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1.1

1 OCHOBHOE HA3HAYEHME NCTOYHUMKA

WcTtouHuk nutanua BVP TFT 15V 60A (puc. 1) - 370 MMMYMbCHbIN
npeobpasoBaTtens ceteBoro HanpsbkeHus 230 B 50 Ny B nocTtosiHHOE
BbIXOOHOE perynupyemoe HanpsbkeHme o 15 B, ¢ makcumanbHbim
perynupyemMmbim TOKoM Ao 60 A.
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Puc. 1. ImnynbCHbIlU UCMOYHUK nNUmMaHusi NocmosiHHO20 mokKa

1.2

1.3

BVP TFT 15V 60A

Paboune ycnosusi akcnnyartaumm:

- nuTaloLwee HanpshkeHue cetu: 230 + 23B, 50 lu;

- TemnepaTtypa oKpyxatoLen cpegbl: oT +5 go +40° C;

- OTHOCMTENbHas BNAXHOCTb Bo3gyxa: He 6Gonee 90% npwu
Temnepatype +25°C;

- atmocdepHoe aasneHue: 84 — 106.7 kla.

WcTouHuK nuTaHus npegHasHadeH ans obecnedveHusi cTabunbHbIM
NATAOLLUM HanpspkeHUEM W TOKOM 3MEKTPOHHbLIX  YCTPOWCTB MNpwu
NPOEKTUPOBaHUM,  NPOU3BOACTBE,  UCMBITAHUSAX U PEMOHTe
pPaavoaneKkTPOHHOW annapaTtypbl, SMEKTPOHHbIX U 3NEKTPUYECKMX
n3genuii. OToGpaxeHne BbIxogHOW MHopmauun Ha TFT gucnnee
No3BOMSET OOHOBPEMEHHO YBWAETb MakCUMym MWHdopMauum o
BbIXOAHbIX napameTpax WCTOYHUKA MUTaHust (NMUMUT ToKa W
HanpsbKeHWsi,  BbIXOOHOE  3HayeHMe ToKa U HanpsbkeHus,
npoTekalollee 3HavyeHMe TavMmepa M cuyeTyuka). Hebonbluve
rabapuTbl MpU OTHOCUTENbHO BbLICOKOW MOLLHOCTU, CTabWUNbHOCTb
napamMeTpoB, BO3MOXHOCTb HernpepbiBHOMW paboTbl Ha MOMHOW
MOLLLHOCTM UCTOYHWKA MUTaHWsi MO3BONSAIOT WCNOMb30BaTb €ro BO
MHOIMX NMPOMBbILLIIEHHBIX OTPaCcnsaX, a HanudMe 3aWwuTHOro unbTpa
NPUMEHSITE ANs1 NUTAHKS ranbBaHUYECKUX BaHH.
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2.3.6

2.3.7

2 TPEBOBAHUA BE3OMNACHOCTU

Mo cteneHu 3awwmTbl OT nopaxeHuna aNeKTpUu4eCKMM TOKOM UCTOYHUK
NNUTaHMA OTHOCUTCA K Knaccy 1.

OnekTpobe3onacHOCTb UCTOYHMKA obecneyvBaeTca Crneaylowumm

akTopamu:

- 9neKTpuyeckasi MPOYHOCTb WM3OMAUMM  MEXAY BXOAHBIMA W
BbIXOAHbIMW LiensiMM  UCTOYHUKA BblepxuBaeT 6e3 npobos
ucnblTaTeNnbHOE HanpshkeHue, CpegHeKBagpaTUYHOE 3HayeHune
KoToporo pasHo 1.5 KB B TeyeHne 5 MuH;

- BeNMYMHa COMPOTMBMAEHUS MW30MNSAUUMM MeXAy LUenblo CEeTeBOro
NUTaHUS N BXOOHOW LiENbi0 B YCMOBUSIX MOBLILIEHHOW BII@XHOCTU
— He meHee 2 MOwm;

B MCTOYHMKE MMEIOTCS onacHble AN XKU3HW HanpshKeHus, No3ToMy

npu aKcnnyaTauuy CTporo cobntopante COOTBETCTBYIOLIME MepbI

NpeaoCTOPOXHOCTU:

McTouHuk cnegyeT nogknioyvatb B NUTAIOLLYIO CETb C 3a3eMIeHNEM.

B uensx anekTpobe3onacHOCTM BbixOAHasi LeNb WCTOYHUKa

AomkHa ObITb 3asemneHa. Ecnu Harpyska, nogknioyaemas K

WCTOMHUKY MWUTaHWS, UMeeT CBOe 3a3eMrieHne, TO BbIXOAHYHO Liemnb

3a3eMMIATb HE HYXHO.

He ponyckaniTe nomagaHus  BOBHYTPb  Kopryca — Yepes

BEHTUNALMOHHbIE oTBEPCTUSA NMOCTOPOHHMX npeaMeTos,

aTMOCEpHbIX OCaAKoB, XWUAKOCTEN, NapoB arpecCUBHbIX BELLECTB,

HaCeKoMbIX, NbInu.

He 3akpbiBaliTe BeHTUMNSUMOHHbIE OTBEPCTUS Ha  Kopnyce

paboTaloLlero UCTOMHWMKA MuTaHus, 3To OyaeT npensTcTBOBaTb

BEHTUNAUMM BO3ayxa npubopa n MOXeT NMPUBECTU K ero neperpesy

1 aBapuHOMY OTKITIOHEHWIO.

Ecnn 6nok nuTaHms ucnonb3yeTcsi B YCMNOBUSAX XUMUYECKM

arpeccyBHON OKpyxatoLen cpedbl (ranbBaHuKe), TO paccTosiHne oT

arpeccvBHOIO MCTOMHMKa A0 6roka nutaHus JOMKHO ObiTb He

MeHblle 1 MeTpa, a Takke OfoK NMTaHWUsA JOIMKEeH CTOATb He HuxXe

Yem 1 MeTp OT YPOBHS MOBEPXHOCTYU ranbBaHNYECKON BaHHbI.

He ponyckaviTe OO CUNbHOTO 3arpsi3HEHUS CbEMHOMO 3aLUTHOrO

dunbTpa.  PunbTPyOLWYD TkaHb HEOBXOAMMO  MepUoANYECKU

npombiBaTb B BOAE UM MEHSATb Ha HOBYIO.

He ponyckanTe paboTy UCToYHMKa Ha 6OMnbLIMX TOKax co crnabo

3aTAHYTbIMUW BbIXOAHbLIMM KIeMMaMu.

He npumeHsanTe  BbIXOOHble M BXOOHble  LUHYPbl  He

COOTBETCTBYIOLUME  TOKOBOW Harpy3ke. [Ons  nonyyeHwus

rapaHTMpPOBaHHbIX  BbIXOAHbIX ~ NapaMeTpoB  MUCTOYHUKA  Ha

yAaneHHon Harpyske HeobxogWMbl coeguHUTENbHblE MNpPoBOAa
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TAKOr0 CeYeHusi, YToObl TOK Harpysku, MNpoTeKalWMiA MO HUM,
cospgasan nageHue HanpsxeHus He 6onee 0.5 B.

Mpn NOOKMYEHUN WCTOYHUKA MNWUTAHUS K OPYrMM  UCTOYHMKaM
(akkymynsitopam wu T.n.), cTporo cobGnogante MNONAPHOCTb
coeAuHeHunA BbIXOAHbIX  NPOBOAOB. He npaBubHoOe
NOAKIMIOYEHME K aKKyMyNATOpY (AaXKe Npu BbIKMOYEHHOM UCTOYHUKE
NUTaHNsA) NPUBEAET K MOSIOMKE UCTOYHMKA. PekomeHayem B pa3pbiB
NOCOBOM  BbLIXOAHOW LENU MOCTaBuUTb MpeaoxpaHuTenb Ha
MaKkCcumarsbHbIA BbIXOQHOW TOK.

He pasbupaiite kOpnyc MWCTOMHMKA MUTaHUsi, He UMes
KBaNUUKaLMOHHBIX HABBLIKOB.

2.3.10 3ameHa peTanen  JorkHa  NpOM3BOAUTLCA  TOMbKO  Npu

00eCTO4YEHHOM UCTOYHUKE.

2.3.11 PEMOHT UCTOYHMKA NUTaHMSA PEeKOMeHAyeTcs Mnpou3BoauUTL B
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CEPBUCHOM LieHTpe M3rotoBuTenst nMbo ToproBoro npeacraBuTens.
OCHOBHble CXeMHble peLUeHMs Y3M0B UCTOYHUKA MOXHO HamTu Ha
cante https://bvp.com.ua.

3 OCHOBHbIE TEXHNYECKNE XAPAKTEPUCTUKN

MuTaHne MCTOYHMKa OCYLLECTBMSETCS OT CETU MEepPeMEHHOro Toka
HanpsbkeHnem 230 + 23 B, yactoTon 50 Iy,

MakcumanbHaa noTpebnseMas MOLWHOCTb UCTOYHMKA — He Bonee
1150 Br;

MoTpebnsiemas mowHocTb 6e3 Harpy3ku — He 6onee 14 BT;

KMO nctoyHrka — He meHee 85 %;

CreneHb 3awmtbl obonoykn — IP21 (3awmrta oT nonagaHusa BHYTPb
NMOCTOPOHHMX NpPegMeToB, UMelWwmx auvameTp 6onee 12.5mm, u
BepTUKarbHO Kanawluas Boaa He HapyLlaet paboTy ycTponcTaa).
NcTouHuk moxeT paboTaTb B pexume cTabunusauum HanpsbkeHus
Unu B pexume crtabwunusaumm Toka. lepeknioyeHve pexmnmoB —
aBTOMaTU4ecKoe. NHavkaums pexnumoB crabunusauuu:
HanipsikeHusi - "Constant Voltage” (C.V.) — 3eneHbli cBeTOAMOS;
moka - "Constant Current’ (C.C.) — KpaCHbI CBETOANOL;

McTouHuk gonyckaeT HenpepbiBHYl0 paboTy B paboumx ycrnoBmsix
KPYrNOCYTOYHO NPY COXPaHEHUN TEXHUYECKNX XapaKTepUCTUK;
Perynupyembii numut HanpsxkeHus: 0.50 — 15.70 B; auckpeTHOCTb
yCTaHOBKM 1 oTobpaxxeHusi Hanpsbkenusi: 0.01 B JocTynHbl AeBATb
fAivYeek NamATU ANs IMMWUTOB HanpshKeHWst U AeBSATb S4Yeek namaTv
ANs CKPenneHHbIX IMMUTOB HanpshkeHUs 1 Toka.

Perynupyembin numut  Toka: 0.60 — 63.0 A; AncKpeTHOCTb
yCTaHOBKM 1 oTobpaxeHuss Toka: 0.1 A. JocTynHbl OeBATb S4eek
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namsaT™M gns AMMATOB Toka W [OeBATb HA4Yeek namatv Ans
CKpenmeHHbIX IMMUTOB HanpsbKeHUst U Toka.

B WCTOYHWMK nWTaHWs BCTPOEHbl BaTTMETP, TEePMOMETP C
BO3MOXHOCTbIO BblBOAA CurHana ynpasrneHusi, nopt RS-485,
Taimep/cekyHaomep (B AdanbHedwem TadMep) M CHETHMK
3MeKTpMYecTBa amnep-4acoB/MUHYT WM SHEprMM BaTT-4acoB (B
JarnbHenweM — CH4eTYMK) C OHEProHe3aBMCUMOM MaMsTbio U
VMHAMBUAYaNbHBbIMWA 3BYKOBBIMW CUrHanamu no OKOHYaHuo paboTol
Tarimepa unu cyeTymKa.

