaeHue.

Kpome ToOro, B 3aBUCMMOCTU oT
rMapaBAMYecKOn CXeMbl, KOHTposiiep ynpasnseT
OOMNONHUTENbHbIMU BbIXO4aMKW  Tak, 4yTObbI
3(peKTUBHO NepegaBaTb TEMJOIHEPIUIO.

B cxeme C, B BOo BpeMma pabotbl dyHKUMHK
HOYHOIo oxnaxaeHus 6yaet BKJIIOYEHA
uMpkynsumMs Ha Bbixoge P2 (He3aBMCMMO OT
rpagukos paboTbl), NpnoctaHasnueBaeTca paboTta
ToHa (BbiIxod H 6yaeT BbIKAOYEH HECMOTpS Ha
rpagpukun paboThbl.

B cxemax D, E, G, J, K Bo Bpema pabothbl
PYHKUMN HOYHOro oxnaxaeHws 6yaeT BKIOYeHa
umpkynauma Ha Bbixoge H (HesaBucuMo oOT
rpagpukos paboTbl).

13.2. N'mapaBnuyeckana cxema A

HanonHeHne 6oinepa [IBC CO/fHEYHbIM
KOJIEKTOPOM.
3710 6a3oBas ruapasnnyeckas cxema.

Puc. 13-1 Nmgpasindyeckas cxema A

Hacoc con. konnekropa BK/YUTCA W
6yaer pabotatb Ha 100%, ecan pasHuua
Temnepatyp Tl w©n T2 npeBbICUT 3HaA4dYeHue
napametpa ATBKTB, u 6yanetr pabotaTtb Bpems
3agaHHoe BH. EciavM no wucrteyeHuio  3TOro
BpeMeHW pas3Huua Temnepatyp Tl m T2 6yper
6onbwe, 4yem ATBKTB, TO CKOpPOCTb BpaLlEHMUS
Hacoca 6yae 100%. Ecnm pasHuua TemnepaTtyp
Tl v T2 ynagétr Hwxke ATBKTB, KoHTponnep
Ha4yHET yMeHbllaTb CKOPOCTb BpalleHus Hacoca
0O MOMeHTa, Koraa pasHumua Tl v T2 JoCTUrHet
3HauyeHus ATBbIKTB. Ecin pasHuua Tl mn T2
HaxoauTca Mexay 3HadeHnsmm ATBKTB +
ATBbIKTB koHTponiep 6yaetr paccuyuTbiBaTb
CKOpPOCTb BpalleHUs Hacoca nponopuvoHasnbHo. B
MOMEHTe AOCTUMXeHUs 3HadeHUsa ATBbIKTB Hacoc
paboTaeT Ha MMHMManNbHOM CKopocTu (mapameTp
HMuH), HUXe 3TOro 3Ha4YeHuns Hacoc
BbIKJ/TIOUUTCS.

Cuctema 6yget paboTtaTtb A0 AOCTUXKEHUS
Ha patymke T2 3apaHHOW TemnepaTypbl T3TB,
NoToM Hacoc P1 BLIKIHOUUTCS.

Ecnu Temnepatypa T1 Ha con. Konnektope
OOCTUTHET KPWUTUYECKOro 3HadeHus (napameTp
TUOJIkp), TO KOHTPONNEP BKAKYMUT HACOC COJl.
KOMNEKTopa B LUEeNsaX CHUMXEeHUs TemnepaTypbl
COJl. KOJIJIeKTOpa HWXe rnapaMmeTpa rucrepesnca
rH1i.

Ecnn TtemnepaTtypa B 6onnepe Ha gatymke
T2 pgocturHet 3HadeHnma TTBmMakc, Toraa
KOHTponnep HecMoTpS Ha KPUTUYECKYIO
TemnepaTtypy Ha con. konnektope (TLOJIkp)
BLIK/IIOYUT  HACOC CON. KOAJeKTopa JAenas
HEBO3MOXHbIM OXNa)aeHune cosl. KonnekTopa. 310
Heobxoammo Aans 3awmTbl 6onepa OT neperpesa.
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Cnncok napameTpoB MeHw ,Hacrpoukun”

T3TB - 3agaHHasa TeMmnepaTtypa.

HouH. oxn - AA Bkntodaer / HET Bbik/IlOYaeT
PEXMM HOYHOIro oxna)kieHns B Qo=5eo,

Toxn BKJ1 - Temnepatypa 6oiinepa IFBC (Ha
Aatunke T2), nocse NpeBblEHNS KOTOPON B
O», ecnu BkAOYEHA GYHKUMSA  HOYHOrO
oxsaxaeHus, KOHTponnep HaYHET
oxnaxaéHue cos. Konnektopa.

Toxn BbIKJZ1 - Temnepatypa 6onnepa FBC (Ha
Aatunke T2), A0 KOTOpPOM KOHTpossiep byaer
oxnaxgaaTtb 6oinnep (ecnm pexuM HOYHOro
oxnaxaeHus Obln BKAKOYEH M B OTpeske

BpEMEHM Qoo+ 500 6ynet rnpesbllleHa
Temnepatypa Toxn BKJ1).
CurHan TUOJIkp - BkntwodeHne (OA) wnum

BblkAtoueHne (HET) curHan npeBbileHns
Temnepatypbl TUOJIkp. 3Ta ¢dyHKUMA He
BNMseT Ha paboTty koHTponnepa. Ecnum
3Ha4yeHne napameTpa ycrasneHo Ha HET,
KOHTponnep He 6yaer CcurHanmsmpoBaTb
npesbiweHne Temnepatypbl TLLOJIKp.

13.3. N'mapaennyeckasa cxema B

HanonHeHne 6onnepa TIBC ¢  dyHKumen
nogorpesa 6onnepa TOHOM.

T

Puc. 13-2 rmgpasinyeckas cxema B

Hacoc con. konnekTopa BKIYUTCA U
6ypetr pabotatb Ha 100%, ecan pasHuua
Temnepatyp T1 1 T2 npeBbiCUT 3HadyeHue
napametpa ATBKTB, u 6yager pabotaTb BpeMms
3agaHHoe BH. Ecnnm no wucteyeHuto 3TOro
BPeEMEHW pa3Huua Temnepatyp Tl m T2 6yaper
6onbwe, yem ATBKTB, TO CKOpPOCTb BpalleHuUs
Hacoca 6yae 100%. Ecnu pasHumua TemnepaTtyp
Tl n T2 ynaanét Huxe ATBKTB, KOHTponnep
Ha4yHéT yMeHblaTb CKOPOCTb BpalleHUs Hacoca
[0 MOMeHTa, korga pasHumua Tl u T2 gocTurHert
3HaveHns ATBbIKTB. Ecnu pasHuua Tl mn T2
HaxoauTca Mexay 3HadeHnsmu ATBKTB
ATBbLIKTB KoHTponnep 6yaer pacuymTbiBaTb
CKOpOCTb BpallleHUs Hacoca NponopunoHanbHo. B
MOMEHTe AOCTMXeHUSA 3HadeHns ATBbIKTB Hacoc
paboTtaeT Ha MWHWMMANbHOM CKOpPOCTM (NapameTp
HMuH), HUMXe 3TOro 3HayeHus Hacoc
BbIK/THOUYUNTCS.

KoHTponnep 6yaer nogorpeBaTb 6oinep
FBC T3HOM wWAM APYrMM  MUCTOYHMKOM Ternna
(Bbixogq H) po Temnepatypbl TTBMuH. Pabota
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Bbixoga H 3aBUCUT OT HacTpoek GYHKUMM 3KO
onucaHHoM B MeHto ,HacTtpoikn”.

HacTpolika TemnepaTypbl TTBMUH
NpousBOAMTCS B T[JlaBHOM MEHI B MO3MUMK
TTBMMH onucaHHol B pa3aene 8.1.

Cnncok napaMeTpoB MeH ,HacTponkun”

T3TB - 3anaHHas TeMmnepaTypa 6onnepa.

Pe>xkmuM 3KO - BK/IKOYaeT WM  BbIKIOYaeT
3KOHOMHbIN pexum (a3koHOMMS
anekTpoaHeprun). AA T[ogorpes 6onnepa
FBC T3HOM WAW APYrMM WCTOYHMKOM Tersna
(Bbixog H) pno Temnepatypbl TTBMMH ecnu
Konnektop He  pabortaer (Hacoc P1
BbIK/IIOYEH MO MpuYnHe cnaboro ceeyeHus
conHua). Ecnu Hacoc con. konnektopa byaer
BK/IIOYEH, TO KOHTPOJJIEP BbIK/IOYUT T3H
(Bbixog H).

HET MNoporpes 6orinepa FBC TaHOM v Apyrum
MCTOYHUKOM Tenna (BbIXOA H) ao
Temnepatypsl TTBMMH HecMOTps Ha TO, 4TO
KOJIJIEKTOP HE HarpesaeTcs.

HouH. oxn - AA Bkatwdaer / HET Bbik/OYaeT
PEXWUM HOYHOIro OXJaXAEHUs B OTpe3ke
BpeMeHn Qo+5o0,

Toxn BKJ1 - Temnepatypa 6onnepa IFBC (Ha
AaTtymke T2), nocne npesbIEHNUS KOTOPOU B
O~ (ecnn BkAKOYEHA @YHKUUS  HOYHOIO
oxnaxaeHus) KOHTponnep Ha4yHEéT
oxnaxaéHue cosl. Konnekrtopa.

Toxn BbIKJZ1 - Temnepatypa 6ownnepa FBC (Ha
Aatumke T2), 4O KOTOPOM KOHTponnep byaer
oxnaxaatb 6onnep (ecnn pexumMm HOYHOro
oxnaxaeHuss 6bin BKAKOYEH M B OTpeske
BpEMEHMU Qoo 500 byanet npeBbllWeHa
Temnepatypa Toxn BKJ1).

CurHan TUOJIkp - Bkawodyenne (OA) wnum
BbikntoyeHne (HET) curHan npeBbilleHns
TemnepaTtypbl TUOJIkp. 3Ta ©dyHKUMSA He
BAnaeT Ha paboTy KoHTponsnepa. Ecnau
3HayeHWe nmapameTpa YycrtasneHo Ha HET,
KOHTponnep He ©6yaeTr CUrHaamM3mpoBaTb
npesbllweHne Temnepatypbl TLLOJIkp.

Jo Cxema He wumeer @QyHKUUM  HOYHOro

\‘]' oxnaxaeHuss (Ans @QyHKUUM - CHUMOK

et Teria).




13.4. N'mapasnn4yeckasa cxema C

HanonHeHne 6onnepa FBC c dyHkuuen cbpoca
n3bbITOYHOro Tenna.

Puc. 13-3 Nmgpasnnyeckas cxema C

Hacoc con. kKkonnekTopa BKAKYUTCA U
6yper pabotatb Ha 100%, ecnn pasHuua
Temnepatyp Tl wn T2 nNpeBbICUT 3HaA4YEHMUE
napametpa ATBKTB, n b6yanetr pabotaTtb BpeMms
3agaHHoe BH. EciuM no  wucrteyeHuio  3Toro
BpeMeHu pasHuua Temnepatyp T1 m T2 6yper
6onbwe, yem ATBKTB, TO CKOpPOCTb BpaLleHUs
Hacoca 6yae 100%. Ecnu pasHumua Temnepartyp
Tl u T2 ynagétr Hwxe ATBKTB, KOHTponnep
Ha4yHéT yMeHblaTb CKOpPOCTb BpalleHUd Hacoca
00 MOMeHTa, Korga pasHumua Tl v T2 J0CTUrHeT
3HayeHus ATBbIKTB. Ecnu pasHumua Tl mn T2
HaxoauTca Mexay 3HadeHnsmMu ATBKTB =+
ATBbIKTB KOHTponniep 6yaer paccyuTbiBaTb
CKOpPOCTb BpalleHUs Hacoca nponopunoHanbHo. B
MOMEHTe AOCTUMXeHUs 3HadeHus AaTBbIKTB Hacoc
paboTaeT Ha MMHUManNbHOM CKoOpocTM (MapaMmeTp
HMuH), HUxe 3TOro 3HayeHuns Hacoc
BbIKJ/TIOUYUTCS.

Cucrema 6yper pabotaTb OO0 AOCTUXEHUS
Ha gaTtymke T2 3apgaHHOM TemnepaTtypbl T3TB,
NMOTOM BbIKJTHOUUNTCA.

Ecnn Temnepatypa T1 Ha con. KoJsuieKkTope
OOCTUrHET KPUTMYECKOro 3HaudeHums (napameTp
TUOJIkp), TO KOHTPOJI/IEP BK/KYUT HACOC COJl.
KOMNIEKTOpa B LUEeNsSX CHUXEeHUs TemnepaTtypbl
COMl. KOJIJIeKTOpa HWXe rapaMmeTpa rucrepesmca
rH1i.

Ecnm 6ymer p[octurHyta  MakcuMmalsbHas
Temnepatypa 6onnepa TTBMaKc, TO BKJIOUMTCS
Bbixo4 P2 (ynpasnsoWwmin BbiMYCKHbIM KNanaHoM)
O MOMeHTa, Korga TeMmnepatypa 6onnepa
(AaTumk T2) CHM3NTCH no 3HayeHwus
T2<TTBmakc-TH2.

. (‘,\ B cBa3u ¢ wumewoujencs @dyHKUmern
(] I cbpoca Tenna, 3Ta cxema He MHMeET
Yo QYHKUNN HOYHOIO OX1aXKAEHMUS .

Cnncok napameTpoB MeHl ,Hacrpoukun”

T3TB - 3agaHHas TemnepaTtypa 6onnepa.

CurHan TUOJIkp - BkniodeHne (OA) wnum
BbiknoyeHne (HET) curHan npeBbileHns
Temnepatypbl TUOJIkp. 3Ta QyHKUMA He
BNuseT Ha paboty KoHTponnepa. Ecau
3HayeHWe nmapameTpa ycrasneHo Ha HET,

KOHTpon/siep He 6yaer curHanmsmpoBaTb
npesbiweHne TemnepaTypbl TLLOJIKp .

13.5. N'mpapasnunueckasa cxema D

HanonHeHne ©6Gonnepa IBC A c dyHKumen
nepenaun tenna k 6onnepy rBC B.

Puc. 13-4 Nmapasindeckas cxema D

Hacoc con. konnekropa BK/YUTCA W
6yper pabotratb Ha 100%, ecnn pasHuua
Temnepatyp Tl w©n T2 npeBbICUT 3Ha4deHue
napametpa ATBKTB, u 6yanetr pabotaTtb Bpems
3agaHHoe BH. EcinM no wucTeyeHuio  3TOro
BpeMeHu pasHumua Temnepatyp Tl wn T2 6yper
6onbwe, yem ATBKTB, TO CKOpPOCTb BpaLlEHMUS
Hacoca 6yae 100%. Ecnm pasHuua Temnepartyp
Tl v T2 ynagétr Hwxe ATBKTB, KoHTponnep
Ha4yHéT yMeHblaTb CKOPOCTb BpalleHUd Hacoca
0O MOMeHTa, Koraa pasHumua Tl v T2 A0CTUrHeT
3HayeHus ATBbIKTB. Ecin pasHuua Tl mn T2
HaxoauTca Mexay 3HadeHnsmm ATBKTB =+
ATBbIKTB koHTponiep 6yaetr paccuyuTbiBaTb
CKOpPOCTb BpallleHns Hacoca nponopuvoHanbHo. B
MOMEHTe AOCTUMXeHUs 3HadeHus ATBbIKTB Hacoc
paboTaeT Ha MUHUMANbLHOW CKOPOCTWU (MapameTp
HMuH), HUXe 3TOro 3Ha4yeHus Hacoc
BbIK/TIOUUTCS.

Ecnn wmexay 6onnepamn A wn B 6ygert
AOCTUrHyTa pasHuua Temnepatyp ATAB (pa3Huua
T3 i T4), Bkawouutca Hacoc P2 1 HayHEéT
nepegasatb Ternno Kk 6owmnepy B. Hacoc 6ypet
BbIK/IOYEH, KOrga pa3sHuua temnepatyp T3 n T4
ynagért Huxe pasHuubl ATAB-TH2.

Ecnu Temnepatypa T1 Ha con. Konnekrtope
ODOCTUrHeT 3HadveHna TULOJIkp, TO Hacoc
BKIIOUNTCSA (HECMOTPSA Ha AOCTUXEHWUS 3Ha4YeHus
TemnepaTtypbl T3TB), B UensdAX CHUXEHUS
TemnepaTypbl Ha CON. KOMNEKTopbl. Bbikatountcs,
Koraa TemMnepaTypa T1 CHU3UTCA no
T1<TUOJIkp-TH1, wnn TemnepaTtypa 6onnepa
Ha gaTtymke T2 focTUrHeT 3HavyeHna TTBMakc.

Cnucok napameTpoB MeHO ,HacTpoikun”

T3TB - 3anaHHasa TemnepaTypa 6onnepa A n B.

ATAB - pasHuua TemnepaTtyp Mmexay 6onnepamu
A v B (Ha patuukax T3 wu T4), nocne
OOCTUXEHUS KOTOPOM, KOHTpoONaep BKAOUUT
Hacoc P2 nepeHocsawunn Ttenso K 6onnepy B.
Boikntountca P2 korga pasHuua dTAB
(temnepatyp T3 w©n T4) CHU3UTCA Ha
3HayeHune ructepesmca frH2.
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HouH. oxn - AA Bkntodaer / HET BbIk/IlOYaeT
PEXMM HOYHOIMo OXNaXaeHnss B OTpe3ske
BpeMeHn Qo-+500,

Toxn BKJ1 - Temnepatypa 6onnepa IFBC (Ha
AaTtumke T2), nocne npesbllUEHUS KOTOPOW B
Qe (ecnn BKAKOYEHA GYHKUMS  HOYHOrO
OXJ1aXAeHUs) KOHTpoONep Ha4YHET
oxnaxaéHue cos. KossekTopa.

