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1.1

1.2

1.3

1 3ATAJIbHE NMPU3HAYEHHA IXEPENA XXUBNEHHA

Ixepeno xwusneHHsa BVP TBR 60V 15A (man. 1) - ue iMnynbCHWN
nepetsoptoBad Mepexesol Harnpyrm 230B 50 [Ty B nocTiviHy
perynboBaHy Hanpyry go 60B, 3 perynboBaHuMm niMiTom cTpymy 15A.
* xepeno xuBrneHHs Moxe Buaasath Ha 33% Oinblue 3a BkasaHUi

NiMIT 3a paxyHOK iHLIOro napameTpy, ane B Mexax NoTYy>XHOCTi 61oKy.

DC Power
Supply
60V 154
80V or 204

Man. 1. ImnynscHe Oxepersio XUsneHHs MocmitiHo2o cmpymy
BVP TBR 60V 15A

Po6oui ymoBu ekcninyaTtauii:

- BXigHa Hanpyra amiHHoro ctpymy: 230 + 23B, 50 INy;

- Temnepatypa goBkinns: eig +5 go +40°C;

- BigHOcHa BonoricTe MNoBiTps: He Oinbwe 90% 3a TemnepaTtypoto
+25°C;

- atmocdepHun Tuck: 84 — 106.7 klMa.

[bxkepeno XuBneHHs npu3HaveHe Ans 3abesneyeHHs cTabinbHO

NOCTINHOK BUXIAHOK Hanpyrow W CTPYMOM ErneKTPOHHWX npunagis

nig 4Yac npoeKkTyBaHHS, BUMPOOHULTBA, AOCHIMKEHHS Ta PEMOHTY

pafioenekTpoHHOI  anapaTtypy, €enekTPOHHUX Ta  eNeKTPUYHUX

BMpoGiB. BigobpaxeHHs BuxigHoi iHdopmauii Ha TFT ekpaHi

[03BOMSE OJHOYACHO NoBayYnT MakcumyM iHdopmauii Npo BUXigHI

napameTpu mxepena >XUBMEHHS (MiMIT CTPyMy Ta Hanpyru, BUXigHi

3Ha4YeHHA CTPYMy Ta Hanpyru, MOTOYHI 3Ha4YeHHA Tanumepy W

nivymnbHWKa). Hesenwuki po3mipy npu BIGHOCHIN BUCOKiA MOTYXXHOCTI,

cTabinbHiCTb NapameTpiB, MOXNMBICTb 6Oe3nepepBHOi poboTn Ha

MOBHIN  MOTYXHOCTI  [03BONSAIOTL  BUKOPUCTOBYBaTW  JXepena

XMBMNeHHs1 B 6araTbOX NPOMWUCAOBUX ranyssx, B TOMy uuchi W ans

XWBINEHHS ranbBaHiYHNX BaHH.
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2.3.6

2 BUMOI'M BE3IEKN

CTyniHb 3axuCTy Bif YpaXkeHHsi eNneKTPUYHUM CTPYMOM [Kepeno
XUBMEHHS BiAHOCUTLCS A0 knacy 1.

EnekTpobe3sneka npunagy 3abesnevyeTbes

YUHHUKaMW:

- eneKkTpuYHa MILHICTb i3onauil MK BXIQHUMM | BUXiAHMMMK KOnamu
pxepena BuTpumye 6e3 npobow BuNpobyBanbHy Hanpyry,
cepefHbOoKBagpaTUYHE 3HaYeHHs AKoi AopiBHIOE 1.5 KB BNpogoBx
5 XBUNWH;

- Benu4YMHa onopy i3onauii MK BXIOHOI MEpPEXEel XUBMEHHS i
BUXIAHUM €NEKTPUYHUM KOMOM B YMOBax MiaBULLEHOI BOMOroCTi -
He MeHuwe 2 MOwm;

B mxepeni xuBneHHs € HebesnevHa Ans XWUTTA Hanpyra, TOMy npu

ekcnnyatauii HeobxidHO CyBOpO AOTpUMYBAaTUCA  BIAMOBIAHUX

3anobibKHMX 3axoaiB:

[hxepeno XvBneHHA cnig nigknoyYaTm B XKUBNSYY Mepexy i3

3asemMrnieHHAM. 3 MeTolo enektpobesnekM ogHa 3 BUXIOHWX Krem

pxepena XuvBneHHs mae OyTn 3asemneHa 3a OOMOMOrOI FBUHTA
0OAaTKOBOrO 3a3eMfleHHst Ha 3afHii nadeni  6noky. Akwo

HaBaHTaXeHHs abo obnagHaHHsA, WO 3'€QHYETLCS 3 [MKepernomM

XWBMNEHHS MaloTb BacHe 3a3eMreHHs, TO [0OATKOBE 3a3eMIIeHHs

He noTpibHo.

He ponyckanTe nonagaHHs ycepeauHy Kopnycy Yyepes BeHTUNALUIHI

OTBOPW CTOPOHHIX NPeAMETIB, KoMax, aTMocepHnX onagis, piavH,

napis arpecuBHUX PEYOBUH, NUY.

Ao 6noK KUBNEHHA BUKOPUCTOBYETbCA B YMOBaxX XiMiYHO

arpecrBHOTO OTOMYHOYOrO cepefoBulla (ranbBaHili), TO NOBMHEH

Oyt BCTaHOBMNEHWN inbTp Ha OMOK >XMBMNEHHS Ta BigCTaHb Big

arpecuBHOroO mkepena Ao 6noka xusneHHs mae 6yt He meHwe 1

MEeTp, a TaKoX OMOK XMBMEHHS Mae CTOATU He HUXYe HiX 1 MeTp Big

PiBHA NOBEPXHi ranbBaHiYHO! BaHHM.

He ponyckanTe cunbHOro  3abpydHEHHst 3axvMcHOro inbTpy.

PinbTpytody TKaHWHY HeobXigHO NepiogaMYHO MpoMuBaTW Y BOAI Y

3aMmiHoBaTU Ha HOBY.

He 3akpuBaiiTe BeHTMNAUIVHI OTBOpM (QiNbTP) Ha  KOpnyci

NPaLoYoro mKepena X1UBMeHHs, Lie nepeLllkompkaTnMme BeHTUNsLji

noBiTPS Mpunagy i MOXe npuBecTM [0 WOro neperpiBaHHA Ta

aBapiviHOro BiAKIMIOYEHHS.

He ponyckainTte po6oTy axepena Ha BeNIMKUX CTpymax i3 cnabo

3aTArHYyTMMU BUXiAHUMU Knemamu.

HacTynHnMu



2.3.7 He 3actocoByiTe BXigHi i BWMXigHi LWHypW, WO He BigNoOBiAalTb

HaBaHTa)XEHHIO NO CTPpyMy.

2.3.8 lpu nigknoyeHHi [mxepena >KMBNEHHA [0 iHWMX [XKepen

(akymynsTopie i Tomy nogibHe), cyBopo OOTpPUMYMTEChb
MONAPHOCTI 3'€AHaHHA Nnpunaais.

2.3.9 He posbupainite KOpMyc [mKepena >XMUBMEHHS, SKWO He Maete

KBanigikaLliiHUX HaBU4OK.

2.3.10PeMOHT [xepena XMBFMEHHA peKoMeHOYETbCA pobutn B

3.1

3.2

3.3
3.4
3.5

3.6

3.7

3.8

CepBiCHOMY LeHTpi BMpoOHMKa abo TOproBoro npeacTaBHUKA.
OCHOBHi CXeMHi pilUeHHs1 BYy3MiB [Keperna >KUBMEHHS MOXHa
3HanTM Ha cawTi: https://bvp.com.ua.

3  OCHOBHI TEXHIYHI XAPAKTEPUCTUKN

XKuBneHHs [xepena 30iACHIOETbCHA Big Mepexi 3MIHHOTO CTpymy
Hanpyroto 230 + 23 B, 4actototo 50 Iu;

MakcumanbHa cnoxuBaHa NOTYXHICTb Sxkepena - He bGinblwe 1150 Br;
CMOXMBaHa NOTYXHiCTb 6€3 HaBaHTaXeHHs - He BinbLe 14 Br;

KK mxepena - He meHwwe 85 %);

CryniHb 3axucty obonoHku — IP21;

[xepeno Moxe npauioBaT B pexumi ctabinisauii Hanpyru abo B
pexuMi ctabinisauii ctpymy. lepeMukaHHsi pexumiB — aBTomMaTuyHe,
3anexuTb Bif, BCTaHOBMEHUX MNapameTpiB [Keperna i 30BHiWHLOro
HaBaHTaXeHHs. |HAWKauia pexumiB cTabinisauii: Hanpyau — "Constant
Voltage” — 3enenun konip csitnoaiogy; cmpymy — "Constant Current’
— YepBOHUN cBiTNoaio;

Ixepeno ponyckae 6GesnepepBHy pobOTy Ha MakCUMarbHin
NOTY>XHOCTi B poboumx ymoBax Linoao0oBo npu 36epeXkeHHi TEXHIYHMX
XapaKTepUCTUK;

PerynboBanun nimit  Hanpyrv: 1.0 - 60.0 B; AuckpeTHicTb
BCTaHOBIEHHSI Ta BigobpaxeHHs Hanpyru: 0.05 B. BcTaHOBREeHHs
NiMITY  30INCHIOETLCS  KHOMKaMW B peXuMi  HanawTyBaHHsA, a
KOpUryBaHHs - BiAMOBIAHUM PE3NCTOPOM Y BCTAaHOBIEHOMY [iana3oHi.
HocskHi peB'aTb KOMIpOK nam'aTi Ans niMiTiB Hanpyrn Ta OeB'sTb
KOMIpOK nam'aTi Ans ckpinneHux niMiTiB Hanpyrn Ta ctpymy. Moxnuee
30inblueHHs nimMiTy Hanpyrn o 33% BiA4 MakcuMarnbHOro 3Ha4YeHHs 3a
paxyHOK 3MeHLUeHHA niMiTy CTpyMmy, BIOMOBIAHO Ha TOW caMuin
BijCOTOK ANsi 3anobiraHHs NepeBULLIEHHS MAaKCUMAIIbHOI MOTY>KHOCTI.
PerynsosaHui nimit  ctpymy: 0.15 — 15.0 A; AWCKpeTHICTb
BCTaHOBMEHHs1 Ta BigobpaxeHHs ctpymy: 0.01 A. BcTaHOBREHHs
NiMITY  34INCHIOETbCA  KHOMKaMU B PEXMMi  HanawTyBaHHS, a

KOPWryBaHHS - Bi4NOBIAHUM Pe3MCTOPOM y BCTAHOBIIEHOMY Aianas3oHi.

HocskHi OeB'aTb KOMIpOK nam'ati Ans niMmiTiB cTpymy Ta AeB'ATb
KOMIpOK nam'aTti Ans ckpinneHux NimiTiB Hanpyrn Ta ctpymy. Moxnvee
30inblueHHs nimiTy cTpymy Ao 33% BiA4 MakCMManbHOro 3Ha4YeHHs 3a
paxyHOK 3MeHLUeHHs niMiTy Hanpyry, BignoBigHO Ha TOW camMun
BijCOTOK ANsi 3anobiraHHs NepeBULLIEHHS MAaKCUMAIIbHOI NMOTY>KHOCTI.