EavHvua nsmepeHns BCTPOEHHOro BaTTMeTpa — BaTT C TOYHOCTbIO
oTobpaxeHuns 0.1 BaTT; Npn HeOBGXOAMMOCTM BMECTO BaTTMETPa
MOXHO oTOBpaxaTb M NCNOMb30BaTh ELE OAWH CHETUMUK.
NcTouHuk nutaHusa cHabxeH USB — pasbemom, NO3BONSHOLMUM
3anutaTtb obopyaoBaHue unu 3apsaauTe MOOUIIbHOE YCTPOWCTBO C
BXOAHbIMU NapameTpamu 5B n 0.5A.

[dvana3oH perynvpoBku TemnepaTtypbl TepmomeTpa: ot -9 °C go
+90 °C;

K MCTOYHVKY MUTaHWA MOXHO MOAKIIOYWUTL AaT4MK Temnepartypbl 1
TepmomeTp Oyger:

oTobpaxaTb TemnepaTtypy AaTuuka;

ynpasnsTe Harpesom obbekTa (BaHHbI) OO0 3agaHHoOM
TemnepaTypbl Yepe3 KOHTaKTbl BCTPOEHHOTO perne;

ynpaBnATe oxfaxaeHnem obbekta (BaHHbI) [0 3agaHHOM
TemnepaTypbl Yepe3 KOHTaKTbl BCTPOEHHOTO perne;

0OHOPAa30BO OTKMIOYUTL HanpsKeHWe MCTOYHMKA MpY MOBbILLEHWN
TemnepaTypbl AaTynka A0 3a4aHHOr0 3Ha4YEHMS;
ynpaensTb HarpeBaTenemM 4Yepes BbIXOQHOE HanpsiKeHne NCTOYHMKa
Ansa nogaepXaHus 3agaHHoON Temnepartypbl o6bekTa (BaHHbI);
KoHTakTbl perne Tepmoperynstopa BblaepXusaroT Tok Ao 2.5A.
NcTouyHuk nuTaHust obopygoBaH pa3beMOM Ans COEAUHEHUS C
noptom RS-485 yepes BCTPOEHHYIO ranbBaHUYECKYH0 pas3Bsi3Ky, YTO
Nno3BONSET  OCYWECTBMATb  OOHOBPEMEHHOE  KOMMbIOTEPHOE
ynpaBrieHMe HECKONbKNX WCTOYHMKOB MUTaHWS C  MOMOLLbIO
aganTepa USB-RS485, coeaNHUTENbHbIX kabenen, "
OEMOHCTPaLNOHHOM nporpamMmbl "Controller 485"  pgnsa
onepaunoHHon cuctembl Windows.

BCTpOEHHbI B WUCTOMHWMK MUTaHWs TaWMep WMeeT OuanasoH
yCTaHoBKM BpemeHn oT 1 cekyHAbl Ao 999 yacosB 59 MuHyT 59
cekyHA. Tanmep paboTaeT B HaCOBOM MCHUCIIEHUN.

EavHMua w3MepeHusi BCTPOEHHOrO CHYeTYMKa  3neKkTpuyecTBa
nepekny4aeTca onepaTtopoM B CUCTEMHOM MEHIO M MOXET CUUTaTb
amnep-4yacbl, amnep-MuWHyTbl WNW BaTT-4acbl B [OECATUYHOW
cMUCTeME UCHUCTIEHNS;
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Cyetunk MoxeT paboTaTb Kak C NpsMbIM CYETOM, Tak M C
obpaTHbIM CYeTOM, Kak cyeTumk-gosatop. B cueTumke-gosaTope
naet obpaTHbIN CHET OT CTAPTOBOrO 3HAYEHUsI 4O Hy”Ns.

AvanasoH paboTbl Ans amnep-4acoB unu BatT-4acos: oT 0.001 go
9.999.999; paspgenuTenbHble 3HaKM OTAENsT  Kunoamnepsl
(kvnoBaTTbl) OT amnep (BaTT) U MunnNuamnep (MUNNBaTT).
AvanasoH paboTbl Ans amnep-MuHyT: oT 1 cekyHgbl 4o 9.999.59
amnep-MuUHYT; pasgenuTenbHbl 3HaK OTAeNseT amnep-cekyHabl oT
amnep-MuHyT.

OT0b6paxeHne BbIXOAHbLIX NapaMeTPOB OCYLLECTBISAETCS LBETHbIM
rpacouyeckum  TFT pgucnneem (ganee avcnnen), ouaroHarnb
KoToporo coctaenser 2.4”, paspeweHve — 320240 nukcenen.
XKenTeim  LBeT OOHOTO W3 MapaMeTpPoB O3Ha4YaeT BO3MOXHOCTb
BblbOpa HACTPOMKM WMeHHO 3Toro napametpa. CuHuA uBeT
napamMeTpoB O3Ha4yaeT, u4TO MOMy4YeHHoe 3HadyeHve Oyger
06HYMNeHO Npu NOoCcneayoLWweM BKIOYEHUN BNokKa;

OcHOBHas MOrpelHOCTb YCTaHOBKM M OTOOpaXeHUs BenuyuHbl
BbIXOAHOMO HanpshXeHus CTo4HUKa He 6onee £1.0% U max + ogHa
rpagauuvsi MnagLero paspsaa;

OcCHOBHas MOrpelwHoCTs YCTaHOBKM M OTOOpaXKeHWs BbIXOQHOMO
TOKa B Lenu Harpysku He 6onee +1.5% I max + ogHa rpagaumsi
MnagLuero paspsaa;

HectabunbHOCTb BbIXOOHOMO HaNpshKeHUs BbI3BaHHAst U3MEHEHNEM
HanpsbkeHuss nutaowen cetm Ha = 10% OT HOMWHaNbLHOrO
3HayeHusa 230 B, B pexume cTabunusaumm HanpsikeHus He
npesblwaeT: 0.4% OT MakCMManbHOrO 3HAYeHUs BbIXOOQHOMO
HanpskeHus U max;

HectabunbHOCTb BbIXOQHOTO TOKa B LieMW Harpysku, Bbl3BaHHas
M3MEHEHWEM HanpsbkeHus nuTaowen cetm Ha =+ 10% ot
HOMMHanbHoro 3HavyeHus 230 B, B pexvme cTabunusauum Toka He
npesblwaeT 0.4% OT MakCMManbHOro 3HayeHus Toka B Lenu
Harpysku I max;

HecTtabunbHOCTb BbIXOQHOMO HaMPSPKEHUS] UCTOYHUKA, Bbi3BaHHas
M3MeHeHMeM Toka B LuUenu Harpysku oT 0.9 makcumarnbHoro
3HayeHMss [0 Hyna M obpaTHO B pexume crabunusauum
HanpsbkeHuss He 6onee 0.3% OT MakCMManbHOroO 3HayeHws
BbIXOAHOrO HanpshkeHus U max;

HectabunbHOCTb  BbIXOOHOTO  TOKA  WCTOYHMKA, BbI3BaHHas
M3MEHEHNEM HanpspkeHust B Lenu Harpysku ot 0.9 makcumarnsHoro
3HayeHus OO Hynst u obpaTHO B pexume cTabunusaumm Toka He
6onee 0.6% OT MakcMManbHOro 3Ha4eHns BbIXOAHOIO Toka I max;
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4.2
4.3
4.4

4.5
4.6

MynbcaumMn BbIXOQHOTO  HAMpPsHKEHUS UCTOYHMKA B pexume
ctabunusaumm HanpsbkeHuss npu  Harpyske 0.9 [ max He
npesbiwaT  1.5%  addeKTMBHOrO  3HAYeHUs  BbIXOOHOTO
HanpshKeHus;

Mynbcaummn BbIXOAHOTO TOKa MCTOYHMKA B pexvme cTabunusaumu
TOKa Mpw HanpsixeHun Ha Harpy3ke 0.9 U max He npeBbiwaeT 2.5%
3O (PeKTUBHOrO 3Ha4YEHNS OT BbIXOAHOIO TOKa;

MakcumanbHbI BbIGPOC BbIXOAHOMO HamnpsiKeHWs npyu BKIIOYEHUU
WCTOYHMKA He BbIXOAUT Ha BenuuunHy 6Gonbliyto, yem + 3% oT
MaKCUMarnbHOrO 3Ha4YeHus BbIXOAHOro HanpshkeHus U max B
ananasoHe o1 0.3 go 1.0 U max;

NCTOYHUK NUTaHUsi NOCTOSIHHOTO TOKa 4ONycKaeT napannensHoe u
nocnegoBsaTenbHoe coegvHeHne AByx W 6ornee OQHOTUMHbLIX
WCTOYHMKOB; MpW 3TOM HeobXoAuMO OTAenbHO  3a3eMnuTb
BbIXOAHYIO LieMnb BCEW KOHCTPYKLUN.

B wncTouyHuke wmcnomb3yeTcs  MNpUHyAWTENbHOE  BO3AYLUHOE
OXNaXAeHNe, KOTOpoe NPOXOAUT Yepe3 CbeMHbIN UNbTP.

B uCTOYHMKE nWTaHua npegycMOTPeHbl 3awutbl OT 6pockoB
BXOOHOIO  HanpshkeHusl, Meperpys3kn, KOPOTKOTO  3aMblKaHus,
neperpesa.

CpenHee Bpemsi 6e3oTkasHoOM paboTbl MCTOYHMKA B paboumx
ycnosusx: He meHee 10 000 4acos;

CpenHui cpok cnyxbbl — He MeHee 5 ner;

Ownana3soH pabounx TemnepaTtyp: oT + 5°C go + 40° C;

"abapuTHble pa3mepbl NCTOYHMKA:

(WwpwuHa x BeicoTta x 'nybuHa): 225 x 135 x 235 mm;

Macca uctodHuka nutaHus: 3.2 Kr.

4 COCTAB KOMIIEKTA NCTOYHUKA NMNTAHNA

B kOMNneKT NocTaBkun UCTOYHVKA MUTaHWS BXOOUT:

MMnynbcHbIN CTabnNn3npoBaHHbIV NCTOYHUK nuTaHus
NOCTOSIHHOIO Toka — 1 LWT;

CbemHbIl BO3AYLUIHbIN unbTp — 1 WT;

CbeMmHbI ceTeBoW WHYp NuTaHua 230B ¢ 3a3emnexHvem — 1 wr;
CucTeMHbI pasbeM C 4aTYMKOM Temnepatypbl (KpemHueBbin NTC-
Tepmuctop 3900K HomuHanom 103)

WHCTpyKuma no akcnnyataumm — 1 Wt;

YnakoBka — 1 .

Mo cornacoBaHuio ¢ Npou3BoAUTENEM, B KOMMMEKT MOCTaBKWU AOMONHUTENbHO
BKIIOYAIOT: TECTOBbIN Kabenb BHYTPEHHEN CeTU AN COEAVMHEHMS UCTOYHMKA
nuTaHusa ¢ agantepom, apgantep curHanoB USB-RS485 (noctaBnsietcs oavH Ha
napTuto npubopos).



5 YCTPOWCTBO W NPUHLMM PABOTHI

WcTouHnk  nutaHms  npeobpasyeT ceTeBoe HanpspkeHus 230 B B
NOCTOsIHHOE HanpsbkeHne Ao 15B 1 Tok Ha BbIXOAHbIX knemmax ao 60A.