Toxn BbIKJ1 - Temnepartypa 6ownnepa FBC (Ha
natunke T2), A0 KOTOpPOI KOHTposiep byaer
oxnaxaaTtb 6oinep (ecnm pexumM HOYHOro
oxnaxaeHns O6bln BKAOYEH M B OTpeske

BPEMEHMU Qco=-5e0 bynet npesbllweHa
Temnepartypa Toxn BKJ1).
CurHan TUOJIkp - Bkniodenne (OA) wnum

BbikntodeHne (HET) curHan npeBbilleHns
Temnepatypbl TUOJIkp. 3Ta ¢dyHKUMA He
BNMseT Ha paboTy koHTponnepa. Ecnu
3HayeHMe napameTpa ycrasneHo Ha HET,
KOHTponsiep He 6yaer CUrHanmMsmpoBaTb
npesbiweHne Temnepatypbl TLUOJIkp.

13.6. Nmapaennuyeckasa cxema E

HanonHeHne aByx 6ovinepos NBC A n B ¢
dyHKumnen npuoputeTta boinepa A.

OT1

Puc. 13-5 Nmapasnnyeckasa cxema E

Ob6a 6ornepa HamMoNHAKTCA A0 3aZaHHOM
Temnepatypbl T3TB, uaMepeHHON Ha gatymke T2
ana 6onnepa A unm T3 agna 6ownepa B.
KoHTponnep npoBepsieT Ha KOTOpoM u3 6oiinepos
HEeAOCTUTHYTa 3apaHHas TeMmnepaTypa 7]
BK/IIOYAET KOHTYp HamMoJIHEHUS Ha AaHHbIN
6orninep.

Ecnu oba 6onnepa He AOCTUTHYAU
3a4aHHON TeMnepaTypbl, TO KOHTPO/Jep CHavana
HanonHsaeT 6onnep A (npuopuTtet 6onnepa A).
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Hacoc P1 gns 6owmnepa A wim P2 pgns
bonnepa B 6yaet BkaoyeH Ha 100% B 6olinepe
(B 3aBUCMMOCTM KOTOpbI 6onnep HEeAOCTUrHYT
3af4aHHON TeMnepaTypbl), ecnu pasHuua T1 n T2
(ana 6onnepa A) unn T1 n T3 (ana 6oinepa B)
npeBbICUT 3HayeHne napameTpa ATBKTB. Hacoc
6yner paboTtaTb 3amaHHoe Bpemsa BH. Ecnm no
NCTEYEHUIO 3TOro BpeMeHu pasHuua T1 n T2 unum
T3 6yaer Bbiwe 3HavyeHns ATBKTB, TOo Hacoc
pnanbwe 6yaetr pabotatb Ha 100%. Ecnm
3HayeHMe pasHuubl TemnepaTtyp Ynaaér Huxe
ATBKTB, KOHTpoONnep Ha4yHET  yMeHblaTb
CKOpPOCTb BpalleHWs Hacoca, A0 MOMeHTa, Koraa
DOCTUrHeT 3HaveHusa ATBKTB. Ecnn pasHuua T1
m T2 wanm T3 6yaer HaxoauTcs Mexay
3HaveHnamMu ATBKTB + ATBbIKTB KOHTposnep
6yneT NponopuMoHanbHO peryanmpoBaTb CKOPOCTb
BpalleHns Hacoca. B MoMeHTe JgoCTuMXeHus
3HauyeHus ATBbIKTB Hacoc paboTaeT Ha
MUHUMaNbHOM ckopocTn (napametp HMMH), HuXxe
3TOr0 3Ha4YeHUst HAaCOC BbIKIOYNTCS.

MepekntoyeHne Ha HanojHeHune 6ownnepa
A CHOBa nNpoucxoauT, Korga TemnepaTtypa ynaaér
HMXe 3a4aHHON Ha 3HaveHus rmctepesunca FH1.

AnroputM paboTbl Hacoca cos. KonnekTopa
P1 c 6oinepoMm A MAEHTUYHBLIA KaK U B cCiydae
Hacoca P2 npu HanonHeHuun 6orinepa B.

Ecnn oba 6oknepa AOCTUrHYT 3adaHHYHO
TemnepaTtypy T3TB, TO Hacocbl BbIK/HOYATCA.
Hacocbl BktoyaTcs, koraa temnepaTtypa 6onnepa
CHM3MTCSA no OTHOLUEHWIO K 3a4aHHOM
TemnepaTtype Ha rucrtepesuc: FH1 ana Hacoca P1
m FH2 pagna Hacoca P2. Unu Torpa, Kkoraa
TeMnepaTypa COJl. KO/eKTopa Ha aatumke T1
OOCTUTHET KPUTUYECKOro 3HadeHus (napameTp
TUOJNIkp). KoHTponnep BKJIIOUUT Hacochbl
6orinepos A u B (c npuoputetom 6orinepa A), Ha
BpeMsi, rnoka TemnepaTtypa Ha 6olnepax He
[OOCTUrHeT 3HadyeHmss TTBmakc. Torga paborta
HacocoB byaeT ocTaHOBNEHA.

Cnncok napaMeTpoB MeHl ,HacTtpoukun”

T3TB - 3agaHHasa TemnepaTtypa 6onnepa A u B.

HouH. oxn - AOA Bkntdaetr / HET Bbik/aO4aeT
PEeXWMM HOYHOro OXJaXAeHus B OTpeske
BpeMeHun Qoo-5eo,

Toxn BKJ1 - Temnepatypa 6onnepa FBC (Ha
Aatumke T2), nocse NpeBbIEHNS KOTOPOWN B
O (ecnn BkOYEeHa QYHKUMSA  HOYHOrO
G ENGETZED) KOHTponinep Ha4YHET
oxnaxaéHue cosi. KoJIJsiIeKTopa.

Toxn BbIKJZ1 - Temnepatypa 6ownnepa IFBC (Ha
natumke T2), 4O KOTOPOM KOHTponnep 6yaet
oxnaxpatb 6owunep (ecnu pexuMM HOYHOro
oxnaxaeHus 6bin BKAKOYEH UM B OTpeske
BpPEMEHMU (Qco=-500 6yanet npesblweHa
Temnepatypa Toxn BKJ1).

CurHan TUOJIkp - BknwodeHne (OA) wnum
BbikntoyeHne (HET) curHan npeBbileHns
Temnepatypbl TLUOJIkp. 3Ta QyHKUMA He
BAMsleT Ha paboTy KoHTponnepa. Ecnu




3HayeHWe nmapameTpa ycrasneHo Ha HET,
KOHTponnep He 6yaer CuUrHanmsmpoBaTtb
rnpeebileHne TeMnepatypbl TLLOJIKPp.

13.7. 'mapasnnuyeckasi cxema F

HanonHeHne 6Gonnepa [IFBC u bacceliHa C
dYHKUMEN NPNOPUTETOB.

T

Puc. 13-6 Nmapasnnyeckas cxema F

B 3aBMcMMOCTM OT HACTpoeKk napameTpa
Mpuoputer (BaccenH/TBC) cuctema 6yaet
HanoOAHATb KOHTYp A0 3ajaHHOM TeMnepaTypbl
T3TB vnn T3BAC.

Ecnn 6ynet BbibpaH npuoputeT bonnepa um
TeMnepaTypa He AOCTUIHET 3aA4aHHOW, TO Hacoc
COJ1. KOJIIeKTOpa BKAOUNTCA U 6yaeT paboTaTh Ha
100%, ecnun pasHuya Temnepatyp T1 un T2
NMpeBbICUT 3HaueHne napameTpa ATBKTB, u 6byaert
pabotatb BpeMs 3agaHHoe BH. Ecmm o
NCTEYEHMIO 3TOr0 BpEeMEeHW pasHuua TemnepaTyp
T1 n T2 6ypger 6onbwe, uyem ATBKTB, TO
CKOpPOCTb BpalleHns Hacoca 6yame 100%. Ecnu
pasHuua Temnepatyp T1l mn T2 ynagétr Huxe
ATBKTB, KOHTpoONnep Ha4yHET  yMeHblaTb
CKOpPOCTb BpalleHMsl Hacoca A0 MOMeHTa, Koraa
pazHmua T1 u T2 [JOCTUrHET  3HA4YeHus
ATBbIKTB. Ecnn pasHuua Tl u T2 HaxoauTcs
Mexay 3HadyeHusasmn ATBkTB + ATBbIKTB
KOHTponnep 6yaeT paccymTbiBaTb  CKOPOCTb
BpalleHUs Hacoca NponopumMoHanbHo. B MoMeHTe
OOCTMXeHUS 3HayveHns ATBbIKTB Hacoc paboTaeTr
Ha MWHUManbHOW ckopocTu (napametp HMuMH),
HMXe 3TOro 3Ha4YeHUs HAaCcoC BbIKOYNTCA.

Mocne Toro, Kak TemnepaTtypa B KOHType C
NPUOPUTETOM AOCTUIHET 3aAaHHOM, KOHTposnep
NepeKkYnUT KOHTYP.

KoHTyp bacceliHa 6ypet paboTaTtb
@HaNoOrM4yHO, 3a  WCK/IYEeHMeM TOro, uTO
TemnepaTypbl 6yayT paccumTbiBaTbCsd Ha OCHOBE
T1 " T3, a cucrtema ncnosnb3lyert
BCNoMoraTesnbHble napaMeTpol ATBKNBAC -+
ATBbIKBAC. Hacoc P2 TennoobMeHHnKa
bacceiiHa Bcerga BKJ/BbIKS1T C  3a4epXKom
3ajaHHoOM napameTtpoM BOI nNo OTHOWEHUK K
Hacocy P1.

Korga BTOpOM KOHTYp HarpesaeTcsa Ao
3a4aHHOM  TeMmnepaTypbl, TO  Hacoc  CoOn.
KonsekTopa BbIK/1HOYAETCH. MosTopHOE
BK/IIOYEHME  MpOUCXOAUT, Korga Ha OAHOM
KOHTYype TeMmnepaTtypa YynagéT Ha 3HadeHue
rmctepesnca (HP1), coxpaHsasas  BblibpaHHbIf
npuopuTeT

Ecnn TemnepaTypa con. Konnektopa
pocturaet 3HadveHusa TLOJIkp, TO Hacoc cofl.
KOMNEKTOP BKJ/IIOYUTCA, @ KOHTYP MNepeKInynTCs
Ha KOHTYp C NMPUOPUTETOM B LENAX yMeHbLUEHUS
TeMnepaTypbl COf. KojJekTopa. BbeiknoueHne
npoms3onaér, koraa Temnepatypa T1 vynapér
Huxe T1<TLUOJIkp-TH1.

Ecnv npuoputeT 6bIn HacTpoeH Ha IBC, T0
oxNnaxpeHue coJl. KosnsekTopa byaer anutbCa B
6orinepe [0 Tex nop, MNOKa TeMmrnepaTypa He
OOCTUTHET TTBmakc, noToMm KOHTYpP
nepekavnTbCs Ha bacceliH. B KOHType 6acceliHa
HeT orpaHu4yeHus BepxHero oXs1axaeHuns
KPUTUYECKON TeMNepaTypbl COJ. KONeKTopa.

MepekntoueHne koHTypos FBC/BACCEWH
npomssoanTca BbixogoMm H. Pabota KoHTypa
BK/IIOYNTCSA TOJIbKO MOC/NE WUCTEYEHUS BpEMEHMU
nepekntodeHuns (napametp BBEH).
¢ ) B cBsa3n c wumerowjemcss 6accesiHom B
\] cucteme, cxema He wuMeeT QQyHKUUN
== HOYHOI0 OXJ1a)XAEHMUS.

Cnucok napamMeTpoB MeH ,HacTponku”

T3TB - 3apaHHas TemnepaTtypa 6onnepa A u B.

T3BAC - 3agaHHaa TemnepaTypa bacceiHa.

Mpuopurter - Hactpoiika npuoputeTa:
HanonHeHne 6olhnepa (3HayeHme TB) wnu
baccenHa (3HadyeHne BAC).

CurHan TUOJIkp - Bkawodyenne (OA) wnum
BblkntoueHne (HET) curHan npeBbilleHns
TemnepaTtypbl TLOJIkp. 3Ta QYyHKUMS He
BNMseT Ha paboTy koHTponnepa. Ecnu
3HayeHMe nmapameTpa ycrtasneHo Ha HET,
KOHTponnep He 6yaer curHanmsmposaTb
npesbilleHne Temnepatypbl TLLOJIKp.

13.8. 'mppaBnnuyeckas cxema G

HanonHeHune 6onnepa FBC con. KONIEKTOPOM U C
MnOMOLW b KOTNA.

Puc. 13-7 rngpasinyeckas cxema G
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Hacoc con. Konnektopa BKJKOYUTCA U
6ynetr pabotatb Ha 100%, ecnn pasHuua
Temnepatyp Tl w©n T2 npeBbICUT 3HadeHue
napametpa ATBKTB, n b6yanetr pabotaTtb BpeMms
3agaHHoe BH. EcianM  no  UCTEeYeHuKo  3Toro
BpeMeHM pas3Huua Temnepatyp Tl m T2 6yper
6onbwe, yem ATBKTB, TO CKOpPOCTb BpaLLeHMS
Hacoca 6yne 100%. Ecnu pasHumua TemnepaTtyp
Tl n T2 ynapnét Huxe ATBKTB, KOHTponnep
Ha4yHéT yMeHblaTb CKOPOCTb BpalleHUsa Hacoca
[0 MOMeHTa, Korga pasHumua Tl v T2 J0oCTUrHeT
3HaveHns ATBbIKTB. Ecnu pasHuua Tl mn T2
HaxoauTcsa Mexay 3HadeHusasmu ATBKTB -+
ATBbIKTB KOHTponniep 6yaer paccuuTbiBaTb
CKOpOCTb BpallleHns Hacoca nNponopunoHanbHo. B
MOMeEHTe AOCTUXeHUA 3HadeHna ATBbIKTB Hacoc
paboTaeTr Ha MMHMMaNbLHOM cKopocTn (mapaMmeTp
HMuH), HUxe 3TOro 3HayeHus Hacoc
BbIK/THOUUTCS.

Echn  6yner [ocTurHyTa TemnepaTypa
T3TB aona agatymka:

T2 - TO HanosiHeHMe 6oknepa Ccosl. KOJIJIEKTOPOM
6yneT oCTaHOBMEHO;

T3 - TO HanonHeHue 6oinepa KoTnoM b6yaer
OCTaHOBNEHO.
MoBTOpHOE HanoJsIHeHne 6oiinepa

NpouM3onaéT, Koraa ogHa m3 Temnepatyp T2 uau
T3 vynagét Huxe ructepesmca TH1 ans
TemnepaTtypbl T2 unn FH2 ana Temnepatypbl T3.

Ecnun Temnepatypa T1 Ha con. Konnektope
[DOCTUrHeT 3HauveHusas TLOJIkp, ToO Hacoc co.
KonnekTopa BKJTIOUNTCA (HecMmOTpA Ha
OOCTMXEHMEe 3HayeHuss Temnepatypbl TTB), B
uensax oxnaxaeHus corn. KosinekTopa.
Bbiknountcsa, korga Temnepatypa T1  ynagér
Hke T1<TUOJIkp-FH1, nnn TemnepaTtypa Ha
6orinepe (patumk T2) [OOCTUNHET 3HA4eHus
TTBMakc.

Cnucok napamMeTpoB MeH ,HacTponku”

TTB - 3apaHHasa Temnepatypa 6olnepa.

ATLHO - MuHuManbHas pasHuua TemnepaTyp
Mexay T4 wn T3, KoTopas BKAKYUT
HanonHeHne 6oinepa BC KOHTYypoM KoOTna
O (BkntoueHne Hacoca P2).

HouH. oxn - AA Bkntodaer / HET Bbik/alO4YaeT
PEXMM HOYHOIMo OXJaXxaeHnss B OTpe3ske
BpeMeHn Qo-+50,

Toxn BKJ1 - Temnepatypa 6oinepa IFBC (Ha
Aatunke T2), nocne NpeBbllLEHNS KOTOPON B
0~ (ecnn BkN4YeHa GYHKUMSA  HOYHOrO
oxlaxaeHus) KOHTpoOnnep HaYHET
oxNnaxaéHue cosl. KoanekTopa.

Toxn BbIKJ1 - Temnepatypa 6onnepa FBC (Ha
patuuke T2), A0 KOTOpPOI KOHTpossiep byaer
oxnaxpatb 6ownnep (ecnu pexumM HOYHOro
oxnaxaeHusa 6bln BKAWYEH WM B OTpe3ke
BpPEMEHMU Qoo+ 500 6ynet npesbllleHa
Temnepatypa Toxn BKJ1)
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CurHan TUOJIkp - Bkawouenne (OA) wnm
BbikntodeHne (HET) curHan npeBbilleHns
TemnepaTtypbl TUOJIkp. 3Ta @dyHKUMSA He
BNMseT Ha paboty koHTponnepa. Ecnu
3HayeHMe napameTpa YycraBneHo Ha HET,
KOHTponnep He ©6yaer CuUrHanmsmpoBaTb
npesbileHne TemnepaTtypbl TLLOJIKp.

