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1. XAPAKTEPUCTUKU AKKYMYAATOPOB CEPWU FG, FGL, FGH, FGC, FGHL, FGL

MoAHoe oTcyTcTBUE HEOBXOAMMOCTH B OBCAY)XUBaHUU

a3, obpasylowuninca B pe3yAbTaTe 3AEKTPOAM3a BOAbl B Npouecce nepesapsipd, MNOAHOCTbHO
pekoMbUHMpPYLOTCA B 3AeMeHTax 6atapeun, baaropaps YemMy UCKAOHAETCA HEOBXOAMMOCTb MEPUOAUUYECKOTO
AOAMBA BOABI.

FepMeTUyHas KOHCTPYKLMUSA

"TepmeTnyHan" KOHCTPYKUMA baTapel, aBaaroLlasca TUMOBOM AAA Bcex akkymyasaTopoB FIAMM (FG, FGL,
FGH, FGHL), o6ecneunBaeT 6e30nacHyto YCTAHOBKY akKyMYyAITOPOB B AOOOM MOAOXEHUU, UCKAKOUAA KaKKe-
AMBO YTEUKM IAEKTPOAUTA U/UAU CHUXEHWUE SNEKTPUUECKOM EMKOCTU HaTapen.

Bbicokasa KOHLEHTpaLusa 3HePruu

Mcnonb30BaHWME  BbICOKOMOPUCTbIX  CTEKAOBOAOKOHHbLIX —cenapatopoB obecrneunMBaeT MaKCUMaAbHO
BO3MOXHYH KOHLIEHTPaLUMIO 3HEPTUM Ha eAnMHULY 06beMa WU/WAK Beca.

BocctaHOBAEHWE NOCAE€ HEAONYCTUMOTIO pas3psaa

CTEKNOBOAOKOHHbIE CeMapaTopbl B COYETAHWM CO CMELMaAbHbIMU AOBABKAMM K IAEKTPOAWUTY MO3BOASIHOT
6atapesm FIAMM BocnpuHUMaTh 3apsiAHbIA TOK AaXe B CAyyae HEeAOMyCTUMO HM3KOro pas3psaa MAM MOcAe
ANMTEABHOTO CPOKa XpaHeHus Hatapen.

Hu3kuit ypoBeHb caMmopaspsaaa

CoBeplueHHasas repMeTMUYHOCTb BaTapelrHbiX KOPMycoB M MCMOAb30BaHME BbICOKOUMUCTOro cnaaBa Pb-Ca
MO3BOASIKOT COXPaHUTb BEAUYMHY camopa3spsiaa batapen B Mecsl, Ha ypoBHE HUxe 3% OT ee eMKOCTU, AAA
cepun FGL 3HaueHne camopaspsasa He npeBbiliaeT 2% B Mecsl,.

AAVUTEABHBI CPOK CAYXObI

MoAOXUTEABHbBIE M OTpULATEABHbIE MAACTUHbI BaTapen oNTMMMU3UPOBaHbLI TakMM 0bpa3om, UTobbl NoAyyaTb
HanBOAbLLWI 3PPEKT KaK NPU LMKAUYHOM, Tak 1 Npu BydepHOM pexmme UCNoAb30BaHWUA baTapen.
LLinpoknit Avana3oH saKcnAyaTaLMOHHBIX TeMnepaTtyp

baTtapen FIAMM cneunanbHO paspaboTaHbl AA MCMOAb30OBaHWUS B LLMPOKOM AManasoHe Temneparyp oT -
20°C po +40°C.

CepTudukauus

AkkymyasiTOpHble 6aTtapen FIAMM uvcnbiTaHbl U cepTUOULMPOBaAHbI B COOTBETCTBMM C TpeboBaHUAMM
amepukaHckoro ctaHpapta UL 924, paspen 38. Tunbl 6atapeit, 0OblYHO NPUMEHSAEMbIE B OXPaHHbIX U
CUrHaAM3ALIMOHHbIX CUCTEMAX, AOMOAHWTEABHO CEPTUOULMPOBAHbLI B COOTBETCTBMM C TpeboBaHWUAMMU
fepmaHCKoOW accoumaummn Mopckux cTpaxoBlimnkoB (VdS). Ceptudukauma VAS - opHa M3 HEMHOIMX,
TECTUPYIOLLIMX Takke U 3ODEKTUBHYIO eMKOoCTb Oatapen. Kpome Toro, 6atapen FIAMM ypoBAETBOPSOT
TpeboBaHMAM [1OAOXEHUSA O MEPEeBO3KE OnacHbIX rpy3oB MexAyHapoOAHOW accouMauuu TPaHCMOPTHbIX
aBunanepesodunkos (IATA) u©, cAepOBaTEAbHO, MOTMYT MNEPEBO3UTLCA CaMOAeToOM. W HakoHel,
aKKyMyAsiTOpHble 6atapen FIAMM noayunamn Ceptudukat cootBeTcTBUst focctaHaapTa Poccuu.
9KOHOMWUUYHOCTb 3KCMAyaTaLuu

BbicokoaBTOMaTU3UMPOBaAHHAs cucTeMa MNpPou3BoAcTBa 6ataper FIAMM obecneunmBaeT WX HaAEXHYHO
3KCMNAyaTaUMIO B TEYEHUE MHOTUX AET.
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2. YCTPONUCTBO AKKYMYAATOPOB

Knemma

\ Kopnyc

CenapaTtop

KnanaH

MonoxutenoHasn OTpuuaTenbHas
naacTuHa nnacTuHa
PucyHok 1 KomnoHeHTbl baTtapeu
KOMMOHEHTHI MaTtepuansbl
KnemMmbl: NaTyHb, AyXeHas raAbBaHUYEeCKUM cnocobom
KAaanaH npepoXpaHUTEAbHbIN: MAaCTUOUUMPOBAHHBINA CUHTETUYECKUIM Kayuyk
Cenapartop: MUWKPONOPUCTOE CTEKAOBOAOKHO
Kopnyc 1 KpblllKa: CuHTeTnueckasn cmona ABS
OTtpuuatenbHas NAacTuHa: CBMHEL, U OKCUA CBMHLA
MonoxuTenbHaa NAacTMHa: CBHHeL, M OKCUA CBMHLA
INEKTPOAUT: PacTBop cepHOW KMCAOTbI

3. NMPAHLMAN PABOTbI KAAMAHHO-PET'YAUPYEMOM CBMHLIOBO-KUCAOTHOM
AKKYMYAATOPHOW BATAPEU

TeopeTUueckue OCHOBHbI
Huxe npUBOASTCA CXEMbl XMMMWYECKUX pPeakUuui, ONUChbIBalOLWMX Npeobpas3oBaHus, MPOUCXOASLUME B
pe3yAbTaTe SAEKTPOXUMUUECKUX PEAKLMIM KaK HAa MOAOXMUTEAbHbIX, Tak U HA OTPULIATEAbHbIX MAQCTUHAX:

a) NOAOXUTEAbHAA NAACTUHaA
Paspsa
PbO, + 4H™ + 804" +2e” <=> PbSOy + 2H,0;
3apsa
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b) oTpuuaTeAbHas NAacTMHa
Paspsaa
Pb + S04 <=> PbSO4 + 2e’.
3apsaa

06bEAVHNB ABE 3T GOPMYAbI B OAHY, MOXHO B pPE3yAbTaTe MOAYUWTb:

Paspsa
PbOy + 2H7SOy4 + Pb <=> PbSO4 + 2H50 + PbSOy4

3apsa

Pa3psa: B npouecce paspssa AMOKCUA cBuHLA PbO2 noAOXUTEABHOW MAACTMHbLI NPEBPaLLAETCS B CyAboaTt
cBuHUa PbS04; 1 nopucTbit cBUHeL, Pb oTpuuaTeAbHOM NAACTMHBI NPeBpaLLaeTca B cyAbdat cBUHUA PbS04.
370 BbI3bIBAET YMEHbLUEHWE YAEABHOIO BECA IAEKTPOAUTA, TAK KaK COAEPXALLAsCs B HEM CEpHas KMCAOTa
NepPexoAuT MpWM 3TOM Ha MNAAcTUHbl. B craaMmM 3apapa 6Gatapeur 3T npouecchl MAYT B obpaTHoMm
HanpaBAEHUW.