KOHCTPYKTUMBHO MCTOYHMK BbIMOSIHEH Ha YETbIpEX NeYaTHbIX nnaTtax u
pasmelleH B MeTannuyeckoM kopnyce. [1na obecneyeHns HopmarbHOro
TENMOBOrO  peXuma BHYTPU KOpryca YCTaHOBMEH NPOAYBOYHbIN
BEHTUNATOP, CKOPOCTb paboTbl KOTOPOro 3aBUCUT OT TemnepaTypHOro
pexuma paguatopa WUCTOMHWMKa. B crnyyae neperpeBa B cucrteme
OXNaXAEHUSI NPOUCXOAUT aBapuNHOE OTKITIOYEHUE MCTOYHUKA MUTaHWS,
yto Oyger oTOOpaxaTbCA CcurHanuM3aumen neperpeBa - noodepegHoe
MWUraHve KpacHbiM M 3eneHbiM LBETOM CBETOAMOAOB Ha nepegHein
naHenu. [ns BeIxoga Ha HOpPMasbHbI PEXUM paboTbl NOCne oOXNaxaeHust
paguatopa, HeobxoAMMO nepe3anyCcTUTb WCTOYHUK  BbIKMOYaTeENemM
ceteBoro HanpsbkeHuss "POWER”, Haxogswmmcs Ha 3agHer  naHemnu
nctovHuka.  [lpu YacTom OTKIMIOYEHUN  UCTOYHUKA Heobxogumo
NpoBepUTb COCTOSHWE CBbEMHOr0 BO3AYLHOro unbTpa, MCNPaBHOCTb
paboTbl MPOAYBOYHOrO BEHTUMATOPa Ha 3agHey naHenu, CTeneHb
3arpsAsHeHVst paguartopa, HanuMuMu XOpOLo BeHTUNupyemoro obbema
BOKPYI MCTOYHMKA NUTaHUSI.

VCTOYHMK nuTaHusi MOXET HaxoaWTbCA B pexume cTabwunusauum
TOMbKO OAHOrO M3 NapaMeTpoB - HaNPsPKEHWS UM Toka. OTO 3aBUCUT OT
YCTaHOBIEHHbIX NIMMUTOB HamnpshKeHWs M Toka, a Takke OT napameTpoB
NOAKMIOYEHHON Harpysku. Ecnn B npouecce paboTbl N3MeHUTb napameTpebl
HarpyskM nnbo nMMUTbI HanpsikeHWs WM Toka, TO MepekrniyeHne
pexxumoB ctabunusaummn byget npoucxoautb aBTomaTtudeckn. Ha paboty
MCTOYHMKA MUTaHWA B pexvMme cTabunusauuv HanpspkeHus ykasblBaeT
cBeToamnog 3eneHoro useta “Constant Voltage” (C.V.), a pexum paboTbl B
ctabunusauum Toka — kpacHoro “Constant Current” (C.C.).

PaboTa ncroyHuka ocyllecTensieTcs crnegytowmm obpasom:

- ecnn npegnonaraetcs pabota B pexume  cTabunusauum
HanpsbkeHusl, TO YyCTaHaBMMBAeTCs MakcumanbHas BenuynHa
nuMmuTa Toka "A limit’, a HanpsbkeHue SBMSieTCst ynpaensieMbim
napameTpom;

- ecnu npegnonaraeTtcs paboTta B pexume crtabunusaumm Toka, TO
yCTaHaBnMBaeTCsl MakcuMarbHasi BeNnynHa nMumMnTa HanpskeHus, a
BeEnuuMHa nuMmuTa Toka "A limit’ ABNAeTcsa OCHOBHbIM NapameTpoM
ynpaBneHus;

- ecnu npegnonaraetcs paboTa UCTOYHVKA MUTaHWA C KOHTPOMeM
TemnepaTypbl NPOM3BOACTBEHHOrO npouecca unu obopyaoBaHus,
ucnonb3dys  TemnepaTypHbli  gatyvk, TO  MOAKMYaeTcs K
CMCTEMHOMY pasbeMy AaTyuK TeMmnepaTtypbl U BblIOMpaeTca oguH 13
NSTM BapvaHToB paboTbl MCTOMHMKA (NM. 9)

- ecnu npegnonaraetca paboTta ¢ KOMMNbIOTEPHBIM YNpaBrieHneM, TO
WCTOMHUK MOAKIIOYaeTCs K KOMMbOTepy 4Yepe3 AOMOfHMTENbHOE
ycTponcTBo-npeobpasoBatens curHanoB agantep USB-RS485.
Bornee getanbHyl0 MHCTPYKUMIO O MOZKMIOYEHUM ogHoro 6roka munm
HeCKOmnbKMX K KoMnbioTepy Bbl MoxeTe y3HaTb Ha cTpaHuuax cavTa
http://bvp.com.ua.

- ecnu npegnonaraetcs pabota Ha CTPOrO  OnMpeAeneHHbIN
NPOMEXYTOK BpEMeHW, TO YyCTaHaBnuBaeTCcs Bpems paboThbl
Taimepa, Mo WUCTEYeHWo KoToporo OyaeT nogaBaTbCsi 3BYKOBOM
curHan, a BbIXOQHOW TOK, B 3aBMCMMOCTW OT BblIOpaHHOro BapuaHTa
OKOHYaHusa paboTel, 6ygeT umetb 0aHO U3 Tpex coctosHui (nn. 10):
a) MOMHOCTbLIO BbIKMIOUYNTCS;

6) WCTOMHMK nNWUTaHWs YyMeHbwuT numuT Toka pdo 10% ot
nepBOHaYasnibHOro 3Ha4yeHus, U B pexunMe ctabunusauum Toka
COOTBETCTBEHHO YMEHbLUMTCA TOK. [lJaHHOe CHWXeHue TokKa
npegoTBpalLaeT naccvBaumio getanen 6e3 Toka B HEKOTOPbIX
ranbBaHNYeCcKMX npoueccax;

B) He U3MEeHUTCS;

- ecnu npegnonaraetcsi pabota Ha CTPOro onpeAeneHHoe KOnM4ecTBo
amnep-4acoB/MUHYT UKW BaTT-4acoB, TO B MEHIO BbiIOMpaeTca eanHmua
M3MEPEHUs1 CYETYMKa W YyCTaHaBnuBaeTCs CTapToBOe 3HaveHue
cyeTuMka-gosatopa, MO WCTeveHuio KoToporo OydeT nopaeaTbes
3BYKOBOM CUrHan, a BbIXOQHOW TOK, B 3aBWCMMOCTW OT BblGpaHHOro
BapuaHTa OKkoH4YaHus paboTbl, OydeT UMeTb OAHO M3 TPEX COCTOSTHUN,
aHarnorM4yHo Tanvepy.

- TaMep M CYETYMK MMEIOT BO3MOXHOCTb HAacTpovkm paboTbl Co
cbpocom (OBGHyneHMeM unu BO3BPAaTOM Ha CTApTOBOE 3HAyeHue)
cyeTa Npu NPUHYQUTENBHOM OTKIIOYEHUM UCTOYHMKA BbIKMoYaTenem
"ON/OFF’ wnn C npoaorkeHnem cyeTa Mpu  MNOCREAyHoLEM
BKITIIOYEHWN NCTOYHMKA.

Ha nepeaHel naHenu NCTOYHMKA NUTaHUA pa3MeLLeHbl OnepaTuBHbIE
opraHbl ynpasneHusi, AWCNen, CBETOBbIE MHONKATOPbLI pexuMa paboTbl 1
BbIXOAHbIE KNeMMbl. Ha puc. 2 nokasaH BHELWHWA BUA NepeaHen naHenm
npubopa M pacrnonoXeHne Ha HelW BCeX OpraHoB YNpaBneHus u
WHANKaUMW.
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Puc. 2. PacrionoxeHue opa2aHo8 yripasreHusi Ha rnepedHel
rnadesiu UcmoYyHukKka numaHus

BbIXOOHbIE KNEMMbI;
onepaTVBHbIN BbIKIOYaTENb BbIXOAHOrO HanpskeHns u Toka “ON/OFF;
“select” KHOMkM BbiOOpa CTPOKM MapameTpa, COOTBETCTBEHHO Ha
BEPXHIOK UMW HWXKHIOK, CO 3BYKOBbLIM NpedynpexxgeHnem ob octaHoBKe
Ha CaMOM KpalWHeM W3 MapamMeTpoB; KpaTKOBPEMEHHOE MU
OOHOBpPEMEHHOEe HaxaTue OBYX KHOMOK (KMWK) — 3TO BXOA4 B HAaCTPOWKY
BblIOpaHHOro napamerpa unu BbIXoA 13 Hero;
rpadunyeckmn TFT gucnnen;
WHOMKaTOp pexuma crabunusaumm HanpspkeHuns “Constant Voltage”
(C.V.) - 3eneHbl LUBET; UNn pexuma crabunusauum toka "Constant
Current” (C.C.) - KpaCHbIN LBET;
“tune” KHOMKW Ons W3MEHEHUst napamMeTpoB COOTBETCTBEHHO B
OOmMbLUY0 WMAM MeHbLUYd CTOPOHY WNN MNOpa3psgHoe U3MEHeHue
3Ha4yeHU NapaMeTpoB, 3anuCb NapameTpoB B AYENKy, a Takke Ans
BXOO4A B MEHI0 MUCTOYHUKA (HaxkaTue W yaepxaHue [ABYX KHOMOK
OOHOBPEMEHHO B TeYeHUM 5 cekyHA);
- USB - pa3beM c BbixogHbIMU napameTpamu 5B n 0.5A;
- CbEMHbIV BO3OYLLUHbLIN OUNLTP.

CTtpoka TepmoMeTrpa ===

CTpoka HANIPSIZKEHHS ...

Ha aucnnee otoGpaxaeTcsi ogHOBPEMEHHO MHGOPMaLUs O BCEX
napaMmeTpax MCTouHuka (puc. 3). XenTbl LUBET OOHOro M3 napameTpoB
03HayaeT BO3MOXHOCTb BXO4a M HacTpoWku 3Toro napametpa. CuHui
LiBET NapamMeTpoB 03HAYaET, YTO MOMNyYeHHoe 3HaYeHue ByaeT oGHYNeHo
npu nocrnezyroLleM BKMoYeHUn 6roka NuTaHus.

CTpoKa TOKA wusip

CTpoka TaiiMepa ===+ >N
Ctpoka cyeTunKa «=--»j

Crpokxa BarT™MeTpa "***
WM CYeTYNKA

Puc. 3. OmobpaxeHue uHghopmauuu Ha oucrisiee UCMoYHUKa
numanusi

- Ha BepxHein cTpoke OTOOpaalTcs 3HayYeHWs TepmomeTpa U
rpadpmyeckasi nogckaska BblopaHHOro BapuaHTa paboTel TepMOMETPa;

- Ha ctpoke HanpsikeHusi crneBa oToOpaxaeTcss MHGOpMauus o
BbIxogHOM HanpsbkeHun VOLTS, cnpaa — nuMUT HanpsbkeHus LIMIT;

- Ha cTtpoke Toka cneBa oTobpaxaeTcsi MHOPMaUMs O BbIXOGHOM
Toke AMPERES, cnpasa — numut Toka LIMIT;

- Ha cTtpoke Tanimepa cneBa oTobpaxaeTca WHgopmauusa o
coctosHun Tammepa TIM unn cekyHgomepa S.W. (4acbl : MWHYTbI :
CceKyHAbl), @ crnpaBa - rpacuyeckas nopckaska BblbpaHHOro BapuaHTa
paboTbl Tarimepa;

- Ha ctpoke cuetunka cneea oTobpaxaercsa wuHdopmaums o
COCTOSIHUM CYeTUMKa, a crnpasa - rpadmyeckas nogckaska BblOpaHHOroO
BapuaHTa paboTbl CHETUNKa;

- Ha HwxHen cTpoke oTobpaxaeTcd WHdOpMauuss BaTTMeTpa
(BbIXOAHAs MOLLHOCTb UCTOYHUKA). Mpy He06X0AUMOCTY BaTTMETP MOXHO
3aMeHUTb Ha eLle OONH WAEHTUYHBIA CTPOKE Bbllle cHeTYMK (Mn. 7).



