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Abstrakt

&tOHP BADINWDROS WiNp) NRK AHQt Y OD VW @RI K ERIGIRRIOZE F16 1
normy. 3UiWH |DEEMEHEQtPL POIIWROBRLQ PP PKNSGENMRIXPR U X
WHVW ALYRWQRV\WUR WG \U QB E W HFHFRAN] GtU NTDHS DIFE §W i
WHSORFOMQARMRQRY DNKRXOIVARWNpP QtFK SRGPtQNiFK NW
QDVWDW S LPWRER QMBRIMportu RORY QpKR D NSRPRFItW R U X
PRGHORYDFtKR SURJURPXBRPQIKARSNRIDDPX $QV\V

.OtpRYi VORYD

20RY Q& DNY\WPHOMERY RWQRVWL  VWHIAWW QUIHEY MIHLIRXF thl [S SIIRF
starty, D N X P X OdlaitRotohflymodela VLPXODFH RORY QpKR DNXPXOiV

Abstract

The aim of this bachelor thesis is to test the properties ofdeiddatteries according to

WKH y61 VWDQGDUG 7KH ZRUN GHD-@ RattéyKwmer VW P H'
examines the life test, charging current test and rewaggacity test. Furthermore, the

work deals with the thermal loading of the lesdd battery under extreme conditions

that may occur during transport. The lesmd battery transport will be simulated using

the Solidworks modelling program and the Ansysigation program.

Keywords

Leadacid accumulator life test charging current testeverse capacity teswinter
starts,accumulator in an electriezhicle modeland simulatiolead-acid accumulator
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Q/oD

Tato EDNDOSUWIRH VH JDEéYi INRXPi QW DUHOREQIWRRIEB htP G
YtFH SRX&tYDMt DVRXRiX VOtH G DABERHEIQYRGRE NG\ VH X
]D t]JHQt JY\AXMH U\&E NEBIRPMW GiFEWRGt G$SUD] NODGHQ QU
YEGU& |D t]HQt E\PratoWRl GHMGHI®E XMH QD QHMY WAat pi
DNXPXOiWRUKR IQB]aNH X&tYiCStR VjiM@EH Mptimelizovat, aby
DNXPXOiWRWUYX&IUMBI@MTR DA\NO$

20RY Qp DNXPXQ@i®@WAQMVRRE QHM DINXEDIQVRIELP
aY\XAtXOMDNR VHNOQGNYMORGiQt HQHUJLH 1HPMW WAL ]C
RORY Qp DNX&0DMERIUZORY Q& D NX&o@IWiRU ]D ~NRO
VWDUWRY i® L PYREVRIPEGKG\a MH Y18 D& P XWHQWR DNXPXOi\
E&W VFKR S®R VEFDG\DHHAA pi liddidtoru,ato i vsS tS DG/ RNEFK
O H WeDIoE K

BUREM X RORY QE&FK D NBSXOFWRWOMWDMtFt WHSOR
DNXPXOiWRDSDFRWX D WR S L VWDUWRYiQt DX RPRELC
snahaDNXP X ODXRAR FRELOX L]JRORYDW D Ettefoly. D ®IAOH S$ VR
SURE O pPKHPX EIRIN p TY \ERWWiYi S50 YWDSDFLW\ D P$&H EéV
DNXPXOiWRU GHVWUXNWLYQt

CtOHP EDNDOi VNWp HSQNFMWMHSRGOH Wa\ GRBRE\KQH
WHVWRWIHUp PXVtURMPREF IO RORY QpP DNXPXOiWRUX S
7\WR QDP HQp KRGQRW\ & H) &R REQDNWREFRE KQH Y&]N.
WHSHOQpKRIQP®RIDMXP XY \WRIYDOE RMHQVNPP BXWRPRIE
WRPWR YsebMdéAi %" R YzBadkum®© iWRU MH VFKKRBSQW DO/RIEH QB VS U |
SUR VW D®W@®XMKmobilu. $ MH PR&QE& Y\XA&tYDWG DQEKX OiW
SRGPtQNSREDGQ FR XG ODW DE\ E\OR PRAQp DNXPXOiWF