13.9. N'mapasBnnuyeckas cxema H

HanonHeHne  6olinepa rBC aByms con.
KOJINEKTOPaMM YCTaHOBNIEHHbIMW Ha ABE CTOPOHbI
340aHus.

™ T3

T2
P1 P2 1)

Puc. 13-8 rmgpasinyeckas cxema H

Hacoc con. konnektopa P1 konnektopa A
BkNtountca n 6yanetr pabortate Ha 100%, ecnwm
pasHuua Temnepatyp T1 w©n T2 npesbiCcUT
3Ha4yeHuMe napametpa ATBKTB, n 6yaet paboTaTtbh
BpeMsa 3agaHHoe BH. EcnuM no mncreyeHuto 3T1Oro
BpeMeHW pas3Huua Temnepatyp Tl m T2 6yper
6onbwe, 4yem ATBKTB, TO CKOpPOCTb BpaLlEHMUS
Hacoca 6yae 100%. Ecnn pasHuua TemnepaTtyp
Tl n T2 ynaanét Huxe ATBKTB, KoHTponnep
Ha4yHéT yMeHbllaTb CKOPOCTb BpalleHUs Hacoca
0O MOMeHTa, Koraa pasHumua Tl v T2 JoCTUrHet
3HaveHna ATBbIKTB. Ecnu pasHuua Tl mn T2
HaxoauTca Mexay 3HadeHnsmum ATBKTB +
ATBbIKTB koHTponnep 6ynetr paccyuTbiBaTb
CKOpOCTb BpalleHus Hacoca nponopuuoHasnbHo. B
MOMEHTe AO0CTUXeHUsA 3HadeHns ATBbIKTB Hacoc
paboTaeT Ha MMHUManNbHOM CKopocTu (mapaMmeTp
HMuH), HUXe 3TOro 3Ha4yeHus Hacoc
BbIK/THOUUNTCS.

Hacoc con. konnektopa P2 konnektopa B
Bkaountca u bypetr pabotatb Ha 100%, ecnu
pasHuua Temnepatyp T3 w©n T2 npesbIiCUT
3HauyeHue napameTtpa ATBKTB, n 6yaeT paboTtatb
BpeMsa 3agaHHoe BH. EcnuM no mncrteyeHuo 3TOro
BPEMEHN pas3Huua Temnepatyp T3 m T2 6yper
6onbwe, yem ATBKTB, TO CKOpPOCTb BpalleHMUs
Hacoca 6yae 100%. Ecnu pasHumua TemnepaTtyp
T3 n T2 ynagétr Huxe ATBKTB, KoHTponnep
Ha4yHEéT yMeHblaTb CKOPOCTb BpalleHus Hacoca
0O MOMeHTa, Koraa pasHumua T3 u T2 A0CTUrHeT
3HaveHns ATBbIKTB. Ecnu pasHuua T3 mn T2
HaxoauTca Mexay 3HadeHnsmum ATBKTB
ATBbLIKTB KoOHTponnep 6yaer paccuymTbiBaTb
CKOpOCTb BpalleHns Hacoca NponopunoHansHo. B
MOMEHTE AO0CTMXXEeHUS 3HadyeHns ATBbIKTB Hacoc
paboTtaeT Ha MWUHUManNbHOM ckopocTu (nNapameTp
HMuH), HUXe 3TOro 3HayeHus Hacoc
BbIK/THOUUNTCS.



Cnctema 6yger paboTaTb A0 AOCTUXEHMUS
3Ha4yeHMs 3adaHHoM TemnepaTypbl T3TB Ha
patumke T2, NOTOM Hacocy con. konnektopos P1
n P2 Bblikao4aTcs.

Echn Temnepatypa T1 wam T3 con.
KOJMINIeKTopa AOCTUINHET KPUTUYECKOro 3HayeHus
(napametp TLOJIKp), TO KOHTpPOA/Ep BKJOUYUT
Hacoc P1 wnn P2 (B 3aBUCMMOCTM OT TOrO, Ha
KOTOPOM KOJIJIeKTOpe TeMnepaTypa nogHssacb 40
KPUTUYECKOro 3HayeHus) B LeNsX CHUXEeHUSN
TeMmMnepaTypbl COJ1. KOJNIJZIEKTOpa HWXe napameTtpa
ructepesnca F’H1 gna P1 nrH2 gna P2.

Ecnn TemnepaTtypa 6oinepa Ha paTyuke

T2 DOCTUTHET 3Ha4YeHus TTBmakc, TO
KOHTposnep, HecMoTp4 Ha KPUTNYECKYIO
TemnepaTtypy  con. KOJIIeKTopa (TUONKp)

OCTAQHOBMT HacCcoOCbl COJ.  KOJIIEKTOPOB, He
NO3BONSIS  OXNaAWTb  COM.  KOJINEKTop. ITo
HeobxoaMMo Ans 3awmnTbl bonnepa oT neperpesa.

Cnucok napamMeTpoB MeHwo ,HacTponkun”

TTB - 3agaHHaga Temnepartypa 6olinepa.

HouH. oxn - AA Bkatodaetr / HET Bbik/lOYaeT
pPeXWM HOYHOro OXNaxaeHnss B OTpe3ske
BpeMeHn Qo-+50,

Toxn BKJ1 - Temnepatypa 6oinepa IFBC (Ha
AaTyvke T2), nocne npesbllEHNS KOTOPOU B
O (ecnn BKAKOYEHA @GYHKUMS  HOYHOrO
ox1axaeHus) KOHTponnep HauHET
oxJlaXaéHne cosi. KoJeKTopa.

Toxn BbIKJ1 - Temnepatypa 6onnepa FBC (Ha
AaTuunke T2), A0 KOTOpPOM KOHTpossiep byaer
oxnaxaaTtb 6oinnep (ecnnM pexuM HOYHOro
oxnaxaeHus 6bln BKAWOYEH M B OTpeske
BpPEMEHN Qco-5e0 bynet rnpesbilWeHa
Temnepatypa Toxn BKJ1).

CurHan TUOJIkp - Bkawouenne (OA) wnm
BbikntodveHne (HET) curHan npeBbilleHus
Temnepatypbl TUOJIkp. 3Ta ¢dyHKUMSA He
BAmaeT Ha paboTy KoHTposasepa. Ecam
3HayeHne napameTpa yctaBneHo Ha HET,
KOHTponsiep He O6yaeT CUrHanmM3mpoBaTb
npesbileHne TemnepaTtypbl TLLOJIKp.

13.10. N'mapaBnuueckas cxema I
Moporpes 6accelHa.

Puc. 13-9 rmapasnnyeckas cxema I

Hacoc con. Konnektopa BKIWYUTCA W
6ypetr pabotatb Ha 100%, ecnan pasHuua
Temnepatyp Tl w©n T2 nNpeBbICUT 3HA4YeHUe
napameTtpa ATBKBAC, n 6yner pabortaTb BpemMms

3agaHHoe BH. EcinvM no wucreyeHuio  3TOro
BpeMeHn pa3sHuua Temnepatyp T1l m T2 6yper
6onbwe, yem AaTBKBAC, TO CKOpPOCTb BpalleHus
Hacoca 6yae 100%. Ecnm pasHuua TemnepaTtyp
Tl v T2 ynagét Huxke ATBKBAC, KoHTponnep
Ha4yHéT yMeHblaTb CKOPOCTb BpalleHUd Hacoca
0O MOMeHTa, koraa pasHumua Tl v T2 A0CTUTHET
3HaveHns ATBbIKBAC. Ecnu pasHuua Tl u T2
HaxoauTca Mexay 3HadeHmamu ATBKBAC -+
ATBbIKBAC KOHTponnep 6yaeTr paccymTbiBaTb
CKOpPOCTb BpalleHns Hacoca nponopuvoHansHo. B
MOMEHTe JOoCTWXeHus 3HavyeHns ATBbikKBAC
Hacoc paboTaeT Ha MWHUMAAbHOM CKOPOCTHU
(napametp HMMH), HMXe 3TOr0 3Ha4YeHUS Hacoc
BbIK/THOUUTCS.

Cuctema b6yaer paboTtaTb A0 AOCTUXKEHUS
3HayeHus 3agaHHoi TemnepaTtypbl T3BAC Ha
patumke T2, NOTOM Hacocy con. konnektopa P1
BbIK/THOUUNTCS.

Ecnn Temnepatypa T1 con. Konnekrtopa
OOCTUTHET KPUTUYECKOro 3HadeHus (napameTp
TUOJIkp), TO KOHTPONNEP BKAKYMUT HACOC CO/.
KOMNeKTopa, B UeNnsdxX CHWXeHUsa TemrepaTtypbl
COJl. KONJIeKTOpa HWXe mnapaMmeTpa rucrepesmca
rH1i.

PaboTta Hacoca P2 3aBUCUT OT HaCTpoek
napametpa aTH2. Ecin 3HayeHue napaMeTpa He
6yner ycrtaHoBneHa Ha BbIK., 1o Hacoc P2
BK/IIOYUTCHA, KoOrga pasHuiua Temnepatyp T1-
T4<aTH2 Mexay coJ. KOJIJIEKTOPOM 7]
Ten1006MeHHNKOM 6yaeT MeHblle, YeM 3HadeHune
3apaHHoe napametpom aTH2.

Ecnun 3Ha4yeHue napameTpa 6ynert
yCTaHoBneHo Ha BbIK, To Hacoc P2 BKAOYUTCA MO
ncreyeHmio BpemMeHn BH nocne BKAKOYEHUS
Hacoca P1.

Hacoc P2 TennoobMeHHuka ©6GacceliHa
BCerga BbIK/AKOYAETCs No ncreyeHuio spemeHn BH
nocse BbiK/OYeHNs Hacoca P1.

Cnuncok napaMeTpoB MeH ,HacTponku”

TTB - 3agaHHada TemnepaTtypa 6acceinHa.

CurHan TUOJIkp - BknwodeHne (OA) wvnu
BbikntoyeHne (HET) curHan npeBbilleHns
TemnepaTtypbl TUOJIkp. 3Ta ©dyHKUMSA He
BNMseT Ha paboTy KkoHTponnepa. Ecnu
3HadyeHMe napameTpa YycraBneHo Ha HET,
KOHTponnep He ©6yaeT CUrHanmM3mpoBaTb
npesblweHne Temnepatypbl TLLOJIkp.
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13.11.M'mapaennyeckas cxema ]

HanonHeHne 6onnepa FBC con. KONNEKTOPOM U
pe3epBHbIM UCTOYHMKOM Tenna.

Puc. 13-10 rmagpasinyeckas cxema J

Hacoc con. konnekTopa BKIOUYUTCA U
6ynetr pabotatb Ha 100%, ecnn pasHuua
Temnepatyp Tl w”n T2 nNpeBbICUT 3HaA4YEHMUE
napametpa ATBKTB, u 6yzer pabotatb BpeMms
3agaHHoe BH. Ecnnm no wucteyeHuto 3TOro
BpeMeHu pasHuua Temnepatyp T1 m T2 6yper
6onbwe, yem ATBKTB, TO CKOpPOCTb BpalleHUS
Hacoca 6yae 100%. Ecnu pasHumua TemnepaTtyp
Tl n T2 ynaanét Huxe ATBKTB, KOHTponnep
Ha4yHéT yMeHblaTb CKOpPOCTb BpalleHUd Hacoca
[0 MOMeHTa, kKorga pasHuua Tl u T2 goCTUrHeTt
3HaveHns ATBbIKTB. Ecnu pasHuua Tl mn T2
HaxoauTca Mexay 3HadeHnsmm ATBKTB =+
ATBbLIKTB koHTpOonnep 6yaer paccymTbiBaTb
CKOpPOCTb BpalleHUs Hacoca nNponopunoHasnbHo. B
MOMEHTe AOCTUXeHUA 3HadeHna ATBbIKTB Hacoc
paboTaeT Ha MMHUMaNbHOM CKOpocTM (nMapaMmeTp
HMuH), HUXe 3TOro 3HayeHus Hacoc
BbIK/TKOUUNTCS.

Ecnn 6yner gocturHyTta temnepartypa TTB
ons patumka T2, To HanonHeHune 6olinepa byaer
OCTa@HOBJIEHO A0 MOMeHTa, Korga TemnepaTypa
patumka T2 6ygeT MmeHbuwe, yem TTB-IrH1.

Ecnu TemnepaTtypa T1 Ha COfl. KosnekTope
[OCTUrHeT 3HadeHus TLOJIkp, To Hacoc corl.
KONJIeKTopa BKAOUMTCA (HECMOTPS Ha TO, YTO He
OOCTUNHYTO 3HadeHue Temnepatypbl TTB). 370
HeobxoAMMO AN CHUXEHUSA TemnepaTypbl Cofl.
Konsektopa. BblkaoueHMe npousonaér, Koraa
Temnepatypa T1 ynaaét Huxe TLUOJIkp-rH1.
JoctnxeHne temnepaTtypbl TTBMakc Ha gaTyuke
T2 cnocobctByeT 6NOKMpPOBKE  HAMOJHEHWUS
6ornepa Tennom (Tak XkKe HeCMOTpA  Ha
OOCTMXeHMe 3HayeHus napameTtpa TUOJIkp). 310
OCHOBa 3aluTbl 6onnepa OT Neperpesa.

KoHTponnep 6yaer nogorpesaTb 6oinep
pe3epBHbIM MCTOYHMKOM Tenna (Bbixog P2) po
Temnepatypsl TTBMMH Ha patumke T3. Koraa
JaHHOe 3HadyeHue TemnepaTypbl AOCTUIHYTO,
KOHTpoNsiep BbIKNOYNT Bbixod P2. [loBTOpHOe
BK/IlOYEHME nNpoM3ONAET, Korga TeMmnepaTypa
patumka T3 6yger MeHbwe 3HadeHns TTBMUH-
rH2.

HacTtpoiika napameTpa TTBMUH
npomssoamMTca B  rnasHoM MeHwo TTBMUH
onucaHHasa B pasgene 8.1.
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Cnucok napaMeTpoB MeHw ,HacTponkn”

TTB - 3agaHHada TemnepaTypa 6onnepa.

HouH. oxn - AA Bkntdaer / HET BbikaO4YaeT
PEXWUM HOYHOro OXJaXAeHus B OTpe3ke
BpeMeHu Qoo=5e,

Toxn BKJ1 - Temnepatypa 6onnepa IFBC (Ha
AaTtymke T2), nocne npesBbllEHUS KOTOPOU B
O~ (ecnn BKJOYEHA (QYHKUMS  HOYHOrO
oxXs1axXaeHus) KOHTposinep Ha4YHET
oxnaxxaéHue cos. KosieKkTopa.

Toxn BbIKJZ1 - Temnepatypa 6ownnepa IFBC (Ha
Aatumke T2), A0 KOTOpPOM KOHTpossiep byaer
oxnaxpaTb 6onnep (ecnu pexuMM HOYHOro
oxnaxaeHus 6bln BKAKOYEH M B OTpeske
BpeMeHHU Qoo 5eo byanet rnpesBbllWeHa
Temnepatypa Toxn BKJ1).

CurHan TUOJIkp - Bkawouenne (OA) wnm
BbikntoyeHne (HET) curHan npeBbileHns
TemnepaTtypbl TLOJIkp. 3Ta QYyHKUMS He
BNMseT Ha paboTty koHTponnepa. Ecnu
3HayeHWe nmapameTpa YycrtasneHo Ha HET,
KOHTponnep He 6yaeTr CuUrHanusmposaTtb
npesbileHne Temnepatypbl TLLOJIKp.

13.12.'mpgpaBnunuyeckas cxema K
HanonHeHune 6ydepa A, Tmn 6onnep B 6ydepe, C

dyHKUMEN  NoAAEpPXKW  HU3KOTeMnepaTypHOU
cuctemsl LO.
T p* H p*
v
3 T4
P1 P2 (m

A T2

Punc. 13-11 Nmapasnnyeckas cxema K

Hacoc con. Konnektopa BKJOYUTCA U
6ynetr pabotatb Ha 100%, ecnn pasHuua
Temnepatyp T1 v T2 npeBbiCUT 3HayeHue
napametpa ATBKTB, u 6yazer pabotaTb BpeMms
3agaHHoe BH. Ecnn no wucreyeHuwo 3TOro
BpeMeHW pasHuua Temnepatyp Tl m T2 6yaet
6onbwe, yem ATBKTB, TO CKOpPOCTb BpalleHMUS
Hacoca 6yae 100%. Ecnu pasHumua TemnepaTtyp
Tl n T2 ynagétr Hwxe ATBKTB, KoHTponnep
Ha4yH&T yMeHbllaTb CKOPOCTb BpalleHUd Hacoca
0O MOMeHTa, Koraa pasHumua Tl v T2 goCTurHer
3HaveHna ATBbIKTB. Ecnu pasHuua Tl mn T2
HaxoauTca Mexay 3HadeHusmm ATBKTB
ATBbLIKTB KoOHTponnep 6yaer paccuymTbiBaTb
CKOpOCTb BpalleHns Hacoca NponopunoHansbHo. B
MOMeHTe AO0CTUXeHUsA 3HadeHnsa ATBbIKTB Hacoc
paboTtaeTr Ha MWHUManNbHOMW CKOpoOCTM (NapameTp
HMuH), HUXe 3TOro 3HayeHus Hacoc
BbIK/THOUUTCS.