Ha 3agHein naHenu (puc. 4) HaxoAsATCsA: CEPUNHBLIA HOMEP WMCTOYHMKA
nUTaHus, CUCTEMHbI pasbeM nopta RS-485 u TepmomeTpa, ceTeBon
Bblkntovatens "POWER’, npodyBOYHbIA BEHTUMNATOP, BWAWMMBIA  BUHT
3a3eMI1EHUS N CbEMHbIN CETEBON LLUHYP NUTaHUS.

” CeteBoii
R Cuctemublii pa3bem (mopt RS-485 u
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Puc. 4. 3a0Hsis naHes1b UCMOYHUKa numaHusi

Ha 6nok nuTaHWA npousBOAUTENEM YCTaHaBNUBAETCS CbEMHbIN
BO34YLWHbIN hunbTp (pyC. 5), NnpegHasHayYeHHbIM ANst YMEHbLUEHUS EeNCTBUS
Ha anemeHTHyto 6a3y napoB arpeccuMBHbIX BeELLECTB, a Takke Ans
npeaoTBpaLleHns nonagaHns BOBHYTPb MOCTOPOHHMX NPeaMETOB.

YcTaHaBnueaeTc UnbTP CHU3Y MUCTOYHMKa MUTAHUSA U KPENWUTCA Ha
MecTo Hoxek. Hoxkum npukpydmBaloT K obevarike. Ha  dwunbTp
HaknagbiBaeTca uUnbTPyloLasi TKaHb 1 NpUKMMaeTcsi obeyankon.

B 3aBuMcuMMOCTM OT arpeccuBHOCTW BO3[yXa OKpyXatowwen cpefbl,
3anbieHHocTn paboyero nomelleHnss unbTpyloLWy TKaHb HeobxoanMo
nepuoanyeckn NpoMbiBaTh B TENOW BOAE UMW MEHATL Ha HOBYIO.

6.1

®uiabTp DuasTpyomas
TKaHb

Obeuaiika

Puc. 5. CbeMHbili 6030y WHbILU ¢huribmp

6 MOAOrOTOBKA K PABOTE

Pasmectute ucTouyHMK Ha paboyem MecTe, obecneumB ynob6GCTBO
paboTbl M YCroBWSI €CTECTBEHHOW BEHTUNALMM.

I'Igmmeanme: Ecnun XpaHeHne “n  TpaHCcnopTupoBaHMe  UCTOYHUKa

6.2

6.3
6.4

6.5

6.6

NPOBOAWMNUCE B YCIOBUSIX, OTnuUYalowmxcss ot paboumx, To nepen
BKIMIOYEHNEM HeobXoauMO BbiAepXKaTb ero B pabouMx YCroBuUsiX He
MeHee 1-ro yaca.

YcTraHoBUTE BbIKNOYaTENb Ha MepedHen naHenuM UCTOYHMKa B
nonoxexun "OFF”.

MogknioynTe ceTeBo LUHYP NUTaHWS K NUTaIOLLEN CeTu.

Ecnu npegnonaraetcs KOMMbIOTEPHOE YyMNpaBneHue WUCTOYHMKOM
nuUTaHusl, TO HeobXxoaMMO COeanHUTb Kabernem MCTOYHMK MUTaHMs U
KOMMbIOTEP Yepe3 [AOMNOMHUTENbHOE YCTPOWCTBO-NpeobpasoBaTtenb
curHanoe  USB-RS485. bBonee pgetanbHyld  MHCTPYKUMIO O
NOAKIMIOYEHMN OJHOro Grioka UMM HECKONBbKUX K KoMMbioTepy Bl
MOXeTe y3HaTb Ha CTpaHulax canTta https://bvp.com.ua.

Ecnu npegnonaraetcsa ucnonb3oBaHWe gaTyvka Temnepartypbl, TO K
CUCTEMHOMY pa3bemy UCTOYHMKA HEOOXOAMMO NOACOEAUHUTL AaT4uK
TemnepaTypbl.

Bkniounte nuTalowee  HanpsbkeHne  CeTeBbIM  BblKIoyaTernem
"POWER’, HaxoOsWwuUMcst Ha 3aHen naHenu UcTodHuka. Mpu aTtom,
yepe3 HEeCKOMbKO CeKyHO BKMYUTCS AWUCMMEen - UCTOYHUK FOTOB K
paborte.




7 CUCTEMHOE MEHIO MCTOYHMKA MNTAHUA

Mepen Havanom paboTbl Heo6GXoOAMMO HACTPOWUTb CUCTEMHOE MEHIO
WCTOYHUKA NUTaHWs. Ons Bxoda B CUCTEMHOE MEHIO HEOBXOAMMO HaxaTb U
yOoepXvBaTb OAHOBPEMEHHO [Be KHOMKM  “tune” B TeveHUM 5 cekyHA
(Bbikntovatens "ON/OFF’ B nonoxeHun "OFF’). lNMocne Bxoga B MEHO Ha
BEpXHeW CTpoKe WHAMKaTopa crieBa OTOOpaxaeTcsi HOMep NyHKTa MeEHio, a

MpogormkeHve Tabnuubl 1.

crnpaBa — €ro 3HaveHue, COOTBETCTBEHHO, KHOMKM “select” MeHsAT HoMep
“tune” BbIOVMpPaOT 3HayeHWe nyHkTa. Hwke Ha
cnepnyloLlen cTpoke oTobpaxaeTcs noAckaska: CreBa HaMMEHOBAHWE MyHKTa
MEHI0, CripaBa — eauH1LA U3MEPEHUST UMW 3HAYEHNE MYHKTA.

CoxpaHeHre Bcex HaCTpPOEK M BbIXO4 M3 MEHK0 MPOUCXOAMT MO KIWKY
OBYX KHomok  “select’. Onsa Bbixoga M3 MeHO 6e3 COxpaHeHus OaHHbIX
HeobXoAMMO BLIKMIOYNTL WUCTOYHUK CeTeBbIM Bblkntovatenem POWER Ha

NYHKTa MEHI0, a KHOMKamu

3a4Heln naHenm NCTOYHMKa.

Tabnuua 1. OnucaHne MeHo u NOoANYHKTOB UCTOYHUKA NMUTAHUA

MyHkT | HaumeHoBaHwue MoanyHkT CMMBOnVKa-
MEHI0 nopgckaska
1 Bbi6op 1 — cyeTymk A*H unu A*M
oToBpaxeHns Ha | 2 — BaTTMeTp (no WATTMETER
HIDKHER CTpoke YMOM4aHuio)
Avcnnesa cyeTymka
unv BaTTMeTpa
2 BbiGop  eauHULIbI 1 — amnep-yacsnl (no A*H
cyeTa CHETHUKOM. yMOn4aHwto)
2 — aMnep-mMuHyTbI A*M
3 —BarT-4achl W*H

3, 4,7, | MeHio, npeaHasHadeHHOe ANA  OPYrMX MOAEnei WUCTOMHUKOB
8,9 nutaHuna BVP Electronics
5 BuiGop Hanvumsg | 1 — Hanuyme 3ByKoBOro ON

3BYKOBOrO CMrHana | CUrHana (no ymonyaxmio)

no OKOHYaHWio | 2 — 3BYKOBOW curHan OFF

BpeMeHn paboTbl | BbIKMIOYEH (MpY 3TOM Ha

Tanmepa u | oucnnee B BEpXHEM

cyeTymka npasom yrny 6yaeT oto-

OGpaxaTbcsa CUMBOM-NOA-
cKaska “nepeyvepkHyTbIn
OVHAMUK” 1 NO UCTEYEHUIO
BpeMeHUn paboTbl Tarimepa
WIK c4eTYMKa — 3TOT
CUMBOJI HAYHET MUraTh)

MyHkT | HaumeHoBaHwue MoanyHkT CMMBOnVKa-

MeHI0 nopackaska

6 Kanu6poska cnpaBa cBepxy oOToOpaxaeTcs Tekyllee
faTumka rnokasaHue  TemnepaTypbl  AaTYMKOM.
TemnepaTypbl Knonkamun “tune” moxHo oTkanmbposaTb

(nopkoppekupoBaTtb) 3HaveHue no
obpasLoBOMYy TEPMOMETPY, CHU3Y crpasa
oTobpaxaetcs OTKMOHEHNe
Temneparypbl.

7 BoicTpas  npaeka | 1 _— BKMOYeH ON
3HauYeHun (6e3 | 2 — BbIKtOYEH (Mo OFF
ABOVIHOrO HaxaTtus | YMOM4aHuio)

KHOMNOK “select”)

10-12 MeHio ansa HacTporikn nopta RS-485:

10 np1cBOEHne id- | oT 1 8o 127 NAME
npubopa

11 ckopocTb nepeaauu | ot 140 11 1-110 Gog
OaHHbIX 2 - 300 6oa

11 - 56000
oo
12 BLIGOP NPOTOKONa 1 - RTU RTU
2 —ASCII ASCII

8 YCTAHOBKA IMMNTOB HAIMPAXEHVA 1 TOKA

N3MeHeHMe TnUMWUTOB HampsbkeHWs WNM  Toka [OOCTYNHO Kak Mpu
paboTatoLLeM UCTOYHUKE NMUTaHUS!, Tak U B BbIKITKOYEHHOM COCTOSIHUM.

3HayeHve nMmMUTa MOXHO:

- YBENUYUTb UMM YMEHbLUNTL KHOMKamu “tune”;

- M3MEHWUTb Mnopas3psaHO - KHomkon  “"select” BblIOpaTb HeoGXoAWMBIN
paspsig 1 KHomkon “fune” ycTaHoBUTb HEOOXOAMMOE YUCIO (OOCTYMNHO TOMbKO
Npu BbIKIOYEHHOM UCTOYHUKE NMUTaHKS);

- BblGpaTb OAHY M3 OEBATU SiYeeK NaMsATU NIMMUTA HaNPSHKEHWUS UMK OfHY
U3 OeBSATU SYEEK NaMSATU NUMUTA TOKa;

- BblbpaTb OOHY M3 AEBSITM Nap siYEeK NaMsTU CKPEMIEHHbIX 3HAYeHUI
NIMMWUTOB HaNPSHKEHWUS U TOKa.

8.1 lNodcmpolika unu Hacmpoulka AuUMUMmMa HanpsKeHus: Unu moka pyYHbIM
"6onbwe / MeHbwe” criocobom, oduHakoea u docmyrnHa Kak npu pabomarouwem
UCMOYHUKe, mak U 8 8bIKITIOYEHHOM COCMOSHUU.