3.9 B pxepeno xuvBneHHs BOygoBaHi BaTMETp, TEPMOMETP 3 MOXIMBICTIO
BMBOZY CWrHany ynpasfiHHs, Tanmep/cekyHOOMIp (B nmoganbLiomy
Tanmep), NiYMNbHWK EenekTpuKK,  amnep -roAuH/XBUMIWH UM eHeprii
BaT-roavH (B nodanbloMy — RiYUMNbHUK) 3 €eHeproHe3anexHo
nam'aTTio 1 iHOUBIAYanbHUMKU 3BYKOBUMMW CUTHaramu rno 3aBepLueHHIo
poboTK TanmMepy Ym NivnnbHUKa, HasiBHI Takox nopT RS-485;

3.10 OgwvHumua Bumipy BOygoBaHOrO BaTMeTpy — BaT 3 TOYHICTIO
BigobpaxeHHa 0.1 BaT. [Npn HeobXigHOCTI 3amiCTb BaTMETPY MOXHa
BigoOpaxaTu 1 BUKOPUCTOBYBATH LLie OOMH MNiUUIBbHUK;

3.11 [iana3oH perynioBaHHA TemnepaTypu Tepmometpy: Big -9 °C go +90
OC;

3.12  [lo pxepena >XMBMEHHA MOXHAa NiAKNIOYATU AaTYnK TeMnepaTypu i
TepmowmeTp byae:

- BigobpaxaTtn TemnepaTypy AaTyvKa;

- ynNpaBnsAT™M HarpiBoM 06'ekTy (BaHHM) OO 3adaHOi TemnepaTtypu
Yyepes KOHTaKTV BOyO4OBaHOro perie;

- YNpaBnsiT!  OXONODKEHHAM ob'ekTy  (BaHHM) [O 3agaHoi
TemnepaTypu 4Yepes KOHTakTu BOy4oBaHOro pene;

- OQHOPa30BO BIOKMIOYUTW HaMpyry [pKkepena npu  MigBULLEHHI
TemrnepaTypu gatymka 40 3a4aHOro 3HaYeHHs;

- YyNpaensaTW HarpiBOM 4Yepes BWUXIOHY Hanpyry [mKkepena ans
nigTpUMaHHA 3agaHoi TemnepaTypu 06'ekTy (BaHHM);

3.13 KoHTaKTh perne TepMoperynsatopy BUTPUMYIOTb CTPyM 40 2.5A;

3.14 [xepeno >xuBneHHs obnagHaHe pos'eMoM Ans 3'€AHaHHA 3 MOPTOM
RS-485 4yepe3 BOygoBaHy ranbBaHiyHy pO3B'SI3KY, LWO [03BOMSE
30INCHUTM  OQHOYacHO  KOMM'IOTEpPHE  ynpaBniHHA  Aekinbkoma
pXxepenamu XuBneHHs 3a pgonomorolo agantepy USB-RS485,
3'eQHyBanbHUX APOTiB Ta AeMOHCTpauiiHoi nporpamu “Controller 485"
ans onepadinHoi cuctemm Windows;

3.15 [iana3oH yctaHoBkM 4acy poboTu Tawnmepy: Big 1 cekyHgn o 999
roavH 59 xeunuH 59 cekyHa. TarmMep npawtoe B roauHHOMY BUMIpI;

3.16  OauHuusa BuMipy BOyAOBaHOro MiYMMbHUKA €MNeKTPUKU obupaeTbes
0ornepaTopoM B CUCTEMHOMY MEHIO i MOXe paxyBaTu amnep-roguHu,
amMnep-xBuUnunHu abo BaT-roAMHU B AECATKOBI CUCTEMI BUMIPY;



3.17 NiYnnbHUK MOXe NpautoBaTh K 3 MPAMUM paxyHKOM, TaK 1 i3 3BOPOTHIM -
SK NiYUNbHUK-go3aTtop. Y nivunbHUKa-go3aTopa ige 3BOPOTHIM paxyHOK
BiZl CTapTOBOro 3Ha4YeHHs Ao Hyns. [ianasoHu:

- fianasoH pobotn anst amnep-rognH abo BaT-roguwH: Big 0.001 go
9.999.999; po3ainosi 3HaKM BiAOKPEMIIOKTL Kiroamnepu (Kinosatu) Big
amnep (BaT) Ta miniamnep (MinisaT);

- fiana3oH poboTu Ans amnep-xsunuH: Big 1 cekyHam go 9 999.59
aMnep-XBUMWH; pPO3MiNoBUN 3HaK BiOOKPEMIIOE amnep-XBUIMUHU Big
amnep-cekyHa;

3.18 BipobpaxeHHs BMXigHWMX nNapameTpiB  3AINCHIOETbCA  KOIbOPOBUM
rpadidHum TFT gucnneem (gani gucnnei), giaroHanb KOTPOro cknagae
2.4”, po3nogineya 3gatHicte — 320*240 nikcenen. XKoBTWI Konip ogHOro
3 napaMmeTpiB 03Ha4a€e MOXMMBICTb HanawTyBaHHS  came LbOro
napameTpy; CWHIl KomMip napameTpiB 03HAYaE, WO OTPUMaHe 3Ha4yeHHs
6yae obHyniHe Npyu HACTYMHOMY YBIMKHEHi BrTOKy XMBMEHHS;

3.19 OcHoBHa noxubka YCTaHOBKM i BigOOpaXKeHHs BeNUYUHU BUXiZHOT
Hanpyrv mxepena He 6inbL: +1.5% U max + ogHa rpagadis MonogLworo
po3paay;

3.20 OcHoBHa noxubka YCTaHOBKM i BigoOpaXeHHs BWXiAHOrO CTpPyMy B
eneKTPUYHOMY KOMi HaBaHTaXeHHs: He Ginbw +2.5% [ max * ogHa
rpagadisi MOnoALIoro po3psiay;

3.21 HecTabinbHicTb BUXiAHOI HANpyru Big 3MiHW BXiAHOI HaNPYrn XUBMEHHS
Ha = 10% Big HoMiHanbHOro 3HaveHHsa 230 B, y pexumi ctabinisauii
Hanpyru He nepesuwye 0.4% Big MakCUManbHOroO 3HaYeHHs1 BMXiQHOI
Hanpyrn U max;

3.22 Mynbcauii BUXiAHOT HanNpyru mxepena XUBMeHHs B pexxumi ctabinizauii
Hanpyrm npu HasaHTaxeHHi 0.9 P max He nepesuwyts 1.5%
e(eKTMBHOro 3Ha4YEeHHs Bi MakcumarnbHOI BUXIQHOI Hanpyru;

3.23 MakcumanbHUn BUKWA BWUXIOHOI Hanpyrn npu BKIOYEHHT axXepena
XVMBMEHHST  He BWXOOQWTb Ha BenuuuHy 6Ginbly, HiX + 3% Big
MaKCcMMarnbHOro 3Ha4YeHHsi BUxiaHol Hanpyru U max y AianasoHi Big 0.3
0o 1.0 U max;

3.24 [xepeno >KMBNEHHA MOCTIMHOrO CTPyMy [AOnyckae napanerbHe
3'egHaHHA OBOX i Binblue OAHOTUNHMX OXKEpern >XUBMEHHS, a TaKoX
nocnigoBHe 3'egHaHHs 6MoKiB 3 O4HAKOBUM NIMITOM CTPyMY;

3.25 B pxepeni >XUBMEHHA BUKOPWUCTOBYETLCSH MNPUMYCOBE MOBITPAHE
OXONOMXEHHS, IKE NPOXOAUTL Yepes 3HIMHUI INbTP.

3.26 B pxepeni XvBneHHs nepepbadeHi 3axvuctu Big CTpUOKIB BXigHOI
XXMBMSYOI HaNpyru, nepeBaHTaXeHHs1, NeperpiBy, KOPOTKOrO 3aMUKaHHS;

3.27 CepepHin yac 6e3BigMOBHOI pobOTU [mKepena >XMBIEHHS B poboumx
ymoBax: He meHwe 10 000 roauH;

3.28 CepepgHin TepmiH cnybwm - He MeHLue 5 pokiB;
3.29 TabapuTHi po3mipy Sxepena XUBNeHHS:

(LWwpuHa x Bucota x Mnu6uHa): 225 x 135 x 235 mm;
3.30 Maca pxepena XuBMNeHHs: 3.2 Kr.

4 CKITAO KOMIMIEKTY PKEPENA >XVBJITEHHA

Y KOMNNEKT [HKepena XWBNEHHs BXOAATb:
4.1 IMnynbCHe JKepero XMBMNEHHS NOCTiIMHOro cTpymy — 1 of;
4.2 3HiMHWI NOBITPAHUIA iNbTP - 1 04;
4.3  WHyp xuBneHHs 230 B i3 3a3emneHHam — 1 of;
4.4  BuxigHi 3'egHyBarnbHi TecTyBanbHi LWHYypW Ha 15 amnep — 1 of;
4.5 CuctemHun pos'em i3 gatumkom TemnepaTypu (kpemHiesun NTC-
Tepmictop 3900K HomiHanom 103);

4.6  IHCTpyKUia 3 ekcnnyaTauii — 1 of;
4.7 YnakoBka — 1 oa.

3a 3rogod 3 BUPOOHMKOM, Y KOMMMEKT MOCTaBKM AO4ATKOBO BKIHOYAKTh:
TecToBUM kabenb BHYTPIWHLOI Mepexi AnA 3'eQHaHHS [AXepena XWMBMEHHS 3

apantepom, apantep curHanie USB-RS485 (moctavaetbca oauH Ha naprio
npunagis).

5 MPUHUWIT POBOTU

[xepeno XuBNEHHs NepeTBOPIOE 3MiHHY Hanpyry »usneHHa 230 B y
nocTivHy Hanpyry Ao 60B Ta NocTiHWIA CTPYM Ha BUXiAHUX KnemMax.

Bnok x1MBneHHs MoXke nNpauoBaTh B pexxumi ctabinisauii Tinbkn ogHoro
3 napameTpiB — Hanpyru abo cTpymy. Lle 3anexutb Big BCTaHOBMEHUX
napameTpis 6110Ka XXMBMEHHS, a TakoX Bif NapameTpiB HaBaHTAXEHHS, sike
npuegHyeTbca A0 GroKy XMBNeHHs. FAKWwo B npoueci poboTu 3miHioBaTH
napameTpu HaBaHTaXeHHs abo MNiMiTW Hanpyru 4u cTpymy, TO NepeMuKaHHs
pexxumiB crabinizauii 6yge Biabysatuca aBtomatudHo. Ha poboty 6noka
XVBMEHHs1 B pexuMi ctabinizauii Hanpyrm BKasye CBIiTNogiod 3eneHoro
konbopy “Constant Voltage”, a pexum pobotu crtabinizauii ctpymy —
yepsoHoro “Constant Current’.