3apsa: B npouecce 3apsapa cyabdat cBrMHUa PbSO4 noAoXUTEABHOM NAACTUHbBI OKUCASIETCA M NpeobpasyeTcsa
B AMOKCMA CBMHUA Pb0O2, B TO BpemMs Kak Ha OTpUUATEAbHOW MAACTMHE cyAbdaT cBuHUA PbS04
npeobpasyerca B NOPUCTbIN cBUHEL, Pb.

OcHoBHaa ¢popmMyAaa (CM. Bbille), onucbiBatoLLAas npeobpa3oBaHMA B XOAE 3apsipa/pas3psana, COOTBETCTBYET
BEAMUMHE KOAMYECTBA anekTpuuecTBa 2 F (Gapaabl) nan 53.6 AMnep-yaca.

Utobbl npou3oliAa peakums pas3pssa, HeoOXOAMMO CAEAyHOLLEE BECOBOE COOTHOLUEHWE aKTUBHbIX
matepunanoB: 239.2 rpamma Pb02, 207.2 rpamma Pb n 196.2 rpamma SO4. Takoe xe BecoBoe
COOTHOLLIEHWE MaTePUANOB HEOOXOAMMO U AASI pEaKLMK 3apsipa.

Teopuss BHYyTpeHHeN pekoMbrHaLWK

B npouecce 3apsaa 06bIYHOrO OTKPbLITOMO CBUHLOBO-KUCAOTHOIO aKKyMyAATOpa MPOWCXOAUT BblAEAEHME
rasa. 310 BbI3BaHO TEM, UTO BOAA B MPOLIECCE 3AEKTPOAU3A pa3naraeTcsa Ha COCTaBASIIOLLME SAEMEHTbI.
Utobbl COXpaHUTb XMMWUUYECKUI BanaHC B IAEMEHTE akKyMyAATOpa, TpebyeTcs NepUOAMUYECKM BOCMOAHATb
NoTEPHO BOAbI, UTO TPEOYET AOMOAHUTEABHOTO BPEMEHMW HA KOHTPOAb YPOBHS XUAKOCTU U AOAUB SAEKTPOAUTA.
B cAyuyae KnanaHHO-PEryAMpPyeEMOM akKyMYARTOPHOM Oatapen 3AeMEHTbl BbIAEAMBLUErOCA ra3a BHOBb
COEAMHSIIOTCA Ha cTaaMu 3apspa b6aaropaps Tak Ha3blBAEMOMY "UMKAY KMCAOPOAHOM pekomMbuHaumu',
BbI3blBaloLLEMY 0Opa3oBaHWe BOAbI, KAk 3TO ONMUCAHO Ha CAEAYHOLLEN CXEME:

a) Ha MNOAOXMWTEABbHbIX MAACTMHaxX B pPe3yAbTaTe 3AEKTPOAM3a BOAbI o6pa3yeTCF| KHUCAOPOA, KOTOprlZ
MPOHMUKaET Yepe3 cenapaTtopbl K OTPUUATEAbHbIM NAQCTUHAM

H20 => 1/2 02 + 2H + 2e-;

b) Ha oTpuuaTeAbHbIX NMAACTUHAX KMCAOPOA COEAMHAETCH C 4YacCTbiO COAEpPXaLLerocs Ha 3TMX NAacTUHax
CBUHLUQA, 06pa3yﬂ OKCHUA CBUHLUA

Pb + 1/2 02 => PbO;
C) OKCUA CBMHLIA COEAMHSIETCS C CEPHOM KUCAOTOW B IAEKTPOAUTE, 06pa3ysi CyabdaT CBUHLA Y BOAY
PbO + H2S04 => PbS04 + H20;

BOAA, TaKUM 06pa3oM, PEreHepupyeTcs Ha MOAOXKMTEAbHbIX MAACTUHAX, B TO BPEMSA Kak CyAbGaT CBUHLA
0b6pasyeTca Ha YaCTUUHO Pa3PAXKEHHbIX OTPULIATEABHbIX MAGCTUHAX.

d) B npouecce 3apsApa UYaCTMUHO pPas3psAXeHHble OTPULATEAbHbIE MAACTUHbI 3aPAXalOTCH, U LKA
3aMblkaeTcs
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PbSO4 + 2H+ + 2e- => Pb + H2S04.

Takum obpazom, BbILLIEONMMCAHHbIN
PEKOMOUHALIMOHHBIN LUMKA TEOPETUUECKM
3aBepuleH (cM. puc. 2). CoctaBHble YacCTu
BOAbl U CEPHOM KUCAOTbl B 3AEKTPOAUTE,
TaKKe KaK W HEKOTOPOe KOAMYECTBO H0 =9 2H" +1/20,
CBMHLA Ha OTPULATEAbHbIX MAACTUHAX,
BHOBb BOCCTAHaBAMBAOTCA B KOHEYHOM
CTaAMM npouecca B WX MNepBOHAUYaAbHOE
COCTOSIHME, He OKasaB  Kakoro-Anbo

Pb —p» Ph0 ——» PSO,+H,0

BAMSIHUA Ha 3apsAHbIE CBOMCTBA NMAACTUH. Pb+ H.SO ¢ |
+
MpumeyaHue: B  peanbHbiX  YCAOBUAX 24
npouecc peKoMOUHALIMK ocTaeTtcs
HECKOAbKO  He3aBeplleHHbIM, W  ero
KTMBHOCTb COCTaBASIET OKOA %. .
abde OCTb GOGTABAAIET OKOAO 98% PucyHok 2 PekoMOUHALMOHHBIN LMKA

HeobxoanMble ycAoBUS

Uto6bl 06AErUMTL NpoLecc AnGOY3UN KUCAOPOAE, NPUMEHSIOTCS CenapaTopbl BbICOKON CTENEHM NOPUCTOCTH
N OAHOPOAHOCTU MaTtepuana.

Kpome Toro, Bo n3bexaHne CHUXEHMS NOrAoLLAoLLEN CNOCOOHOCTM cenapatopoB, HEOBXOAMMO TLLATEABHO
OTMEpPSTb HY)XXHOE KOAMUECTBO 3AEKTPOAMTA, obecrneunBas uToObl OH LEAMKOM 3aMOAHSIA MPOCTPAHCTBO
MeXAy NAaCTMHaMK U cenapaTtopamu U He ocTaBaacsi CBOOOAHbBIM BHYTPW Kopryca 6atapeu.

YT06bl UCKAKOUNTb KOHTAKT CBMHLA OTPULATEABHbIX MAACTUH C KUCAOPOAOM, COAEPXALLMMCS B OKPYXatoLLEeN
BO3AYLLIHOM CPEAE, U, CAEAOBATEALHO, N36eXaTb XMMUYECKOE OKUCAEHUE NAACTUH, SAEKTPUYECKUE INEMEHTI
AOMNKHBI HaXxOAUTbCA B MOAHOCTBIO 3aKPbITOM Kopnyce. B To xe Bpemsi, HEOOXOAMMO NPEAyCMOTPETb
CTpaBAMBaHWE U3OLITOYHOrO KOAMUECTBA ra3oB, KOTOPble MOryT 0bpasoBaTbCs BHYTPW Kopnyca 6aTtapeu B
CAyYae aHOMAaAbHbIX MAW XECTKUX YCAOBUIM 3apsiaa.

AN 3TOTO KaXAbI 3AEMEHT aKKYMYAATOpPHOW 6GaTtapen CHabXeH OAHOCTOPOHHUM MPEeAOXPaHWUTEAbHbIM
KAanaHoM. JTOT KaanaH, B cAydae HeobXoAMMOCTH, obecneyrMBaeT CTpaBAMBAHWE M3OBLITOUHOrO AABAEHMSA
rasa, Ho He AOMyckaeT NPOHUKHOBEHUA aTMOCPEPHOro BO3AYXa BHYTPb IAEMEHTa. HaAnume kKaanaHa, Takum
obpa3om, no3BordeT BoAaee TOUHO KAaaccuouuupoBaTth 6atapen FIAMM Kak "KaanaHHO-peryavpyemsbie”,
BMECTO 006bIYHO MCMOAb3YEMOM, HO HE COBCEM TOUHOM KAACCUPUKALIMK KaK "repMeTUYHbIE".