Ecnn mexay 6ydepom A (pgatumk T3) wu
Bo3BpaTtoM cuctembl LO (matumk T4) He 6bypert



DOCTUIHYTa pasHuua TemnepaTypbl ATAB
(pasHnua T3 n T4) Bbixoa P2 (ynpasnswowmii
paboTton knanaHa BO3BpaTa C  CUCTEMbI)
YCTaHOBWUT KJanaH Tak, 4Tobbl BoAa nogaBanach
B cpefHlolo 4yacTtb b6ydepa. Korga TemnepaTtypa
T3 6yanet Bbiwe T4+aTAB, TpéxxoaoBON KianaH
6yneT nogaBaTh BOAY B HUXHIOK 4YacTb bydepa, a
K KOTny Boga 6yaeTr noaxoaAnTb U3 CpeaHen vacTm
6ydepa.

Ecnn Temnepatypa T1 con. konnekrtopa
pocturaet 3HadveHus TLOJIkp, ToO Hacoc cos.
KONJIEKTOP BKAKUYUTCA (HECMOTPSA Ha AOCTMXEHUS
3Ha4yeHuns TemnepaTtypbl T3TB). 310 Heobxoanmo
A1 YMEeHbLUEeHNa TemnepaTypbl COJ. KOJeKTopa.
BbikntoueHne npoun3onaéT, Koraa TemnepaTypa
T1 ynapét Hmxe T1<TLUOJIkp-TH1, nan korga
TemnepaTypa 6oinnepa Ha gatduuke T2 AOCTUrHeT
3HayeHnsa TTBMmakc.

Cnucok napameTpoB MeHO ,Hacrponkun”

T3TB - 3agaHHasa TemnepaTtypa 6orinepa A n B.

ATAB - pa3Huua TemnepaTtyp mexany 6ydepom A
M BO3BpaTOM CUCTEMbl oOTonaeHums  (Ha
aAatunkax T3 wn T4), nocne AOCTUXEHUS,
KOTOPOWA nepekso4yaeTcs TPEXXOA0BOW
KnanaH. BknioueHune P2 npounsonaér, korpa
pasHuua ATAB (Temnepatyp T3 wu T4)
CHU3UTCA Ha 3Ha4deHue ructepesnca FrH2.

HouH. oxn - AA Bknto4daetr / HET Bbik/O4aeT
PEXWUM HOYHOIrO0 OXJaxXxAeHus B oOTpe3ke
BpeMeHn Qo-+50,

Toxn BKJ1 - Temnepatypa 6oiinepa FBC (Ha
Aatunke T2), nocne NpeBblEHNS KOTOPON B
O (ecnn BKAKOYEHA @GYHKUMS  HOYHOrO
ox1axaeHus) KOHTponnep HauHEéT
oxnaxaéHue con. KosnsaekTopa.

Toxn BbIKJ1 - Temnepatypa 6oinepa FBC (Ha
AaTtunke T2), A0 KOTOpPOM KOHTpossiep byaer
oxnaxpaaTtb 6oinep (ecnu pexuM HOYHOro
oxnaxaeHus ©6bln BKAWYEH W B OTpe3ke
BpPEMEHN Qco-5e0 bynet rnpesbilleHa
Temnepatypa Toxn BKJ1).

CurHan TUOJIkp - BknwodeHne (OA) wnu
BbikntodveHne (HET) curHan npeBbilleHus
Temnepatypbl TUOJIkp. 3Ta @dyHKUMA He
BAmaeT Ha paboTy KoHTpossepa. Ecam
3HayeHMe napameTpa ycrtaBseHo Ha HET,
KOHTponsiep He 6yaeT CUrHanm3mpoBaTb
npesbileHne TemnepaTtypbl TLLOJIKp.

13.13.'mapasnunyeckan cxema L

HanonHeHne 6onnepa [BC agByms con.
KONJIEKTOPaMN  YCTaHOBJIEHHbIMMU Ha  ABYX
CTOpOHax 34aHus NpyM MNOMOLWM OAHOM HACOCHOWM
rpynnbl U pasaensolwero KoJsIeKTopbl KnanaHa.

P2

T

i (T4)&

Puc. 13-12 rnapassnyeckas cxema L

KoHTponnep BbibMpaeT con. KOMNEKTOp Ha
KOTOpOM TeMmrnepaTtypa Bblwe. Hacoc con.
KonsiekTopa BkAUYMTCS M b6yaer paboTtaTb Ha
100%, ecnn pasHuua Temnepatyp Tl wan T3 (B
3aBUCUMOCTWN KOTOPbIM COJ. KOJIJIEKTOP BblOpaH) m
T2 npeBbiCUT 3HadyeHue napameTpa ATBKTB, wu
6ynet pabortaTtb Bpemsa 3agaHHoe BH. KnanaH P2
MepeKIYnUTCS Ha BbIOPaHHbIA COJ. KOJIJIEKTOP.
Ecnn no wucteyeHuto 3TOr0 BpeMEeHM pasHuua
Temnepatyp T1 vnm T3 n T2 6yaet 6onblie, yem
ATBKTB, TO CKOpOCTb BpalleHUs Hacoca byaer
100%. Ecnu pasHuua Temnepatyp T1 wam T3 un
T2 ynagét Humxke ATBKTB, KOHTponnep Ha4yHEéT
YMeHblaTb CKOPOCTb BpalleHus Hacoca Ao
MOMeHTa, Korga pasHumua T1 wam T3 un T2
ODOCTUrHeT 3HadeHuss ATBbIKTB. Ecnun pasHuua
T1 nan T3 n T2 HaxXOAUTCA MeXAy 3Ha4YeHUs MU
ATBKTB <+ ATBbIKTB KoOHTponnep 6yaet
pacuymTbiBaTb  CKOpPOCTb  BpalleHus Hacoca
nponopumoHanbHO. B  MOMeHTe AOCTUMXEeHUs
3HaueHus ATBbIKTB Hacoc paboTtaer Ha
MUHUManbHOM ckopocTn (napametp HMMH), HuXxe
3TOr0 3Ha4YeHUs HaCoOC BbIKOYNTCS.

Echn BO Bpema paboTbl Ha OAHOM U3
KONNEKTOPOB, Ha BTOpPOM TeMmnepaTtypa
KonnekTopa noAHMMaeTcss Bbiwe nepsoro (u
HaobopoT) wn 6yaer AOCTUIHYTO 3Ha4yeHue
napamMerpa ATBKTB KoHTponsep nepekaynuT
KOHTYp KON/ieKTopa.

B MOMeHTe ocCTaHOBKWM Hacoca knanaH P2
OCTaHeTCsa B HYNEeBOW NO3UUUN (HET NUTaHus).

Cuctema 6ynet pabortatb A0 Tex nNop, noka
TemnepaTtypa 6oiinepa (aatumk T2) HE AOCTUITHET
3HavyeHna T3TB. B 3TOoT MOMeEHT, cucTeMa
OTOMJIEHUSA OCTaHaBMBaeTCA.

Ecnm Temnepatypa T1 wam T3 con.
KOMNEeKTopa AOCTUIHET KPUTUYECKOro 3HayvyeHus
(napametp TLUOJIkp), TO KOHTpoanep (HecMoTps
Ha AOCTMXEHUs 3HadyeHus TemnepaTypbl T3TB)
BKIOUMUT Hacoc P1 v nepknount knanaH P2 Ha
CONl. KOMNEeKTop C BbiCWeN TeMnepaTtypon, B
Lensax CHWXXeHus TemrnepaTypbl COJ. Kojjiekopa
HWXXe rnapameTpa rucrtepesnca FrH1.

Ecnn Temnepatypa 6oinepa Ha paTuumke
T2 OOCTUrHeT 3Ha4YeHus TTBmMakc, TO
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KOHTpoOnep HecMoTps Ha

TemMnepaTypy CO/A.  KOJJIeKTopa
OCT@HOBMT HACOCbl COJ.  KOJIIEKTOPOB, He
NO3BONSIS  OXNaaAWTb  COM.  KOANEKTOp. DTo
HeobxoaMMo ans 3awmTbl 6oinepa oT neperpesa.

KpUTUYECKYO
(TUWOJkp)

Cnucok napamMeTpoB MeHw ,HacTtponku”

T3TB - 3apaHHas TemnepaTypa 6onnepa.

HouH. oxn - AA Bkntodaetr / HET Bbik/lOYaeT
PEXMM HOYHOro OX/JaXAeHns B OTpeske
BpeMeHn Qo-+500,

Toxn BKJ1 - Temnepatypa 6oinepa IFBC (Ha
AaTtumke T2), nocne npesbllUEHNS KOTOPOW B
Qe (ecnn BKAOYEHA GYHKUMS  HOYHOrO
OXJ1aXAeHUs) KOHTpoONep Ha4YHET
oxnaxaéHue con. KossekTopa.

Toxn BbIKJ1 - Temnepartypa 6onnepa FBC (Ha
natunke T2), A0 KOTOpPOI KOHTposiep byaer
oxnaxpaTb b6onnep (ecnm pexuM HOYHOro
oxnaxaeHus 6bln BKAWOYEH M B OTpeske
BpPEMEHN Qco-5e0 bynet rnpesbilWeHa
Temnepartypa Toxn BKJ1).

CurHan TLUOJIkp - Bkawouenne (OA) wnam
BbikntoyeHne (HET) curHan npesBbilleHus
Temnepatypbl TUOJIkp. 3Ta ¢dyHKUMSA He
BNMseT Ha paboTy kKoHTponnepa. Ecnu
3HayeHne napameTpa yctaBneHo Ha HET,
KOHTponsiep He ©6yaer CUrHanmMsmpoBaTb
npesbiweHne Temnepatypbl TLUOJIkp.
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14. BbIKJTIOMEHUE

docTtyn

Bbi30B OaHHOMN onuumn BbI30OBET 3KpaH
NOATBEPXAALWMNIA  BbIK/IIOYEHUE  KOHTposisiepa.
Bbibop MoATBEPXAEHUS AA BbIK/1lOYaET
KOHTponnep.

BbIKNHOYEHUE

BbIKNIOUYATE ?

Punc. 14-1 KkpaH BbIK/IIOYEHNS

BbIKMIOUYNTE KOHTPOJIJIEp MOXHO B
rMaBHOM OKHe, HaxaB Ha 3
CeKyHAbl BpallaloWyCcs pYyuUKy.
MoaButca noaTeepxaeHune Puc. 14-
1. Mocne NnoATBEPXAEHUSA
KOHTPOJ/Iep BbIKOUYUTCS.




NHCTPYKUNA MOHTAXA

PCSol201




15. TEXHWYECKME OAHHbIE

Bxoa Temnepartypbl cosn. Koasektopa (T1)

NU3MmepuTenbHblie BXOAbI

Bxoa Ttemnepartypbl (T2)

(HM3Koe HanpsaXxeHue)

Bxoa temnepatypbl (T3)

Bxoa temnepatypbl (T4)

Apyrve BxoAabl/BbIXOAbI:
(HM3Koe HanpsxeHue)

Beixon (H) 5-6B/0,1A (DC)

PWM ana ynpasneHus
CcoJiHe4YHbIM HacocoM HIGH
EFFICIENCY (Ttonbko P1)

MapameTpbl PWM- curHanos: 5B, wactoTta 2000y, 3anonHeHune
curHana 5+100%

BbixoAabl BbICOKOIO

Bbixon P1: 230B/ makc. 0,5A (AC)

HanpsaXeHUs .

Bbixog P2: 230B/ makc. 0,5A (AC)

AnekTponutaHue:

KoHTponnepa: 230B(AC), 50Iy. . I=1,02A%*

Harpyska BbixofgoB P1,P2:

He 6onbwwe yem 0,5A(AC)/BbIX0A.

AtmocdepHbie ychoens 0° < Ta £ 40°C, BnaxHocTtb 10-90%, 6e3 KoHAEeHCaTa .
pa6oTbl

CreneHb 3aWMThbl KOpnyca IP 20

Macca ~280g

Fa6apwurbl /xl1IxB Puc 16-2

* MoTpebneHne Toka cammm KoHTposisiepom - 0,02A (1,5BT)

Ta6nvua TOYHOCTU U3MEPEHUA TeMnepaTyp:

Cpptiany(Pe) G Ep o e Pt1000, knacc B (CT6 u CT6w)

3/1eMeHTa

Jnana3oH TemMnepaTtyp -40+0°C 0+130°C 130+180°C

MorpewHocTb * +2°C +1°C +2°C

dvanas3oH T1 (T3**) -39,9+179.9°C

oTobpaXkeHns T2,T3, T4 0,0+99,9°C

* B okpyxatuwen Temnepatype 23°C

** B cxemax H, L
lporpammHoe obecrieyeHue yCTpoHcTBa

15.1. KoMmnnektauus He obecnieynBaetr TpebyeMori CcTerneHu
3aLnTel, KoTopas AO0/KHa 6bITb

- KoHTtponnep PCSol201 1 wr. obecrieyeHa nyrem npuMeHeHus

- Hatuuk TemnepaTypbl T1 (CT6w) 1 wr. [ONO/THUTENbHONM  BHELIHeH  3almToii

- Jatuyuk Temnepatypbl T2+T4 (CT6)* 1 wr. 060py.10BaHMS.

- WNHCcTpyKUumMa skcnayaTaumm 1 wr.

*nns obcnyxuBaHus rugpasnmyeckux cxem B, C, E, F
HeobXxoauMOo AOKYNUTb oaMH Aatumnk CT6.

* [Ona obcnyxuBaHua rugpasBnmyeckux cxem D, G, K
HeobxoauMOo AoKynuTb ABa Aat4yunka CT6.

* Ona obcnyxumBaHms rugpasnundecknx cxem H, L Heobxoammo
[OKYMUTb OAMH AaTyuk CTew.

* [Ona obcnyxuBaHMS KONM4YecTBa MOJIYYEHHOro Tenna
HeobxoauMo paokynutb oamH patumk CT6 (BHuMaHue, He
oTHocuTca K cxemam D, G, K, B KOTOpbIX KONIMYECTBO
MONY4YEeHHOro Tenjia He paccymTbiBaeTCs).

16. MOHTAX

Perynstop CNpPOEKTMpPOBaH ans
NCMNONb30BaHMUS B OKPYXEHUWU, B KOTOPOM MOFyT
NpUCYTCTBOBATb Kak MaKCUMyM cyxue

nposogsiwme npuMecn (2 cteneHb npumecer no
PN-EN 60730-1).

Kpome ToOro, perynarop He MoxeT O6bITb
NCNO/b30BaH B YyCNoBuUsAX obpasoBaHus
KOHAeHcaumu BOASHOIO napa 7 6bITb
NnoABEpPXXEeHHbIM BO3AENCTBUIO BOAbI.
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16.1. MoHTaXx KOHTpoOANEepa

KoHTponnep npegHasHayeH Ans yCTaHOBKW Ha
CTeHe. MpoBoaa BHELIHNX uenen 6b1nn
npeaycMoTpeHbl ANs BBOAA M3 CTeHbl (CKpbiTas
npoeogka). PaccTtosiHMe Mexay MOHTaXHbIMU
OTBEPCTMSIMM NOKa3aHa Ha ob6paTHOM CTOpoHe
kopnyca. Pa3meTka oOTBepCTMil npeacTaB/ieHa
OONOAHUTENbHO Ha Puc. 16-2

lpoBoga, Bxogswme B perynsTop
HeobxoanMo KpenuTb B MeCcTe BBOJAA B
Kopryec.

lMepen OTKpbIBaHMeM Kopriyca criegyet
OTK/II0YUTb CeTeBoe nutaHme. MOoOHTax
criegyetr BbIMOJIHATb MPpU  OTK/IHOYEHHOM
CETEBOM MUTAHUM.

Perynstop gosmkeH 6biTb yCTaHOBJ/IEH

KBangduLmpoBaHHbIM m
aBTOPU3NPOBAHHbBIM MOHTaXXHUKOM,
corniacHo ¢ Tpe6oBaHusMu cTaHgapta EN
60335-1.



Cnoco6 OTKpbIBaHUA MaHenu npeacTaBieH Ha KoHTponnep poskeH 6bITb yCTaHOBJ/IEH Tak,
PUCYHKE HUXeE. YyTO6bI:

bbin HapéxHo 3akperiiéH Ha /0CKOU
MOBEPXHOCTU BO BCEX MeCTax KperuieHus
(3 B KOpriyce camoro KoHTpoJisiepa v 4 Ha
ne4yaTtHos naare);

Bbina obecrieyeHa HeobxoauMasi CTENEHb
3alnThl, oTBeyawLuas  arMoCphepHbIM
YC/I0BUSIM;

bbina obecrneyeHa 3awunrta oT
TNMPOHUKHOBEHUS NblJIN U BOAbI,

He  6bina  npeBbilieHa  A0MycTuMas
Temneparypa OKpyKatoLjes cpeabl
KOHTposiaepa (40°C);

Puc. 16-1 Cnocob6 oTkpbIBaHUA KOPNyca KOHTpo/iepa

Bbina obecrieyeHa UMPKyIAaUnMs BO3Ayxa B
Koprnyce;

BbITb orpaHu4deH 4OCTyn K 371eMeHTaM o4
Harips>xeHmnem,

B anekTpoobopysnoBaHuu, K KOTOPOMY
MoAK/II0YEH KOHTPOJIEP, AOKHO ObiTb
YCTaHOBJ/IEHO YCTPOKCTBO, [103BOJISIOLIEE
OTK/IIOYUTb 06€ Lienu CETEBOro MUTaHus,
COr/1IacHO C MOJIOXKEHNSIMU, KacaroLMMMICS
KOHCTPYKLMM 3TOro 060pyA0BaHMS.

e bbb

Puc. 16-2 MoHTa>x KOHTpoJlJlepa Ha CTeHe
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16.2. MoakniouyeHne 3/1eKTPUUEeCKUX nenem
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8+10 | 40,25+0,75 MM2

Puc. 16-3 Bug KoOHTpoJiepa N3HyTpm

16.2.1. O6cny>kmBaHue coeAMHEHUN

KoHTponnep OCHaLLEH NPY>XWHHbIMK
KIeMMHUKaMMn NMpUCcNoco61eHHbIMU ans
npucoeanHeHuns npoBOAOB co BTYJ/IOUYHbIM
HaKOHEeYHWKOM. [lonycTMMOe ce4yeHue NpoBOAOB,
NoAK/AKYaEMbIX K KJeMMaM npeacTaB/ieHbl B
Tabnunue Huxe:

Bua uenun CeyeHune
npoBoAoB

CeTeBble Lenu 0,75+ 1Mm2*

Llenn HM3Koro Hanps>XeHus 0,25+0,75MM?