KOHCTpyKTMBHO 60K CKMagaeTbCs 3 YOTMPLOX MAaT, AKi po3TalloBaHi B
meTaneBomy Kopnyci. [Ans 3abe3nevyeHHss HOpMarnbHOro TEMMOBOIO PEXUMY
BCepeaVHi Kopryca BCTAHOBIEHUA BEHTUNSATOP, LWBMAKICTb poboTM SAKoro
3anexuTb Big TemnepaTypu pagiatopy Onoka. Y Bunagky neperpisy B
CUCTEMI OXONODKEHHS BiAOYOEeTbCA aBapiiHe BUMKHEHHST Brioka XXMBMEHHS,
wo 6yge Bigobpaxatucs curHanisauieto neperpisy — NoYeproBe MUrOTIHHS
YEpBOHUM Ta 3eneHMM KOMbOPOM CBITNoAioAiB Ha nepedHin naHeni. Ong
BMXOAY Ha HOPMasnbHWM pexuM poboTu Micns OXOMNOMKEeHHs pagiaTtopa,
HeobxigHO nepesanycTut 6MoK BuMMKavem BxigHoi Hanpyrn "POWER?,



IO HaxoAuTbCHA Ha 3agHin naHeni 6noka. Mpn noBTOpHMX BUNagKax
BMMKHEHHS1 Ornoka >XMBMEHHS i3 curHanisauieto npo neperpie, HeobxigHO
nepeBipuTU CTaH MOBITPAHOrO INbTPY, Npaue3faTHICTb BEHTUNATOpa Ha
3agHin  naHeni 6noky, CTyniHb 3abpydHeHHs pagiaTopa, HasiBHICTb
[ocTaTHLOro 06’eMy NOBITPSA HABKOO B110Ka XKMBIEHHS.

PoboTa mxepena 34ifCcHIETLCA HACTYMHUM YUHOM:

- AKWwo nepepbavaeTbca pobota B pexumi cTabinizauii Hanpyru, To
BCTaHOBMIOETLCA NIMIT CTPYMy Ha MakcMMym abo Ha Ty BenuyuHy
"A limit’, aka nig yac poboTn He mae OyTu nepeBWLLEHO, a MiMiT
Harpyrim € OCHOBHUM NapameTpoM YrpasniHHS;

- aKwo nepeabavaeTbes poboTa B pexumi ctabinizauii cTpymy, TO
BCTaHOBMIOETLCA BEMMYMHA NiMITY Hanpyrn Ha mMakcumym, abo Ha Ty
BENMYMHY, siKa nig 4Yac poboTn He mae OyTuM MepeBuMLLEHOD, MNpU
LibOMY BEMWYMHA CTPYMY € OCHOBHUM NMapamMeTpoMm yrnpasniHHS;

- AKwo nepegbavaeTbcd godaTkoBa poboTa axepena XMBMEHHS 3
KOHTpOrMem TemnepaTtypyu BUPOOHMYOro npouecy Yn obnagHaHHs, Lo
BUKOPUCTOBYE TeMnepaTypHU Jatynk, TO NPUEOHYETLCA OO
CUCTEMHOro po3'eMy AaTyvK Temnepatypu Ta obBupaeTbCsi OOWH i3
n'saTv BapiaHTiB poboTn pkepena (nn. 9);

- AKWwo nepepbavaeTbcsl poboTa 3 KOMM'IOTEPHUM YNPaBRiHHAM, TO

JKepeno NiaknoYaeTses A0 KOMM'IoTePY Yepes JoaaTKoBUA  adanTep
curHanis USB-RS485. binblu geTanbHy iHCTPYKLiO 3 MigKMOYeHHs]
ogHoro 6roky abo kinbkox Ao komn'toTepy Bu MoxeTe gisHaTnca Ha
CTOpiHKax canTy BUpobHwka https://bvp.com.ua;
AKWO nepegbavaeTbca poboTa Ha CyBOPO BM3HAYEHWUI NPOMIDKOK Yacy,
TO BCTaHOBIIOETLCA Yac poboTu Tavimepy, MiCNs 3aBepLUeHHST SKOro
Oyne nogaBaTUCs 3BYKOBWI CUTHas, a BUXIAHWA CTPYM, B 3aneXHOCTi
Bif obpaHoro BapiaHTy 3akiH4eHHsi poboTu, Byge maTu ogHe 3 TPbOX
ctaHiB (ame. nn. 10):

a) MOBHICTIO BUMKHETbLCS;

6) [Keperno >XMBMEHHs aBTOMaTUYHO 3MEHLWMWTb MiMIT CTpymy OO
10% BiA MOYaATKOBOro 3HAYEHHHA, Ta Yy pexumi cTabinisauii
CTPYMY BiNOBIAHO 3MEHLUMUTLCA CTPYM. [laHe 3HKEHHSA CTpyMy
3anobirae nacuBauii geTanen 6e3 cTpymy B AesKUX
ranbBaHi4YHUX npoLiecax;

B)  He 3MiHWUTbCS;

Akwo nepegbavaeTbcd poboTa Ha CyBOPO BW3HAYEHY KiMbKiCTb
amnep-rogyH/xsunvH  abo BaT-rogMH, TO B CUCTEMHOMY MEHIO
obupaeTbCca  OOMHMUSA BUMIpY niYMnbHMKA Ta BCTaAHOBMIOETHCS
CTapToOBE 3HAYEHHs MiYnnbHUKA-[03aTopy, MNICMA 3aBepLUEHHSA SKOro
Oyne nopaBatucs  3BYKOBWUM  CWrHan, a  BWUXIOQHWA CTpyMm, B
3anexHocTi Big obpaHOro BapiaHTy 3akiH4eHHs poboTu, byae matu
ofHe 3 TpbOX CTaHiB, aHanorivyHo 3aBepLUEHHIO POOOTK TakMepy;

- TavmMep i MYUNBbHUK (NIYUABHUKX) MalTe MOXIMBICTb HanawTyBaHHS
poboTn 3i ckMgaHHAM (OOHYNIHHAM 4M NOBEPHEHHSM Ha CcTapToBe
3HayeHHs) pe3ynbTaTy nNpuM MNPUMYCOBOMY BUMKHEHHI Jxepena
BuMukadeM "ON/OFF' abo 3 NpOAOBXKEHHAM paxyHKy 3a HacTymHUM
YBIMKHEHHSIM Kepena XVBMeHHS.

Ha nepegHin naHeni gxepena XWBNEHHSA PO3TaLIOBaHi opraHu

ynpaBniHHS,  OWUCMNEen, CBITNoAioAaHi iHaukaTopu pexumiea pobotn Ta
BUXigHI knemu. Ha man. 2 nokasaHui 30BHILLHI BUrNSA4 nepeaHbol naHeni
npunagy " postallyBaHHS Ha Hill BCiX OpraHiB ynpasriHHS Ta iHauKauii.

WN =

4 S 6 7

DC Power
Supply
60V 15A

80V or 20A

OUTPUT

Man. 2. PoamauwysaHHs1 op2aHig yrpassiHHs1 Ha repeoHil
naHeni oxepera XUeneHHs

BUXiAHI KNemu;

onepaTVBHUIA BUMMKAY BUXiAHOI Hanpyru Ta ctpymy “ON/OFF;
pe3ncTop KOpWryBaHHa nimiTy cTabinisauii Hanpyrm VOLTAGE B
Mexax AianasoHy, WO BMOpaHWA B CUCTEMHOMY MeHI [xepena
KVBMEHHS;

“select” kHoMkn BUOOPY pSiAKY napameTpy, BiAMOBIAHO Ha BepXxHin abo
HWKHIRN, i3 3BYKOBMM MOMEPEdXeHHAM Mpo 3YMWHKYy Ha camomy
KpaHbOMy 3 MapaMeTpiB; KOPOTKOYacHe Ta OJHOYACHe HaTUCKaHHS
OBOX KHOMOK (KMiKk) — ue BXi4 B HanawTyBaHHA nimiTy obpaHoro
napameTpy 4u BUXig 3 HbOrO;



5 - rpagiuHuit konboposuidi TFT gucnnei;

6 - iHgvkaTop pexumy cTabinisauii Hanpyru “Constant Voltage” (C.V.) -
3eneHun konip 4u ctabinisauii ctpymy "Constant Current” (C.C.) -
YepBOHUI KOTip;

7 - “tune” KHOMKM AONs HanawTyBaHHA MNiMITIB BignoBigHO B Ginbluni 4m
MeHLMI Gik abo nopo3psigHa 3MiHa 3HayeHb MiMITIB, iX 3anuc y KOMIpKY
naMm'aTi, a TakoX ANS BXO4y B CUCTEMHE MEeHI0 [xepena (HaTUCHEHHS
Ta yTPUMaHHS OBOX KHOMOK OAHOYACHO Ha NpoTA3i 5 cekyHa);

8 - pesucTop KopuryBaHHA nimiTy ctabinisauii ctpymy CURRENT B mexax

AianasoHy, Wo BUOPaHW B CUCTEMHOMY MEHIO [Kepena XUBMEHHS;
9 - 3HIMHWI NOBITPAHUIA INBTP.

Ha pgwucnnei BigobpaxaeTbcs ogHovacHoO iHpopmauiss npo  BCi
napameTpu mkepena (man. 3).

Psapox TepMOMETPY wusep 2 5 . 5 2 T:rw

VOLTS 6 1 LIMIT

PAXOK HANIPYIH - uuep
I'padiuna cmyxka
JIMITY HANIPYTH ....p
PsIOK CTPYMY 22exp
I'padiuna cmyxka
JIMITY CTpyMY ====9

AMPERES 16 LIMIT

Psaok Taiimepy === 00 1:01 R 12
PaoK JiYNJIBHUKA s2== 0.00 Ar;EHTlTJELéR e
Pﬂ)lOR. BATMETPY , .., 0.0 #EATTETR

a00 JiunJbHUKA

Man. 3. BidobpaxxeHHs1 iHgbopmauii Ha oucrinei Oxxepena XXueneHHs!

>KoBTuin konip OAHOro 3 napameTpiB O3Ha4Yae MOXIUBICTb BXoAdy W
HanawTyBaHb came Uboro napametpy. CuHii komip napameTpiB O3Hauyae,
O OTpUMaHe 3HaveHHsA Byae OOHymiHe MpW HacTynHOMY YBiMKHEHi 6roky
XKMBMEHHS.

- Ha BepxHbOMy psgKy BigobpaxaroTbCsi 3Ha4YeHHs TepMoMeTpy Ta
rpadiyHa nigkaska obpaHoro BapiaHTy poboTn TepMOMETPY;

- Ha psagky Hanpyrm niBopyd BigoOpaxaeTtbcs iHcopmauis npo
BuxigHy Hanpyry VOLTS, npaBopyy — nimiT Hanpyrv LIMIT;

- Mg psakom Hanpyru € rpadidHa cMyxxka nimiTy Hanpyr, 4epBOHWUIA
Komip 3 >XOBTUM BiryHKOM BKa3sye Ha giana3oH KOpUryBaHHs MiMiTy Hanpyru
pesnctopom  VOLTAGE, pewTta  gianasoHy  (KOBTMA  KOMip)
BCTaHOBIMIOETbCS KHOMKaMM B HanawTyBaHHi 3Ha4eHb Hanpyru;

- Ha pspgky ctpymy niBopyd BigobpaxaeTbcsi iHdopmalis npo
BuxigHun ctpym AMPERES, npaBopyy — nimiT ctymy LIMIT;

- Mig psagkom cTpymy € rpadiyHa cMyxxka niMiTy CTpymy, 4epBOHWUIA
Komip 3 )XOBTMM BiryHKOM BKa3ye Ha Adiana3oH KOpUryBaHHs NimMiTy cTpymy
pesnctopom  CURRENT, pewrta pgianasoHy  (KOBTUMA  KOfip)
BCTaHOBIMIOETLCS KHOMKaMM B HanalTyBaHHi napameTpiB CTpyMy;

- Ha psigky Tavimepy niBopyd BigobpaxaeTtbcs iHhopMauist Npo cTaH
Tavimepy TIM abo cekyHgomipy S.W. (roguHW : XBUMWHW : CeKyHAM), a
npasopyu - rpadivHa nigkaska obpaHoro BapiaHTy poboTu Tanmepy;

- Ha psagky nidnnbHuKa niBopyd BigoOpakaeTbcsl iHhopmauis npo
CTaH niunnbHUKa, a NpaBopyd - rpadpiyHa nigkaska obpaHoro BapiaHTy
po6OoTH NiUNMBHUKA;

- Ha psgky BaTmertpy BigobpaxaeTbcsa iHpopmauis npo BuxigHy
NOTYXHICTb [pKepena XuBreHHs. 3a HeoOXigHICTIO BaTMeTp MOXHa
3aMiHUTM Ha LLE OOWH iOEHTUYHWUIA PSAKY BULLIE NYMMBbHUK (NN. 7).