4. AAEKTPUYECKUE XAPAKTEPUCTUKU

EmMKoOCTb

EMKOCTb akkymMyAsiTOpHOM 6aTapen (Ad) npeacTaBAsieT cO60M COOTHOLUEHWE MEXAY TOKOM paspsaa
(BblpaXxeHHbIM B AMMepax) U BPEMEHEM B TEUEHUE KOTOPOro NMPOU3OMAET paspss 6atapen A0 KOHEUYHOro
Hanps>XeHUs paspsaa (BblpaXeHHbIM B Yacax).

EMKOCTb MeHsieTca B 3aBUCUMOCTM OT BEAUYMHBI TOKA, NOAABAEMOrO Ha Harpysky. HoMuMHaAbHasA eMKOCTb
(C) obbluHO onpeaensieTcs nyteMm paspspa Hatapen npu NOCToAHHOW Temnepatype 20-25°C, KoTopbii
OCYLLIECTBASIETCA TakKMM 06pa3om, UTOBbl KOHEYHOE HaMpPsXEHWe paspspa Ha KaxAOM aneMeHTe batapeu
coctaBaano 1.75V nocae 20 yacoB paspsaa.

Pa3spsia

Ha rpadurkax 2 n 3 npeACTaBAEHbl KPUBbIE Pa3psaAa AN TOKOB B AManas3oHe emkocten batapeun ot 0.05C po
2C. B cayyae 6atapeun Ha 12V u 7,2A4, Hanpumep, TOK paspspa MOXET ObiTb ONPEAEAEH MO CAEAYHOLLEN

dopmyae:

0,056C=0,05x7,2=0,36A
2C=2x7,2=14,4A
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MN3-3a BHYTPEHHErO0 COMPOTMBAEHMA BaTapewu, HanpsXeHWe napaeTr 7eMm bbicTpee, yeM 6OAblLLE BEAUYMHA
TOKa paspsaa (cm. puc. 3 u 4).

Utobbl M3b6exaTb COKpalUeHWUsI Cpoka CAyXObl Batapen, peKoMeHAYeTcsa He AonyckaTb paspsaa batapeu
HUXE YKa3aHHOW MUHUMAaAbHOM BEAMUMHBI HANPsSXKEHUA (CM. TabA. 1).

MakcMMaAbHO AOMYCTUMbIM MOCTOSIHHbIA TOK pas3psaa 3aBUCWMT OT Tuna bHatapenHbix KneMMm (6oATOBOE
COEAMHEHWE WAM 3aXWM). Kak npaBUAO, €ro BEeAMUMHA paBHa LUECTUKPATHOM HOMMWHAAbHOW E€MKOCTU
6aTapeu.

AN TPOBOAHBIX KAEMM MaKCUMAaAbHO AOMYCTUMAs BEAMUYMHA TOKa pa3pssa OObIMHO paBHa TPEXKpPaTHOM
eMKoCTh baTapeu.
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PucyHok 3 - 3aBMCUMOCTb BPpEMEHM pa3psaa OT TOKa paspsaaa

B tabAnue 1 nokasaH TOK pa3psAAa U KOHEYHOe HanpsxeHue paspsasa

MeHee, yem 0.2C 1.75 V/3aneMeHT
0.2C-0.5C 1.70 V/aneMeHT
0.5C-1.0C 1.60 V/aneMeHT
1.0C-2.0C 1.50 V/3anemeHT
2.0C-3.0C 1.35 V/anemeHT

Bonee, uem 3.0C 1.00 V/3anemeHT

Tabanua 1

Pa3psaa 6atapen npeactaBAfeT coO0M INEKTPOXMMUUECKYIO PEaKLMIO MEXAY IAEKTPOAAMU (MAACTUHAMM) U
pa3baBAEHHOW CEPHOM KMCAOTOM.

Ecan TOK paspsipa O4veHb BbICOK, MAM TemnepaTtypa KpawHe HU3Ka, MPOUCXOAUT YBEeAMUYEHWE BSA3KOCTM
KUCAOTbI, U CKOPOCTb AUDDY3UU KWUCAOTbI Ha MAACTMHAX YXe He COOTBETCTBYET CKOPOCTM pa3pspa, B
pes3yAbTaTe NMPOMCXOAUT YMEHbLLIEHWE eMKOCTM BaTapeu, Kak 310 NMokasaHo Ha puc. 4.
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Camopaspsa

CHUXEHME EMKOCTU aKKyMyATOpHOM 6aTapenM C TeuyeHWeM BpPeMEHM Ha3blBaeTca CamMopaspsAoM.
Baaropaps ncnoab3oBaHuo crnaaBa Pb-Ca, camopaspsa, Bbi3BaHHbIW CyAbGaTUPOBAHUMEM MAACTUH, YAAAOCH
3HAUUTEABHO YMEHbLIWUTb. B pesyabTate 6atapen MOryT XpaHUTbCS B TEYEHUE AAMTEABHONO BPEMEHU WAU
MCMOAb30BaTbCS AULLb OT CAyYas K CAyyalo.

B HOpMaAbHbIX YCAOBMAX, Npu Temnepatype okono 20-25°C, camopaspsia coctaBaseTr okono 0.1% ot
HOMWHAAbHOM eMKOCTM Hatapen B AeHb. ITO Ha 25-30% MeHblle, YeM y 0ObIYHbIX OTKPbITbIX CBUHLOBO-
KUCAOTHbIX 6aTapei. COOTHOLLEHUE MEXAY BEAUUMHOM camMopa3psaAa M TeMnepaTypoin NokasaHo Ha puc. 5 u
6. Npu noBbILWEHNN TeMepaTypbl Ha kaxable 10°C BeAnumMHa camopa3psaa yABauBaeTCs.
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PucyHok 6 - 3aBMCMMOCTb BEAUUMHBI Camopa3psasa
PucyHok 5 - BeAnunHa camopaspsaa y Pa3PHA

oT TemnepaTtypbl
HanpsxeHne pasoMKHYTOM Lenu
OcTaTouHyt0  eMKOCTb  OObIYHOM  OTKPbLITOM 'g
aKKYMYAITOPHOWM 6GaTapen MOXHO OMNpPeAEAUTb §
nyTeM MU3MEPEHUST MNAOTHOCTU €€ 3AEKTPOAMTa é
yepes3 OTBEPCTUA AAST ero 3ammBkM. OpHaAKoO Tak B 2
=
HEBO3MOXHO NoCTynuTb o KA@naHHo- =
peryaAmpyemom 6atapeei. EAMHCTBEHHBIM 5 21
METOAOM, NMO3BOAAIOLLMM NPUBAUIUTEABHO E
OMNPEAEAUTb OCTATOUHYO EMKOCTb HaTapen B 3TOM g 20
CAyyae, OCTaeTCs OLEHKa BEAMYUHBI HaNPSXXEHUs B
pPa3oMKHYTOM uenu. Pe3yAbTaTbl UW3MeEpPEHUSA é
HanNpPsHXeHWs Pa3OMKHYTOM Lenu, CAEAaHHble E 195 50 100
uyepe3 24 yaca NocAe MOAHOro 3apspa Hatapew, OcraTounas eMrocTs (%)
AW MO KparHen mepe vepe3 10 MUHYT nociae ee
pa3psipa, NO3BOAAIOT C MOMOLLbIO PUC. 7 OLEHUTb PUCYHOK 7 - 3aBMCUMOCTb MEXAY HanpsXXeHUeM
OCTaTouHyH EMKOCTb baTapew. Pa30MKHYTOM LENW U OCTATOUHOM EMKOCTbO Hatapeun

3apsaa batapeu

MpaBuAbHLIM 3apaa 6GaTapen SABASETCA OAHMM M3 Haubonee 3HAUYUMMbIX 3SAEMEHTOB, MO3BOAAIOLLMX
o0becneunTb AAMTEAbHBIN CPOK CAYXObl akKKyMYAATOPHbIX 6aTaper FIAMM.