KHonkamu “select’ akTMBMpYMTE XENTbIM LIBETOM HEOOXOAUMbLIA NUMUT
HanpshKeHUs N NUMUT Toka. [ns U3MeHeHUs 3HavyeHusi KpaTKOBPEMEHHO U



O[HOBPEMEHHO HaXMUTE (Janee — KIMKHWTE) [Be KHOMku “select’,
MUraloLLMIA XKeNTbI pasfenuTenbHbI 3HaK MOACKA3bIBAET, YTO AaHHbIN
napameTp rotoB K uaMeHeHuto. KHonkamu “fune” Gonblie / MeHblue
yCcTaHoBUTE Heobxoaummoe 3HauveHue. [puMeHeHne HOBOro 3HayeHust
nMMuTa U BbIXO4 W3 HAacCTPOWMKM OCYLLECTBASIETCA KMNMKOM ABYX KHOMOK
"select” wnn BKMOYeHVWEM/ BBIKIIOYEHVEM WCTOYHMKA BbIKIlOYaTENEM
"ON/OFF.

8.2 YcmaHoska numuma HanpspkeHusi unu moka U3 sadelku namsamu
numuma 00HO20 U3 rfapamempo8 UMU  CKPeryieHHbIX JIUMUmos
(sbikntoyamerns & nonoxeHuu "OFF”).

Mo ymonuaHuio npousBoauTenb NpeanaraeT CBOM TECTOBble BapUaHThl
NVMUTOB ONS KaXdoW s4erikm namsatu napameTpoB. Bbibpate oguH 13
BapyvaHTOB MOXHO BOMASA B MEHIO HACTPOWKM HYXXHOrO napameTpa: KIMKHYTb
OBe KHoMku “select’. AKTUBMPYNTE C NEBOW CTOPOHbI  HWXKHEW KHOMKOW
"select’” cumBon «-» (TeKyllee 3Ha4YeHWe NUMUTA) UM HOMEpP SYEVKU Mpu
COBMageHun TeKyLero nMuMmTa C 3anucaHHbIM B siverike. [Janee kHonkamu
“tune” BblbepuTe TOT HOMEp SYEenKM, y KOTOpPOro 3anucaH HeobxoauMbIv
numuT napameTpa. Ecnu pganblwe nepebupate HOMepa syeek numuTa
ogHOro u3 napametrpa (a WX BCero [AeBATb), TO MEHIO MNPeanoxXuT
03HaKOMUTLCH C AYeliKaMu, HO yXKe CKpeNnMeHHbIX IMMUTOB HanpsiXXeHus un
Toka (sverikm Ne 1 - 9 ¢ cumBONOM “"3aMoK’ B BEPXHEM IIE€BOM YrIy).
Mepebupas sYeku CKpPenmeHHbIX JMMUTOB KHOMKamu “tune” MoxeTe
BblbpaTb HeobxoduMMyl0 Mapy fMMWTOB.

MNpvmMeHeHne  BbIGpaHHOrO NMMWUTa NapameTpa WMNu napbl IMMUTOB U
BbIXOA M3 MEHI0O HacTPOMKM OCYLLECTBMSETCH KIUKOM ABYX KHOMOK “select’
nnbo BKIOYEHMEM UCTOYHVKa Bbiknovatenem "ON/OFF'.

8.3 YcmaHoska numuma HanpsikeHus unu moka U3 sYelku namsmu
numuma o0HO20 U3 napamempos (8biknroYamerib 8 nonoxeHuu "ON”).
Bo Bpemsi paboTbl MCTOYHUKA NMUTaHWUS akTUBUPYWTE KHonkomn “select”’
HeoOXOOMMbIA NIUMUT HaNPsHKEHUS WM NIUMUT TOKa KEeNTbiM LBETOM.
KnukHute gBe kHonku “select’. 3amuraer pasgenutenbHbIi 3HaK NuMuTa
XenTbiM LUBeTOM. 3aTeM KMMKHUTE ABe KHOMKWU “fune” — pasgenuTenbHbIN
3HaK NMMUTa 3aMuraeT KpacHbIM LBeToM. Kaxxgoe HaxaTue OgHOM U3 KHOMOK
“tune” npepnoxut Bam oguH u3 OeBATM BapuaHTOB NUMMTa napaMerpa:
crnepBa HOMep AYenKuW, a 3aTeM 3HayeHve numuTa. MNprMeHnTb BblIOpaHHbIN
BapuaHT NMMMUTa MOXHO KIMKHYB ABE KHOMKW “tune” W WUCTOMHWK NUTaHus
cpasy nepevigeT Ha BbiOpaHHbI NMMUT. BbInTM 13 MeHo 6e3 coxpaHeHust
MOXHO KIKHYB [1Be KHOMKM “select’.
8.4 WUsmeHeHue 3HayeHul numumos 8 sHelikax namsimu.

Ecnn npennoXeHHble BapuaHTbl B NaMATU dA4eeK JMMUTOB He
nogxogsT, TO UX MOXHO 3aMeHWUTb Ha HeobxoauMMmble. Bongute B MeHH

HaCTPOMKN NUMUTA HY)XKHOrO NapameTpa, KIUKHWTE [ABe KHonku “select’
(Tonbko NpW  BBIKIMOYEHHOM MWCTOYHWKE — BblKMOYaTENb B NOMOXEHUU
"OFF”). AKTUBMpPYITE OAHOWM M3 KHOMOK “fune” HoMep SYenKu:

a) «-» WM HOMep SYerKM nMMuTa, €ecnn HeobXOAUMO 3aMeHWUTb
3Ha4yeHVe NMMKTa TOMbKO AN OQHOMo U3 NapameTpoB;

6) «-» C 3aMKOM CBepXy CrieBa UM HOMep A4YENKM CKpenseHHbIX IMMUTOB,
ecnn HeobXoAMMO 3aMEHWUTb 3HayeHus NMMUTOB ABYX MNapamMeTpoB
HanpsKeHWs 1 Toka.

KHonkamu “tune” Bbibepute HEOHGXOOANMBIN HOMEP AYEVKU NUMUTa (MUraet
XKENTbIM LBETOM) [ANns 3anvcu, 3aTeM nepenauTe KHonkom “select” Ha
YCTaHOBKY CaMOro 3HayeHusi nuMuta (Ha4yHeT murate OOMH M3 paspsgoB
nuMuTa), KHomkamu “tune” yctaHoBuTe MOpas3psgHO UK PyYHbIM COCOBOM
"6onblie / MeHblUe® 3HayeHWe HOBOrO NMMWTa MapameTpa WM ABYX
napametpoB. CoxpaHeHMe YyCTaHOBMEHHOro nuMmuta (Mapbl MMUTOB)
OCYLLIECTBAETCS KNNKOM ABYX KHOMOK “tune”. Mpn 3TOM MuratoLmMM CUHUM
uBeToM OydeT npednoXeH HOMEpP SAYeVikn nvMuTa UNM HOMep napbl
CKpenmeHHbIX NMMWUTOB Ans 3anucu B namsite. KHonkow “fune” MOXHO
N3MEHUTb HOMEP SYENKM NUMUTA UNN HOMEP SHEWKN CKPEeNMeHHbIX IMMUTOB.
MoBTOPHLIA KWK ABYX KHOMOK “fune” npou3BegeT 3anucb 3HaAYeHU C
COOTBETCTBYIOLUMM  3BYKOBbIM  COMPOBOXAEHWEM U  KpaTKOBPEMEHHOW
KpacHon Hagnuceto MEMORY. Bbixog u3 MeHI0 HacTporKuM C MpUMEHeHneM
TeKkywiero (TeKkywmx) napameTpoB OCYLUECTBNSETCA KIUKOM OBYX KHOMOK
"select” nnu BKNOYEHNEM NCTOYHVMKa Bbiknovatenem "ON/OFF.

9 PABOTA TEPMOMETPA

Y6eauTech, 4TO AaTYMK TEMMNepaTypbl NOAKMIOYEH K UCTOUHMKY MUTaHMSI.
Bbi6op BapuaHTa paboTbl TEPMOMETPA AOCTYNEH TOMbKO MPY BbIKIOYEHHOM
WCTOYHMKE MUTaHWs (Bblknovatens B nonoxeHun "OFF’). OTtobpaxeHue
paboTbl TepMOMETpa OCYLLECTBNSETCA HA BEpXHeN cTpoke aucnnes (puc. 3).
9.1 OnucaHue pabomsl mepmomempa

Ecnu patuuk TemnepaTtypbl He NOAKMIOYEH K UCTOUMHUKY NMUTaHUS, TO Ha
avcnnee TepMomeTpa OyayT oTobpaxaTtbcs npouvepku. Ecnu  patumk
nogkmnoyveH, TO uudpamu oTobpaxaetcss Temnepatypa [JdaTyvka, a
rpadpmyeckasi nogckaska cripasa cCoobLMT O BapnaHTe paboTbl TepMoMeTpa.

BapuaHTbl paboTbl TepMOMETPa MOryT

ObITb creayoLWUMK; °C
1) TepmomeTp  MOXET  MpPOCTO TEMP.
uHopMMpOoBaTL O TemnepaTtype Aartyuka. Puc. 6. Cumeor
Ha pucyHke 6 nokasaH CMBOI-Noackaska UHPOPMAULOHHOZO
TEPMOMETPa, KOTOPbIA  MH(OPMUPYET O
mepmomempa

TeKyLleM COCTOAHNN JaTHKa TeMmnepaTypbl.



2) TepmomMeTp MOXeT WMCMOofb30BaTbCA Kak °c
TEPMOpPErynsaATop W YNpaenATb HarpeBaTenem HEAT
(puc. 7) nnm oxnaxgeHnem obbekta (puc. 8)
Yyepe3 pene, KOHTaKTbl KOTOPOro BbiBEAEHbl Ha
CMCTEMHBI pasbem 3agHeil naHenn. Peme u  Mempa ¢ nodozpeeom
KOHTaKTbl ~ TepMOMeTpa  paccuyuTaHbl  Ha
KOMMYTaumio YCTPOWUCTB MOLUHOCTbIO o S500BT °C
(2.5A). CooL

3) TepmomeTp MOXeT  O4HOpPa30BO
OTKMIOYUTb  HanpshkeHue  WUCTOYHMKa  Mmpw

HarpesaHuu Jartyvka ho 3aaHHON

Temnepatypbl. Ha pucyHke 9 nokasaH CUMMBOM- o
nofckaska TepMOMEeTpa OAHOPA30BOro Harpeea MAX |
JaTyuKa 3Hepruen UCToYHUKa NuTaHus (GbicTpast

3apsaKka KUCINOTHOTO akKyMyrnsiTopa, Hanpumep Puc. 9. Cumeon

po Temnepatypbl 30 - 40°C).
4) TepmomeTp MOXeET ynpaBnate  UCMOYHUKa numaHus

NCTOYHUKOM NATaHMA C  NOAKMHOYEHHbIM
HMXPOMOBbLIM HarpeBaTeneMm Ans nogaepxaHus °C x|
3afjaHHOW TemnepaTypbl, Hanpumep, BaHHbl C SOPH

3NEeKTPONUTUYECKUM pacTBopoM. Ha pucyHke 10

nokasaH CMMBOJI-MOACKAa3Ka Takoro TepMomeTpa. Puc. 10. Cumeon

mepmomMempa ¢ Hagpegsom

9.2 Beibop eapuaHma paboms!  om ucmoyHuKa MUMaHusi
mepmomMempa U  ycmaHoeka  3Ha4YeHUus
memnepamypb! U derlbmbl MepMope2ynsmopa

Bbibop Heobxogumoro BapuaHTa paboTbl TepMOMeTpa M yCTaHOBKa
3aJaHHOW TemnepaTtypbl AOCTYMHO TOMbKO MPU  BbIKIMIOYEHHOM WUCTOYHUKE
nuTaHua (Belkntoyatenb B nonoxeHun "OFF’). AKTUBMPYWTE KHOMKamu
"select” CTpoKky TepMOMeETpa Ha Jucrnee XentbiM LBETOM. Bonagute B
MEHIO HaCTpPOMKM — KIMKOM ABYX KHOMok “select’. CnpaBa Ha CTpoke
HaYHYT MUraTb XXeNTbIM LIBETOM CUMBOSbI-NOACKA3KU.