12



1.+,6725,(

%ROR VNé SURIHVRU PHBMEV@AL/XLAH AHOWIDELLIQ BIRDV VN
ELPHWDORYpKR YRGLpHDNPVELVWODQRKXY GRP OéP
HOHNW LQ\ 1D ]iINODG *DOYDQLKR REMHYX VHVW
HOHNWURFKHPLBREEPO I QRIMPHAOQWRHYIiQ SR VYpP REMHYL'
9ROWSY PpOIiQHN MH SULPiUQt pOIiQHN GIWBUJdSRIURA X (
HOHNWURGX JH ]JLQNX D MDNR HOHNWURO\WEMH]ER X atY
je uveden Galvaniho pokuy H & D EMyP[B] @]R

2 E Ui]H®hlvaniho pokus ELPHWDOHP D SRKAEHP aDEt QRK\

3R Y\QDOH]HQt 9ROWSRVOVWOIiGKKPLNS$ VH VQDALOD
UEDWHULH ]JY&ELW YENRQ D SVLOVRER UFCH/QR LW MHWIR QIR
E\OD REMHYHQD QRYi FKHPLFNi UHDNFH NWHUi XPR&
30DQWp VHVWDYLO pOiQHN JH GYRX RORYQ Q&FK
VHSDUI WRUBIBEQR HQ\ GR URJWRNX N\WHOLRBVtURYp
PR&Qp JQRYX QDEtW HOHX® MIEMNKE P7 PURXGIHPO ] SUYQt
DNXPXOiWRU NWHU@& P O QDS Wt 9 3ULQFLS RORYQ
30DQWp VH SRXA&tYi GRGQHV > @ > @

L& Y OHWHFK VWROHWt VH RORWQUQH WDNXP
VPULKRWMHMLFK& URJ]&t HQt S LVS O\ HOHNWULFNp JH(
JHQHUiIWRUS$P E\OR PR&Qp SRKRGOQ ML D U\FKOHML
RORYQ Q&FK DNXPXOiWRU$ ]QDpQ SRNURpPLOD QD SR
DNXPXOVW®WO\ KODYQtP JGURMHP HOHNWULFNp HQHUJ
PRWRU$

1D S HORPX D VWROHWt SDWHQWRYD® 7KRPD)
AHOH]R D YH VWHMQpP REGREt SDWH GaIRMD Gha: -XQJC
SDONDOLFNA&W® HFO HN W B RIDN X PXE) QR K\NRQYWUXNpQtFK
Y\UiE Mt GRVXG D PDMt YHOPL GLURNp Y\XaLWt > @

VS HQRVQEéFK ch]D MERR MV R X QRWHERRN)

]D t]H&rtery, NDONXODpN\ DVBRPEY QW VARKEY [GURMHP HOHN
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DN XP XGCsovstav niKNRYRYé K\EULG - DRIE R NO\LAMKpL EROL XY HC
SUD[H MDNR QiKUDGBDNDGNREXP i VER X @M@ by QLN O
nahrazenyato NY$OL ANROANYKpRR aLYRWQt SURVW HGt > @

14



2.4,9271E &<./86

ALYRWQt VAHNOXMtYH WROHP QiwmaRelingi,MéURE VE UX
dat,nebo SURGXNWRWQt F\NOXV QEPK]QGRURYMS L QMiHU
VOHGRY D QeexREMHNGHG XMt VH i MidBIXRW O LWALQRX VH
ALYRWQt FA\NOXV G Qykip la@ PRisdH) VADSRXAtYDW L YtFH
RGY [MBY t

21 ALYRWQt IFXN®RP\R E IDINKYPEFEEI W R U

8 RORY QéFK DNXPXOiWRUHN WPRSM $l Al YWROH@tRARDBES N O X

G OtYGDRENiQt Yé WEEMNRXALYWAFRKENS$ UHHIHNWDYQt Y\XAaL
JGURMBDWHULQOBO PG Q]DPRYH YL BELYEUREN VQDAtPH
optimalizovat DN XP XOiWRU DERR/IQ  B/NNYOLIFGFD O HF\N OgRoYy DWHO Q
GDOARXEWEQHEAQt GRE RORPHK)E DNXPXWYIRDERW
z80%recyklovDWHOQéFK FDWHIPLIEAHPH. |99R YLEBR KGt W
]JiYLVt aLYRWQRVW RORY QpKRLYDXRO i WR UX XBRKi|HD M
oQ M VWDUI 7R P$atH GHEB URYBROQPIRVW RORY.QpKR DN
3R XNRQpH Q tjsdLY RXPXFNWRQ\ RGEEMVRM®X GiOH S HSUDY
GR ]D t]HQt XWHHWQLEKK WHF\NODFL D QiVOHGQpPPX ]SL
PDWHWBIWEBG®p VH GIiOHY&UR&EYDMRYAESFK DAXRX@MMWRUS
DNXPXOiWRID\MAODGRSDG QD aLYRWDRVER KN WANEG &M P H