3apsa npy NOCTOAHHOM Hanps>XXeHUU

310 Haubonee pacnpocTpaHeHHbIM MeToa 3apssa. O6blYHO B 3apSIAHOM  YCTPOWCTBE MOCTOSIHHOMO
HanpPsH)XeHWs1 OAHOBPEMEHHO MPUMEHAETCA OrpaHUYEeHUEe BEAMUYUHDBI TOKa. pK 3TOM Ha HayaAbHOM 3Tane
3apsIAHbIA TOK HE AOAXEH NPEBbILLATb BEAUUUHBI, paBHoM 0.25C. Koraa HanpsikeHUe Ha knemmax batapeu
AOCTUIaeT OMNPEAEAEHHOIO0 YPOBHA (CM. puc. 8 n 9), 3apsAHOE YCTPOMCTBO MEPEKAKOUYAETCS C pPexuma

FIAM FIAMM ocrtaBAsieT 3a cobol NpaBo M3MEHEHMA U UCNIPaBAEHUS 6e3 yBEAOMAEHUS AODbIX CBEAEHWI AWM AETAAEN, COAEPXKALLMXCSA
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MOCTOSIHHOIO TOKa Ha PEXWM NOCTOAHHOrO HanpsixeHus. B TeueHWe 3TOro atana BeAMYMHa 3apsSAHONO TOKa
HaYMHAET YMEHbLUATbCAd AO YPOBHA MWHMMAAbHOTO 3apPSAAHOIO TOKA, WM3BECTHOrO TaKXe Kak
NOAAEPXMBAOLWMI TOK, KOTOPbIN 0ObIYHO 3KBMBaAeHTeH 0.3 mA/Au.

Huxe npuMBOAATCA PEKOMEHAYEMbBIE BEAMUMHbI HaMpPSHKEHUA 3apspa npu Temnepatype 20-25°C and
AKKYMYASITOPHbIX B6aTapei, UCNOAb3YEMBbIX:

— B UMKAMYHOM pexunme - 2.40 - 2.45 V/aneMeHT - 3apsaHbin Tok 0,25C
— B bydepHoM pexnme - 2.25 - 2.30 V/aneMeHT - 3apsaaHbin Tok 0,25C
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Bpewms sapsmcH (4achi) Bpems sapanxu (B uacax)
PUCYHOK 8 — XapaKTepuCTUKu 3apsaa npu PUCyHOK 9 - XapaKTepucTukuM 3apsaa npu
MOCTOSAHHOM HamnpsXeHuu MOCTOSAHHOM HamnpsiXeHuu
(2.45B/3nemeHT, 25°C (77°F)) (2.30B/anemeHT, 25°C (77°F))

EcAv Temnepatypa Bbille UAM HUXE YKa3aHHOTO AManas3oHa, HE0OXOAUMO U3MEHUTL 3apPAAHOE HaNPAXEHUe,
BBEAA KO3QOUUMEHT TemmnepaTypHO KOoMMeHcauuu. B NpoTMBHOM CAydae BO3HWUKAET OMacHOCTb
Hepo3apAAa batapen Npu HU3KON TeMnepaType AU ee Nepesapasa Npu BbICOKOW Temnepatype.

3HaueHUa KoaGOULIMEHTOB TEMMNEPATYPHON KOMMNEHCALIMU MPUBEAEHbI HUXE:

+ 3 mV/anemeHT / °C ansa BydepHoro pexuma
+ 5 mV/aneMeHT / °C AN LUKAMYHOTO peXxuma

Ecan Temnepatypa He Huxe +10°C, nam He Bbie +30°C, BBeaeHME KOIPOUUMEHTA TeMnepaTypHOM
KOMMeHcaLUmn He 06583aTeAbHO.

BbicTpbiit 3apsa 6aTapeu

Anst ObicTporo 3apsipa batapen NpUMeHsaoTcs Boaee BbICOKME, YUEM 0ObIYHO, 3HAUEHUS TOKA U HAMPSXKEHUS.
MoBbICMB NPEeAEAbHOE 3HAUYeHWE 3apPAAHOIO TOKa Ha HavyaAbHOM dase A0 BeAUUMHbI, paBHOW 1.5C, MOXHO
3apsAAMTb NPEeABAPUTEABHO pa3psXXeHHyo Ha 70% 6atapeto Becero 3a 1,5 yaca (cm. puc. 10). B cayuae, ecan
eMkocTb 6Hatapen Bbilie 10 Au, HeobxOAMMO BCE Xe OrpaHMuMBaTb BEAMUYMHY 3aPAAHOrO TOKA Ha
HayanbHOM ¢a3e B npepenax Ao 1C, utobbl M3bexaTtb MNOBLILIEHWUS TeMMepaTypbl B MPOLIECCE 3apsAa.
MoMmmMmo  TemnepatypHOM  KOMMEHCALMW, PEKOMEHAYETCS  TakXe  YCTaHOBKA  TemnepaTypHbIX
NPeAOXpaHUTEAEN, NMPU3BAHHbIX HEMEANEHHO MPEKPATUTb 3apsiA B CAydae, ecAn Temnepatypa 6atapeu
AOCTUTHET HEAOMYCTUMOMN BEAUUMHDbI.
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AByXcTyneHuartbli 3apaa 6atapen

Mcnonb30BaHUE ABYXCTYMEHYaTbIX 3apsAAHbIX YCTPOMCTB TaKXe NMO3BOAAET YCKOPUTL 3apsip 6atapeun. Ha puc.
11 npeacTaBAeHa CXxeMa ABYXCTyMEHYaToro npouecca 3apsaa.
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PucyHok 10 - XapaKTepuCTUKK BbICTPON PucyHok 11 - AByxCTyneHuatblit 3apsaa
3apsapku batapeu 6atapeun 2.45 B/aAeMEHT u
Batapes: 70% - 3apsaka 6atapeun 2.30 B/anemeHT
Temnepatypa: 25°C (77°F) npu 25°C (77°F)

MapaAAaeAbHbIi 3apsp 6atapeit
—  WUcnoab3yrotca 6atapen TOAbKO OAHOIO TWMa, M3rOTOBAEHHbIE OAHUM MPOU3BOAUTEAEM
— Bce CoOeAMHUTEeAbHbIE MPOBOAA AOAXHbBI MMETb OAMHAKOBOE IAEKTPUUECKOE CONPOTUBAEHUE

—  Wcnoabsytotea 6aTapeM TOAbKO OAHOW AaTbl BblMyCKa, 3KCNAyaTnupyrowmeca B CXOAHbIX YCAOBUAX.

5. CPOK CAYXBbl.

B pes3yabTaTe AAMTEABHOM SKCNAyaTaUMM akKyMYASSTOPHBIX Batapen Ux aAEKTPUUYECKas eMKOCTb CHUXAETCS, U1
B KOHLE KOHLIOB HACTynaeT NpeAeA, KOrAa OHa yXXe He MOXET BbiTb BOCCTAHOBAEHA MNyTeM 3apsasa baTtapeu.
JTO 03HAuYaeT, UTO UCTEK CPOK CAYXObl OaTtapen. BeanuuHy cpoka cAyxbbl 6ataped OuYeHb CAOXHO
CMPOrHO3MpPOoBaTh, TaK Kak Ha HEro OKa3blBAtOT BAUSHWE OUYEHb MHOIO GaKTOPOB.

Haunbonee 3HaUMMbIMKU HEFATUBHbLIMUW GpaKTOPaMK ABASIIOTCS:

— Taybokui paspsa.

—  CUWAbHbI Nepes3apsA.