Ha 3agHin naHeni (mMan. 4) 3HaxoOsiTbCHA: CEPINHUIA HOMep [Kepena
XVBMEHHs, cucTeMHuii pos'em nopty RS-485 ta TepmomeTpy, BuMMKad
mepexi xueneHHs "POWER’, npoayBHWUIA BEHTUNATOP, FBUHT OAATKOBOro
3a3eMrieHHs Ta pos'em LwHypa xueneHHs AC 230 B.

Ha ©6nok >KMBMEHHs BUPOOHUKOM BCTAHOBMETLCA  3HIMHUN
noBiTPAHUIA  PINbTP (Man. 5), WO nNpu3HayYeHnn Ans 3MeHLIeHHs Aii Ha
eneMeHTHy 6a3y napiB XiMiYHO arpecuBHMX PEYOBWMH, a TakoX Ans
3anobiraHHs NOTpannsHHA BCepeauHy nNuiy 3 MOBITPS AN OXONOOXKEHHS
GOKY XVMBMNEHHS.

BcTaHoBMIOETECA MiNbTP 3HU3Y MKepena XMBMEHHs Ta KPinuTbCa Ha
Micui  Hikok. Hikkum npukpydyioTbesi [o  obudanku. Ha  dinbTp
Haknagaetbca  QinNbTpyloya TKaHWHA | NpPUTUCKAETbCA obuyankol Ta
pikcyeTbCs ABOMA FBUHTaMMU.

B 3anexHocTi BiA arpecuMBHOCTI NOBITPS OTOYYIOHOro CEPEnoBULLA,
3anuneHocTi pobovoro npuMilLeHHs, iNbTPyYy TKaHUHY HeobXigHO
nepiogM4yHoO NPOMMBATK B TENi BoAi abo MiHATU Ha HOBY.
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Man. 4. 3a0Hs1 naHenb OXXeperna XuerneHHs

O6uuaiika DinbTpyroua Otsip aas
TKAHUHA (dikcanii pinbrpa

DineTp

Man. 5. 3HimHud nogimpsiHul ¢inbmp

6 MArOTOBKA 1O POBOTH

6.1 PoasTawyiiTe gxeperno XuBMneHHs Ha poboyomy MicLi, 3abe3neumBLum
3pYyyHiCTb Y poBOTi 1 YMOBM [OCTaTHbOI BEHTUMALLI.

Mpumitka: Akwo 36epiraHHs Ta TpaHCMOpTyBaHHA mxepena BigbyBanocs B
yMOBaX, LLO Bigpi3HATbCA Big pobodmx yMOB ekcnnyarauii, To nepes
BKINIIOYEHHAM HeoOxigHO BWTpMMaTW npunag B poboumx ymoBax He
MeHLe 1-1 roanHN.

6.2 BcTaHOBITb BMMMKa4Y Ha NepefHii naHeni [mKepena >XUBMEHHA B
nonoxeHHsa "OFF”.

6.3 TTigKmoYnTb MEPEXEBUIN LLHYP XMBMEHHS 0O ENEKTPUYHOT Mepexi.

6.4 HAxwo nepegbayacTbCA  KOMM'IOTEPHE  YNPaBMiHHA  DKeperiomM
XMBMEHHsl, TO HeobxigHO 3'egHaTn kabenem OXKeperno XKMBIEHHS i
KoMn'toTep Yepe3 goaaTkoBui agantep curHanis USB-RS485. binbLu
OeTanbHy iHCTPYKUil0 Npo MigKMIOYEeHHS ogHOro 6roka 4M Aekinbkox
Ao komn'totepy Bu  MoxeTe pfisHatMcA Ha  CTOpiHKax canty
https://bvp.com.ua.

6.5 Akwo nepenbayacTbCA BUKOPUCTaHHA AaTyvka TemnepaTypu, TO Ao
CUCTEMHOTO po3'eMy [Keperna HeoOxigHO npuegHatTM gaTyuk
Temneparypu.

6.6 YBiIMKHITb Onok xnBnexHHs Bummkadem "POWER’, W0 3HaxoauTbCcs Ha
3agHin naHeni 6noky. Mpu UboMy, Yepes Aekinbka CeKyHa YBIMKHETbCS
TFT gucnnen - mKeperno XUBMEHHS roToBe 40 poboTu.

7 CUCTEMHE MEHIO IDKEPEJIA XMBJTEHHA

Mepeg noyaTkomM poGOTM onepaTopy HeOOXiAHO HamnawTyBaTh
CUCTEMHE MeHI0 [pKepena >XuBneHHd. [ns Bxogy B CUCTEMHE MEHIO
HeoOXiAHO HaTUCHYTW Ta YTPUMYBAaTW OJHOYACHO AOBi KHOMKM  “fune” Ha
npoTtasi 5 cekyHa (Bumukad "ON/OFF’ B nonoxeHHi "OFF’). Ticns Bxoay B
CUCTEMHE MEHI0 Ha BEPXHbOMY psiAKy iHAMKaTopa NiBopyd Bigobpasntbes
HOMEp MyHKTY MEHI0, a NpaBopyd — MOro 3HayeHHs, BiAMOBIAHO, KHOMKU
“select” 3MiHIOIOTb HOMEP MYHKTY MeHI0, a KHomkamu “ftune” obupatoTb
3Ha4yeHHs NyHKTY. Huxye Ha HacTynHoMy psigky BigobpaxaeTbcs migkaska:
niBOPYY HaMeHyBaHHA NYHKTY MEHIo, nMpaBopyd — OoauHuusa BuMipy abo
3HaYeHHS NYHKTY.

3anuc BCix HanawTyBaHb Ta BMXig 3 CUCTEMHOIO MEHIO 34iNCHIOETLCS
3a Knikom ABOX KHonok “select”. [Ina Buxoay 3 MeHio 6e3 36epiraHHs 3MiH -
BUMKHITb [DKEpeno >ueBneHHs BuMmukadem POWER Ha 3apgHii naHeni
npunagy.



Tabnumuga 1. Onuc CUCTEMHOIO MEHIO [Keperia XUBIEHHSI Ta MOro NianyHKTIB

MyHKT HarimeHyBaHHs 3Ha4YeHHs NyHKTY CKMBOJ'IiKa-

MEHIO nigkaska

1 BuGip Ha HwkHii | 1= NiMUIBbHMK A*H yu A*M
cTpouui  Aucnneto | 2 — BatMeTp (3aBOACHK WATTMETER
niYnnbHYKa abo HanawTyBaHHs)

BaTMETPY

2 Bu6ip oauHuui | 1— amnep-rogntu A*H
paxyHKy (3aBOACHKI HANALLTYBaHHS)
NiYUnbHUKa 2 — amnep-xBUMMHU A*M

3 — BaT-rogvHu W*H

3, 4, MignyHKTK, SKi BMKOPUCTOBYIOTLCA ANS iHWMX MoAenen axepen

8,9 xwuBneHHs BVP Electronics

5 Bu6ip  HasBHocTi | 1T — HasBHICTb 3BYKOBOrO ON
3BYKOBOTO CurHany | CUrHany (3aBo/CkKi
nicnsi  3akiHueHHsi | HaNawWTyBaHHs)
yacy poboTtn | 2 — 3BYKOBUI curHan OFF
Tanmepy Ta | BUMKHEHWUI (CMMBOM-Mia-
niYnnbHUKa Kaska “nepekpecneHun

AnHaMiK” | No 3aKiHYEeHHI0
Yacy poboTu Lien cCUMBOI
NOYHE MUTOTUTBL)

6 Kani6pysaHHs npaeopy4 3BEPXY BigobpaxaroTbes
faTumka NMOTOYHI MOKa3HWKU TemnepaTypu paTyuka.
Temnepatypu KHonkamn  “tune” moxHa BigkanibpysaTu

(nigkopuryBaTn) 3Ha4YeHHs 3a 3pas3KoBUM
TEPMOMETPOM, 3HU3Y npaeopy4
BifoOpaxaeTbCsl BiAXUINEHHS TEMNEpaTypW.

7 Weuake  Hanaw- | 1 — yBiMkHeHe ON
TyBaHHS  3HayeHb | 2 — BUMKHEHE OFF
(6e3  nopginHoro | (3aBoACHK
HaTUCKaHHS HanawTyBaHHS)

KHOMOK “select”)

8 BigcoTtok 1 - BAMKHEHUI OFF
KOPUryBaHHS 2- 10% (3aBoachbki 10%
pe3ncTopoM nimiTy | HanalwTyBaHHsl) 20%

Hanpyru 3-20% 50%
4 - 50% 100%
5-100%

MpogoBxeHHst Tabnuui 1.

MyHkT | HaiimeHyBaHHs 3HaYeHHs MYHKTY cumBorika-
MEHI0 nigkaska
9 BigcoTtok 1 - BAMKHEHUI OFF
KOPUryBaHHS 2- 10% (3aBoachbki 10%
perynsiTopom HanaluTyBaHHS) 20%
peauctopom nimity | 3 - 20% 50%
CTpyMy 4 - 50% 100%
5-100%
10-12 MeHio ana HanawTyBaHHs nopTy RS-485:
10 NPUCBOEHHS id- | Bip 1 8o 127 NAME
npunagy
11 LLIBnAakicTb Bia 1 80 11 1-110 6op
nepegadi naHux 2 - 300 60op,
11 - 56000
oon
12 B1Gip NpoTokony 1 - RTU RTU
2 —ASCIl ASCII

8 HAJTALLUTYBAHHA NIMITIB HAMPYTU TA CTPYMY

3MiHa nimiTiB Hanpyr1 abo CTpyMy OOCSXHi SK Ha Mpawiol4omy axepeni
XVBMEHHs, TaKk N Y BUMKHeHOMy cTaHi (Bummkad "ON/OFF B NOMNOXeHHi
"OFF”), i ax npaBwmo, 3MiHa MiMiTiB BiAOYyBaeTbCA KHOMKamMu B PeXuMi
HanawTyBaHHs, a 6inbL TOYHe KOpUryBaHHs BigbyBaeTbCs PE3NCTOPOM.

3HayeHHs MiMiTiB MOXHa:

- 30inbwunTy abo 3MEHLLUNTN KHOMKaMK "fune” B peXMMI HanalTyBaHHS;

- 3MIHUTU NOPO3PSAHO - KHOMKOK “select” BUGpaTn HeobXigHWIA po3psia
Ta KHOMKoOW “fune” BCTaHOBUTM HeoOXigHE 4YMCNO (JOCSKHE nuvwe npu
BUMKHEHOMY "OFF” mxepeni )XWBMeHHs);

- BigKOpWryeaTu BignoBiOHUM PE3NCTOPOM B Mexax 00paHoro gianasoHy
B CUCTEMHOMY MEHIO JpKepena >XMBMeHHs (Mn. 7, NyHKT MeHto 8 Ta 9);

- obpaTv ogHy 3 AEB'ATM KOMIpOK Mam'sTi MiMiTy Hanpyrm Ys OfHYy 3
OeB'AT KOMIpOK Nam'aTi NiMiTy CTpymy;

- 06paTu oHy 3 4eB'ATM Nap KOMIpOK Nam'aTi CKPIMMeHnX 3Ha4YeHb NimiTiB
Hanpyru Ta cTpymy.