99 %olova ze staE FRNXP X®DWRHWLW NRY Y\XarPDi\WHULiIO$ ]|H VWD

DNXPXOiTHRUBR &LYRVROIRF\QEPK DNXPXOIWRUS$S MH |
R E U i2ND6|

Krok 1: Vyroba

Krok 5: Efektivni
vyuzivani zdroju
a materiala

Krok 4: Recyklace N\ Krok 3: Sbér

2EUIJHNMLYRWQROGRYOJNMKR DN{PXOIWRUX
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22 2SWLPDOL]DFH aLYRWQtKR FA\NOX RORY

Optimalizae ALY RWRNKRX X DN X]JPDYHOQW RMMUHEA W bo8 HGV Wéa U R
YE@]NXPkde se Y\EtUMDNp YKRGQp PDWHULIO\ Y\Xatw
DNXPXOWDRIEX HOHNWURGWNMY B REKGPW WH DBIXPXOiWRU
optimalizovatjev piVWL SREWIDYUORPRYFOE D NKPRWKMMW RODVW Mat
~GU&BXPQtFK P V$FWK WDN AHmSZinyQ/ WDHUWRMDFt ROR
DNXPXGiWRDEBWQWHOLIJHQWIDX GBEAt@mEIpN ORGHUQ't
LOQWHOLJHQWQt QDEtMHpPpN\DME YV RO RR Q¥ WONORPYX Q \ WWRIIN
aWtP VH ]DEUIQLOR S HEDWH QM ADGEEFXVPLWRIREGREt
]Gt DXWRPRELO NUIWNp Y]GiOHQRVWR Y (DANERPOMRYBEWIRRU W
]JKUXED ]JD P VtFH QD QDEtMHpNX DE\ VH |DRF8H]JLOR KO

9H 1i]lL UHMN ODPIONtWNIDKFR QHMYtFH PIRXKEUWIEORK]H
RORY QéFK D.NXPXEAOYWRBEE Ky RODWMUQEBE D N,YaRN{O i WRUHF
olovo,sW tEUR YiSQtNaRehQWQHRRQHPQPW GRAWNRWAYDWHUL|
a pokud bychom W\WR PDWHULiIiO\DQ®&HHRXNORXMOBHD LHY R Y X
SRVWXSHP HB]VX GRMtW

VGQHaQt GRE MRORY QDK DDNXPXOiIWRUWGIY\UIE W
technologemi, NWHUp XRRAaQt RORY QBPNKPX®IWSRIRGORXAaLW
ALYRWEIIRRMWK RGRE SVNG CBRXERMQEBRY DW V DPPAROYSEEtMHQ't
]DpDOL RVROREYVQp DNXBXOIWIBQYNX NWHUé QDKUD]XMHE
antimon. 9iSQtN SYHGIi®R RORY QéBPBKIRGHUHBHHKIOQLFNEéEFK
YODVMWSQRDWR HOHNWURO\W VHVISRWASQtXN B/HVFWQARRL
voda, GtN\ NWHUp MH PRaQp RORY Q& DNXPKQi®WRXaG\W PX
20RY Qé DNXPXROEWR& WWHIBKQY¥RIDRMHt SRWHPIWWR YSUIFL SU
W HV WIRIYR.EH $

7TDNp GHQHE&Qt GRE KRGQQODRBDKWRNA&HKR[ PDWHULIOS$
DOWHUQH®AMQRORY Qp DNXPXOiWRW\tUP AML PY IQOIN R)XG tY €
GORXKRGRED PPERXKYOHGQ S L YESDGNX SURXGX GI
docela dlouhou dob{i12]

m‘a Nabity o . Ana
— — nabi — | ouan G —
akumulatoru AL

l\rybitf T Ne

2EUIJ3MRSWLPDOL]IVMHD IMYRY\DIF t FK RORY HD BiFIK YO X PQXtO i W
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3.52="/(1E y/E1.# 32'/( 35,1&,38

3RGOH SULQFLSX VH HOHNWURFKHPLFNp JGURMH G O
SULPiUQt pOIiQN\ GUXKRX VNXSLNVRHKUM Y RN [DONIQMX /iR
D WHWt VNXSLQX WYIR t SDOLYRYp pOiQN\