— 3apsipHbIN TOK.
B npouecce 3apsipa BbICOKUM HauyaAbHbIM 3apSIAHBIM TOK MOXET Bbi3BaTb NMOSABAEHWE MU3ObITOYHOro Temnaa.
3T0 MOXET NpPUBECTU K AedopmaLmm baTapen, ecAu OHM pasMeLLeHbl B MecTe, He obecneymBatowemM ux
AOCTAaTOUHOE OXAAXAEHME. ITO XKe MOXET CAYUMTbCSH, ECAU CAMLLIKOM BEAMKO HanpshXXeHue 3apsaaa.
Temnepartypa oKpyxatoLieil cpeabl
Uewm BbliLLIE TEMMEpaTypa OKPYXatoLLeN CPeAbI, TEM ObICTPEE NPOUCXOAUT CTapeHKe batapeu.
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CpoK CAyXObl NpU LMKAMMHOM MCNOAb30BaHUU 6aTapeu
Ha pucyHke 12 nokasaH CpOK CAYXObl

6atapen FIAMM, wncnoab3yemon B 120
LIMKAMUYHOM pexume. Brauane 100 — ﬂr-:\
€MKOCTb HECKOAbKO pacTteT. Yucno \
LUMKAOB  WCMOAb3OBaHWS  bHatapeu 80
YMEHbLUAETCA C yBEeAMUYEHUEM TAYOUHbI 5
ee paspspa. 100% f 50% 30%

pasps Paspian paspsan

Mpu oapnHakoBOW Harpyske 6artapeu
60oAbLUEN EMKOCTU  OyAyT  CAYXWTb
AOAbLLE OaTapen, eMKOCTb KOTOPbIX
MeHbLLeE.

40
B % noxazbieaerca royGuHa
Paspaia HA « KOIHYECTBO
20 LUHKIIOB PH HOMHHATBHOR
ekocTH GaTape - 100%

|
0 200 400 600 800 1000 1200 1400

Temneparypa 25 0C

JleHCTBHTENLHOE 3HAYeHHE EMKOCTH( %)

KomuuecTBo IHKIIOB (o)

PucyHok 12 - Cpok cAyX6bl MpY LMKAMYHOM UCMNOAB30BaHUU

b6aTtapeu
Cpok cAyxO6bl npu 6ydpepHOM pexume UCNoAb3oBaHUS baTapeu
Ha pucyHke 13 nokasaH CpOK CAyXObl 10 ;
barapen FIAMM, ucnoAb3yemoit B . e —
6ydepHOM pexume. 3alUTPUXOBAHHbIN % ° —
CeKTop NMOKa3blBaeT  HOPMAAbHO =) hd
AOMYCTUMbIE npeAeAbl €MKOCTH 3 2
6atapen. MNMOCKOAbKY Ha CPOK CAyXObl % 1
6atapen B 3HAUYUTEAbHOW CTeneHu i
BAMSIET HaMNpsHKeHWe 3apsapa, OYeHb 9) 05
BaXHO COXPaHATb €ro B MpepeAax
2.25 - 2.30 V/anemeHt @ (+
KO3OOULMEHT TemMnepaTypHou 0 20 0 20 50 50
KOMMNeHcauum). Kak  nokasbiBaer Temmeparypa (0C)

rpaduk, YyBEAMUYEHWE TemnepaTypbl
OKpyXatoLLen cpeabl BbI3blBaET
pe3koe yMeHbLUEHWE CPOKa CAYXObl
6aTapeu.

PucyHok 13- Cpok cAyx6bl npu bydepHOM pexnme
MCnoAb30BaHUSA baTapeu

Cpok cAyx6bl ray6oko paspsxkeHHon 6atapeu

Cpok cAyx6bl baTapen CyLLECTBEHHO COKPALLAETCA, ECAM OHa Pa3psXXaeTcsa A0 CAULLKOM HU3KUX 3HAUYEHWUH, AU
XPaHUTCA B Pasps)XeHHOM COCTOAHUU. PUCYHOK 14 nokasbiBaeT 3aBUCUMOCTb MEXAY YUCAOM NepepaspsasoB U
NPOLEHTOM OT HOMWHAAbLHOM EMKOCTH, KOTOPbIA MOXET ObITb AOCTUIHYT NocAe 3apsaa 6atapeun FIAMM.

1) ToAHbIV pa3psaa npoucxoara boaee 30 aHel

2) 3apsa - 2,45 B/aneMeHT npu NocToAHHOM HanpsxeHun (0,25AC MakcMManbHO) B TeueHun 20 yacos

3) [Mpu paspsae B 0,1 CA AAA NPOBEPKKU EMKOCTM NOBTOPAKOT Wwarn- ¢ 1 no 3.

4) TloAHbIM pa3psaa npomncxoana 30 AHen

5) 3apsaa - 2,45 B/aneMeHT nNpu NocToAHHOM HanpsxeHun (0,25AC MmakcMManbHO) B TeueHun 20 yacos
lpadunk 15 nokasbiBaeT NPOLECC 3apsaaa NOCAE 04YeHb TAyBOKOro paspsaa.
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PucyHok 14 - 3aBMCUMOCTb MEXAY YNCAOM

nepes3apspoB U AENCTBUTEAbHOM eMKOCTbIO HaTapel

(B npoueHTax oT HOMUHAALHOM)

PucyHok 15 - XapaKtepucTnku 3apsaa batapen nocae
rayboKkoro paspsiaa

6. UHCTPYKLUMU MO SKCNAYATALIUN.
MoHTax 1 NoAKAoUYeHHe

He pa3mellatb 3apsxaemble 6atapen B repMeTUUHOM LIKady.

HapexHo 3akpenuTb 6atapeun 1 He AOMyCKaTb X BUOpaLMM 1 YAAPOB.

Ecan H6atapen yctaHaBAMBAKOTCA BHYTPU LiKada, UX CAEAYET HAAEXHO 3aKPEeNWUTb Ha BO3MOXHO Honee HU3KOM
YpPOBHeE.

He yctaHaBAMBaTb 6aTapen BOHAN3M MCTOUHUKOB TEMAA UAU BO3MOXHbIX SIAEKTPOUCKPOBbIX Pa3pSA0B.

O6bluHO Mexpy 6GaTapesiMu, YCTAHOBAEHHbIMM  MAPaAAeAbHO  WAM  MOCAEAOBATEAbHO, BO3HMKaET
He3HauuTeAbHaAsA pasHuUa TemnepaTyp. OAHAKO BaXXHO He AOMYCTWUTb, UTOObI 3Ta pa3Huua npesbiwana 3°C.

He aonyckaTb pasmelleHus 6atapert B MecTax BO3MOXHOIO KOHTakKTa ¢ naactudukatopamu, opraHMyeckumm
PacTBOPUTEAAIMU MAKM MATKUMU MBX, T.K. OHM MOTyT NOBPEAWTb NAACTMACCOBLIN kopnyc baTtapewu.

He nepexunmaTtb U He u3rnbatb KAeMMbl BaTapeun, a Takxe He neperpeBaTb UX (HE NPUMEHATb CBAPKY U Nanky).
He pekomeHpayeTcs ycTaHaBAMBaTbL 6aTapen B MOAOXKEHWM BBEPX AHOM.

BaTapeun AOAKHBI yCTaHABAMBATLCS B CYyXOM, MPOXAAAHOM W XOPOLLO BEHTUAMPYEMOM MECTE.

Bceraa obecneurBaiiTe AOCTaTOMHOE NPOCTPAHCTBO Mexay Hatapesmu (okoro 10 mm)

Paspsaa Bcex Hatapern batapenHon cucteMbl AOAKEH MPOUCXOAUTb OAHOBPEMEHHO.

He pa3melath 6atapen B MecTax, rae, B CUAY TeEMNepPaTypHbIX NEPENapoB, HA HUX MOXET KOHAEHCUPOBATLCS
BAara.

B cAyyae nocAepOBaTEABHOTO MOAKAOUEHUS BaTapelt HeoHBXoAMMO npexae Bcero obecneuntb MX HapeXHoe
COEAMHEHME MEXAY COBOM U AWLLIb 3aTEM MOAKAKOUATD UX K Harpyske.

B cBfi3M C sABAEHMEM camMopa3psiaa CHUXAETCS eMKocTb 6aTtapelt BO BpeMs UX TPAHCMOPTUPOBKU WAM
XpaHeHus. MoaTomMy HEOBXOAMMO AO 3apsixaTb baTapen Nepea Ux yCTaHOBKOM C LIEAbIO 3KCMAyaTaLUH.
MpumevaHue: AaTa M3roTOBAEHWS YKa3bIBAETCA Ha Kaxaon baTapee.