*  [Ans  obopysgoBaHuss C  [POBOJIOYHLIM  [MPOBOAOM,
MakcumasibHoe ceyeHue rnpoBoda cocTaBseT 1,5Mm?

YTob6bl 0obecneunTb MpaBUIIbHYIO COBMECTHYIO
paboTy npoBoJda C COEAMHEHMEM, AJIMHA

OYMLLEHHOrO nposoaa " BTYNIOYHOIO
HaKOHEeYHMKa A0/1XKHa coCTaBnAaTb 8=10MM.
YcTaHoBKa nposoaa B coeiIMHEHUN

BbIMOJSIHAETCS NyTEM HaXaTusi NJIOCKOM OTBEPTKOMN
Ha KHOMKY KNeMMbl, BCTaBASETCSA KOHeL NpoBoAa,
(C opgeTbiM BTYJIOUHbIM HAKOHEYHMKOM), a 3aTeM
OTMyCKaeTCcs KHOMKa K/1eMMbl.
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mRS TTL

Puc. 16-4 O6¢cny>xmBaHne coegnHEeHNH



16.2.2. MoaknoyeHue ceTeBbiX Llenen

KoHTponnep npucnocobneH ana ceTeBoro
nutaHmna ~230B, 50My. NMuTaHue noaknto4yaeTcs K
knemmam L, N. Cxema noaktoyeHMs nokasaHa Ha
Puc. 16-5 v Puc. 16-6.

lMpoBoaa CeTeBoro 3/1EKTPONMUTaHNS
~230B  po/mkHbl  6bITb  MPONOXEHbI  TaKUM
obpa3oM, uTo6bI He 06pa3oBbiBaNCA KOHTAKT C
npoBogaMn p[aTYMKOB TeMnepaTtypbl U ApPYyrumu
3/1eMeHTaMM HU3KOro HanpsxeHus. Takxke, Bce
nposoja He  [JOJIKHbI cornpuKacaTbcs C
NOBEPXHOCTSAMMU, TemnepaTypa KOTOPbIX
npeBbillaeT HOMWMHaNbHYO paboyylo TemnepaTtypy
npoBoAOB.

B KOHTponnepe He Mcnosnb3yeTcs
3alWMTHOE  3a3eMsieHMe, TMoTOMy  4YTOo  caM
KOHTpo/siep He TpebyeT 3a3emnennsa. Knemmbl PE
HacocoB, KJjlamaHoB W Ap. AOJKHbl  ObiTb
coeiIMHeHbl C TMYHKTOM 3a3eMmneHud cetn PE
COrNacHO WMHCTPYKUMU YCTAHOBKW OTOMUTENBLHOrO
obopynoBaHus " HOpM no MOHTaxy
anekTpoobopyaoBaHuS. PekomeHayeTcs
coeAMHeHne  3a3eMsleHus PE ¢ nomouwbto
BHELWHEro pasbéMa TaK, KakK rnokasaHo Ha cxeme
C TO4YKOW 3aszemneHus PE ceTu.

MutaHune
MutaHne

Puc. 16-5 NMogknrouyeHne cereBoro NUTaHns

Puc. 16-6 NMoagksroueHne Hacocos

MoakntodeHne Hacoca P2 HYXHO NpouM3BOAUTb
aHanorMyHo kak Hacoc P1l. 3pecb perynsatop
He ynpasasieT o6oporamm Hacoca P2.

cxema L

\ \L [ \ '& v T
LA
—B
Puc. 16-7 Moaknro4deHune ss1eKTpokaanaHa
B ciniyyae nogkntodeHue KaTyLlKkun perse
\ KaK [10Ka3aHO Ha pUCYHKe, KaTyluka
SJIEKTPOK/1ariaHa AOJIXKHa 6bITb Ha

HanpsixeHune ~230B.

16.2.3. NMoaknwouyeHune CUrHana PWM

COJIHEYHOMN Hacoca

YctponictBo npucnocobneHo pana pabotbl C
Hacocamn k renmocuctemam HIGH EFFICIENCY,
ynpasnsgemblx curHaniom PWM B COOTBETCTBUM CO
ctaHpaptoM EN-60469. [lloaknto4yeHne curHana
PWM cnepyeT BbINOMHATL B COOTBETCTBUKU C Puc.
16-6.

16.2.4. NoaknwouyeHune
TeMnepartypbl

JaTunkn ocHalleHbl MpoBOAAMM:

e CT6w npoBoA AJIMHON 1M, CUTIMKOHOBLIN;
e C(CT6 nposoA AJIMHON 2M.

Ecnn ectb HeobxoaAMMOCTb MNpOAAUTb MNpoBOAA
0AaTUYMKOB, TO HYXHO WCNOJIb30BaTb MNpoBOA C
ceyeHmnem 0,5..1mMm2 gnnHon He 6Gonbwe 30M, a
MecTa COoeAMHEHMS MNpPOBOAOB 3aM30/MPOBaTh,
npegoTBpaTMB AOCTyMNm BAarM W 3aWuTuTb OT
KOPOTKOro 3aMblkaHus. HeobxoAMMO MNOMHUTB,
yTo B C/llydae TnpoAJ/IEHMs MpPOBOAOB JAaTyMKa
yBenmumaeTcs obliee COnpoTUBIIEHNE LEMU, YTO
MOXET MpuBECTM K O60sblUeil MOorpewHocTM B
M3MEPEHUN TEMMEpPATYpbI.

MOXHO BbIpEeryiMpoBaTb MNOrpewHoOCTb C
MOMOLLbIO dyHKUMN KoMMeHcaunm OJIVHbI
NpoBOAOB OMMWCaHHON B MeH KoHgurypauyms
Bx/Bbix. Cnocob6 KoMneHcauum onumcaH B
pasgene 19.2.1.

HAatunk CT6w oOcHaléH crneymnasabHbIM

BbICOKOTEMIEPATYPHbLIM CUJINKOHOBbIM

rMpoBOAOM, HE 3aMEHSIETCS AaTYUKOM TUMa

CT6 wu3-3a  BO3MOXHOIro  [ri/iaBJ1eHNs

U305UNN  11py BO3HUKHOBEHWUMN BbICOKO

TeMrnepaTypbl Ha COJ1. KOJIJIEKTOPE.

AaT4YUKOB
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Tabnuua COnNpoOTUB/IEHUS
3aBMCUMMOCTM OT TeMNepaTypbl:

AaT4YNKOB B

TeMmnepartypa | conpoTusieHue
-250C 901,9 Q
-20 °C 921,6 Q
-10 °oC 960,9 Q

0 °oC 1000,0 Q
10 °oC 1039,0 Q
20 oC 1077,9 Q
25 0oC 1097,3 Q
30 oC 1116,7 Q
40 °oC 1155,4 Q
50 oC 1194,0 Q
60 oC 1232,4 Q
70 oC 1270,7 Q
80 oC 1309,0 Q
90 °oC 1347,1 Q
100 °C 1385,0 Q
110 °C 1422,9 Q
120 °C 1460,7 Q
130 oC 1498,3 Q
140 oC 1535,8 Q
150 °oC 1573,2 Q
160 °oC 1610,5 Q
170 °C 1647,7 Q

I
umnk 19 [+
UMK
UMK

a

nart
nartt
aat

T1 T3

;

Puc. 16-8 MoagknroyeHme AaTiyMKoB Temnepartyp*

1|=

l

*B 3aBUCMMOCTU OT rUAPaB/INYECKON CXEMbl, AaTYNK
MOXXET UCMOHATL Apyryto GdyHKUMI0, yem
rnpeacTaB/iEHO Ha PUCYHKE.

16.2.5. MoHTax AaTYMKOB TeMnepaTypbl

M3MepuTenbHbIN 3/1EeMEHT aaTtyunka
TemMnepaTypbl YyMeEWAeTcs B JaTyHHOW rub3e
anameTtpoM 6MM u gnumHon 50MM. OHWM [ONXKHbI
6bITb yCTaHOB/IEHbl KaK MOXHO 6nmxe K MecTy
U3MepeHns  TemnepaTypbl. MecTto  MOHTaxa
JaTtyunka TemnepaTtypbl OOJTXXHO 6bITb
HEeYYBCTBUTENbHbIM K BAUSHUIO APYrUX ropsayvunx
3/IEMEHTOB U HU3KUM TeMnepaTypam.

[JaTtumk TemnepaTypbl COA. KOAAEKTOopa
HY>XHO YCTAaHOBUTb B MeCTe MOHTaxa KakK MOXHO
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rny6xxe BO BTYJIKE, OT 3TOr0 3aBUCUT TOYHOCTb
N3MepeHus TeMnepaTypbl.

Ecnn  ecTb Heo6XxoAMMOCTb YCTaHOBWUTb
OaTYMK Ha MOBEpPXHOCTM Tpybbl (Hanpumep
n3MepeHue TemnepaTtypbl LO), TO runb3y
JaTuMKa HYXHO MPUKpEenuTb XOMYTOM, @ MEecTo
CTblKa OTMU30/IMPOBaTb JO6bIM  N30MALMOHHBIM

MaTepuanom Tak, 4yTO6bI obecneuunTtb
HeobxoanMylo Tenaonepegady K AaTymKy.
Uzonatop

£ '

Tpyba /
XomyTt

Puc. 16-9 MoHTas) garymnka Ha Tpy6e

16.2.6. NoaknwouyeHune Bbixoga H

Boixog H npucnocobneH pns noakno4veHus
pene c Hanps)XeHnem nmTaHusa obmoTkm 5..6B (c
conpoTruBsieHneM O06MOTKM He MeHbuwe 60Q)
M MOWMHOCTbIO He 0,5BT.

KnnatunbHuk

B cnyyae nogknto4yeHus TaHa HeobxoamMo
NPUMEHUTb pesie, MOAK/IYEHHOE KaK MnoKa3aHo
Ha pucyHke Puc. 16-10. lpoBoa coeanHALWMI
KOHTpONNep C pene He Ao/xeH uMeTb 6onbliero
conpotueneHusa yem 1Q (cmotpm Tabnuua ANWHLI
M CONpOTMBIIEHUSA npoBoAoB B  pasgenie
NOCBSILWLEHHOM KOMMEHCcauMu AAnHbl NpOBOAOB
19.2.1).

TaH 6onnepa HYXHO NOAKIKUUTL K
KOHTaKkTaM pefie C MaKCuMMasjbHbIM AOMNYCTUMbIM
TOKOM KOHTAKTOB He MeHblle, YeM HOMWHAaNbHbIN
TOK caMoro T3Ha. PekomeHayembli TuUN pene
Finder 44.62.7.006.0000 Cc HOMMWHasbHbIM
TOKOM Harpyskum kKoHTakToB 2x10A. [llogxoauTt
anga ynpasneHuns paboTo T3HOB (pe3ncCTUBHOWN
Harpysku) c MowHocTblo ao 2,5kBA. Pene c
NnoACTaBKOM AOCTYMHO KakK  AOMNOAHUTENbHbIN
akceccyap. B cnyuyae wucnonb3oBaHWSa Apyroro
TMna pene, HeobxogMMo  MpoBepuTb  €ro
napaMmeTpbl, @ TakK Xe COOTBETCTBME C HOpMamMu
6esonacHocTw.

TOK Harpysku He [os/ixeH 6biTb 60/bLue,

yeM HOMUHAaJ/IbHbIM TOK KOHTaKTOB peJie.

B npotuBHOM cCriy4ae MOXET MpOnU30MATU

nosBpexageHne pesae, a B KpanHeM

cnydae, MoXeT npmsectu K
MOBPEXAEHUID ~ CUCTEMbI  COJIHEYHOIO
KOJIIEKTOPA.
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Puc. 16-10 MoaknroyeHue pene Kk sbixogy H
Mepeknioyalowmii TPEXXOA0BON KlanaH

Bxoa npucnocobneH ans paboTbl C
nepeksoYarLwmm TPEXX0A0BbIM KflanaHoM
yrnpaBnsieMbIM:

1. OpgHononsipHO c BO3BpaTHOM

Npy>XUHOWU: B cnyyae wvcnonb3oBaHUs
AAHHOro KsanaHa, Hy>HO MOoAK/UYUTb ero
K Bbixogy H uyepe3s pene TakKk, Kak
rnokasaHo Ha Puc. 16-10.

2. [ABynonspHoO, C HanpasJieHUEM MnpaBo
- neBo (YnpasBneHume 3-nNpoBOoAHOE):
HenTpanbHbIi npoBoz noaKNto4YeH
HenocpeaCTBEHHO K KianaHy, a npoBoAa,
ynpaBnsiiolWmMe Hanpas/ieHMeM BpalleHus

MOAKOYEHbI K KOHTaKTaM pene.
CocTtossHMe Bbixoga H B COOTBETCTBMM C
Hanpas/ieHneM BpaLleHus KnanaHa
npeacraBaeHo Ha rmapaBnmyeckmx

cxeMax. 3aMeHa NpoOBOAOB HamnpasB/ieHus
BpaweHus Mexay coboii npuBeaét K
HenpaBubHOM paboTe yCTPOMCTBA.

Cetb ~230B
L I’,’l
N—

Puc. 16-11 MoaknroyeHne TpEXX0[0BOro KianaHa K
Bbixogy H
Ecnn knanaH wuMmeer KNeMMy 3a3eM/ieHunsa, TO
HY>XHO ero NOoAKNTHOYNUTDb K 3a3eMJieHnto
3/1eKTPOCETH.

He pekomeHAayeTcs ncroib30BaTh KaanaH
He  COOTBETCTBYIOLUMI  MPUBEAEHHOMY
My,  3TO  MOXET  MpuBecT K
HenpeaBUAEHHBIM MOC/IEACTBUSIM.
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17. rMAPABJINYECKWH CXEMbI

17.1. 'mapaBnnyeckas cxema A
HanonHeHune 6onnepa FBC con. Konnektopom.
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Puc. 17-1 rngpassinyeckas cxema A

CoBeTbl N0 yCTaHOBKE:
1. Ona Toro, 4tobbl KOHTPOSIEP pacCCUYMUTbIBAN KOJIMYECTBO TMMOJIYYEHHOW TEMIO3HEPIUU, HYXHO
YCTaHOBUTb AOMONHUTENbHbIA AaTuuk Tvna CT6 Ha Bbixoge 6oinepa MBC n NoAKAOYNTL K BbIXOAY
T4. JaTtuuk gomkeH bbiTb YCTAaHOBJIEH KaK MOXHO 6/1MXe Bbixoda HUXHEro 3ameeBunka b6ornnepa.
2. Jatunk T3 nokasbiBaeT TeMmnepaTypy B BepxHeln 4actm 6ornepa W ero noakaoyeHne He
obs3aTenbHo.
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17.2. N'mapaennyeckas cxema B

HanonHeHne 6onnepa FBC con. KONNEKTOPOM C AONOAHUTENbHOW (QyHKUMeENn nogorpesa 6oinepa
TOHOM €C/IM COJl. KOJIJIEKTOP He HarpeBaeT 6onnep. Takxe ynpaBneHne paboTol LMPKYISLMOHHOIo Hacoca
rBC.