3.1 3ULPiUQt pOiQN\

7\WR pOiQN\ PDMt RP HHDMWWDIIREYWWDNAH S L Y\ELWt
VSRW HEXMt D ML4 QHO]H pOIiQHN JQRYX QDEtW YQ Ma&
pOIiQN$P VH KRYRURY tNi EDWHULH

1HME aQ MatPL SULPiIUQtPL pOiQN\ Nw&oxouIDOYDC
(oxid P D Q J D QKkampdo @ zinkovou anodou. W FKWR \bHD i QRIBEC Y i
HOHNWURO\W YRGQé UR]JWEHN DONDOLFNéFK K\GUR[LG#$

SULPIUQt PDMQR NUR k@ns®URIRXQ D SOap X M te Welikostech
AA, AAA,C a9V, kdy EDWHULH $$ VH QD]éYDMt WXaNRYp EDYV
QD]éYDMt PLNURW X 3 ERWH B YMCHURtNat D7EMWPRIQRYLWp QD
15V D PLNURWXAaNRYp EDWRG LW XGNR MR | R&BP DM t
PHQa&t YIOHF 2 RolRrEkio\WOA N R Y pzdbiaadhiy WKLRHU Qt DG JOHY |
GUXKi D W HMDIWEDUA HUY_HHO L N R W\ OalZVIDIWIR M PSHIQRRAKLPN p Q|
1,5V. -HAW PiPH YiOFRWW HLpWMWR X PYIHNDtP M PAHORWW 3V D Q |
9V.TytojsouQD REWaJNDXMt RED YVHONEé QiSLV 683(5-H@GMER 32:
PiPH YOHY Pateid WNRVHUiIi MH ]SORaw Oi D7®BiW R REEDOMHUpL K L
MPHQRYLWp QDEQWMEQt @RE QHHY\X24}Y DMt

J vl

AR (6

Alkaline

9V 6LRS1
g LONG LASTING POWER

2EUIIBULPIUQtvpOSINRQVWUXNpPQtFK D QOB]"RYEFK S
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32 6HNXQGiUQt pOiQN\

BHNXQGiUQt pOiQN\ PDMt VWHMQ MDNR SULPiUQt pOi
SHDNPpQt SURGXNW\ Y]QLNOp Y\EtMHQtP pOiQNX O]H ]Q
ZYQ MANBSSYRGQt DNWL®ENWHD NMiDWOUDELHNE R OAQWX N
vQ PDNXPXOXMH YH IRUP FKHPLFNp HQHUJLH SURWR
DNXPXOHORMRE QDS Wt MHGQRKR WRKBRWR PADDQ NKH MM\
bOiQN\ VHVRURPOG GRRNXG pOiQN\ ]DSRMWtRHL XMHRRY
UQLFK MPHQRYLWp Q®SOWAFSANFKDISND FN VDL VWiYi VWH
SUR MHGHQ pOiQHN 'iOH P$&HPH pOiQN\ ]JDSRMLW SD
EDWHULH WR O I$NM HWS DNNROOOLHNORD ilDNSRMHQR DOH QDS W
X MHGQRKR HWIQRRKAQRVWt ][DSRMHQt pOiQNS$ MH VpULI
EDWHULH Pi Y W&t QDS Wt R WROLN NROLN MH ]DSRM
Y\d4t NROLN MH QNS RMH@ROHOQ

BHNXQGiUQt pOiQN\ P$AHPH G OLW S@I>OM\VSIRMAL)
RORYQ Qp D-Od DiFe,ANZn, NilD+ D DNXP X QINWVRRIB QWP L
W X Kédktrolyty.[1]

8 DNXPXOiIWRUS$SKOBWHEBIQIPDUDPHWU$ SB[ WIWS RINHWNS
QDEEWHNELWIRPWHP F\NO$ VH X DNXPXOMMARWS XGiYi
DNXPXOMBRPXRYOLY XMH SDDP R FiEt MIOGLNMRERBIWNIR G
MVRX ]Qi]JRUQ Q\ VHNXQGHY®t MOiQNWDUWRYDFt
DN X P X XiSWRRUEW- FRE® D N X PXXUDHiM@® D N Xa (iad @tLilon
DNXPXSURRRRELOQH ]D t]HQt

.. )

2EUIBIBHNXQGIiUQRUFORIBNALAQpP SRXA&ALWt
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33 3DOLYRYp pOiQN\