XpaHeHue

XpaHeHue baTtapel ponyckaetcsl B MHTepBane Temnepatyp ot -20°C po + 40°C, ansa cepun FGL ot -20°C po +
50°C

batapen AOAKHbI XPaHUTLCA B CYXOM MPOXAAAHOM MECTE, OTKAIOUEHHBIMU OT KaKUX-AMBO IAEKTPUUYECKMX
NPOBOAHWKOB.

BaTtapeun AOAKHBI Nepe3apaxXaTbCs HE pexe, YeM Yepes Kaxable 6 MecsiLiEB UX XPaHEHUS.

Cpok ropHoCTM Hatapen COKpalLAeTCsl Takke U B NMPOLECCE WX XPaHEHUS, NO3TOMY PEKOMEHAYETCS Mpexae
BCEro UCMNoAb30BaTb BaTapeu, xpaHsimecs boree ANMTEABHOE BPEMS.

OcHOBHble 3aMeyaHusa

Hukoraa He nepemblikanTe KAeMMbl 6aTapen Mmexay cobo.

AAR OUYNCTKM U NPOTUPKK BaTaper UCNOAb3yWTe BeTOLlb. HUMKOrAa He NMpUMEHSINTE AASt 3TUX Lener BEeH3WH,
MacAa UAM PacTBOPUTEAM, @ TaKXKe BETOLLb, MPOMUTAHHYIO 3TUMMU XUAKOCTSIMMU.

Nckatoualite Atobble BO3MOXHOCTU BO3HUKHOBEHUS BOAM3KU HaTapel UCKPOBbIX Pa3psA0B AU OYAroB MAAMEHU.

FIAM FIAMM ocrtaBAsieT 3a cobol NpaBo M3MEHEHMA U UCNIPaBAEHUS 6e3 yBEAOMAEHUS AODbIX CBEAEHWI AWM AETAAEN, COAEPXKALLMXCSA 12
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He nbiTaiTecb BCKPbITb 6aTapeto. B cayyae nonapaHUA CEPHO-KUCAOTHOTO IAEKTPOAUTA Ha KOXY MAU OAEXAY,
HEMEANEHHO CMOITE ero BoAOW. Mpu monapaHWM SAEKTPOAWTA Ha POTrOBULY FAa3, TWATEAbHO CMOMTE €ro u
HemMeANEeHHO 06paTUTECh 38 MEANLIMHCKOM MOMOLLbIO.

Bo usbexaHue B3pbiBa batapen HUKOrAa He MblTalTech ee HarpeTb.

Hukorpa He WCnoAb3yiTe B OAHOM 6OaTapeiHol cucteme 6aTapen pasHbiX €MKOCTEM WMAM K3 PasHbIX
MPOMbILWAEHHbIX MapTUK, a TakXe BbINYWEHHbIE PasHbIMU MPOU3BOAUTEASMU. PasHuUa B XapaKkrepucTukax
b6atapeit MOXEeT NPUBECTM K WX MOBPEXAEHWUIO, a TakkKe K BbIXOAy M3 CTPOS paboTalowero OT HUX
060pyAOBaHHUS.

7. KAK BbIEPATb HEOBEXOAUMbIN TUM AKKYMYAATOPHOW BATAPEU

AKkymMyAATOpHas 6atapes TpebyeMoi eMKOCTM MOXET ObiTb BbibpaHa ¢ NMOMOLLbO PUCYHKa 16 CAEAYHOLIMM
obpaszom. Bbibepute Ha rpaduke TOUKy, COOTBETCTBYIOLLYID TPeOyeMblM 3HAUEHUSIM PaspPAAHOro Toka U
BPEMEHW pas3psaAa.
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PucyHok 16 - Bbibop akkymyasiTopa TpebyemMoin MOLLLHOCTH

Ato6oi TMn 6atapeun, COOTBETCTBYIOLLMI KPUBOM, HAXOASLLENCA cnpaBa OT BbIOpaHHOW BaMu TOUKK, obecneunt
HEOBXOAMMYHO EMKOCTb.
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MPUAOXEHUE 1. PASPAAHBIE XAPAKTEPUCTUKH

Cepus FG

Pa3psaa NOCTOAHHLIM TOKOM MPKY pa3HOM YPOBHE KOHEYHOIO HanpsXeHns
Tabnuua paspaga NOCTOAHHbIM ToKom (A)
KoHeuHoe HanpseHue: 1.65 B/an. — Temneparypa: 25°C

oaenb § 1 |

FG20721 271 18.3 13.8 1.1 8.11 5.91 473 2.66 1.88 1.21 0.67 0.37
FG21201/2 38 26.9 20.7 16.7 125 9.21 742 4.23 314 2.02 112 0.62
FG21803 58.3 39.3 29.7 241 17.9 13.3 10.8 6.28 4.61 3.06 1.7 0.93
FG22703/5 84.5 60.6 47.7 39.4 28.7 211 1.7.6 9.68 6.93 4.54 2.63 1.39
FG24204/7 146 101 76.5 62.7 46.9 34 26.7 14.6 10.5 6.97 3.87 2.16
FG25507 176 128 98.7 80.5 59.8 43.6 34.2 19.3 13.9 9.2 5.1 2.81
FG26505 208 152 117 95.2 70.6 515 40.5 22.8 16.4 10.9 6.03 3.32
FG27004/7 224 164 126 102 76.1 55.5 43.6 24.5 17.7 1.7 6.49 3.58
FG28009 247 181 148 122 90.9 65.8 51.7 28.7 20.4 13.4 7.58 4.07
FG2A007 309 226 186 152 114 82.2 64.7 35.9 25.5 16.7 9.47 5.09
FG2C007 37N 271 223 183 136 98.7 77.6 43.1 30.6 201 11.4 6.11
FG2F009 464 339 278 228 170 123 g7 53.8 38.3 251 14.2 7.63
FG2M009 618 452 371 304 227 164 129 7M1.8 51 33.4 18.9 102

Pa3psa NOCTOAHHOM MOLLHOCTBIO MPU Pa3HOM YPOBHE KOHEUYHOTO HaMNpsXKeHMs
Tabnuua pa3paaa NOCTOAHHOW MOLLHOCTbIO — BT/3n.
KoHeuyHoe HanpsmeHue: 1.65 B/an. — Temnepatypa: 25°C

5 MmHH 10mMMH  15mMuH  20MHH 30 MMH 45 MHH 1 yvac 2vyvaca 3 vaca 5yacos 10u4yacos 20 4acos

FG20721 272 169 146 119 88.8 65.9 53.3 305 2.7 141 784 434
FG21201/2 382 278 218 179 137 103 83.8 484 36.2 234 13.1 7.23
FG21803 585 406 313 258 196 148 122 718 53.1 355 19.8 109
FG22703/5 848 626 503 423 314 235 199 111 799 527 20.4 16.3
FG24204/7 1469 1040 806 673 513 379 301 167 121 81 45.1 252
FG25507 1768 1327 1039 864 654 487 387 220 160 107 59.4 329
FG26505 2089 1568 1228 1021 773 575 457 261 189 126 702 388
FG27004/7 2250 1688 1322 1100 833 619 492 281 204 136 756 418
FG28009 2595 1938 1607 1326 1000 729 577 324 231 153 87 47

FG2A007 3244 2423 2009 1658 1250 912 721 405 289 191 109 58.7
FG2C007 3893 2007 2411 1990 1500 1094 865 486 347 229 131 705
FG2FO09 4866 3634 3014 2487 1875 1367 1081 607 434 286 163 88.1
FG2M009 6488 4846 4018 3316 2500 1823 1442 810 579 382 218 117
Cepus FGH

Paspsa NMOCTOSIHHON MOLLLHOCTbO npnu pa3HoOM YpPpOBHE KOHEYHOIO HanpaXXeHnd

Pa3pag NoCTOAHHOI MOLWHOCTLIO — BT/3n.
Temnepartypa: 25°C

12FGH23
KoHeuHoe HanpAmeHue
paspaaa 15 muH
1.6 B/an. 248 179 133 107 79.2 57.8 46.2
1.67 B/an. 242 173 13 106 78.7 576 46.1
1.7 B/an. 235 169 129 105 78.0 57.3 45.9
1.8 B/an. 211 154 120 100 75.6 545 43.4
12FGH36
KoHeuyHoe HanpameHue
paspaaa 15 muH
1.6 Bfan. 407 285 217 176 129 92.0 68.4
1.67 B/an. 403 283 215 174 128 9.5 68.0
1.7 Bfan. 400 281 213 173 127 90.9 67.5
1.8 B/an. 384 268 203 166 123 88.6 65.6
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KoHeuHoe HanpaeHne