Mpumitka: B gaHii MoAeni BUNpsiMisiya MOXNUBE 30iMblUEHHSA MiMiTy
Hanpyrm abo ctymy o 33% BiA MakCMManbHOrO 3HaYeHHs, ane B Mexax
NOTY>XHOCTi GnoKy. AKWo 36inMblUyeETbCA Hampyra Ha NEBHWMIM BIACOTOK, TO
NPUMYCOBO 3MEHLLYETLCS MiMIT CTPYMY Ha Lier caMui BiCOTOK i HaBnaku.



8.1 HanawmyeaHHs nimimy Hanpyau 4u cmpymy KHorkamu “6inbw /
MeHW”, oOHakose i OoCskKHe SIK Ha rnpauroroyoMy rpusadi, mak iy
sumkHeHoMmy "OFF” cmati.

KHonkamu “select” akTMBYWTE XXOBTMM KONMbOPOM HeoOXigHWi nimiT
Hanpyrn 4Ym nimit ctpymy. KopoTko4acHO M 0AHOYACHO KNiKHITb ABi KHOMKK
"select’, XOBTUA pO3LQINOBMA 3HAK, WO MWrOTUTb MigKasye, Lo OaHWi
napametrp rotoBui o  3miH.  Kvonmkamu  “tune” 6inmbw / mMeHLW
BCTaHOBITb HeobOxiAHe 3HayeHHsA. 3acTOCyBaHHS HOBOrO 3HaYeHHS MiMiTy
BinOyBa€eTbCA aBTOMaTUYHO, @ BUXiO 3 HaNalwTyBaHHS 30iNCHIOETLCS KMIKOM
OBOX KHOMOK "select” abo yBIMKHEHHSIM Y/ BUMKHEHHSIM Npunagy BUMUKaYeM
"ON/OFF.

8.2 HanawmysaHHA niMimy Hanpyau 4u cmpyMy opo3psi0HO, OOCSXHEe
Juwe npu 8UMKHeHOMY cmaHi (eumukay 6 rnonoxerHi "OFF”).

KHonkamu “select” akTMBYWTE XXOBTMM KONMbOPOM HeoOXigHWi nimiT
Hanpyrn 4Ym nimit ctpymy. KopoTko4acHO M 0AHOYACHO KNiKHITb ABi KHOMKK
"select’. KHonkoto "select” obepiTe HeOOXigHWIN po3psag Ta kHomnkowo “tune”
BCTaHOBUTW HEOOXigHE Ymncro.

8.3 KopuesysaHHsi  nimimy  Harmpyau 4u  cmpymy  8i0rogiOHUMU
pesucmopamu 8 Mexax subpaHux diara3oHie 00Hakoee i OOCSKHE SK
Ha ripaytoroyomy npunadi, mak i y aumkHeHomy "OFF” cmaki.

BignosigH1Mu pesnctopamu CKopurymte niMiT Hanpyru 4m NiMit cTpymy.
JianasoH kopuryBaHHs (KOBTWUI OiryHOK Ha 4YepBOHIN rpadivHin cMyxXuUi Ha
TFT exkpaHi nig  BiANOBIOHMM  napamMeTpoM) 3a  3aBOACHKMMMU
HanawTyBaHHAMM - 10%. Ona Toro, wob 3MiHUTK Aiana3oH KOpUryBaHHS
HeobOXiAHO 3aMTW B CUCTEMHE MEeHI0 Groka >XMBMEHHs | obpaTu noTpibHUn
Aiana3oH B niameHto 8 abo 9.

8.4 BcmaHosneHHs niMimy Harpyau 4u cmpymMy 3 KOMIpKU nam'ami
niMimy 00HO20 3 napamempige YU 3 KOMIPKU CKpinneHuUx nivimie
(sumukay 8 nomnoxerHi "OFF).

Llo6 obpatm oguH 3 BapiaHTiB HeEOOXiOHO YBINTM B  PEXUM
HanawTyBaHHA HeobOXigHOro napameTpy: KNikHyTb [ABi kHoOnku “select’.
AKTMBYITE 3 NiBOro 60Ky HWKHLOIO KHOMKOW “select” cMmBomn «-» (MOTOYHE
3HaYeHHS NiMiTy) Y1 HOMEp KOMIPKM, SIKLLO cniBnagae noTOYHWUI MIMIT 3 TUM,
Lo 3anucaHuin B KoMipui. [dani kHormkamu “tune” 0bepiTb TON HOMEpP KOMIpKM,
Yy KOTPOMY 3anucaHui HeobXiaHWIM NiMIT NnapameTpy. Akwo gani nepebupatm
HOMepa KOMIpOK MiMiTy OgHOro 3 napameTpiB (a iX BCbOro AeB'ATb), TO
OXXeperno XVBMEHHS 3anpornoHye O3HamoMUTUCS 3 AeB'ATbMa KOMipKamu
CKpINMeHnx nimiTiB Hanpyru i ctpymy (komipku Ne 1 - 9 ¢ cumBoriom “3amok”
B BEpPXHbOMY niBOMY KyTKy). [lepebuparouym KOMIpKU CKpinneHux nimitie
KHOMKamu “tune” moxeTe obpatn  HeobOXigHy napy  nimiTis.

3acTtocyBaHHs obpaHoro nimiTy napameTpy 4w napwv fiMiTiB Ta BUXig 3
PEXMMY HanalwTyBaHHS 3AINCHIOETHCA KIiKOM ABOX KHOMOK “select” abo
YBIMKHEHHAM npunagy Bumukadem "ON/OFF.

8.5 BcmaHosrieHHs niMimy Harpyau 4u cmpymy 3 KOMIpKU ram'ami
nimimy 0dHoz0 3 napamempig (sumukay 8 rosoxeHHi "ON’).

Mig 4ac poboTu [mkepena >XMBMEHHS aKTUBYWTE KHomkow “select’
HeOoOXiAHMIA NIMIT HANPYTX YK NiMIT CTPYMY >KOBTUM KOnbopoM. KnikHiTe OBi
KHOMKK "select”. 3amMUroTUTe PO34iNOBUMA 3HAK MiMITY >KOBTUM KOSNbOPOM.
MoTim KnikHITE ABi KHOMKWM “fune” — po3ginoBWi 3HaK NiMITY 3aMUroTUTb
YEepBOHMM KONMbOpPOM. KoxHe HaTuckaHHsi opHiei 3 kHonok “tune”
3anporoHye Bam oguH 3 BapiaHTiB nimMiTy napameTtpy, abo oavH 3 BapiaHTiB
cKkpinneHux nimiTi: obepiTb HeobxigHuW. 3acTtocyBaTu obpaHui BapiaHT
niMiTy MOXHa KriKHYB ABi KHOMKM “fune” i [MKepemno >XMBMEHHS oapasy
nepenge Ha obpaHui niMiT. Buitim 3 pexumy HanawTyBaHHs 6e3
36epiraHHs MOXHa KIiKHYB OBi KHOMKKM “select”.

Mpumitka: OGyabTe obGepexHi, piski 3MiHM nNapameTpiB MOXyTb O6yTn
HenpunycTUMMMM ANs1 NiKMIOYEHOro HaBaHTaXeHHS.

8.6 3miHa 3HayeHb niMimie y Komipkax nam'asmi (sumukay 0608'a3K080 &
ronoxeHHi "OFF”).

YBiNgiTb B peXXvM HanawTyBaHHS MiMiTy noTpibHOro napameTpy, KnikHiTb
ABi KHOMKK "select”. AKTUBYINTE OfHi€0 3 KHOMOK “select” HOMep KOMIpKu:

a) CMMBOI «-» MiBOPYY Ha OUCMSEl YN HOMEP KOMIpKM MiMITy, AKLLO
Heob6XiAHO 3aMiHUTW 3HAYEHHS NIMITY TiNbKW 4NS OOHOIO 3 NapaMeTpiB;

6) cuMBON «-» C 3aMKOM 3Bepxy NiBOpPyY Ha Auchnei 4n Homep
KOMIpKM CKpinneHnx NimiTiB, SKLWO HeobXigHO 3aMiHUTU 3HAYEHHS NiMITIB
[ABOX NapaMeTpiB Hanpyrv Ta cTpymy.

KHonkamu “tune” obepiTb HeoOXxigHWI HOMEP KOMIpKM NiMITY (MUrOTUTL
KOBTMM KONIbOPOM) ANt 3anucy, MNoTiM Nepengite KHomnkow “select’ Ha
BCTaHOBIIEHHSI CAMOr0 3Ha4yeHHs MiMiTy (MOYHe MUrOTWTb OOMH 3 po3pAgiB
niMiTy), KHOnMkamu “tune” BCTaHOBITb MOPO3psiAHO abo  cKopurywnTe
BiQNOBIAHVM pPE3NCTOPOM 3HAY€eHHs HOBOrO MiMITY napameTpy 44 ABOX
napamertpiB. 36epexxeHHs1 BCTAHOBNEHOIO MiMIiTy (Napu MiMiTiB) 34iNCHIOETLCA
KNiKoM ABOX KHOMOK “fune”. Tpy LbOMY CUHIM KONbOPOM, L0 MUrOTUTL Gyae
3anpornoHOBaHUN HOMEP KOMIpKM MiMITYy Y4 HOMep napy CKpinfeHux nimiTie
Ansa 3anucy B nam'atb. KHonkoto “fune” MoXHa 3MiHUTU HOMEep KOMIpKY MiMiTy
YN HOMEP KOMIPKM CKpinneHux niMmiTiB. [OBTOpHWMIA Krik ABOX KHOMOK “tune”
30INCHUTL  3anMC  3HayeHb 3  BiONOBIAHMM  3BYKOBMM  CYNpOBOAOM i
KOpOTKOTpUBanMmM 4epBoHMM Hanucom MEMORY. Bwuxia 3 pexumy
HanawTyBaHHA i3 3aCTOCYBaHHAM MOTOYHOrO  (MOTOYHMX) MapamMeTpiB
3[OIACHIOETLCSA  KIMIKOM [OBOX KHOMOK “"select” u4n yBIMKHEHHsSIM [OXepena
BumMukadem "ON/OFF'.



9 POBOTA 3 TEPMOMETPOM

MepekoHanTecs, WO AaTyvk TemnepaTypu MpuedHaHuA OO [xepena
XuBNeHHsi. Bubip BapiaHTy pobGoTM TEPMOMETPY OOCSKHWIA TifbKM — Mpu
BMMKHEHOMY [DKepeni >KMBMEHHS (BUMMKaA4 B  MOMOXEHHI "OFF").
BinobpaxeHHs poboTU TepMOMETPY 3AINCHIOETBCA Ha BEPXHbOMY PSAAKY
avcnnes (man. 3).