B aTolh cxeme pgonxeH 6bITb nogktoyeH gatumk T3 m ycTaHoB/ieH B 6oinepe Hag TaHOM. OTKOYEHME
Aatumka T3 OT KOHTpo/nepa uan ero noBpexzaeHue 3abnokupyet dyHkumio nogorpesa 6ornepa. bonee
noapobHbIN cnocob nogkntoueHus Bbixoga H K TaHy yepes pene npeacraBneHo B pasgene 16.2.6.
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Puc. 17-2 rmgpasinyeckas cxema B

CoBeTbl N0 YCTaHOBKE:
1. [na Toro, 4tob6bl KOHTPONJIEP pacCYUTbIBAN KOJIMYECTBO MOSYYEHHOW TEMSIOSHEPIUN, HYXHO
YCTaHOBUTb AOMONHUTENbHbIA AaTumk Tvna CT6 Ha Bbixoge 6oirnepa MBC n noakNounTb K BbIXOAy
T4. [JaTuuk gomkeH 6biTb YCTAaHOB/IEH KakK MOXHO 6/imxe BbixoAa HUXHEro 3meesnka b6onnepa.
2. [Jatunk T3 npegHasHadeH Ana peryasumm [OMNOSHUTENbHOr0 WCTOYHMKa Tenna (Bbixoga H).
OTkntoyeHne pgaTtymka BbIkAOYMT Bbixog H, anroputM HanonHeHus 6onnepa 6yaetr paboTaTb
HOpPMasibHO.
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17.3. N'mapaenn4yeckasa cxema C
HanonHeHne 6onnepa IBC con. KONNEKTOPOM C AOMNOAHUTENbHOW QyHKumen cbpoca Tenna B
KaHanmMsauuo ecnuv npeBbllleHa MakcMMasnbHasa Temnepartypa 6oinepa (napametp TTBMmakc).
B 3710l cxeme gaTtumk T3 noakoyaeTcs B 3aBUCUMOCTUM OT HYXZA, UCMONb30BaTb He 0653aTesnbHO.
DNeKTPOMarHUTHbIN KfanaH HY>XHO NOAK/IOUYNTb K Bbixoay P2.
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Puc. 17-3 Nmapasnnyeckas cxema C

CoBeTbl N0 YyCTAaHOBKE:

1. Ona Toro, 4tob6bl KOHTPONJIEP pacCYUTbIBAN KOJIMYECTBO MOSYYEHHOW TEMJIOSHEPIUN, HYXHO
YCTaHOBUTb AOMONHUTENbHbIA AaTtunk TMna CT6 Ha Bbixoge 6orinepa MBC n NOAKAKOYNTL K BbIXOAY
T4. [laTunk fo/KeH 6bITb YCTAHOBJIEH KakK MOXHO 6/MXKe BbiXoAa HMXHEro 3meeBunka bonnepa.

2. Jatunk T3 noka3biBaeT TeMmnepaTypy B BepxHel 4actm 6oinepa M ero noakayeHne He
obs3aTenbHo.

3. UMpKynsauMOHHLIA Hacoc noakntodaTbh K Bbixoay H uyepe3s pene ¢ TOKOM Harpysku KOHTAKTOB He
MeHbLle, YEM HOMMUHAJbHbIA TOK LUMPKYISLMOHHOINO Hacoca. PekoMeHAyeTcs Mcnonb3oBaTb pene C
ABOMHbIMWN KOHTakTamu, 6onee nogpobHo B pasgene 16.2.6.

4. O6bMOTKa 3NeKTpPOMarHMTHOro KnanaHa noAkJlovYeHHas K Bbixoay P2, B cxeMe Kak Ha puUCYHKe
Bblle, AO/MKHA 6bITb HAa HOMMHaNbHOE HanpsxeHue ~230B B NPOTMBHOM Cny4yae KnanaH AOJSIKEH
yNpaBnsATbCA Yepes3 AOMONHUTENbHOE perne.

PekoMeHAaLUWM N0 NPUMEHEHMIO NapaMeTpPoB:

1. KnanaH cbpoca Tenna paboTaeT A0 TOro MOMeHTa rnMoka TemnepaTtypa T2 ynaaér Hmxe TTBmakc-
FH2. He pekomeHayeTCcs N3MeHATb 3HavyeHne FH2 Ha CAMWKOM HMU3KO0e, MOTOMY YTO 3TO NpUBEAET K
cbpocom Tenna.
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17.4. Nmapasnnyeckasa cxema D
HanonHeHne 6oinepa FBC cos. KOEKTOPOM M Nepegaydn Tensa K 6orinepy B.
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Puc. 17-4 rnmgpasnindyeckasi cxema D

CoBeTbl N0 yCTaHOBKE:

1. O6cnyxunBaHme aaHHOW cxeMbl TpebyeT NoAKAYEHUS ABYX AOMONHUTENbHbIX AaTynkoB CT6.

2. UnpKynsiuMoHHbIA Hacoc noakmntoyaTbh K Bbixogy H uyepe3s pene Cc TOKOM Harpysku KOHTAKTOB He
MeHbLUe, YEM HOMMHAJIbHbIA TOK UMPKYNSLUMOHHOIO Hacoca. PekoMeHayeTcs Mcnonb3oBaTb pesie C
OBOMHbIMN KOHTakTamu, 6onee nogpobHo B pasgene 16.2.6.

PekoMeHAaUWM N0 NPUMEHEHMIO MAaPaMETPOB:

1. He pekomeHayeTcs M3MeHSATb 3HadeHne FH2 Ha 6onbwee mnum paBHoe napameTpy ATAB, notomy
YTO 3TO NPMBEAET K HE BbIK/IIOYEHUIO HAMOJIHEHUS MOC/e AOCTMXEHNA napamMeTpa ATAB.

2. B cBs3m c paboTarowmm pexmMoM HOYHOrO OxjaxaeHus Ha 6olinepe A 1 BKAKOYEHME LMPKYNAaLMK
ans 6onee nydwero oxnaxaeHus 6onnepa, peKkoMeHAYeTCsS yCTaHOBKA LUMPKYASALMOHHOIO KOHTYypa
Ha 6olinepe A.
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17.5.

Mmapasnnuyeckas cxema E

HanonHeHne gByx 6onnepos FBC (A n B) c NnpuopuTeTOM HanonHeHns 6onnepa A.
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Puc. 17-5 rmgpasnmnyeckas cxema E

CoBeTbl N0 yCTaHOBKE:

1.

2.

38

Hacoc P2 ocylwiecTBnsieTcs C NOMOLWbIO Perynstopa LMK/a BK/ BblK/ HE MMEET AOMOJSHUTENbHOro
CurHana ynpasneHuns obopoTamm Hacoca.

Onsa Toro, 4ytobbl KOHTPOM/IEP pacCUYMTbIBaN KOMMYECTBO MOSYYEHHOW TEMA03HEeprnu, Heobxoammo
yCTaHOBUTb AaTumk Tuna CT6 3a KoHTypaMmu HacocoB P1 v P2 n noaknountb KO Bxoay T4. JaTumk
OO/MKEH BbITb YCTAHOBMIEH Kak MOXHO 65imxe coeanHeHns Hacocos P1 n P2.

LIMpKynsSILMOHHBLIA Hacoc noaknatoyath K Bbixoay H uyepe3 pene Cc TOKOM Harpy3ku KOHTAKTOB He
MeHbLUe, YEM HOMMUHAJbHbIA TOK UMPKYASLMOHHOINO Hacoca. PekoMeHayeTcs mcnonb3oBaTb pesie C
OBOMHbIMKN KOHTakTamun, 6onee noapobHo B pasgene 16.2.6.

LIMpKYNSALUMOHHBIA HacoC Ha CXxeMe HaxoauTtcs Ha 6olinepe B, ogHako paboTa Hacoca He cBsi3aHa C
anropuTtMoM paboTbl 4AaHHOM CXeMbl M ero MOXXHO YCTaHOBUTb Ha 6olinepe.

B cBaA3n c paboTalowinMM pexnMMoOM HOYHOIO OXNa)KaeHus Ha 6onnepe A M BKIOUYEHME LUPKYNSALUN
ans 6onee nydwero oxnaxaeHus 6onnepa, peKoMeHAYeTCsS yCTaHOBKA LMPKYISLMOHHOIO KOHTYypa
Ha 6onnepe A.



17.6. Nmapaennyeckas cxema F
Harpes 6orinepa FBC n 6acceinHa ¢ pyHKUMEN NpUopUTETa.
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Puc. 17-6rnagpasnnyeckas cxema F

CoBeTbl N0 YCTaHOBKE:

1.

Ona Toro, 4Tobbl KOHTPOMNEP PaCCUYMTbIBAN KOMMYECTBO MOSIYYEHHON TENJ03HEPrMU, HYXHO YCTaHOBUTb
OONONHUTENbHBIN AaTunmk Tuna CT6 3a KOHTYpoM TpéxxoaoBoro knanaHa H v noakniounTb K Bbixoay T4.
JaTumk gomkeH 6biTb YCTAHOB/IEH KaK MOXHO 6numke TpEXXOA0BOIro KianaHa.

KnanaH posmkeH 6bITb noAksioyeH Tak, 4Tobbl MpwW BKAOYEHHOM pene coeguMHeHHOM € BbixogoM H (H=ON)
KnanaH okasasica B MOJIOXEeHUW HanosHeHus b6accenHa. O6paTHOe NMOAKAYEHME KanaHa MOXeT MPpUBEeCTU K
NOBPEXAEHNIO BCEN CUCTEMBbI.

PekoMeHAaLNM MO MPUMEHEHUIO NAPAMETPOB:

1.

2.

Ecnn wncnonb3yetca TpEXXOAOBOW KAanaH C BpeMeHeM nepektoyveHns 6onee 120cek. HyxHO BbibpaTb
MaKcuMMasibHoe 3HayeHue napameTpa BBEH.
Ecnn mncnonb3yetca TpEXXOAOBOM KnanaH C BpPeMeHeM nepeknioyeHus baumxe Hyneeoro 3HadeHus. HyxHo
BbI6paTb MMHUMaNbHOe 3HayYeHne napamMeTpa BBEH.
Bo BpeMs nepeknouveHuss KOHTypoB (Bpems BBEH) Hacoc con. konnektopa He paboTaeT, a KOHTYp He
nonyyaet Tenna. Heobxogmmo o6paTuTb BHMMaHWe Ha ObICTPbI pasorpeB COJ. KOANeKTopa M no Mmepe
HeobxoamMocTn cokpatnTtb Bpemsi BBEH.
Bo BpeMs paboTbl pexuMa aHTu3aMmep3aHus Hacoc TennoobMeHHuKa 6yaet paboTtaTb AosblUe, YEM HAcOC COSl.
Konnektopa (B ABa pa3sa gonblie, yeMm Bpemsa BOM). Heob6xoanmo BbibpaTh Takoe 3Ha4YeHMe napameTpa, 4YTobbl
rnocsie oCTaHOBKM Hacoca P2, B TensioobMeHHMKE He 0CTaBasoCh IMIMKONS C TeMrnepaTypon Hmxe 0°C, Tak Kak
3TO MOXEeT MPUBECTU K MOBpexAeHuto TennoobmeHHuka. Ecnu ecTb onaceHue, 4to Takas CUTyaumss MOXeT
MPOM30MTU, TO HEO6XOANMO BbIK/TIOUMNTL PYHKLMIO aHTU3aMep3aHus.
QyHKUMS aHTu3amep3aHus Ha 6acceriHoM KOHType (NpuopUTETHOM) MOXHO MCI0/1b30Batb, TOJbLKO NpoAyMas
BCe roCneacTBus rpu HernpaswuibHOM MC0/b30BaHun. HernpasuiibHble HacTpoHKu uan HebaarornpusTHele
YC/10BUSI MOryT MPUBECTU K MOBPEXAEHNIO Tern/1006MeHHUKa. HeobxoaumMo yuyecTb Bce (pakTopbl, Takme Kak
HaxoxaeHue rnnkossi B Temrnepartype Huxe 0°C B Tena006MeHHUKe.
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17.7. 'mapasnn4yeckana cxema G
HanonHeHne 6oinepa FBC cos. KOJJIEKTOPOM M KOT/IOM.
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Puc. 17-7 rngpasnnyeckas cxema G

CoBeTbl N0 yCTaHOBKE:
1. LUMpKYNAaUMOHHBIA Hacoc noakato4daTb K Bbixogy H uepe3 pene c TOKOM Harpy3km KOHTaKTOB He
MeHbLUE, YEM HOMMUHAJbHbIA TOK LUMPKYASLMOHHOINO Hacoca. PekoMeHAYyeTCs UCNonb30BaTb pene C
ABOVHbIMWN KOHTakTamu, 6onee nogpobHo B pasgene 16.2.6.

40



17.8.

Mmapasnanuyeckasa cxema H

HanonHeHne 6oinepa FBC aByMs COJ/l. KOJISIEKTOPAMM.
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Puc. 17-8 rmgpasnnyeckas cxema H

CoBeTbl N0 yCTaHOBKE:

1.

2.

3.

Hacoc P2 ocylwecTsBnsieTcs C NOMOLWbIO pPerynstopa LMK/ia BK/ BblK/ HE MMEET AOMOJSHUTENbHOro
CUrHana ynpasneHus obopoTamum Hacoca.

Y1obbl cuctema oborpeBa paboTasa HOpManbHO, Ha BbIXOAAX COJMl. KOMJIEKTOPOB Heobxoammo
yCTaHOBUTb ob6paTHble knanaHbl. B NpoTMBHOM cny4yae KOHTYp cos. Konnektopa A 6yaeTt BAMSATb Ha
nokasaHus gaTtuuka con. Konnektopa B, uTo npuBenéT K HenpaBuIbHOW paboTe BCeN CUCTEMBI.

Ons Toro, uTobbl KOHTPOMAEp pacCyYMTbiBaN KOJIMYECTBO MOAYYEHHOM TEena03HEPrnn, HYXHO
YCTaHOBUTb AOMONHUTENbHbIA AaTunk Tvna CT6 Ha Bbixoge 6onnepa MBC u NOAKNOUUTE K BbIXOAY
T4. JaTunk AonxkeH 6bITb YCTaHOBNEH Kak MOXHO 65mXe BbIX04a HMXHEro 3MeeBsmka bownnepa.
LIMpKYynSILMOHHBIA Hacoc nogknatodath K Bbixoay H uvepe3s pene C TOKOM HarpyskuM KOHTAKTOB He
MeHbLUEe, YEM HOMMUHANbHbIA TOK LMPKYISLMOHHOINO Hacoca. PekomMeHayeTCcs Mcnonb3oBaTbh pesne C
ABOMHbBIMW KOHTakKTaMun, 6onee noapobHo B pasaene 16.2.6.

PekomMeHAaLmMy Mo NpUMEHEHWNIO NapaMeTpoB:

1.

Mcnonb3oBaHue AOMNONHUTENbHOrO AaTtyvka T4 NO3BONSET KOHTpoanepy 3pdeKTUBHO ynpasBnsaTb
paboTon Hacoca P2, koTopbin 6ygeT BKAKOYATbCS, KOr4da TemMnepaTypa Bo3BpaTa TennoobMeHHMKa
OOCTUIHET 3HaveHus napameTtpa ATH2.
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17.9. Nmapaennyeckas cxema I
HanonHeHwne 6acceiHa Ccon. KOJIJIEKTOPOM.
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Puc. 17-9 rngpasnnyeckas cxema I

CoBeTbl N0 YCTAaHOBKE:

1.

Ona Toro, 4To6bl KOHTPOM/NEP PaACCUYMTbIBAN KOSMYECTBO MOSIYYEHHON TENA03HEPIrnU, HYXHO YCTaHOBWUTb
AononHuTenbHbln aatunk Tuna CT6 Ha Bo3BpaTe C TennoobMeHHMKa 6accenHa U NOAKIIOYUTL K Bbixoay T4.

PekoMeHAaLmMW MO NPpUMEHEHUNIO NapaMeTpPOB:

1.

42

Wcnonb3oBaHne A0OMNONHWUTENbHOro aatymMka T4 no3BONSET KOHTponsiepy 3dpdekTMBHO ynpasnsaTb paboTtomn
Hacoca P2, koTopblin 6yaeT BKAOYaTbCs, KOrga TemnepaTypa Bo3BpaTa Tenso0bMeHHUKa AOCTUIHET 3Ha4YeHus
napameTtpa ATH2.
Ha 6onbwunx otpeskax Tpybonposoaa (Mexay KOJEKTOPOM U Tenno0bMeHHUKOM) HacTporka 3HavyeHns aTH2
MeHbLUEeN, YeM 3TO CBSA3aHO C TEM/OMOTEPSIMU Ha OTPe3Ke KOJSIEKTOP-Tens1006MeHHNK, NpuBeAET K OCTaHOBKE
Hacoca P2, pgaxe npu BbICOKMX TeMmnepaTypax COJl. KojnekTtopa. HacTpoWky AaHHOro napameTtpa AOJSIKHbI
noabupaTtbCca NoA KOHKPETHY CUCTEMY COJl. KOSsleKTopa.
Bo BpeMs paboTbl pexuMa aHTU3aMep3aHus Hacoc TennoobMeHHuKa 6yaet paboTtaTb AosblUe, YEM HAcOC COSl.
Konnektopa (B ABa pa3sa gonblie, yeMm Bpemsa BOIM). Heob6xoanmo BbibpaTh Takoe 3Ha4YeHMe napameTpa, YTobbl
rnocsie oCTaHOBKKM Hacoca P2, B TensioobMeHHMKE He OCTaBanocChb IMMKONS C TeMrnepaTypon Hmxe 0°C, Tak Kak
3TO MOXEeT MpUBECTM K MOoBpexaeHuto TennoobMmeHHuka. Ecnm ectb onaceHue, 4TO Takas CuTyauus MOXeT
NpOM30NTUN, TO HEO6XOAMMO BbIK/IIOUYNTL PYHKLMIO aHTU3aMepP3aHuS.
QyHKUNS aHTHU3aMep3aHuss Ha 6accesiHoM KOHType (rMpuopuUTETHOM) MOXHO MCrOJIb30BaTb TOJIBKO poAyMasB
BCe MOCAEACTBUSA PpU HENnpaBubHOM MC0/b30BaHuN. HenpaBuibHble HacTpOuKu uan HebaarornpusTHele
yC/10BUSI MOTyT MPUBECTH K MOBPEXAEHUIO TEM1006MEHHUKA. Heobxoaumo y4ecTb BCe (akTopbl, Takme Kak
HaxoxaeHue rivkossi B Temrnepartype Huxe 0°C B Ten1006MeHHUKE.