- BepxHelnt kHonkow “fune”’ BblbepuTe 3HaveHMe TemnepaTypbl Unu
OenbTbl TEPMOPETYNATOPa; hanee KHONkammn ”“select’ akTuBupyiTe
paspsg, 3ateMm  KHomkamu “tune” u3MeHuTe 3HadYeHue paspsga  Ha
Heobxoanmoe. KHonkow ”select” akTMBUPYITE XKENTbIM LIBETOM NOACKa3KM.

- HwxHen kHonkow “tune” BbibepuTe BapuaHTbl paboTbl TepMOMETpa:
puc. 6-10.

MprvMeHeHne BbIbpaHHbIX NapameTpoB paboTbl TaiMepa W BbIXO4 U3
MEHIO HaCTPOWKM OCYLLECTBINSETCS KIMKOM ABYX KHOMOK “select” nvbo
BKIIIOYEHVEM WCTOYHMKa BbiktovaTtenem "ON/OFF.

Puc. 7. Cumeon mepmo-

Puc. 8. Cumeon mepmo-
mempa ¢ oxnaxoeHuem

oOHopasosoao Haegpesa om

10 YCTAHOBKA MAPAMETPOB TAVIMEPA 1 CHETU/KA
MN3meHeHre napaMeTpoB TarmmMepa Unm cHeTYMKa AOCTYMHO TONbKO Npu
BbIKIIOYEHHOM WCTOYHVKE MUTaHWs (BblkmtodaTtens B nonoxeHun “OFF).
OTob6paxeHne paboTbl TanmMepa OCYLLECTBASIETCA Ha CTPOKe Tarimepa (puc.
3), paboTbl cueTyMKka — Ha CTpOKe cYeTyMKa W, ecnu BblbpaH Ha CTpoke
BaTTMETPa, TO U Ha CaMOW HWXHEN CTPOKe AWCHes.

10.1 OnucaHue pabomsl malimepa u cHem4yuka

AnroputM paboTbl 1 TalMepa 1 CHETYMKA MOEHTUYEH.

Tanmep n cyeTymk moryT paboTtaTe Kak C NpsMbIM CHETOM, Tak U C
obpaTHbIM, KaKk [03aTopbl - CO CHETOM OT CTapTOBOrO 3HaYeHust 4O Hyfs.
CnpaBa Ha cTpokax TaWmMepa W CYeT4MKa OTobOpaxalTcs CUMBOIbI-
NoACKas3kn 0 BapuaHTax paboTbl AaHHbIX NapamMeTpoB.

Ha pucyHke 11 nokasaH cumBOnN-
noAckaska TaviMepa M CYeTYMKa C MPsiMbIM
CYETOM W CTapTOBbIM 3Ha4YeHWEM paBHbIM
Hyrno. Tanmep C MpsIMbIM  CYETOM
CeKyHOOMEp  yAayHo  coyeTaercs c
HernpepbiBHOW paboTo  uCTouHMKa 6e3
OTKIOYEeHNs No BpemeHw. B gaHHom cniyyae, -
npu BKMIOYEHUWM MUCTOMHUKA Ha Auchnee Ha
cTpoke Tammepa 6OygeT oToOpaxaTtbCs
ANUMTEeNbHOCTb PaboTbl UCTOYHMKA.

Ha pucyHkax 12, 13, 14 nokasaHbl
CMMBOSbI-NOACKAa3KN BapUaHTOB OKOHYaHWS
paboTbl Tarimepa uUnu cyeTyMka-gosatopa C
0oBpaTHbIM CYETOM: OT CTApTOBOrO 3HAYEHMWsI i
po Hynsa. [lpn  [OOCTWXKEHWM  HyrneBoro
3HAYEHMS BKIIOYMTCS 3BYKOBOV curHan (Anst py,c 13. Cumeon mativepa/
TaiMepa nOBTOPsOLMECS [Ba KOPOTKUX
curHana,  Ana  cyeTyuka-gosartopa
NOBTOPSAOLLMACA OTNUHHBINA curHan),
3aMuUraroT KpacHblM LBETOM MOLCKa3Ku, cyeT B | .
NPOJOIMKUTCH C MUHYCOBbBIM 3HAYEHVEM U:

- BbIXOQHOW TOK NOIHOCTbIO
oTknounTes (puc. 12);

- NMUT BbIXOJHOrO TOKa CHU3WUTCH A0

10% oOT ycTaHOBEHHOrO 3HayeHus -puc. 13

- BbIXOQHOW TOK HE M3MEHMUTCSI NOCNe OKOHYaHWsl paboThbl TanMepa unu
cyeTumnka-gosartopa (puc. 14).

Tanmep 1 cyeTymk MoryT paboTats:

- co cbpocom cyeta (OOHynmeHuem wunyM BO3BPaTOM Ha CTapToBOe
3HaveHue) Npu NPUHYQUTENBHOM BbIKMHOYEHNM;

- C NPOJOIPKEHNEM cyeTa Npuy nocredyoweM BKIIOYEHUN UCTOYHMKA.

Puc. 11. Cumeorn cekyHOomepa/
cyemuyuka co c4emom arneped

Puc.12. Cumeon matimepa/
cyemyuka-do3amopa ¢
OMKJ/II0YEHUEM MOKa

cyemyuka-0o3amopa co
CHU)XeHuUem moka 0o 10%

Puc.14. Cumeon matimepa/
cyem4uka-0o3amopa 6e3
OMKJ/IFOYEHUSI MOKa



CnpaBa CHU3y Ha CTpoKkax TalWMepa W cyeTymka oTobpaxatoTcs
CMMBOIbI-NOACKA3kM O BapuaHTax paboThl AaHHbIX NapaMeTpoB.

Ha pucyHkax 15 - 16 nokasaHbl
CMMBOIbI-NOACKa3kn paboTbl Taimepa u

CYyeT4nKa co C6POCOM cyeTa (J'IOMaHbIe

CTpenku) npu npuHygutensHom  Puc. 15. Cumeornsi pabomsi co

OTKJMIOMEHUN UCTOYHMKa BbIKNO4YaTenem C6pOCOM cyema ripu

"ON/OFF’, unn ¢ npoformKeHneM cyeTa MPUHYOUMETbHOM 8bIKITFOYEHUU

(NpsiMble  CTpenku) npu nocrenyoLlem

BKIMIOYEHUN UCTOYHUKA.

HQMMeanMe: HanpaBlieHHble \ /
CTpenikn BBepXx Nnoacka3biBadT O pa60Te
CO c4YeTOM Bnepen, a HanpaslieHHble Puc.16. CUMGOﬂbI pa6ombl c
CTpEeNikKn BHMU3 — COOTBETCTBEHHO C

rnpodormKeHUeM c4yema rnpu

obpaTHbIM CYeTOM OT CTapTOBOro
P P nocnedyioweM BKJ/Tl04YeHuu

3Ha4YeHuda 00 HynA.

10.2 Bbibop sapuaHma pabombi matiMepa unu cHemyuka.

AKTVMBMPYWTE CTPOKY TanWMepa WMAM cYeTYMKa Ha Aucrnee KHOMKamu
"select” xenTbiM LBETOM. BoanTe B MEHIO HACTPOMKUN — KIMMKOM [BYX KHOMOK
"select”. CnpaBa Ha CTpOKE HAYHYT MUraTb XXeNTbiM LBETOM CUMBOIbI-
noackasku. BepxHen kHonkow “tune” BbiGepuTe OOUH 13 BapuaHToB paboThl
TaiMepa WM CYeTYMKa C MPSAMbIM CHETOM MMM C OOpaTHbIM CYETOM C
onpegeneHHbIM BapyvaHTOM OTKMOYeHUA paboTbl (CMMBOSMbI-NOACKA3KU Ha
pucyHkax 12-14). HwxHel kHonkow “tune” Bblbepute cumBon paboTbl
Tarimepa unm c4eTyrKa co cbpocom cyeTa (CMMBOIMbI-NOACKa3ku Ha puc. 15)
npu MNPUHYAUTENBHOM BbIKIOYEHUN WUCTOYHMKA BbikmodaTenem "ON/OFF’
UM C NPOJOIDKEHMEM CYeTa Mpu MOCMEAYHLWEM BKIMOYEHUN WMCTOYHMKA
(cumBonbl-noackasku Ha puc. 16).

10.3 Hacmpolika cmapmogo2o 3Ha4yeHuUs matmepa unu cyemyuka.

Y6eoutecb NO CMMBONMKE, YTO Ha CTPOKe TanWmepa WM CYeT4ymka
oTOOpaxaeTcs COOTBETCTBEHHO TalWMep WM CYETYMK-Jo3aTop (CUMBOM-
noackaska - puc. 11). KHonkow “select’ akTMBMpynTe noodepenHo Kaxabin u3
paspsgoB vMcna, a HaxatueM KHOMKW “tune” BO BpeMsi MepuaHus paspsga
yCTaHOBUTE HYXHYL0 undpy. CoxpaHeHne BbIOpaHHOro 3HaYeHns 1 BbIXOA, U3
MEHIO HACTPOWMKM  OCYLUECTBMSIETCS KIIMKOM [OBYX KHOMOK “select’ wnn
BKIIIOYEHVEM UCTOYHMKA BblkntoyaTenem "ON/OFF.

10.4 OcobeHHocmu pabomb! cHem4uka

CyeTunk-go3aTop nNpegHasHayeH AN KOHTPONS 3a TOMWMHON MOKPbITUS
JeTanu, yyeta KONMYecTBa SNeKTpUYecTBa Ans AO3MPOBKU 3MEKTPONUTOB
ranbBaHM4YeCKOM BaHHbI, WM ydYeTa MnepedaBaeMoro 3rekTpuyecTsa Wnu
3Heprum npu paboTte C akKymMynaTopamu unv pyrumv BU4amm Harpy3sok.

EavHynua usMepeHusi cyeTumka MoxeT OblTb amnep-yackl, amnep-
MWHYTbl MNW BaTT-4acbl. Pa3genuTenbHble 3HakM Ha AWcnnee crnesa Ha
npaBo pasgensioT:

- AN amMnep-4acoB: KUNo-amnephbl, amnepbl, TbiICAYHbIE aMnep;

- ONs aMnep-MUHYT: TbICSYU MUHYT, MUHYTbI, CEKYHAbI;

- ANs BaTT-4acoB: KANoBaTT, BaTT, MUNNMNBATT.

[vnana3oH paboTbl cyeTymKa C amnep-4acamu un BaTT-4acamm ot 0.001
0o 9 999.999 eavHul; ouanasoH cyeTyuka ¢ amnep-muHytamm ot 1/60 (1
cekyHApl) Ao 9 999.59 amnep-MuHyT.