1i]JHY W FKWR pOiQURK FNEKBWREtKi VWXGHQpP VSDORY.iC
WYRUE\ HOHNWULFNpKR SURXGX WHSODyD FRWG\ $E\
VSO RYDW GY SRGPtQN\

1. PDOLYR L RN\WH PIRRBMD GEBR tkSHOHBSBWURGIP

2. RHDNpQt |SYOHRENAROWLQPOOINXY RGYIiG

7R ]QDPHQiIi &H pOiQN\ VH SRX]HOAYNEVMEWt® 5 tX¥REX |
aRN\WOLPpRYDGOD GR pOIiQNX > @

-DNR SDOLYR O]H SRXatw YRGtN IRUPDOGHK\G DP
plyn, metan, metanol, etanol a kysekn P U D Y-HDQI[Rt RN\VOLpRYDGOR VH SI
N\WOtN Y]GXFK DQHER SHUR[LG YRGtNX > @

SURWRAaH VH DNWLYQt PDWHULIO\ S LYIiG Mt QD HO!
HOHNWURG\ QH~pDVWQt FKHPLFN p pldorbBuNEdiheZdhBUN P R KR
GREX VIQRR'W SDOLYRYéFK pOiQN$ ]JiYLVt SRX]H QD t
aRN\WOLPpRYDGOR MNa RWUOBNVEH LINIGRYR) @EOSDIOQRFND KR

SDOLYRYpHK®R pOiQNX

prebyteény
vedik {pro y N
opétovne 74 elektfina

pouzitr)

2E UijaiMNincipaAlNDOLFNpKR SDO[LYRYpKR pOiQNX

voda
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4.2/291 1le $.808/E725<

20RYQ Qp DNXPXOiIWRU\ MVRX QHMSRX&tYDQ M&at VHNX
MDNR JGURM SURXGX D Y\UiEt A R4 YGIFO LANR¥ WL NDSDI
MHGLQ& DNXPXOiWRU NWHUé IQDEXWMHRBER LBIORD &\
RORYQ Qp DNXPXOiWRU terQ HiIWS RI¥A /DB MAY MIBQXWi W
YEUREWRYR]Qt VSROHKOLYRVAO]Ni\8RNI]RNDFOQ RV D

41 RR]G OHQISRRGDWt

411 6WDUWRYDFt DNXPXOiWRU\

-LA& GOH Qi]YX P$&H E&W ] HMPp &H VH SRXA&tYDMt
aY]Q WRY&FK PRWRUS$ YR]JLGHO ORGt OHWDG®O D VW
DNXPXOiWRU\ VH YpBLERXSBURRY pY \|DHR ¥ HV@ thl provozu

QHER RGROQ Mat SW &NELF K LEWRDYR PQYFMovBR QR Ni FK Y
W A NSR G P tJake \elektrolyt se u¥ WAVQADUWRYDFtFK DNXPXOiWF
kyselim VIURYi R KXVWRIWL SOQpRLQDELWt

412 'RSUDYQt WUDNpQt DNXPXOIW

7UDNPQt DNXPXSUWRUY\XEt¥YDMt SUR SRKRQ JROIRY&F
VWURMS$ SOR&GLQRYE&FK YR]tN$ G$OQtFK Y
VN~WMOS$SINWURPREMOBLFNE&F KWK RD HMEXNBQ@ BINRP X OiW
MVRX NRQVWUXN prD [ QmPiDW HAQL Y &OEOIRD/EN MW \E M H Q t
7\WR DNXPX®XWRUS SUVHSOR&IEGR RGf& D MH SRW HEL
DNXPXOiIWBRYR]X FKUIQLW S HG FIK]QS URMSERARIWRE PF
KRGQRW\ Yéd VH WUDNpPpSRONKIPOMIIWRU\ ]QDpQ

413 6WDQLpPpQt DNXPXOiIWRU\

-VRX YHOPL G$OHALWp SURWRAH VH SRX&tYDMt S L S
ZHOHNWURUR]YRGQp VEWQNIFXAtYRBRpPHW GHEKUBMQWU
aYaX@MWP NGH YESDGHN HOHNWURENW HOONRIH 5N RS
RKUR&HQt QD OLGVNEFK ALYRWHFK 3URWR VH SR VWD
SURYR]Qt VSROHKOLYRVS®UR YRDR XKU AL & RKRQ BREt M H Q't
QDS Wt D& 9 pOIQHN SRBOH W\SX NRQVWUXNFH
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42 RQVWUXNFH RORY QpKR DNXPXOiWRUX