9.1 Onuc pobomu mepmomempy

Akwo AaTuuk TemnepaTypu He NpUeQHaHWN OO0 XKepena >XUBMEHHS, TO
Ha gucnnei TepmomeTpy OyayTe BigoOpaxaTucs mpoyepku. FAKWO AaTymk
npuegHaHun, To uudpamm Bigobpa3nTbCa TeMnepaTtypa Aatyuka, a rpadivyHa
nigkaska npaBopy4 NOBIAOMUTL MPO BapiaHT poboTV TepMOMETPY.

BapiaHT poboTu TepMoMeTpy MOXyTb

BYTM HACTYMHUMM: °C
1) TepmomeTp MOXe npocTo TEMP.
iHpOpMYBaTM MPO MOTOWHY  Temneparypy Mari. 6. Cumeon
faTtuvka. Ha manioHky 6 nokasaHuii CUMBOS- iHGhopMAUIiHO20
nigxaska Takoro iHopmauinHoro
TepMoMETpY. mepmomempy
2) TepMOMETP MOXeE BUKOPUCTOBYBATHUCS o
AK TEPMOPETYSATOP | YNpaensTh Harpisayem HEAT @

(man. 7) abo oxonomkysavem ob'ekty (man. 8)
yepe3 perie, KOHTaKTW SIKOTO BMBEAEHI Ha
CUCTEMHUI PO3'eM Ha 3adHivi naHeni. Pene i
KOHTaKTM  TepMOMETPY po3paxoBaHi  Ha .
KoMyTauito npunagis notyxHictio go S00BT C @
(2.5A). CcooL

3) TepmomeTp Moxe opHopasoBo Mas. 8. Cumeon mepmo-
BUMKHYTW Hanpyry [hkepena npu Harpisi  pmempy 3 OX/10/10KOeHHAM
fatyvka po  3agaHol  Temnepatypu. Ha
ManioHKy 9 nokasaHuin  cumBOI-nigKaska °C £
TEpMOMETPY OOHOPAa30BOro HarpiBy gart4yuka MAX
€Hepriclo  [pKepena  >KMBMEHHs  (LwBmAaka
3apsigka KMCIMOTHOIO akymynsaTopa,
Hanpwvknag go temnepatypu 30 - 40°C).

Man. 7. Cumeon mepmo-
mempy 3 nidoepieom

Man. 9. Cumeon
00HOpPa308020 Hazpigy 8i0

4) TepmoMeTp MOXe  YynpaensiT OXepena KUBNEHHs
[KEPENnoM  XKMBMEHHS 3 MiOKMIoYeHUM ° x|
HIXPOMOBUM  HarpiBadyem Ans  NigTPUMKK SOPH
3afaHol TemnepaTtypu, Hanpuknag, BaHHW 3 Man. 10. Cumeon
enexkTponiTMYHNM po3vmHom. Ha mantoHky 10 mepmomMempy 3 Hazpieom
NoKa3aHnn CUMBOI-NIgKa3Kka TaKoro gio O)Kepena JKUBJIEHHS

TEpPMOMETPY.

9.2 Bubip eapiaHmy pobomu mepmomempy i 8CmaHOB8/eHHS
3Ha4YeHb memnepamypu i denibmu mepmopeaynsmopy

Bubip HeobxigHoro BapiaHTy pobOTM TEpPMOMETPY W BCTAHOBMEHHS
3afaHoi TemnepaTypu OOCSXKHEe TifbKM npu BUMKHEHOMY mxepeni
XMBMEeHHs1 (BMMUKay B nonoxeHHi "OFF’). AxktuByWTe kHonkamu “select’
pAOOK TEPMOMETPY Ha AuChnel XOBTUM KOMbOPOM. YBINAiTe B PEXuM
HanawTyBaHHA — KIiKOM [OBOX KHOMOK “select’. lMpaBopyd Ha psgky
MOYHYTb MUIOTUTE XKOBTUM KONTbOPOM CUMBONU-MiAKa3KW.

- BepxHboi kHonkow “tune” obepiTb 3HayeHHs TemnepaTypu 4um
AenbTn TepMOpPErynaTopy; Aani  kHonkamun “select’ akTvBynTe po3psg,
noTiM KHOMKamu “tune” 3MiHiTb 3Ha4YeHHs po3psidy Ha HeobxigHe. KHomkoio
"select” akTVBYINTE XOBTUM KOSTbOPOM MiAKa3Ku.

- HwxHbolo KHOMKow “tune” 0bGepiTb BapiaHT poboTM TepmMoMeTpy:
MantoHku 6-10.

3acTtocyBaHHs 0OpaHux napameTpiB poboTu TanWmepy i Buxig 3
PEXMMY HanawTyBaHHsSI 34IACHIOETLCA KIiKOM OBOX KHOMok “select” abo
YBIMKHEHHSAIM DKepena XuBneHHsa BuMukadem "ON/OFF’.

10 HAJNALLUTYBAHHSA MAPAMETPIB TAVMEPY TA NIYMIBHUKA

3MiHa napameTpiB TamMepy Yu niYWnbHMKA [OOCSKHA nuwe Ha
BMMKHEHOMY [pKepeni >KUBMeHHs (BMMMKa4Y B nonoxeHHi “OFF").
BigobpaxeHHs poboTu Tarimepy 34iNCHIOETBCA Ha CTpoYUi Tanmepy (man.
3), poboTy niuunbHMKaA — Ha CTpoYUi NiYMnbHMKA | SKWo obpaHui
NiYUNBHUK Ha CTPOYLi BAaTMETPY - TO N Ha HWXKHIN CTpoYLi AMCNNErO.

10.1 Onuc pobomu matimepy ma fiqunbHUKa

Anroputm poboTw | TaMepy i NiYnUnbHUKA iIDEHTUYHWIA.

Tarimep Ta NiYUNbHUK MOXYTb MpauoBaT K 3 NPAMUM paxyHKOM, Tak i
3i 3BOPOTHMM, SIK [03aTOPW: i3 paxyHKOM BiJ CTApTOBOrO 3Ha4YeHHs A0
Hynsa. [lpaBopyd 3Bepxy Ha CTpokax Talmepy Ta NivunbHUKa

BiJoOpaxalTbca CUMBOMNW-MNiOKa3km O BapiaHTax poboTn AaHnx
napameTpis.

Ha mantoHky 11 nokasaHui cumBon-
nigKkaska Tanmepy-cekyHooMmipy — Ta f @
niYnnbHUKa 3 NPAMUM  PaxyHKOM i

CTApTOBMM 3HAYEHHAM, Lo AOPIBHIOE  \Maf. 11. Cumeon cekyHOoMipy/
Hyno. CekyHOOMIp BOano NoegHYETbCA NiYUNBHUKA 3 PaxyHKOM
3 bGesnepepBHOlO poboTol0 AXKepena ereped

06e3 BMMKHEHHSI 3@ YacoM.



Ha wmamonkax 12, 13, 14 nokasaHi =1 OFF
CMMBONW-MIOKA3KN  BapiaHTiB  3aKiHYeHHS
poboTu Tarmepy 4u nivnnbHUKa-go3aTopa i3
3BOPOTHIM  paxyHKOM:  Big  CTapTOBOro
3Ha4yeHHA Ao Hyna. [lpy  OocArHeHHi
HYMbOBOTO 3HAYeHHs YBiMKHeTbecs 3Bykouin — SUMKHEHHAM CIMpyMy
curHan (ans Taimepy ABa KOPOTKUX CUrHany, - o
WO  MepiogMyHO  MOBTOPKOIOTLCH; AN l 10%
nivynnbHWKa-gosaTtopa - AOBMMUA CUrHan, Lo
nepiooMyHO  MOBTOPIOETLCS),  3amurotats Mar. 13. Cumeon madimepy/
UYEpPBOHMM  KOMbOPOM  MifKaskW, paxyHoK JliduibHUKa-0o3amopa i3

NPOAOBXMNTLCA 3 MiIHYCOBUM 3HAYEHHAM, Ta: 3HUXXEHHAM cmpymy 0o 10%
- BUXiOHWA CTPYM MOBHICTIO BUMKHETbCS

(man. 12); _l
- NiMIT BUXiAHOMO CTPYMY 3MEHLUMTbCS A0 ON
10% Big BCTAHOBMEHOro 3Hay4eHHs (man. 13);
- BMXiOHWIA CTPYM He 3MiHWUTbCH (Man. 14).

Man.12. Cumson matimepy/
nivyunbHUKka-0o3amopa 3

Man.14. Cumson matimepy/
niyunbHuka-0ozamopa be3

Talimep Ta NiYMNBHUK MOXYTh npauosaTn: ~ SUMKHEHHS CmpyMmy

- 3i CKMOAHHAM paxyHKy (OBHYMIHHAM 4y MOBEPHEHHSIM Ha CTapToBe
3HaYEHHs1) NP1 NPUMYCOBOMY BUMKHEHHI;

- 3 NPOOOBXEHHAM PaxyHKy 3a HaCTYMHVUM YBIMKHEHHSIM [DKepena.

MpaBopy4 3HM3y Ha CTpokax TaWMepy Ta MiuurbHUKa BigobpaxalTbes
CMMBONW-MIAKa3KW NPo BapiaHTM poboTU AaHuX napameTpiB.

Ha mantoHkax 15 - 16 nokasaHi
CUMBONU-MigKaskn poboTn Tanmepy Ta

nivynnbHUKa i3 OBHYMIHHAM  paxyHKy
(nomani ctpinku) npu npumycosomy Marn.15. Cumeonu pobomu 3i
BMMKHEHHI Dxepena BUMUKaYEM 36pocoM paxyHKy npu
"ON/OFF’, 41 3 NpOAOBXEHHAM paxyHKy MPUMYCO80MY BUMKHEHHI
(MpAmi  CTpinkM)  nNpuM  HacTyrMmHOMY
YBIMKHEHHI [)Keperna >XUBMEHHS.
[MpuMmiTka 1: HanpaBneHHi CTPInku \ /
Bropy nigkasyiloTb npo poboty i3
PaxyHKOM  BNEPEN, @  HanpaBneHHi \jap,16. Cumeonu po6omu 3i
CTPIfKM BHU3 — i3 3BOPOTHIM PaXyHKOM. IPOAOEKEHHSIM PaxyHKy fpu
Tpumitka 2 umiTka 2 CuHin Kon'pv°3Haqa€i-lacmynHomy YB8IMKHEHHI Oxkeperna
norepegHin  napameTp, skuni byge
OGHYMiHUIA NpPW HACTYMHOMY YBIMKHEHHI. KUBTIEHHS

10.2 Bubip sapiaHmy pobomu matimepy Hu fiquribHUKa.

AKTMBYNTE CTPOYKY TamMmepy 4u nivunbHMKa Ha Aucnnel KHoMKamu
"select” KOBTMM KONbOPOM. YBiiTh B PEXKUM HanaluTyBaHHS — KINiKOM 4BOX
KHOMoK "select”. MNpaBopyy Ha CTPOYLi NOYHYTb MUrOTUTB XXOBTUM KOJNIbOPOM
cuMmBonNu-nigkaskn. BepxHbow KHoOMkow “ftune” obepiTb OAMH 3 BapiaHTIB
poboTU TarMmepy Yu MiYnNbHUKA 3 NPSMUM paxyHKoM abo i3 3BOPOTHIM 3
BM3HAYEeHUM BapiaHTOM BigKMOYeHHS poboTn (cumBOMM-NigKkaskm Ha
mantoHkax 11-14). HwxHbolo kHoMkoto “fune” obepiTeb cumBon poboTu
TaviMepy YM NiYUIbHUKA i3 OOHYMIHHAM paxyHKy (CMMBOMU-MigKa3KkM Ha mar.
15) npy nNpumycoBoMy BUMKHEHHI mxepena Bumukadem "ON/OFF’ abo i3
NPOJOBXEHHSIM paxyHKy 3a HacTyMHWM YBIMKHEHHAM [Kepena XWBMeHHS
(cumBonu-nigkasku Ha man. 16).