12FGH50

paspaga 15 mMuH

1.6 B/an. 569 399 304 246 180 128.8 89.0
1.67 B/an. 565 396 301 244 179 128.0 88.4
1.7 B/an. 560 393 298 242 178 127.3 87.8
1.8 Bfan. 538 375 284 233 172 1241 85.3

KoHeuHoe HanpAMeHue
paspana

12FGH65

15 muH

20 MMH

1.6 8/on. 672 459 350 288 215 160 129

1.67 B/fan. 643 446 342 283 212 158 127

1.7 B/an. 627 439 339 281 211 157 127

1.8 B/an. 577 418 327 272 206 154 124
Cepusa FGHL

Pa3psa NOCTOAHHOW MOLLHOCTBIO MPU PA3HOM YPOBHE KOHEUHOMO HaMpsxXeHUs

Pa3pAaa, NOCTOAHHOI MOLLHOCTLIO — Br/an.
Temneparypa: 25°C

12FGHL22
KoHeuHoe HanpaxeHue 15 MHH 20 MMH
1.6 B/an 235 170 126 102 75.2 549 439
1.67 B/an. 230 164 125 101 747 548 43.8
1.7 B/an. 223 160 123 99 74.1 54.5 43.6
1.8 Bfan. 200 146 114 95 /1.8 51.7 41.3
12FGHL28
I{oueqng:;:;l;&meune 15 muH 20 muH
1.6 B/an. 308 210 160 131 94.8 70.2 56.8
1.67 B/an. 295 204 157 128 93.3 69.3 56.0
1.7 B/an. 287 201 155 127 92.8 69.0 55.8
1.8 B/an. 264 191 150 124 90.7 67.6 54.7
12FGHL34
Koneqw;:;:;l;;meune 15 MuH 20 muH
1.6 B/an. 377 264 201 163 119 85.2 63.4
1.67 B/an. 374 262 189 161 118 84.7 62.9
1.7 Bfan. 3N 260 197 160 17 84.2 62.5
1.8 B/an. 356 243 188 154 114 821 60.8

KoHeuHoe HanpaKeHue

12FGHL48

Pa3psa NOCTOAHHBLIM TOKOM MPU Pa3HOM YPOBHE KOHEYHOIO HanpsXXeHUs

paspapa 5 MuH 10 MuH 15 muH 20 MuH 30 muH 45 MuH 1lvac

1.6 B/an. 486 34 260 210 154 110 81.8

1.67 B/an. 483 338 257 208 153 109 81.3

1.7 Bfan. 479 336 254 206 162 109 80.8

1.8 B/an. 460 321 243 199 147 106 785
Cepus FGL

Tabnuuya paspaga nocTosHHbIM ToKom (Amnep)

KoHeuHoe Hanpskerwe: 1.67 B/an - Temnepatypa: 25°C
Mopenb 5 MmuH 10 muH 15 muH 20 muH 30 muH 45 muH 1yvac 2 yaca 3 yaca S5yacos 104acoe 20wu4acos
12FGL27 86.5 61.7 478 39.4 29.4 21.4 17.0 9.59 6.88 4.52 2.51 1.38
12FGL33 106 75.4 58.5 48.1 35.9 26.1 20.7 1.7 8.40 5.52 3.07 1.69
12FGL42 141 98.2 75.3 61.2 459 33.4 26.2 14.5 10.5 6.96 3.88 2.15
12FGL55 163 122 97.2 80.3 60.2 44.0 34.7 19.4 13.9 9.14 5.09 2.81
12FGL70 195 150 120 100 75.5 55.1 43.7 24.5 17.7 11.6 6.47 3.59
12FGL70/L 191 147 118 98.4 74.0 54.0 42.8 24.0 17.3 11.4 6.34 3.52
12FGL8O 243 181 143 119 89.8 65.4 51.5 28.7 20.4 13.3 7.58 4.06
12FGL100 309 230 184 152 113 81.6 64.5 35.9 25.5 16.7 9.45 5.07
12FGL120 389 284 224 185 135 98.1 77.3 43.1 30.6 20.1 11.4 6.08
12FGL150 455 334 267 221 165 121 96.4 53.8 38.3 25.1 14.2 7.60
12FGL205 617 454 358 296 220 162 129 73.6 52.2 34.1 19.3 10.3
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Paspsa NMOCTOSIHHON MOLLLHOCTbO npu pa3HOM ypPpOBHE KOHEYHOIO HanpaXXeHnd

Tabnuua paspaga NocToAHHOM MowHocTbo (BatT/6nokK)
KoHeuHoe HanpsaxeHve: 1.67 B/an - Temnepatypa: 25°C
5 MHH 10 muH 15 muH 20 muH 30 muH 45 MuH lyac PAEL] 3 yaca S5yvacoe 10uyacoe 20vacos

12FGL27 868 637 504 423 321 238 192 110 79.3 52.5 29.2 16.2
12FGL33 1061 779 617 517 393 291 235 134 96.9 64.1 35.7 19.8
12FGL42 1418 1011 794 657 502 372 296 166 121 80.9 45.2 25.1
12FGL55 1639 1268 1023 862 659 492 393 221 160 106 59.3 329
12FGL70 1960 1545 1281 1076 826 614 493 281 204 135 75.4 4.9
12FGL70/L 1921 1514 1255 1054 810 602 483 275 200 133 739 411
12FGL80 2552 1935 1553 1295 988 725 575 324 231 162 87.1 46.8
12FGL100 3240 2462 1988 1657 1240 906 18 405 289 190 109 58.5
12FGL120 4085 3045 2422 2011 1494 1087 862 486 347 229 131 70.2
12FGL150 4772 3586 2900 2408 1820 1346 1075 607 434 286 163 87.7
12FGL205 6477 4862 3875 3231 2426 1796 1444 830 593 391 223 120
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MPUAOXEHUE 2. TEXHUWYECKUE XAPAKTEPUCTUKU CEPUU FG, FGL, FGH, FGC, FGHL

0 0 ' . p i 0 = «
0B 0 o
FG10121 6 | 12 | 108 [ 100|078 | 315 | 6 |97 |24 |52 |59 | 12 03 GACTOH 4.8
FGI0301 |e| 6 | 30 | 27 | 255 | 195 | 715 | 2 | 134 | 34 | 60 | 67 | 30 0.75 GACTOH 4.8
FG10381 6 | 38 | 283 | 272|208 | 710 | 3 |66 |3 118125 38 | |o|g| 095 (ACTOH 4.8
FG10451 6 | 45 | 36 | 34 | 26 [ 700 | 1 [70| 47 [100[106] 45 |5 ||| 113 GACTOH 4.8
FG10501 6 | 50 | 40 | 38 | 20 | 80 | 1 |70 |47 [100]106] s |°[7|V[ 125 GACTOH 4.8
FG10721 6 | 72 | 63 | 595 | 455 | 125 | 3 | 151 | 34 | 94 [100 | 72 18 (DACTOH 4.8
FGI1201/2| ¢ | 6 | 12 | 108 | 96 | 75 | 1900 | 2 | 151 60 | 93 | 93 | 120 3 | ®ACTOH4.8/63
FG20086 12 | 08 (072 | 063 | 053 | 350 | 7 |9 |25 |62|62| 8 0.2 | MPOBOJ, + PO3ETKA
FG20121 || 12 | 12 | 106 | 098 | 08 | 630 | 4 | o7 | 49 | 51 | 57 | 12 03 ®ACTOH 4.8
FG20121A [ o | 12 | 12 [ 108 | 10 [ 078 | 600 | 4 |97 |43 |52 |59 | 12 0.3 ®ACTOH 4.8
FG20201 |e| 12 | 20 | 183 | 165 | 137 | 930 | 2 | 178 | 35 | 60 | 67 | 20 05 ®ACTOH 4.8
FG20271 12 | 27 | 243 | 225 | 176 | 1130 | 3 | 79 | 56 | 99 | 105 | 27 5| | 068 ®ACTOH 4.8
FG20341 12 | 34 | 30 | 20 | 22 | 1410 | 4 [134 |67 |60 | 67 | 34 | M EIRE ®ACTOH 4.8
FG20451 12 | 45 | 41 | 38 | 30 | 1580 | 3 | 90 | 70 | 101 | 107 | 45 R RRE ®ACTOH 4.8
FG0721/2| @ | 12 | 72 | 67 | 60 | 50 | 2430 | 4 [ 151 |65 | 94 [100| 72 18 | OACTOH4.8/63
FG21201/2| e | 12 | 12 | 113 | 10 | 84 | 3730 | 4 | 151 98 | 95 | 100 | 120 3 | ®ACTOH4.8/63
FG21703 | e | 12 | 17 | 155 | 139 | 112 | 5300 | 8 | 181 | 76 | 167 | 167 | 170 425 | BONTHAWKA @55
FG21803 12 | 18 [ 169 | 15 | 127 | 5900 | 8 | 181 | 76 [ 167 [ 167 | 180 45 | BONT+HAMKA®S.5
FG22703/5 | e | 12 | 27 | 244 | 221 | 184 | 8500 | &5 | 166 | 175 | 125 | 125 | 270 B8 | oroomn e s
FG24204/7 | @ | 12 | 42 | 379 | 344 | 285 | 13800 | &5 | 197 | 165 | 170 | 170 | 400 105 | SONTmAADGS
FG27004/7 | o | 12 | 70 | 644 | 585 | 47.4 | 20600 | &/5 | 350 | 166 | 174 | 174 | 600 | |B|B| 175 | oemA0es e