CyeTunk coxpaHseT TeKyllee 3HayeHue B ISHEProHe3aBUCUMYIO
namsATe MCTOYHMKA MPU  KaXKOOM  OTKIMOYEHUM WCTOYHUKA MUTaHWs
BbIKMoYaTenem "ON/OFF’ wn kaxgylo MWHYTYy BO Bpems paboThbl
WCTOMHMKA, [ONS YMEHbLUEHUs] MOrpelHocT c4eTta Mpu  aBapUMHOM
nponagaHnm BXOAHOIO AMeKTPONUTaHus.

10.5 [oronHumerbHble 803MOXHOCMU maliMepa U cyemyuka

Ecnv npy BKMIOYEHHOM WCTOYHWKE MUTaHWSA aKTUBMPOBATb XENTbIM
LiIBETOM CTPOKY TaiMepa Ha Aucrnnee KHonkamu "select” 1 HaxaTb BEPXHIOH
KHOMKy “fune”, TO Ha CTpoke Tanmepa OTOOpa3uTCA CTapTOBOE 3HaveHue
Tarimepa, eCnn HaxaTb HWXKHIOI KHOMKY “fune” — To oTobpasuTbcsi Bpems
paboTbl MCTOMHMKA NWUTaHUS C MOMEHTa €ro MnocregHero BKIOYEHUS
Bblkntovatenem "ON/OFF.

Ecnv npy BKMIOYEHHOM WCTOYHWKE MUTaHWSA aKTUBMPOBATb XXENTbIM
LUBETOM CTPOKy CYETYMKa Ha [Jucnnee KHomkamu “select” 1 HaxaTtb
BEPXHIOK KHOMKY “tune”, TO Ha CTpoke cyeTynka OTObpas3vTCsi CTapToBOE
3HayeHVe cyeTyMKa-[03aTopa, €CNM HaxaTb HWKHIOW KHOMKy “tune” — To
0TOOPa3nTLCA NPOMAEHHOE 3HAaYeHWe cveTyrka C MOMEHTa MocriefHero
BKIIOYEHWS UCTOYHMKA BblkmtodaTenem "ON/OFF.

Ecnn B MeHI0O HacTporiku BblbpaTb 0e33BYYHbIi pexuM paboThbl
Taimepa M cyeTyMKa, TO B MpaBOM BepxHeM yrry otobpasutcs CUMBOI-
noAcKaska nepevyepkHyTbI AMHAMUK U NOCiie OKOHYaHust paboTel Tanmepa
UK cHeTYMKa 3TOT cMmBon ByaeT muratb 6e3 3ByKOBOro CONPOBOXAEHUSI.

Ecnv npy BbIKMIOYEHHOM MCTOMHMKE NWUTaHUA aKTUBUPOBATb XENTbIM
LIBETOM CTPOKY TavMepa Ha gucrnee KHornkamu “select” n HaxaTtb nobyro
KHOMKy “tune”, TO Ha CTpOKe TaWmMepa 3efneHbiM LBETOM OTO6pasnTcs
obuee Bpems paboTbl NCTOYHUKA NMUTAHUS C MOMEHTa ero NPon3BOACTBA.

Ecnv npu BbIKMIOYEHHOM WCTOYHVKE aKTUBMPOBATb XENTbIM LIBETOM
CTPOKY CYeTYMKa Ha gucnnee kHomnkamu "select’” n HaxaTb noOYy0 KHOMKY
“tune”, TO Ha CTpoKe cyeTyMKa 3erfeHbiM LBEeTOM oToOpasutcs obuias
CyMMa amnep-4acoB, Npoledwmx 3a Bce BpeMsi paboTbl MCTOYHWKA C
MOMEHTa €ero npou3BOACTBA, AaXe eCnum CYeT4yuMK paboTaeT C amnep-
MWHYTaMu UnNu BaTT-yacamu.




11 PABOTA NCTOYHUKA C HAIPY3KOW

11.1 Pabota B pexume ctabunusauum HanpsHkeHuUs
B aToM pexume HanpsiKeHne M TOK Ha BbIXOOE UCTOYHUKa MUTaHus
COOTBETCTBYIOT ropusoHTanbHoMn NVHUK BOSIbT-aMMnepHON
xapaktepucTuku, ganee (BAX). Ha puc. 17 nokasaH rpaduk, NOSICHAOLLNIA
paboTy UCTOYHMKA MUTaHKA Ha Pa3HbIX PEXMMax paboTsl.

HanpﬂwceHue TOYKA MaKCHMAaJIbHOW MOIITHOCTH 1

A PEKUM CTAOWIM3ALUH ABTOIEPEKIIIOYEHHS PEKUMA
crabuim3anuu
Hanpspkenus (Constant Voltage)
! e
Umax cTabuIu3anuu
(T;()';I((B; Perynuposka numura TOKa
A HaIpPSHKEHUS — (Constant
Perynmposka Current)
JIMMHTA TOKA
»
0 Imax " Toxk
(rouka K.3.)

Puc. 17. Bonbm-amnepHasi xapakmepucmuka UCmOoYHUKa numaHusi

Hna paboms 8 pexxume crmabunudayuu HarnpsixeHus:

11.1.1 YcTtaHoBuTe TpebyemMble NMMMUTLI HANPsSXKeHWs 1 Toka, credys nn. 8;

11.1.2 Cobniogas nonsipHOCTb, NoAcoeAuHUTe Harpysky. NomHute, B
uensax anekTpo6e3onacHOCTW, BbIXOAHAA LeEMb MWCTOYHUKA
AOIMKHa ObITb 3a3emMneHa Yepe3 BUAWMbIAN BUHT 3a3eMIleHUs
Ha 3agHen NaHenu UCTOYHMKA.

11.1.3 Bknounte MCTOYHMK NWTaHMA  (MepemecTVB  BblKMovaTenb
"ON/OFF’ B nonoxeHune “ON’) ¢ COOTBETCTBYIOLLEN Harpy3Kou.

O paboTte nCTOYHMKA B pexume cTabunusauun HanpskeHus “Constant
Volfage”  (ropusoHTanbHas  nuHua  BAX) ¢ Harpyskon  OygyT
CBMAETENbCTBOBATL 3€MeHbI LBEeT MHAMKaTopa pexuma crabunusaumm
HanpskeHusl, 3eneHblii UBET BbIxogHOro HanpskeHns VOLTS Ha gucnnee u
npoTeKaloLme 3Ha4YeHNs ToKa Harpysku.

MoXHO yBWMAETb, YTO 3HAYEHWE pearnbHOro BbIXOAHOMO HampsXXeHWs
OyQeT paBHO 3HAYEHUIO NUMUTa HaMpsKeHWs U He Oyder 3aBuceTb OT
n3MeHeHust Harpyskn. OT u3MeHeHusa Harpy3ku OyaeT 3aBMCETb TOMbKO
BbIXOJHOW TOK.

MprvmMeyanue. Ecnu nnaBHO W3MEHSATb COMPOTUBIIEHWE Harpy3ku OT
6eCckoHEeYHOCTW A0 Hyns, To paboyas Todka cHavana OT OCU HanpshKeHUst
(touka  xonoctoro  xopga) Oyder nepemewaTtbCA  BNpaBo MO
ropusoHTansHou nuHumM  pexxuma “Constant Voltage”, a 3atem npu
OOCTMKEHMUN TOKOM 3HayeHus “A limit” (nepenoMHasi Touka yCTaHOBIEHHOM
MakCUMarnbHOM MOLLHOCTX) MPOM30MAET NepeKkiodYeHne — U3 pexuma
ctabunusaumm HanpsbkeHus B pexum ctabunusauum Toka. [danee no
BepTukanbHon nuHum “Constant Current” paboyas Touka 6yaer onyckaTtbCcs
BHM3 OO OCM ToKa. Touka KacaHus OCM TOKa COOTBETCTBYET KOPOTKOMY
3amblkaHuio. [py u3MeHeHun COoMpoTUBMEHWS Harpy3km B oOpaTHOM
HanpaeneHun (0T Hynsi A0 OEeCKOHEeYHOCTW) MEepeknioYeHe pexnMoB
Npon3oMAET, COOTBETCTBEHHO, B 06paTHOM NOCNeaoBaTeNnbLHOCTY.

11.2 Paborta B pexume ctabunusauum Toka

B aTOM pexxume HanpspkeHue U TOK UCTOYHMKA MUTaHWUs COOTBETCTBYIOT
BepTuKanbHou nuHumu BAX, puc. 17.

Mna paboms 8 pexxume crmabunudayuu moka:

11.2.1 YcrtaHoBuTe Tpebyemble NMMMUTLI NapaMeTpos, cnegys nn. 9. Jiumut
BbIXOOQHOIO HanpspkeHusi yCTaHOBUTE B MaKCUMalbHOE 3HayeHue,
nnbo B TO 3HayeHue, Honee KOTOPOrO MCTOMHUK HE OOIMKEH AaBaTb
npu CHWXeHUM Harpyskn (Ha BAX aTo nogbem no BepTuKanbHON
NVHUM OO MepecevyeHuss C ropu3OoHTamnbHOW - MepenomHas Touka
YCTaHOBIEHHON MaKCUManbHOM MOLLHOCTU W aBTOMEpPEeKIioYeHns
pexvMa ctabunusauum).

11.2.2 Cobniogas NnonsipHOCTb, NOACOEAUHUTE HArpy3Ky.
11.2.3 Bkmounte MCTOYHUK NWUTaHMA  (MepemecTVB  BblKMovaTenb
"ON/OFF’ B nonoxeHue “ON’) c COOTBETCTBYIOLLEN Harpy3Kou.
Ecnu Harpy3ka BbiOpaHa BepHO, TO WCTOYHMK OydeT HaxoauTbcs B
pexxume ctabunusaumm Toka "Constant Current’ (BepTuKanbHas nvMHUSA Ha
BAX) — 3aroputcs KpacHbIN LBET MHAMKATOPa pexvuma ctabunmsauum Toka,
1 3HaYeHVe BbIXOAHOro Toka 0TObpa3nTcs KpacHbIM LIBETOM Ha gucniee.
MoXHO yBMAeTb, YTO 3HaYeHWe pearnbHOro BbIXOAHOro Toka OyaeT
pPaBHO 3HAYeHVI0O NMMUTa Toka W He OydeT 3aBUCETb OT WM3MEHEHUS
Harpysku. OT m3MeHeHWs Harpysku OyaeT 3aBUCETb TOMbKO BbIXOOHOE
HanpshkeHuve.

Mpumep. Ecnn nogkniounTe K MCTOMHUKY MUTaHWS 3reKTPoOMOTOop, TO
NMMUT HanpsikeHns OyadeT onpenensaTb 060pOThl ANEKTPOMOTOPa Ha Manon
Harpyske (pexxum “Constant Voltage”), a numnt Toka (pexum ”Constant
Current”) — MOMEHT BpaLLeHusl, CUny TArv npy 60MnbLION Harpys3ke.