10.3 HanawmysaHHA cmapmoeo2o 3Ha4YeHHs malmMepy YU fiYuibHUKa.

lMepekoHanTecs 3a CMMBOJIIKOIO, LLIO HA CTPOYLi Tanmepy Yv NiYnnbHUKa
BifoOpakaeTbCsl  BIANOBIAHO TaWMep YW NiYWUMbHUK-JO3aTop  (CUMBOI-
nigkaska - man. 12-14). Knonkoto “select’” akTuBywTe NOYEProBO KOXHWNA 3
po3psaiB YMcna, a HaTUCHEHHSM KHOMKK “fune” nig Yyac MUroTiHHS po3psioy
BCTaHOBITb HeobXigHy umdpy. 36epiraHHs obpaHOro 3HayeHHs W Buxig 3
peXuMy HanawTyBaHHS 34IMCHIOETbCA KIIKOM [OBOX KHOMOK “select” um
YBIMKHEHHAM Dxepena Bumukadem "ON/OFF.

10.4 Ocobnusocmi pobomu AidunbHUKA.

JTiunnbHWK-[03aTOP NPU3HAYeHUA AN KOHTPOSIO 3@ TOBLUMHOIO MOKPUTTS
petani, 0ONiKy KinNbKOCTi €MNeKTPpUMKM Ans  [03yBaHHA  enekTponiTiB
ranbBaHi4HOI BaHHW, u4n 0OMiky enekTpukn abo eHeprii npu poboTi 3
aKyMynaTopamm Yu iHWYMW BUGAMWN HaBaHTaXeHb.

OauHuua  BMMIpY MiYunbHUKa Moxe OyTM amnep-roguHu, amnep-
XBUNMHU abo BaT-roguHn. Po3ainosi 3Haku Ha gucnnei 3niBa Hanpaso
po3ainstoTh:

- ANs amMnep-roguH: Kino-amnepu, amnepu, TUCAYHI amnep;

- OANs aMnep-XBUMWH: TUCAYI XBUINH, XBUIUHW, CEKYHAW;

- Ans BaT-roAviH: Kinoear, BaT, Miniear.

Jiana3oH poboTu niynnbHYKa 3 amnep-roaMHamu i BaT-rogMHamu Big
0.001 go 9 999.999 oauHWLL; AianasoH NiYurbHKKa 3 amnep-XBUnMHamm Big,
1/60 (1 cexynam) oo 9 999.59 amnep-xBUNUH.

JliunnbHuk 36epirae NOTOYHE 3HAYEHHS] B eHeproHesanexHy nam'aTb
pxepena npu KOXHOMY BWMKHEHHI [DKepemna >XMBIEHHS BUMMKadeMm
"ON/OFF’ Ta KOXHy XBWAMHY Mig 4Yac poboTn mkepena, Ans 3MEHLUEHHS
noxnbku paxyHKy nig Yac aBapiiHOro 3HUKHeHHS BxigHoi Hanpyru 230 B.



10.5 [JoOamkosi Moxnueocmi maliMepy ma niduribHUKa.

Ao Npu YBIMKHEHOMY [Kepeni XXUBNEHHSA (BUMMKAY B MornoxeHHi “ON’)
aKTUBYBaTM >KOBTMM KOMbOPOM CTPOYKY Tammepy Ha gucnnei KHomkammu
"select’” i HaTUCHYTM BEPXHK KHOMKYy “tune”, TO Ha cTpouui Tanmepa
BiOoOpPa3nTbCA CTapToBe 3HAYEHHs TanWMepy, SKWO HAaTUCHYTU HWXKHIO
KHOMKy “fune” — To BigoOpa3uTbca 4Yac poboTU [Keperna XUBIMEHHSA 3
MOMEHTY MOro OCTaHHLOrO YBIMKHEHHS! BUMukadem "ON/OFF.

Ao npu yBIMKHEHOMY jDKepeni XWBMAEHHS aKTMBYBATU >KOBTUM
KONMbOPOM CTPOYKY MiYMIbHMKA Ha gucnrei KHonkamu “select” Ta HaTUCHYTU
BEPXHIO KHOMKY “tune”, TO Ha cTpouLi NiYmMnbHUKa BigobpasutbCcs cTapToBe
3HaYeHHs NiYUNbHUKA-403aTopa, SKLO HaXKaTU HWKHIO KHOMKY “fune” — To
BioOpa3nTbCA MpOMAEeHe 3HAYEHHS! MiYUNbHMKA 3 MOMEHTY OCTaHHbOrO
BKIOYEHHS mKkepena Bumukadem "ON/OFF .

AKwo B HamnawTyBaHHAX obpaTu poboTy Tammepa i niymnbHuka 6e3
3BYKY, TO MpaBopyy Yy BEpPXHbOMY KyTKYy BiAobpasvTbCs CMMBOM-MigKaska:
nepekpecrneHnin pfiHamuk i nicng  3aBeplieHHs poboTu  Tammepy 4um
nivynnbHWKa Lew cumeon 6yge Murotuts 6e3 3ByKOBOrO CynpoBOAY.

AKWo Npy BUMKHEHOMY [hKepeni XWUBMAEHHS (BUMUKa4 B MOMOXKEHHI
"OFF’) aKTuByBaTU >OBTUM KOMbOPOM CTPOYKY TanmMepy Ha Aaucnnei
KHoMKamu “select’” Ta HaTUCHYTU ByAb-SKy KHOMKY “tune”, TO Ha CTPOYL
Taimepy 3efieHMM KOnbOopoM  BigobpasuTbcsi 3aranbHWM 4Yac pobotn
npunagy 3 MOMeHTY MOro BUPOGHMLTBA.

AKWo Npu BMMKHEHOMY [DKepeni >KMBIEHHA aKkTMBYBAaTW >KOBTUM
KONMbOPOM CTPOYKY NiUnibHMKa Ha AMcnnel KHonkamu “select” Ta HaTUCHYTU
Oyab-aKy KHOMKy “fune”, TO Ha CTPoYUi NiYMMbHUKA 3€MNEHUM KOJIbOPOM
BioOpa3nTbCA 3aranbHa Ccyma amnep-roguH, Wo MpOWLMM 33 BeCb 4ac
poboTn npunagy 3 MOMEHTY WOro BMPOOHWMLTBA, HaBiTb SAKLWO NiYUIIBbHUK
npaule 3  amnep-xBunvHamu  (BaT-rogMHamm) YM  Ha  CTpouLi
BigobpaxaeTbcsi poboTa BaTMeTpy.

11 POBOTA [PKEPENA 3 HABAHTAXXEHHAM

11.1 Po6oTa B pexxumi ctabinisauii Hanpyru

B ubomMy pexumi Hanpyra Ta CTpyM Ha BUXOAi [Kepena XMBIEHHS
BiANOBigae ropuM3oHTanbHiN MNiHil BONbT-aMNepHOi xapakTepucTuKy, Aani
(BAX). Ha man. 17 nokasaHui rpadik, SKMN NOSICHIOE poboTy mxepena
XKMBMEHHS B PI3HUX pexXmMmax poboTu.

Hanpyea PexxuM crabimizauii

4 nanpyrn “Constant Voltage”  Touka MakCHMATBHOI
XX / MOTYXKHOCTI
Umax
PerymoBanust PerymoBanust
Halpyru CprM‘ y > PexxuM crabimizammii
¢ CTpyMy
“Constant Current”
K3 R
0 Imax C mpym

Man. 17. Bonbm-amnepHa xapakmepucmuka oxeperna
XKUBIIEHHS

Hns pobomu e pexxumi cmabinizayii Hanpyau:

11.1.1 BcTtaHoBiTb HeobXigHi BMXigHi napametpu (nn. 8);

11.1.2 JoTpuMyoumncb NONSIPHOCTI, NiOKNIOYUTL HABAHTaXXEHHS.

11.1.3 YBiMKHITb DKepeno XuBMeHHs (BUMMKa4y B nonoxeHHsa “ON’) i3
BiANOBIAHUM HaBaHTaXEHHSAM.

Mpo poboTy mKepena B pexumi ctabinizauii Hanpyru ”Constant Voltage’
(ropusoHTaneHa niHis BAX) Oyne BkasyBaTu 3eneHun iHoMkaTop Ha aucnnei
Ta nokasaHHsi CTPyMy, LLO MPOTiKae B KOMi HaBaHTaXeHHS.

MoxxHa nobaunTu, WO 3HAYEHHS peanbHOi MOTOYHOI BMXIZHOI Hanpyru
Oyae [OpiBHIOBATW 3HAYEHHIO NiMiTy Hanpyru i He Byde 3anexaTu Big 3MiH
HaBaHTaXXeHHsl. Big 3MiH HaBaHTaxeHHA Oyae 3anexaTtn nuwe BUXigHWUn
CTpyM.

MpumiTka. HAKWO nnaBHO 3MiHIOBATM ONip HaBaHTAXEHHSA Big
HECKiHYEHHOCTI 0O Hynsi, To poboya Toyka Ha BAX cnouatky Big oci Hanpyru
(Touka xonoctoro xogy - XX) Oyage nepemiwyBaTucs BMpaBo MO
ropusoHTanbHin  niHii  pexumy “Constant Voltage”, a noTim npwu
OOCSArHEHHi CTPyMOM 3HaveHHsA “Current  limif’ (Toyka MakcUManbHOI
NOTY)XHOCTI) BiaOyaeTbCsl NepeMmnkaHHs — i3 pexxmmy ctabinisadii Hanpyrm B
ctabinizauito cTpymy - pexxum "Constant Current.” Jani no BepTUKanbHin niHii
“Constant Current”, poboya Tovka Oyde onmyckatucs BHM3 OO OCi CTpyMmy.
Touka TOpkaHHsl OCi CTpPyMy BigMoBigae KOPOTKOMY 3amukaHHio - K3. MNpu
3MiHi OMOpYy HaBaHTaXeHHS B 3BOPOTHOMY HamnpsiMi, NEPEMUKaHHS PEXNMIB
BinOyaeTbCs, BiANOBIAHO, B 3BOPOTHIM NOCNIJOBHOCTI.



11.2 Po6GoTa B pexumi ctabinisadii ctpymy

B ubomy pexumi Hanpyra i CTpyM [Drepena XWBFMEHHS BianosigawTb
BepTUKanbHin niHii BAX, man. 17.

Hns pobomu e pexxumi cmabinizauyii cmpymy:

11.1.1 BcTtaHoBiTb HeobXigHi BMXigHi napametpu (nn. 8);

11.1.2 JoTpuMyoumncb NONSIPHOCTI, NiOKNIOYUTE HABAHTaXXEHHS.

11.1.3 YBiMKHITb [Xepeno XuBMeHHs (BMMMKad B nonoxeHHs “ON’) i3
BiANOBIAHUM HaBaHTaXEHHSM.

Akwo HaBaHTaxeHHS BMOpaHe BipHO, TO OXXeperio XWBMNeHHs Oyae
3HaxoauMTMca B pexumi crtabinmizauii ctpymy “Constant Current’
(BepTukanbHa niHia Ha BAX Ta 4epBOHMIA CBITNOAIOA Ha NepeaHin naHeni
npunagy). Ha iHOvkaTopi amnepmeTpy MOXHa nobaynTw, WO 3HAYEeHHSs
pearnbHOro cTpyMy 6yae AOpiBHIOBATH 3HAYEHHIO NiMiTy CTpyMy Ta He Oyae
3anexaTtn Big 3MiHWM HaBaHTaXeHHsl. Big 3MiH  HaBaHTaxeHHs Oyne
3anexar Tinbkv BUXigHa Hanpyra.