AKKyMyASITOPHblE 6aTapen C NOBbILEHHOW 3HeprooTaauen (cepusi FGH). Mo cpaBHEHWMIO CO CTaHAAPTHbIMU
akkymyasiTopamu cepumn FG cnocobHbl otaaBaTb A0 30% MOLIHOCTU HOAbLLIE B TEYEHUM NEPBOro Yaca paspsaa.

g2  Emxocrs (Av) ra6aputei (Mmm) Buyrpennee 3 o . Temn.(°C) 3apagHoe

g E @ 20-Thyacosoii con:zr;mnne § £ Hanpsxenue (B)

4 —

E % paspag Ao . W B. OB* noanocrbio g E Bygeprbiii Lymeciii

£x 1.75B/an 3apaMmeHa) 4 [ PERHM pestm

12FGH23slim 12 50 2000 | 151 | 51 | 95 | 101 37 mQ) e 1.25 | ®ACTOH 4.8

12FGH23 12 50 2000 | 90 | 70 | 101 | 107 37 mQ) i olals = i 1.25 | ®ACTOH 6.3
12FGH36 12 9.0 2800 | 151 | 65 | 94 [ 100 | 23.6mQ 135 T clz C'> ul) ‘J_ 2.25 | ®ACTOH 6.3
12FGH50 12 12 4200 | 151 | 98 | 95 [ 100 | 14.8mQ 180 R 2] = 3.00 | ®ACTOH 6.3
12FGHG5 12 18 6380 [ 181 | 76 | 167 | 167 9.8 m0 278 450 | BOMT+TAHKA @ 55

AKKYMYAITOPHbIE 6aTapen C NOBbILIEHHOW 3HEProoTAAYer U YBEAMUYEHHBbIM CPOKOM CAYXObl: 10 AeT (cepusi
FGHL)

g ¢  Emkocms (Av) ra6aputsi (Mm) BHyTpenHee Temn. (°C) 3apagHoe

a I cONpoTHBACHKHE HanpaxeHue (B)

E g @ 20-Truacoeoii (6atapen

E % paspag Ao O W B O0B* pommocruio g EybepHbill  Luknmeckuii

£ = 1.75B/an 3apAXeHa) = PERAM pesm
12FGHL22 12 5.0 2000 | 90 | 70 | 101 | 107 37 mQ) 70 i o 1.25 | ®ACTOH 6.3
12FGHL28 12 7.2 2650 | 151 | 65 | 94 | 100 | 24.6mQ 102 = SI “DI’ 3‘ E‘ 1.80 | ®ACTOH 6.3
12FGHL34 12 9.0 2900 [ 151 | 65 | 94 | 100 | 236mQ 128 =‘> EI & = s 2.25 | ®ACTOH 6.3
12FGHL48 12 12 4350 | 151 | 98 | 95 | 100 | 24.8mQ 170 T o 3.00 | ®ACTOH 6.3
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AKKyMYAATOPHbIE HaTapen ¢ NoBbILEHHbIM PacUYEeTHbIM CPOKOM CAYXObl B BydepHoM pexume: 10 AeT ( HoBas
cepus FGL)

HoMMHANbHOE EMHKocTb (Au) rabapurol (mm) -
Mogens Hanp?;](euue Pasf:f 20 Pas‘:):‘,:[-l, 10 psai';? Pas:a:i 1.5 EBIBOAOE
1.75Bfsn.  1.75B/an.  170Bfan.  1.60B/an.
12FGL27 12 27 24 22 18 9.0 166 175 17 125 Female M5
12FGL33 12 33 30 27 22 12.0 196 130 159 164 Female M6
12FGL42 12 42 38 34 29 138 197 165 170 170 Female M6
12FGL55 12 55 50 45 37 18.2 229 138 207 212 Female M6
12FGL70 12 70 83 58 49 232 272 166 191 195 Female M6
12FGL70/L 12 70 62 57 48 226 350 166 175 175 Female M6
12FGL30 12 80 73 67 54 27.0 259 168 208 213 Female M8
12FGL100 12 100 94 85 ! 325 329 172 214 221 Female M6
12FGL120 12 120 112 102 85 38.0 407 173 220 225 Female M8
12FGL150 12 150 141 127 106 46.2 483 170 220 220 Female M8
12FGL205 12 205 190 172 142 66.0 500 226 235 235 Female M8

Kak untatb HOMep KoAa
B Homepe kopa baTapein Mmapkn FIAMM yka3biBaeTcs Hanpsi)XeHne, EMKOCTb U TUM KAEMMbI.
FGO OOOO A

1-h pa3paa  2,3,4 - paspsabl 5 - pa3psa MNpucraBka

HanpsxeHn  EMKOCTb Ay Tun KAeMMbl «A» - yka3blBa€eT Ha OTAUYME NO
e npu 20-TM YacoBOM paspsAe. 1:dactoH 4,8 dopme OT CTaHAAPTHOIO TMNa
1: 6B MepBbi pa3psap - AECATKK 2:®acToH 6,3 npu Tex e HOMWHaAax no
2:12B BTopoi pa3psaa - eAUHULbI, 3: BoaT + raiika J 5,5

TpeTui paspsaa - Aecatas AOAS.  4: BoaT + ralika & 6,5
6: NpoBoa + po3eTka
5/7/9: OtBEPCTME MOA
60AT M5 /M6 /M8
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MPUAOXEHUE 3. MAKCUMAABbHBIE TABAPUTHBIE PASMEPDI

Bupbl knemm PacnonoXxeHue Knemm

D:I dacToH

— 1 Puc. 1

Mpoeon + po3eTka

—H1 e

Bont + raika Puc. 5

©

OTteepcTue nof 60Nt Puc. 9

Bupabl KnemMm (nocnepHsas uncpa B Ha3BaHUM Mogenn)

1= dacToH 4,8 2-dactoH 6,3  3-BonT + raika ¢ 5,5

= ==
lﬁim' ]Hi

e

o, o
= =3

(e

2

-2

[CIE

©

4- Bonr + raiika ¢ 6,5

5/7/9 OTeepcTue nog Gont

M5 / M6 / M8

o] |_:[| =
= /= o] =
Puc. 2 Puc. 3 Puc. 4
-]
° = S|
ot |
Puc. 6 Pwe. 7 Puc. 8
®
@

6-poeopg + poaeTka

+’?__.5‘* 21,8
S ==

MALE FEMALE
AMP. INC. AMP. INC.
N.1-480318-0  N.B0617-1

OnwHa npoeoga
105 (D, 4134) 4 10 (D, 0394)
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