17.10.M'mapaennyeckas cxema J
PaboTa con. KonnekTopa ¢ AONONHUTENbHbLIM pe3epBHbIM UCTOYHMKOM Tenna.
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Puc. 17-10 rngpasnnyeckas cxema J

CoBeTbl N0 yCTaHOBKE:
1. Ona Toro, 4Tobbl KOHTPOMJEp pacCyUMTbiBan KOANMYECTBO MOJSIyYEHHOW TensiodaHeprumn, Hy>XHO
YCTaHOBUTb AOMONHUTENbHbIA aaTynk Tuna CT6 Ha Bbixoae 6oinepa FBC 1 nogkiounTb K BbIXoAy
T4. [atunk fosxeH 6biTb YCTAaHOBNEH KaK MOXHO 6aumxe BbIXxoga HMXHero aMmeesuka 6onnepa.
2. LMpKynsauMoHHbIM Hacoc noaknt4daTb K Bbixogy H 4depes pene C TOKOM HarpyskuM KOHTAKTOB He
MeHblle, YEM HOMMUHAJIbHbIA TOK UMPKYASLMOHHOIO Hacoca. PekoMeHAyeTcsa Mcnonb3oBaTb pene C
ABOMHbIMWN KOHTakTamu, 6onee nogpobHo B pasgene 16.2.6.
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17.11.Mmapaennyeckan cxema K

HanonHeHne 6oinepa A con. konnektopoMm. bydep Tmna ,6onnep B 6onnepe”. KoHTponnep
noaaep>XXmBaeT cncrtemy otonsieHms LO.
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Puc. 17-11 rngpasnanyeckas cxema K

*Hacochbl, 0603Ha4YeHHble Ha cxeme P, He ynpaBnsioTCA KOHTPOJISIEPOM.
CoBeTbl N0 yCTaHOBKE:
1. [daHHaa ruapaBnnyeckass cxemMa TpebyeT noaK/IuYeHUss JABa  AOMNONHUTENbHbIX  AaTyMka
TemnepaTtypsbl CT6.
2. UnpKynsaumoHHbIA Hacoc nogkntodaTbh K Bbixogy H uyepe3s pene C TOKOM Harpysku KOHTAKTOB He
MeHbLle, YEM HOMMUHAJIbHbIA TOK LUMPKYASUMOHHOINO Hacoca. PekoMeHAyeTCs MCNOoMb30BaTb pene C
ABOMHbIMKN KOHTakTamun, 6onee nogpobHo B pasgene 16.2.6.

PekoMeHAaLUMM N0 NPUMEHEHNIO MapaMETPOB:
1. He pekomMmeHayeTca ycTaHaBnuBaTb 3HadveHue FH2 6onbwe wnu pasBHoe napameTpy ATAB, 3710
NnpuBeAéET K AasibHENLEeMY HarMoJIHEHUIO HE CMOTPSA Ha AOCTMXEHMe 3HavyeHus napaMetpa ATAB.
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17.12.'mapaennyeckas cxema L

HanonHeHne 6onnepa FBC AByMS COM. KOMJIEKTOPAMWN YCTAHOBJIEHHLIMW Ha ABYX CTOpOHaX 34aHus npu
NOMOLLWN OAHOM HACOCHOW FPpynmbl N pa3gensitowero KoaekTopbl kKnanaHa.
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Puc. 17-12 rngpassimnyeckas cxema L

CoBeTbl N0 YCTaHOBKeE:
1. B cxeMe ncnonb3yeTcs TPEXXOAO0BOM KnanaH C BO3BPaTHOW MPYXWUHOM ynpaBiseMblil O4HONOASPHO.
OpyrMMun KnanaHamum MOXHO ynpaBaaTb C MOMOLLbLIO pefne, Kak 3TO NoKa3aHo Ha puUcyHke Puc. 16-
11
2. KnanaH pomkeH 6biTb yCTaHOBMIEH TakK, 4ToObl BKJOYeHMe Bbixoga P2 nepeknoyano MnoToK B
Hanpas/ieHnn Con. KonnekTopa A.

T T3
A B

3. KnanaH MOXHO NOAKIOUYNTL MEXAY KONIEKTOPaMM KakK 3TO NOKa3aHO Ha PUCYHKE .
HanpasreHne noToka Tak Kak B MyHKTe 2.

4. Ona TOro, 4tobbl KOHTpPOS/SIEp pacCYUTbIBAN KOJIMYECTBO MOSIyYEHHOW TensioSHEepPrun, HY>XHO
YCTaHOBUTb AOMONHUTENbHbLIN AaTuuk Tnuna CT6 Ha Bbixoge 6onnepa MBC 1 NMogknounMTb K BbIXO4AY
T4. [atunk gosxeH 6biTb YCTaHOB/IEH KaK MOXHO 6aunKe BbixoAa HMXHeEro 3meesnka bomnepa.

5. UMpKynSaUMOHHBIM Hacoc noaknw4daTb K Bbixody H uepe3 pene ¢ TOKOM Harpy3km KOHTaKTOB He
MeHblle, YEM HOMMUHAJIbHbIA TOK UMPKYASLMOHHOIO Hacoca. PekoMeHAyeTcsa Mcnonb3oBaTb pene C
ABOMHbIMWN KOHTakTamu, 6onee nogpobHo B pasgene 16.2.6.

PekoMeHAaUMW NO NPUMEHEHMNIO NApaMEeTPOB:

1. Bo BpeMsa nepexogHblX MepuMoaoB, Korga CosiHUe ocBellaeT oba KonnekTopa, ecin AOXOAUT A0
cnuwkom 60nblIOro nNeperpesa CoOJ. KOJJIEKTOpa, KOTOpbIA He paboTaeT, He06XO0AMMO yMEHbLUUTb
Bpemsi BOIN.
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YTobbl 3aKkpbiTb KOpMyc, chAeayeT 3auenuTb
KPbIWKY Kopryca yrnybneHnsaMu B KpblKe 3a
BbICTYMNbl B 0OCHOBaHuK ([okasaHo Ha Puc.18-1).

JocTyn K CEepBUCHbIM HacTpoMKaMm
KOHTpoOJI/iIepa 3alumileH rnaposiem. YT106bI
npomssectn mMoandukaumn, cnegyer BBECTU
CEepBWCHbIN Naposib.

NAPO/Ib

Mooo

OTMEHUTb

Puc. 19-1 DkpaH BxoAa B CEpBUCHbIE HACTPOHKH

Ons Bxoma cneayeTr YCTaHOBUTb Kypcop Ha
COOTBETCTBYHOLWEN uUMdpe, Bpawas pydky, nocne
yero HaxaTb KHonky. Korga uudpa HadHeT
Muratb, CcrenyeT, Bpallas pydKky, W3MEHsTb
3HauyeHue. lMoaTBepxAeHune undpbl NPOUCXOAUT
nocrne MOBTOPHOro Ha)aTtus. llocne OKOHYaHUSA

Puc. 18-1 3akpbiTne Kopnyca war nepBbii

3aTtem cnepyet MpyKkaTb  KpbIWKY B MECTE, BBOZla KypCOp aBTOMATM4yecKu nepexoauT Ha
MoKasaHHOM KpacHoW cTpenkon (Puc. 18.2), Ao creaylowyo no3vumio. NoaTBepxaeHue naposns
MOMEHTa AACHOIO LLe/THKa 3alle/iKn. NPOVCXOAUT MOCPEACTBOM Bblbopa <«OK>» unnu

OTKas oT Bxoaa 4yepe3 «OTMEHA». Ecnu 6yaet
yKasaH owmnbouYHbIli naposb, YCTPOMCTBO BblaacT
coobuweHune Puc 19-2.

HenpasunbHblii naponb

. Puc. 19-2 Undpopmaymns o BBegeHNN HeNpasuibHOIro
Puc. 18-2 3akpbiTne kopnyca war BTOpok napons

CneayeT NoBTOpUTL BXOA.

lMapameTpbl A0/IXKHbI M3MEHSITLCS TOJIbKO
rnpeaBapuTesIbHO 0b6y4YeHHbIM
rnepcoHasiom umn nmerLumM
COOTBETCTBYIOLNE TEXHUYECKNE 3HAHMUS.
YcraHoBka HernpasuiibHbIX NapaMeTpoB
MOJXKET r1oBsiedyb 3a cobosi HernpasusibHyO
paboTy CUCTEMbI UIN €€ MOBPEXAEHME.
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19.1. Onuum/MapamMmeTpbl CUCTEMDI

B 3aBMCMMOCTU OT rMapaBAMYECKON CXeMbl U
BEPCUU, B MEHIO ,MapaMeTpbl CUCTEMbI” AOCTYMHbI
cnegyouive napameTpsbl:

PCSol201

>
o)
@]
O
m
-
0]
T
—
-
~
—

MapameTp
ATBKTB X[X]X|X]|X
ATBbLIKTB X[X][X
ATBKBAC
ATBbIKBAC
TLHOJIMuH
TUOJIkp
TLLOJIMmakc
TTBmakc
HMun

BH

rHi

rH2

BBEH

sOMN
TLOMMH X
ATH2 X

x
x
x
x
x
x
x

X[ X[IX|IX]|X

XIXIXIX|IX|X]|X

XIX|X|IX|X|X]|X]|X
XIX|X|IX|X|X]|X]|X
XIX|X|IX|X|X]|X]|X
XIX|X|IX|X|X]|X]|X
XIX|X|IX|X|X]|X]|X
XIX XX |X|X|X[X]|X[X]|X[X]|X]|X
XIX|X|X|X|X]|X]|X
XIX|X|IX|X|X]|X]|X
XIX|X|IX|X|X]|X]|X
XIX|X|IX|X|X]|X]|X

X | X | XX

OnucaHue napaMeTpoB

ATBKTB - pa3sHuua Temnepatyp mexay Tl (T3 B
cxeme H) n T2 (T3 B cxeme E), koTopas
BKJIIOUUT Hacoc con. konnektopa P1 wan P2
C MaKCMManbHOW  CKOpPOCTblD  BpalleHus
100%.

ATBLIKTB - pa3Huua Temnepatyp mexay Tl (T3
B cxeme H) u T2 (T3 B cxeme E), npwu
KOTOPOW HAcoC Cof. KoajekTopa 6yaer
paboTtaTtb C MUHUManbHOMW CKOPOCTbIO HMMH.
Huxxe 3TOro 3Ha4yeHMs HACOC BbIK/IHOYUTCS.
MoBTOpHOE BKAOYEHME Hacoca MNPOU3ONAET,
Koraa 6yaert OOCTUTHYTO 3Ha4yeHue
napameTtpa ATBbIKTB.

ATBKBAC - B cxemax c 6accenHoM, pasHuua
Temnepatyp mexay Tl n T3 (B cxeme F) nnn
Tl n T2 (B cxeMe I), KOTOpPbIA BKAKOUUT
Hacoc P1 ¢ MakcuManbHOM ckopocTbio 100%.

ATBbIKBAC - pasHuua TemnepaTtyp mexay T1 un
T3 (B cxeme F) wan T1 n T2 (B cxeme I),
npM KOTOPOM HacocC cos. Konnektopa 6yaper
paboTaTb C MMHUMaNbHOW CKOPOCTbIO HMMH.
Humxe 3TOro 3HayeHus HacoC BbIKAKYUTCS.
MoBTOpHOE BKAOYEHWE HAcoca MPOU3OMNAET,
Korga 6ynet OOCTUTHYTO 3Ha4yeHue
napameTpa ATBbIKBAC.

TUOJIMUH - MuMHMManNbHas TemnepaTtypa coi.

KoNsiekTopa, KoTopas AOMXKHa ObITb
OOCTUrHyTa Agns  Toro, u4Tobbl  HaANOAHWUT
6orinep. Ecnn Temnepatypa Ha  cof.
KOJIJIEKTOPE He AOCTUIHET 3Ha4YeHUs AaHHOro
napaMeTpa, HECMOTPS Ha WCMNOJHEHHbIE
yCrioBMS HanosiHeHus 6ohnepa (AOCTUXEHME
napameTpa ATBKTB nnu ATBKBAC)
KOHTpoJIiep BKJTIOUUT Hacoc cor.
Konsiektopa. BblkioyeHne Hacoca  cosl.
KOMIJIEKTOpPa MPOM30OMAET HUXKE 3HaA4YeHus
napametpoB ATBbIKTB unnn aTBbIKBAC (B
3aBUCUMMOCTM OT BblOpaHHOM CXEMblI).

TUOJIkp - KpuTudyeckass TemnepaTtypa Ccofl.

KonsekTopa. TemnepaTtypa, KoTOopas
HE3aBMCUMO  OT  AOCTUXEHUS  3adaHHOM
TemnepaTtypsbl 6oiinepa (T3TB) nnu 6acceiriHa
(T3BAC), BK/IKYUT HACOC C MaKCUMaJsibHOM
ckopocTbto 100% B uensax oxnaxaeHusa con.
KonnekTopa. BblkntoueHune NMpon3onaeET,
Korga TemnepaTypa COJl. KosiekTopa ynaaér
Hmxe TUONkp-FHx (roe X o3Ha4aeT HoOMep
Hacoca kon. komnnektopa 1 wnu 2). Ecnam
napamerp CurHan TLOJIkp 6bin HacTpoeH
Ha [MOA, Torga 6yner BbICBEUYEH CUrHan
TpEBOrM O  MpPEBbIWEHUN  KPUTUYECKOM
TemMnepaTypbl Ha co’. KONeKTope.
Bo3HWkHOBEHME 3TOro0 CurHana TpeBOru
BKJIlOYAET HaAcOC COJl. KOJIJIEKTOpa, TONbKO
Torga, korga B cxeme c 6onnepom FBC He
BO3HWKHET CuUrHan TpeBOrM O MpeBblEeHNN
MakcuManbHon 6omnnepa TTBMakc.

TLOJIMaKC - AOCTUXEHME 3TOM TeMmrnepaTypbl Ha

COMl. KOMNeKTope OCTaHOBUT HAcoC Con.
konnektopa. KoHTponnep BbICBETUT cCuUrHan
TpeBOru. BkntoveHune Hacoca con.
KoNsieKTopa NpousonaéT, Kkorga temMnepartypa
Ha COMl. KoMNekTope ynagéTr HuMxXe 3HayvyeHus
pa3sHuubl TLOJIMakc-THx.

KoHTposnniep AuMHaMUy4yecku OrpaHu4ynBaeT
MUHUMasIbHOE 3HayeHune napametpa
TLOJIMaKc un MakcuMmasibHbIM 3HAYEHUEM
napametpa TLHOJIkp, 4TO6bI HAaCTPOEHHbIE
3HayeHus pgaBasiv  MHTEpBasl  3Ha4yeHus
Temnepatyp TLOJIkp ot TLOJIMakc He

o \MeHbwe yem 30°C. 3710 3awmwaetr ot

u

| BbICOKOIO [10BbILLIEHNS TeMrepaTtypbl COJl.
KO/IZIEKTOpa BO BPpEMS BK/IHOYEHUS Hacoca
COJI.  KOJUIEKTOpa  rnocjie  AOCTUXEHUSA
Temnepatypbl TLOJIkp. YT106bI BBeECTH
6onee Bbicokoe 3HavyeHne TLOJIkp, yem Ha
3TO r03BOJISIET KOHTPO/I/IEP, HEO6X0AMMO
yBennynts 3HadyeHune TLHOJIMakc Tak,
4YTO06bI COXpaHsisicsi nHTepsas 30°C.
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TTBMakc - MakcuManbHasa TemMnepaTtypa 6onnepa
FBC, KoTopas BbIKJOYMUT HAcoc  Cofl.
Konnektopa wun 3abnokmpyet BO3MOXHOCTb
HanonHeHna 6ornepa. byaer BbicBeyeH
curHan Tpesoru o] nMpeBbIWEHUN
MaKcuManbHOW TemnepaTtypbl 6onnepa IBC.
DTOT CcurHan TpeBOrM MMeEEeT  BbICLWIMN
MPUOPUTET, yem CUrHan  TpeBoru o]
pneBbieHnn TLHOJIKp ©“ HecMOTpa Ha
CUTrHan TPeBOrM O MpPEBbILEHNN KPUTUYECKOM
TemMnepaTtypbl Ha con. KonsekTope,
KOHTpoinep 3abnokupyert BO3MOXHOCTb
BK/IIOYEHMA Hacoca CoJl. KoJslekTopa Ans
AaHHoro 6ornepa. CwurHan TpeBorum b6yaer
BbIK/THOYEH, a BKJIOUEHNE Hacoca
oTbNoKUpYyeTCs, Koraa TemnepaTtypa 6onnepa
ynaaét Hmxe TTBmakc-THx.

HMUH - MUHMManNbHass MNPOU3BOAUTENBHOCTb
Hacoca CoJsl. KOJINeKTopa AOCTUraeTcs, Koraa
TemMnepaTtypa Mexay COJfl. KOJUIEKTOPOM W
6onnepom ynapgét Ao 3HadveHus ATBbIKTB
mnn AaTBblIkBAC (B 3aBmcmmoctn  OT
Bbl6paHHOW CXEMbl).

BH - MuHumanbHOe BpeMs paboTbl Hacoca corl.
Konnektopa. Korga pasHuua TemnepaTyp
Mexay Con. Konnektopom u  6oiinepom
pocturHet 3HadeHnsa ATBkTB nnn aTBkBAC
Hacoc con. KonsaekTopa 6yaer BKAKOYEH Ha
BpeMS MMHMManbHON paboTbl Hacoca BH.

M’H1 - rucrtepesunc sbixona P1.

FH2 - rucrtepesunc soixoga P2.