Mpvknag. AKWo NigknNoynTn 40 SKepena >XUBMEHHS enekTpoMoTop, To
nimiT Hanpyrm ©Oyde Bu3HavaTM 00OOPOTVM E€MEeKTPOMOTOPY Ha Mariomy
HaBaHTaxeHHi (pexum “Constant Voltage”), a niMiT cTpymy (pexum
"Constant Current’) — MOMeHT o0epTaHHs, cuiy TAMM MpyW  BENUKOMY
HaBaHTaXEHHi.

12 POBOTA IDKEPENA 3 KOMM'IOTEPHUM YMNPABIIHHAM

Komn'loTepHe ynpaBniHHA [HKEpPErioM XUBMEHHS, sike obnagHaHe
noptom RS-485, 3pificHIOETbCS 32  [OMOMOrOK  AEeMOHCTpaLiiHOro
nporpamHoro 3abesnedeHHs “Controller 485" (onepauiiHa cucTema:
Windows) abo 3a gonomorol nMpoMMUCIIOBUX KOHTporepiB. Ons po6oTu
[DKepena >XWBMEHHS 3 KOMN''OTEPHUM YNpaBniHHAM HeobXiOHO BMKOHAaTM
HaCTYrMHi YMOBW:

12.1 He npueaHyoun mKepeno XMUBIEHHs 40 KoMn'loTepy — YBiNdiTb B
cUCTeMHe MeHio mkepena (nn. 7). BukoHante nyHktn 10, 11, 12:
npuceonTe GnoKy/Grokam XMBMEHHsI BiANOBIAHO iHAOMBIAYanbHUNA
HOMep NpucTpoto (3a 3amoBYyBaHHAM Ne15), BCTaHOBITb OAHAKOBY
Ansa BCiX mKepen WBuakicTb poboTtn (3a 3amoBvyBaHHAM 9600 60p4);
06epiTb ogHakoBui BapiaHT npoTtokony MODBUS.

12.2 MpuepHanTte agantep USB-RS485 no pos'emy komn'totepa USB Ta
Kabento BHYTPILLHbOI Mepexi.

12.3 lpvegHante, JOTPUMYLOHMCL MOMSIPHOCTI, Kabenb Bawioi mepexi oo
cuctemHoro pas'emy RS-485 mxepenal/mkepen )UBMEHHS.

12.4 YBiMKHITb mxepeno (mkepena) XuBreHHs Bumukadem "POWER’,
LLIO 3HaxoauTbCA Ha 3aHin naHeni npunaay.

12.5 Bigkpunte gemoHcTpauiiHy nporpamy “Controller 485”. Akwo Bce
BWKOHaHe BipHO, TO Ha MOHITOpi komn'loTepa onepaTtop 6yde matu
OOCTyN OO CTOPIHKM YNPaBMiHHA KOXHOTO NPWEAHAHOro mkepena
XKVBMEHHS.

Binbw pgetanbHa iHdopmauia no poboTi GnokiB KMBNEHHS 3

KOMM'IOTEPHUM YNpaBniHHAM 3HAXOOUTLCSH Ha CTOPIHKaxX canTy BUpOOHMKa:

https://bvp.com.ua.

13 OOOATKOBI MOXIIMBOCTI

Mig 4ac neperpiBy [mKepena XMBMEHHs (NMOYEProBe MUMOTIHHS
YepBOHOTO Ta 3eNeHoro CBITNOAIOAIB HA NepeHiv naHeni mpxepena), npu
KMOKax Hanpyrm mepexi XWBMEHHS, [MHKEperno >XUBIMEHHS aBTOMAaTU4YHO
BUMKHETbCA. [ns Toro, wob YBIMKHYTUM [HKeperno >XWMBMEHHS 3aHOBO
HeoOXiAHO BMMKHYTM Ta 4vepe3 AesKWn 4Yac YBIMKHYTW BXigHY Hanpyry
oxkepena Bumukadem "POWER", wo 3HaxoAWMTbCA Ha 3afHii naHeni
6noka.

Ao mxepeno XMBMEHHS 4acTo BUMMKAETLCH 3 MPUYMH neperpisy
HeoOXiAHO MepeBipUTU CTaH MOBITPSIHOrO INbTPY, CTyMiHb 3a0pyaHEHHS
pagiatopy BcepeauHi Onoky, poBOTOCNPOMOXHICTE BEHTUNATOPA,
HasBHICTb [OCTaTHLOI NMOLi MOBITPS HAaBKOMO mKepena XUBMEHHs. B
3anexHoCTi Big XiMiYHOI arpecii MoBIiTPA OTO4YYHYOro cepefoBuLa,
3anuneHocTi pobo4voro MPUMILLEHHS  INbTPYOYY TKaHWHY HeobXiaHO
nepiognyHO NPOMMBATV BOLOK UM MIHSITU Ha HOBY.

Mpy Kkngkax BXiAHOrO ENEKTPOXMBIMEHHS, Mpunag aBTOMaTUYHO
BUMKHETBbCA, | MiA4 Yac Hopmanisauii XuBMAYOi Hanpyrn mpkepeno
KVBMEHHSI:

- BUMKHE BMWXiAHWA CTPYM i3 3BYKOBUM CUrHarom asapilHOro
BMMKHEHHSI Mig 4ac poboTu Tawmepy i3 OOHYNIHHAM paxyHKy
(noBepHeHHs Ha cTapToBe 3HAYeHHS);

- MpOJOBXWTb BMAaBaTW BUXIOHUIA CTPYM 3a iHWMX HanawTyBaHb
Tanmepy Ta nivnnbHKKa.

Mpy KOXHOMY YBIMKHEHI Dkepena XuBrneHHs BumMukadem "ON/OFF
30iNCHIOETbCS aHarni3 npaue3gaTHOCTI CUTOBOro NepeTBoploBaya mKepena
i y BUNagKy BigmMoBw (MOMOMKK) BiaOyaeTbCA nogava 3BYKOBOI CUrHani3awji
Ta CMHXPOHHE MWIOTIHHS Aucnneto. FAKWOo nepesanyck 6rioka XMBMEHHS
BumMukadem "POWER” He gonomarae, B TakoMmy pasi HeobxigHo 3B's3atucs
i3 cepsicHol cnyxboto TexHiyHOi nigTpumkn BVP  Electronics uu
npogasLem 06nagHaHHA Anst NPOBEAEHHS PEMOHTHUX POOIT.



14 TAPAHTIVHI 30B0B'A3AHHA

BVP Electronics rapaHTye npauesgaTHICTb [mKepena >XUBMNEHHS
BMpoAoBX 36-Tn MicAUiB 3 AHA KyniBni, NPy NpaBunbHin NOro ekcnnyarauii i
JoTpuMmaHHi  3axodiB  Ge3nekwn. [MpoTsrom  3a3Ha4YeHOro  TEPMiHY
nianpueMcTBO-BUPOOHMK Oe3KOLITOBHO YcyBae BusBMeHi gedektn abo
3aMmiHoe Ha HoBuI BUpIG. Y pasi BiOMOBM mKeperna XMBMEHHST 3 NPUYMH
3aBoAcbkoro Gpaky abo iHWWX MNpUYMH, 3BEpPTanTecb 3a MiCLEM WOro
npuabaHHs, abo Ha canT Bupo6Huka: https://bvp.com.ua.

YMoBM rapaHTii:

. MapaHTisa gincHa Tinbkn 3a HasiBHOCTI 3aNOBHEHOro ["apaHTiiHOro TanoHy.

. FapaHTinHWMIN peMOHT poBUTLCSA BMPOAOBX rapaHTINHONO TEepMiHy, BKa3aHoro B
["apaHTinHOMY TanoHi.

. CepinHun Homep i mopgenb BuMpobOy MOBWHHI BignoBigaty BKa3aHUM B
["apaHTinHOMY TanoHi.

4. Bupib 3HiMaeTbCsa 3 rapaHTii y pasi nopyLUeHHsi NpaBwrn, BUKNageHux B IHCTpyKu,i

3 ekcnnyaTauii.
5. Bupib 3HiMaeTbCa 3 rapaHTii B HaCTyNMHUX BUNagKax:

- 32 HasfABHOCTI CnifgiB CTOPOHHLOro BTPy4aHHsA (cnpoba peMoHTy BupoOy B He
YNOBHOBaXXEHOMY CEPBICHOMY LIEHTPI);

3a HasIBHOCTi HECAHKLINHMX 3MiH KOHCTPYKLIii abo cxemu BUpoby.
. [apaHTii He po3MoOBCIOAXYIOTLCA HA HACTYMHI HECMPaBHOCTI:
MEXaHiYHi YLIKOAXEHHS Ta YLLKOAXKEHHS B pe3ynbTaTi TpaHCNopTYBaHHS;

YLIKOOKEHHS1, BUKINMKaHI NoMagaHHsAM BcepeauHy BUPOOY CTOPOHHIX NpeaMeTiB,
aTmocepHux onagis, piauH, NapiB arpeCUBHNX PEYOBUH, MeTaneBnx NPeaMeTIB,
KoMax;

ekcnnyartauisa 6rnoka >XMBMEeHHS B yMOBax XiMiYHO arpecuMBHOrO cepegoBuLLa
Onwxye HixX 1 MeTp Big Axepena arpecii Ta MeHwe Hix 1 mMeTp Big piBHS
NOBEPXHi arpeCcUBHOI PianHY;

YWKOMKEHHS], BUKIMKaHI  CTUXIi€0, MOXeXet, MNobyTOBUMU  YMHHUKaAMWU,
30BHILLUHIMW  OiAMW, HEenpaBUNbHUM MIOKMIOYEHHSIM, a@ TakoX HewacHUMU
BUNagKkamu;

YLIKOOKEHHS, BUKIUKaHi HEeBiANOBIAHICTIO napamertpis KUBMAYMX,
TenekoMyHikauilHnx, kKabenbHNX Mepex, 30BHILLUHIMU YNHHUKaMU;

ycTaTKyBaHHs ekcnnyaTyBanocsi 6e3 3aXMCHOTO 3a3eMIEHHS;

YLUIKOMPKEHHS, BUKITUKAHI BUKOPUCTAHHAM HECTaHAApPTHUX BUTPATHUX MaTepianis,
BMXiOHMX kabeniB, NnepexigHuKiB, aganTepis.

. BVP Electronics 3HiMae 3 cebe BignoBiganbHiCTb 3a MOXNIMBY LLKOAY, NPsiMO abo
nobiyHO HaHeceHun npoaykuieto BVP Electronics nogsam, gomalluHiM TBapyHaM,
MaWiHy y pasi, AKWo Le cTanocs B pe3ynbTaTi He JOTPUMaHHsI MpaBun i yMOB
ekcnnyarauii, yctaHoBku BMpoOBY, yMUCHUX abo HeobepexHux Oin cnoxueada
abo TpeTix ocib.
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