12 PABOTA NCTOYHMKA C KOMIMbKOTEPHBLIM YTPABNIEHVEM

KomnbloTepHoe ynpaBfneHve WCTOYHUMKOM MUTaHns OBOpYyAOBaHHbLIM
noptom RS-485 ocyliecTBnsieTcss npu nomowy AemoHcTpaumoHHon 1O
"Controller 485" (OC: Windows) wvnuM C MOMOLbIO MNPOMbILLUMEHHbIX
KOHTponnepoB. [nsa paboTbl MCTOMHWKA MNWUTAHUS C  KOMMbIOTEPHbLIM
ynpasneHveM Heo6xo4MMO BbINONHWUTL criedytoLuye yCroBus:

12.1 He nogknio4as UCTOYHMK NUTaHNS K KOMMbIOTEPY — BOMAUTE B MEHIO
ncToyHmka (nn. 8). BeinonHsia nyHkTel 10, 11, 12 cMCTEMHOrO MeHto,
npuceonte 6noky/6nokam nuTaHus COOTBETCTBEHHO
WHAMBUAYanbHbI HOMep YycTponcTBa (no ymondaHwio Ne15),
yCTaHOBUTE OAMHaKOBYIO ANt BCEX MCTOYHWMKOB CKOPOCTb paboTbl
(no ymonuanuio 9600 6o0p); BblIbepuTe OAUHAKOBLIM BapUaHT
npotokona MODBUS.

12.2 MogknounTe agantep USB-RS485 k pasbemy komnbiotepa USB u
kabento BHyTpPeHHel ceTu.

12.3 ToacoeguHuTe, cobniogasi nonsipHocTb, kabenb Bawew cetn k
cucTeMHoMy pa3beMy RS-485 NCTOYHMKA/MCTOMHUKOB NUTaHMS.

12.4 BknounTe UCTOYHUK (MCTOYHUKWM) NUTaHUA CETEBLIM BblKMoYaTenem
"POWER”, Haxogswmmcs Ha 3agHen naHenu.

12.5 Ortkpovite gemMoHCTpaunoHHyto nporpammy “Controller 485. Ecnu
BCE BbINOMHEHO BEPHO, TO Ha MOHWTOPE KOMMblOTepa ornepaTop
OygeT wvMeTb  [JOCTyn K CTpaHuue  YNpaBreHus  KaXgoro
NOAKMIOYEHHOTO UCTOYHMKA MUTaHWS.

13 BbIKITKOYEHVE NCTOYHUKA NMNTAHNA

13.1 YrtoObl OTKMIOUMTL BLIXOOAHOE HanpsPKEHNMe U  TOK  Harpysku
nepesegute Bolkntovatens "ON/OFF’ B nonoxerHwe “OFF.

13.2 BbIkmiounMTe nuTalollee HanpskKeHne WCTOMHUKa BbIKMOYaTeNnem
"POWER’ Ha 3agHel naHenu npubopa, BpeMsi ero BbIKMOYEHUSs
3aiMEeT HECKOIbKO CEKyH.

13.3 Tlpu pgnuTenbHOM MepepbiBEé B 3KCMMyaTauum  UCTOMHMKa
pekoMeHAyeM OTKIYUTb UCTOYHUK OT BHELLHEN NUTaloLLEN CeTu.

14 OOMONHNTEJIbHBIE BOSMOXHOCTU

Mpyn neperpeBe pagmatopa WCTOMHWMKA NWUTaHUs npou3onget
OTKIMIOYEHNE BbIXOQHOIO HAMnpshKeHWs C  BKIIOYEHUEM CUrHanusauum
neperpesa - noovepegHoe MUraHue KpacHOro W 3eneHoro CBeTOAMOAOoB
Ha nepegHen NaHenu UcTouvHuka. [ns Bbixoga Ha HOPMarnbHbBIN PEXUM
paboTbl nocne oxnaxaeHus paguatopa, HeobxoauMo nepesanyCcTuTb
UCTOYHUK BbIKIlOMaTENeMm CeTeBoro HanpsHKeHns "POWER”,
HaxodslMMCSl Ha 3agHei naHenwu WCTOYHVKA. Mpwn YacTom
OTKIMIOYEHNN  UCTOYHMKA HeoBX0OMMO NPOBEPUTb COCTOSHWE CbEMHOTO
BO34YyLIHOro hmrbTpa, UCNPaBHOCTb paboTbl MPOAYBOYHOrO BEHTUNATOPA
Ha 3agHeV naHenu, cTeneHb 3arpsi3HEHUst paguaTopa, HanMyMm XopoLuo
BEHTUNMPYeMOro obbema BOKPYr UCTOYHMKA NuTaHus. B 3aBucumocTn ot
arpeccvBHOCTM BO3Jyxa OKpyXaloLlein cpedbl, 3amnbifieHHOCTU paboyero
noMeleHns  UNbTPYIOWYD  TKaHb  HeobxogumMo  nepvoanyecku
npoMmbIBaTb BOAOW MMM MEHSTb Ha HOBYIO.
Mpn Bpocke BXOAHOrO 3MEKTPOMUTaHWA, WCTOYHUK aBTOMAaTWM4ECKU
BbIKIMIOYNUTCS, @ NPU HOPManM3auuy NMTAIOLWEro HanpsXKeHUs UCTOYHUK:
- OTKMIOYUT BbIXOOHOW TOK CO 3BYKOBbIM CWUrHamoMm asapUHOro
OTKIMoYeHNst Nnpy paboTe Tarmepa co cbpocom cyeTa (0OHyneHem
Uy BO3BPaTOM Ha CTapTOBOE 3HaYeHue);

- MPOAOSHKMT MpOTEeKaHWe BbIXOOAHOrO TOKa MpW OPYrmx HacTpourKax
Tarimepa 1 cHeT4MKa.

Mpy KaXOOM  BKIIOYEHUM WCTOMHMKA MUTaHWA  BblKMoyaTenem
"ON/OFF’  npoucxogut  aHanu3  paboTocnocobHOCTM  CUIIOBOTO
npeobpasoBaTtens UCTOYHMKA M B Criyyae oTkasa (MOfoMKu) npounsonaeT
OTKIMIOYEHNE WCTOYHMKA CO 3BYKOBOW CUrHammsaumeh W CUHXPOHHbIM
muraHveMm pgucnnes. B Takom cnyyae HeobxoguMmo cBHA3aTbCA C
cepBuCHOM cnyxbol TexHudeckon nopaepxkn BVP  Electronics wnm
npogasLioM 060pya0BaHNsA ANs NPOBEAEHUA PEMOHTHbIX paboT.



15 TAPAHTUWHBIE OBASATEJIbCTBA

BVP Electronics rapaHTupyer paboTocnocobHOCTb UCTOYHMKA
nuTaHus B TeveHun 36-x MecsiLeB CO AHSA MOKYMKW, NpW NpaBUMbHOW ero
akcnnyaTauum n cobniogeHnm mep 6esonacHocTu. B TeveHun ykaszaHHOro
Ccpoka npeanpusTue-u3rotoBuTens 6ecnnaTtHo ycTpaHseT oOHapyXeHHble
AedbexTbl MO0 3ameHsieT Ha HOBOe m3genue. B cnyyae oTkasa MCTOYHMKA
nUTaHus Mo MpuYMHe 3aBOACKOro Opaka wnuv ApyrMm  npuyduHam,
obpaTnTecb N0 MeCTy ero nNpuobpeTeHusl, UNM Ha caniT NPOWM3BOAUTENS:
https://bvp.com.ua.

YcnoBus rapaHTuu:

1 TapaHTus gencTBuTeNbHA TONBKO NPY HanM4um 3anofiHeHHOro MapaHTUIHOro TanoHa.

2 TapaHTUMHBIA PEMOHT MPOWU3BOAUTCA B TE€YEHWE rapaHTMNHOIO CPOKa, yKasaHHOro B
[apaHTUiHOM TaroHe.

3 CepuiiHblli HOMEpP M MoAenb W3Jenus [OMKHbl COOTBETCTBOBATb YKasaHHbIM B
[apaHTUiHOM TaroHe.

4 Vspenve CHUMaeTCst C rapaHTuyM B Cllydae HapylleHUsi MpaBuil, WU3NOXEHHbIX B
WIHCTpyKUMM No akcnnyaTtauuu.

5 W3genvie CHUMaeTCs C rapaHTUK B CREAYIOLLMX Cryqasx:

- NPy HanM4uK cregoB NMOCTOPOHHErO BMeLLaTenbCTBa (NonbITka peMoHTa U3aenusi B
HeyrnorHOMOYEHHOM CEPBUCHOM LIEHTPE);

- ecnu obHapyxeHbl HECaHKUMOHUPOBAHHbIE U3MEHEHUSI KOHCTPYKLMWU WNKU CXEMb
n3genus

6 [apaHTus He pacnpocTpaHsieTcs Ha CreayoLme HeMcnpaBHOCTY:

- MeXaHW4eckune NOBPEXAEHNS N MOBPEXAEHUS B pe3ynbTaTe TPaHCNopTUPOBKY
NnoBpeXaeHWs, BbI3BaHHbIe NonagaHnem BHYTPb U3OENUsi NOCTOPOHHMX MPeaMeTos,
aTMOCEpPHbIX OCafKOB, XWMOKOCTEW, NapoB arpecCUBHbIX BELLECTB, MeTann4yecknx
NpeaMeToB, HAaCEKOMBbIX;

- MOBPEXAEHUS, BbI3BaHHbIE CTUXMEN, NOXapOM, ObITOBbIMU hakTopamu, BHELLIHUMMU
BO3[ENCTBUSMM, HENPaBUIbHLIM NOAKMIOYEHNEM, a TaKKe HECHACTHbIMY CIyYasiMu;

- Mcrnonb3oBaHne 6roka NUTaHWs B YCNOBUSAX XMMUYECKN arpeCCUBHON OKpYXXatoLL e
cpeppbl 6rnvke 4em 1 MeTp OT UCTOYHMKA XMMUYECKON arpeccum 1 MeHbLle 4em 1 MeTp
[0 YPOBHS NMOBEPXHOCTW arpecCUBHOM XUOKOCTHU;

- NOBpEeXAeHusi, Bbl3BaHHble  HECOOTBETCTBMEM  MNapaMeTpoB  MUTaOLWMX,
TENEeKOMMYHUKALMOHHbIX, KabenbHbIX CETEN, BHELUHUMU hakTopamu;

- obopynoBaHue akcnnyaTnposanoch 6e3 3aWwuTHOro 3a3emMrneHus

- MOBPEXOEHWSl, Bbl3BaHHbIE WCMOMb30BaHMEM HECTaHOapTHbIX  pPacXodHblX
martepuarnos, BbIXOAHbIX kabenew, NepexofHNKOB, afanTepos.

7 BVP Electronics cHumaeT ¢ cebsi 0TBETCTBEHHOCTb 3@ BO3MOXHbIV Bpesd, NpsiMo unm
KOCBEHHO HaHeceHHbI npoaykumnenn BVP Electronics niogam, AoMallHUM XXUBOTHBIM,
MMYLLIECTBY B Cry4ae, ecnv 37O NPOM3O0LLNO B pe3ynbTare He cobnogeHus npasun m
YCMOBWIA 3KCNNyaTauun, YCTaHOBKW W3LENus, YMbIWMEHHbIX WM HEeOCTOPOXHbIX
OeicTBuiA noTpeduTens unu TpeTbux nuu,.

B’V\P _Electronics
N’

VIMITynbCHBIN CTaOMIIN3HPOBaHHEIH
HCTOYHMK [TUTAHUSA IIOCTOSHHOIO
TOKa

BVP TFT 15V 60A
Yxkpauna, r. Kues-022

Tea/axe: + 380 (44) 492-13-28
E-mail: info@bvp.com.ua

https://bvp.com.ua