Cnnwkom 6osibwume 3HavyeHuss HP1,

(‘\ HP2 wmoryt npuBectm kK 60/716PWM

'\‘] | KosiebaHnssM Temnepatypbl B CUCTEME,

=" [103TOMY pPEKOMEHAYETCA OCTaBUTb UX
Ha ypoBHe 1°C.

BBEH - MuHMManbHOe BpeMs paboTbl KnanaHa,
rnepekayaowero KOHTypbl (MCNonb3yeTcsa B
cxeme F).

BOIN - BpeMsA 3adepXKun BKA/BbIKA paboTbl
Hacoca 3a Tensoo6MeHHUKOM B cxeMax I, F, a
Tak Xe MMHMManbHoe BpeMs paboTbl Ha oAuH
COJN. KOMNeKTop B cxeMme L (nepektoyeHmne Ha
BTOPOW COJ. KOMEKTOP MOXET MpPOU30NTU
TOJSIbKO MO UCTEYEHUIO 3TOr0 BPEMEHMU).

TLHOMMH - MUHMMasbHas TemnepaTypa KOHTypa
LO (u3mepeHHas gatumkom T4) B cxeme G,
KOTOpas Mo3BONUT Ha HanosHeHune 6ounnepa
FBC KOoT/NOM. Huxe 3TOW TemnepaTypbl (Aaxe
ecnum 6yayt BbIMOJIHEHDbI yCcnoBus
HanonHeHmna 6olhnepa, T.e. TeMmnepaTypa
T3TB MeHblle 3agaHHOM WM OOCTUrHyTa
ATLHO) KOHTponnep 3abnokupyet
HanonHeHne 6onnepa. 2To NpegoTBpalLaeT
paboty KoHTypa LLO Huxe TemnepaTypbl
TOYKWN POCHI.

ATH2 - pa3Huua TeMmnepaTyp Mexay
konnektopoMm T1 un TennoobMeHHukom T4,
nocne JAOCTUXEHWUs, KOTOPOM KOHTponnep
BK/IIOYUT Hacoc TensioobMeHHuKa B cxeme I.
Bo3moxHo paboTta ¢ 3aaepxkoin BOIl, Torpa
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3HayeHune napameTpa ATH2 HY>XHO
yctaHoBuTb Ha BbIK. Mpn Taknx HacTpomkax
KOHTponnep 6yaeT OCyLeCcTBAATb asropuTM
pabotbl P2 c BpeMeHeM 3aaepxku BOIM no
OoTHoweHuto Kk paboTte Hacoca P1. CwurHan
Tpesoru aatumka T4 He aKTUBUpYyeTCS.

19.2. Onuun\KoHdurypauua Bx/Bbix

B 3aBMcMMOCTM OT AAWHbI MpPOAJSIEBAKOLEro
npoeoja, AaTumk 6yaeTt nokasbiBaTb TeMNepaTypy
6e3 y4yéTa conpoTuBaeHUS nposBoga. YTobebl
CKOMMEHCMpPOBaTb BAMSIHNE MPOBOAOB, HYXHO
NpoBeCTM Npoueaypy KOMMeHcaumMm 4aTHNKOB.

19.2.1. KoMneHcaumsa AJIMHbI NPOBOAOB

OCHOBbIBAeTCA Ha W3MEPEHUU  OJINHDI
npoBoAoB NOAKOYEHHbIX K OATUNKY
(n3meputenbHoro Bxoga) u Bbibope ¢ Tabnuubl
AOMOJTHUTENIbHON KOMMEHCcauum TeMmrnepaTypHOro
CONpOTUB/AEHNS NpPOBOAOB W BBeAEHWE 3TOro
3HaA4YeHMS B MEHIO KOHTpoOssiepa.

KoHTponnep aBTOMATUYECKM nepeaBuHeT
XapaKTepuCTUKy AaTuMka W CKOMMEHCUPYEeT
B/IUSSHUE  [OMOJSTHUTENBbHOIO COMpOTUBNEHUS
npoBOAOB.

Mocne Bxoma B  MEHK, KOHTposnep
oTobpaxkaeT TeKyllee 3HA4YeHMe KOMMeHcaunu
TemnepaTypbl. Ecnn koHTponnep oTobpaxaer
3HayeHne 0,0 3TO O3Ha4aeT, 4YTO HEe BBEAEHO
3Ha4vyeHuns KOMMeHcaumn ans AAHHOro
N3MepuUTeNbHOro BXoA4a. YT06bI cbpocuTb
3HaYeHMs KOMMEeHCcauuun Anst M3MEpPUTENbHOrO
BX04a HY>XHO BBecTu 3Ha4veHue 0,0.

Mpoueaypy MOXHO BbIMOSHUTbL C MOMOLLbIO
OMMeTpa, W3Mepsas COMNpOTUB/EHME npoBoAa W
noabupas c npeacrtaB/eHHON Tabnuubl, 3Ha4YeHME
ans NoAy4YeHHOro COMpoTMBNEHUS,
TemMnepaTypHYIO KOMMNEHCcauuto.

Ecnn nonyyeHHbIn pe3ynbTaT nokasbliBaeT
Ha 3HadyeHume KoMmneHcaumm 2°C, 3TO MOXKeT
O3Ha4aTb, 4YTO NpoBoOAa WMEKT COMNpoTUBIIEHUE
6onblie AoNYyCTUMOro MAM WX ASIMHA CJIMLLKOM
Benuka.

Tabnvua  AAMHBI M COMPOTMBIEHMUSA
NpoOBOAOB.
CEHUEHNE | 0,5Mm2 | 0,75MM2 1MM2
ANVHA
5m 0,35Q 0,23Q 0,18Q
0,1°C 0,1°C 0,1°C
10m 0,69Q 0,46Q 0,35Q
0,2°C 0,2°C 0,1°C
15m 1,04Q 0,69Q 0,52Q
0,3°C 0,2°C 0,2°C
20M 1,38Q 0,92Q 0,69Q
0,4°C 0,3°C 0,2°C
25m 1,73Q 1,15Q 0,87Q
0,5°C 0,3°C 0,3°C
30mM 2,07Q [1,38Q [1,04Q
0,6°C 0,4°C 0,3°C




19.3. OnumMun\PyHKLUM

B 3aBMCMMOCTM OT CXEMbl UM BEpCUMM B MeEHH
,PYHKUMN" AOCTYMNHbI CieAyoLINe NapaMeTpsbi:

CxeMa
napaMeTp A|IB|C|ID|E|F|G|H|I|J]|K]|L
AHTU3amMmeps. XXX X[X]X[X][X]X[X]|X]X
Ie""°”°c"7e" X x| x | x [x x| x x| x| x|x]|x
Motok P1 XXX X[X]IX[X[X]|X[X]|X]X
MoTtok P2 X
Kon.BakyyMH. | XX ([X[X|X|X[X[X]|X]|X[X]X
Mo3. petexkumnm | X [ X [ X | X | X|X[X]X|X]|X[X]X
BpemMs pabotbl | X | X |X|X|[X[X]X|X[X[X]|X]X

AHTU3aMep3aHue - HacTporika BKJ1 Bkaouunt
dyHKUMIO  aHTM3aMmep3aHus. Hacoc con.
KONINeKTopa BKJIKUUTCA ecnuM Temnepartypa
TenJoHOCUTENS ynagér  no 3Ha4eHuns
3aMep3aHus TensoHocuTens. ansa
npasunabHoM  paboTbl  AaHHOM  YHKUWUU
HeobxoammMo Bbi6paTb COOTBETCTBYHOLWMN TUN
TensioHocuTens. Hacoc con. KosekTopa
6yner  BbIK/IKOYEH, KOorga TemnepaTypa
TenaoHocuTens rnogHUMeTCS Ha 2°C.
BoikntoueHne  dyHKUMM  aHTM3aMep3aHus
MOXeT MPUBECTU K MOBPEXAEHUID CUCTEMDI
OTOMNEHUSs B 3MMHWIA nNepuos, MNO3TOMY
peKOMEeHAYETCS BKIOUUTbL AaHHYK DYHKUMIO.
B c<xeme E dyHKUMA aHTM3aMep3aHus
paboTaeT B KOHType 6onnepa A, B cxeme F
dyHKUMA paboTtaeTt B KOHTYype C
npuoputetoM. Ecnn B cucteme c 6oiinepom
FBC TtemnepaTtypa 6ownnepa ynagét Ha 2°C,
KOHTpON/ep aKTUBWUPYET CUrHana TpeBoru o
HEBO3MOXHOWN AanbHenwen paborte dyHKLMK
aHTU3amMep3aHus.

TennoHocuTenb - TUMN  UCMNONL3YEMOro B
cucrteme TensoHocuTens. HacTpoika
NpaBuUABHOINO 3HayeHuss HeobxoauMma Ang
npaBubHOM paboTbl dyHKUUN
aHTu3aMep3aHuMs W pacdyéTa KonmM4yecTBa
Nosy4YeHHOro Tenna.

Homep HasBaHue TemnepaTypa
dakTopa 3aMep3aHuns
1 Ergolid EKO -15°C -15°C
2 Ergolid EKO -20°C -20°C
3 Ergolid EKO -25°C -25°C
4 Ergolid EKO -35°C -35°C
5 Ergolid A -15°C -15°C
6 Ergolid A -20°C -20°C
7 Ergolid A -25°C -25°C
8 Ergolid A -35°C -35°C
9 Tyfocor LS -20°C
10 ECO MPG-SOL 20 -20°C
11 ECO MPG-SOL 28 -28°C
12 ECO MPG-SOL 32 -32°C
13 Henock 35P35 -35°C

Motok P1 - @yHKuMa KannubpoBkM MoTOKa
HeobxoaMMa 4Ana  nNpaBuabHOM  paboThbl
pacyéta Konm4yecTtBa MOJIyYeHHOro Tenna.
YT06bl MOXHO 6bINO OTKaNMbpoBaTb HAcoc, B
KOHTYpe TennoHocuTenss  AonxeH  6bITb
yCTaAHOB/IEH pOTaMETpP WM CYETUYMK BOAbI.
BknioueHne  pepaktupoBaHus  (3HayeHue
MWUraeT) BbI3OBET BK/KOYEHME Hacoca Con.
konnektopa P1 c MakCcMManbHOW CKOPOCTbIO
BpalleHuns (curHan PWM). Tenepb
HeobxoaMMO onpeaenuTb 3HadeHWe MNoToKa
(nMTpoB/B  MMHYTY) HEMNOCPEACTBEHHO C
poTameTpa WM CYETYMKA BOAbl M BBECTU B
MEeHI  KOHTponanepa. OT npaBubHOCTU
BBEAEHHbLIX MapaMeTpoB MNOTOKa 3aBUCUT
NpaBUIbHOCTb pacuyéTa KonuyecTsa
nosly4deHHoro Ttenna.

Motok P2 - ¢yHkumsa kanmbpoBkm Hacoca P2
ana  cxembl H. Yt06bl MOXHO  6bIN10O
oTkanubposaTb Hacoc, B KOHTYype
TEensoHoCMTEeNs [A0/HKeH ObiTb yCTaHOBMEH
poTaMeTp WM CYETUMK BOAbl. BknoueHne
peaakTMpoBaHus (3HAaYEHME MUIaEeT) BbI3OBET
BK/IIOUEHME Hacoca con. konnektopa P2 c
MaKCMMasnbHOMW CKOpPOCTblO BpauweHus. OT
NpaBUIbHOCTH BBeAEHHbIX napamMeTpoB
NOTOKa 3aBUCUT MNPaBWIbHOCTb  pacyéTta
Konm4yecTsa NONYYEHHOro Tenna.
Kannbposka notoka P2 A0CTyrnHa TONbKO B
cxeme H.

[ns  npaBusibHOro pacyéra KoJ/In4ecTBa
4%\ nonyuenroro Ternsaa B cxeme H
\L Heobxo4nmMo rnpomn3BECTH KasnbpoBKy A7

AByX Hacocos.

Kon. BakyyMHbIN — BK/lOYAeT WUAW BbIK/OYaAET
dYHKUNIO BaKyYyMHOro konnekrtopa. MpuHumn
OENCTBUSA onucaH B pasgene 19.3.1.

Mo3.aeTekumMmn - napaMeTp onpeaensowmin Ha
CKOJIbKO [AO/KHa YBENIU4YMTbCA TemnepaTypa
con. konnekTopa (Npu BKAKOYEHHON PYHKLUN
BAKYYMHOrO KOJIJIEKTOpa) B TEYEHUU OAHOM
MUHYTbI, 4TOb6bl BK/K4YUTb HAcCoC Cosl.

KonnekTopa.

Bpemsa pabotbl - BpeMs paboTbl Hacoca con.
KonneKTopa nocne o6HapyXeHuns
TeMnepaTypbl 3aA4aHHOW napaMeTpoM Mo3.
AeTeKkunn.

19.3.1. PYyHKLUMA BAaKYYMHOr0O KOJUJIeKTopa

MNapameTpsl, npeaHasHayeHHble, ans
obcnyxnsaHna dyHKLMN BaKyyMHOro KosnekTopa
onucaHbl B NpeablayLleM pasgene.

dyHKUMA BaKyyMHOro Konnektopa (ecnm
BKJItOUEHa) npoeepseT  TeMmnepaTtypy  COn.
KOJIJIEKTOPa W BKJIIOYAET HAacoC COJl. KOJIIeKTopa
€C/N N0 UCTeYeHU0 OAHOW MWHYTbl TemnepaTtypa
COMl. KOMJIeKTopa YBEAUYUTCA Ha 3a[4aHHbIA
YPOBEHb, onpenenéHHbIn napamMeTpom
Mo3.peTekUMMn, TO HACOC BKIIOUYUTCS Ha BpeMs
onpenenéHHoe napameTpom Bpemsa paboTbl.
Mocne Takoro KOPOTKOrO WMMyJibCa, €C/In He
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6ynetr HopManbHbIX YC/IOBMI BKJ/IIOYEHUS Hacoca
CON. Konnektopa KoHTponnep 6yaer panble
KOHTpONMpOBaTb TeMnepaTypy COM. KoasekTopa.

DyHKUNSA BaKYyMHOro KonekTopa
3abnokupoBaHa, ecnu TemnepaTtypa con.
Konnektopa Huxe 0°C M akTMBUPOBAHbI CUIrHabI
Tpesorn, 6nokupytowme paboTy Hacoca con.
KossiekTopa.

19.4. PYYHOM PEXXUM

PyuHom pPEeXuM rnossonseT
Bpy4HYyto Bbixogamu: P1, P2, H.

Hacoc P1 ynpasnsietca TakmMm obpasoMm, 4To
Ha KJ/IeMMbl TWTaHUA YKa3aHO Hanps>XeHue
nMTaHnda, a Ha BbiBoAbl PWM curHan nonHoro
ynpasJieHus.

YnpaBneHue  BbIXOAAaMW  OCYLLECTBSETCH
HenocpeaCTBEHHO MOC/AEe BXOAAa B MEHK ,pydHOMN
pexunmM”. I3 3TOro MEHIO peryniaTop He BEPHETCS K
OCHOBHOMY 3KpaHy aBTOMaTU4ecKH.

Mocne BbIXOA@ M3  pexuMMma  py4vHOro
ynpas/fieHnsl, KOHTponnep ynpasnseTr paboTon
BbIXOA0B COrflaCHO anroputmy paboTol.

B pexume py4yHOro yrnpassieHusi /106oe
aBTomaTmnyeckoe yripaBseHne
ocraHoBsieHo. OcCTaB/isid KOHTPoOJI/iep B
AaHHOM  pexume  A4/IUTEe/IbHOE  BpPEMS
MOJXKXET MPUBECTN K MOBPEXAEHNIO LIE/T0N
CUCTEMY OTOIMJIEHUS.

ynpaBnsTb

19.5. Kpeatop cxem

KpeaTtop cxeM HyxeH pAans Bblbopa Tuna
cucTeMbl oTonneHusi. CxeMmy BblbupaeM, Bpalias
PYUYKYy KOHTpossiepa. Y1MCcrio u TUN CXeMbl 3aBUCUT
OT BEpPCUW KOHTpOSSepa.
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20. 3AMEHA NPEAOXPAHUTENSA

lepen 3aMeHou npeaoxpaHnTesis

HeobxoanMo OTK/IIOYUTb CETEBOE MUTaHUE

OT pery/isiTopa.

B ycTpoMcTtBe  HYXHO  WCNOAb30BaTb
MWUHWATIOPHbI npenoxpaHuTenb 1,25A
oTBeYarLWwmni HOopMe IEC 60127 7 C
MaKCUMasibHbIM TOKOM BbIK/IKOYEHUS, HE MeHee
100A.

MpuMepoM rnpenoxpaHuTens, oTBeYyarLwmM

OAHHbIM TpeboBaHMAM aBnsieTcs
npeaoxpaHuTenb 1,25A T1™vn MXT-250
(npomssoautenb Schurter). B uensx 3ameHbl
npegoxpaHutens Heobxoanmo OTK/IOUYNTb
nuTanue, OTKpbITb Kopnyc U1 3aMeHuTb

neperopeswnii nNpeaoxpaHnuTenb Ha HoBbin (Puc.
20-1)

Puc. 20-1 3ameHa npegoxpaHNTens

PEFMCTP U3MEHEHWM:

lpousBoaguTenb ocTasrsieT 3a coboi
npaBoO Ha W3MEHEHUS KOHCTPYKUUU W
rnporpamMMHoro obecrieyeHuns 6es
rnpeABapuTesIbHOro yBeAOM/IEHUS.
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