YOIQHN VH EORNG GHV HhonteZMB& @i NODGQp D MHGQ
VNXSLQ\ GHVHN B6NXSLQRORIWAN R Ha&NORRORY Qp GH
VHSDUTWRWEiIVOHGQ XPtVW Q\ PH]L GENWHRE O] QN G
EORN GHVHN 7\WR RORNE@GHSHEPPDWMNRQFRYEFK SyO#
SURWL S HSSOMRQEQE pOiQN$ MVRX YHGHQ\ VNNE] RGG O
REUITEXYHGHQR VONRERPDPRYPQEFKE GHVHN

Kladna skupina
desek Blok desek

f
| |
%
Polyetylénovy

kapsovy separdtor skupina desek

2EUI[HNFORAHQt RORY QpKR pOiQNX > @

'iIONWHVWDYRYiQtP pOiQN$ SRPRFt VSRMQtNS$ GRViKQI
DNXPXOiIWRUX B6SRMRYiQ PXVt Y&G\ E WD DiGRUM & \SYIDP!
QiVOHGXMtFtKR hORDNDE SIORIVWHRU VSRMHQEFK pOiQNS{
N\WHOLQRX VtURYRX HOHNWURO\WHP 7HQWR Y\WY
EH]~-GUSERY&WR VH GRGiYDMt ]ddpiO R Y)O Bt HRGWY RSUIRKA H T
QHQDVWDOR SQXWt DNXPXOQBRBXH® R UDEBEXM B QN 0D @ F
GHVHN NWHUp VHDQYWOM®BIQ@HWSRMWEMAGD [SFRHONGIGi
V p U laR2ikneR OREM @ XP X GEWMRHRRYLWEP QIR WRPEORAHQt
JQiIJRUQ QR QDBREUI]NX

Vestavéng sklapéci drzadla

Centralni odplynéni % T /
d g S

Spojnik desek

Kladné skupina desek

Kladné olovénd deska se separdtorem

Praporek

Uplny blok desek

Zaporné skupina desek

Zéporné olovénd deska

Zéporné olovénd mizka

Kladné olovéna deska

Kladné olovéna miizka

2EUIJBHSORANQDGQEFK D ]iSRYU\QWEFRR @Y QN KNR DS]JXP XOiWR
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4.2.1 Elektrody

Konstruke elektrod XGiYARQRKR SDUDPHW U $I DEBN MNPOXIDG WRIXD F L
Kapacita VDPSpPpUKRGLQiIFK NDaGpKR pOiQNP &dodsiQD ND
QIVREHQRX SRpWHP NODGQEéHKH @ R VINWHIFPRG2EVWSR U X

QHP GtRYWHP HOBDBVHKR G Y

.ODGQp HOHNWURG\

-VRX YIPBRiKiQ\ FKHPLFN&PI\]IUNHOBRPRDRIHESRUQp
HOHNWURG\ SURWR OLPLWXMt &L¥RWNRNVGQ R CHFOH [ B/F
vyhovovay KODY GFRPXEDRWXPXOiWRUS$ WDN$MKmsBReeatY DMt
NODGO&EF 1HMSRXAtWV@RMAER tANRYp HOHNWURG\ NW
R G O p YN®IPH Nol\R 0% J R Y QxtRonem( D& )a SRWiB QtNHP

D& D FtQBER SUR GRVD aHDLFORKS ¥t BV R Q RYAMWIQ t
PHFKDQLFNp SHY.QRVWéK RFEORKN W BhGWruRVG! E&H MVR X
FKRXORVWLY M&t QD S HEBWHRGWRDVKOXRR R¥ OREQINt S
SURYR]X ]D Y\44tFK WHBDAW AQRADW St VEWWABXHID D QO L C
GRE YWWRED P taHSRPREL KIORRY i @JoRQWBRBRHRARY QpKR
Si VK] [6]

'DOBODGQi HOHNWURBKRMHD QMPKRSRNOHNWURGD N\
ZYHOPL pLVWpPKR PtYi WORXB"IDX Tyidelekirddp se
VRXpPpDVQ SRXREtVINDQLPQY Y-DBBREtMWQtP QD NRQVWDQ!
2239 pOI.QHEAW HWWXBMRYp SDQFp RYp HOHMWURG\ D

=iSRUQp HOHNWURG\
V VRXpDV®@PYBREt SUR Y3BRKDX GAVBRNERKpody 0 t &N\
mohou BBW RGOPpPYiQ\ ]H VOLWIONR ORND DSRGEFFEKQP tANRYéF

5R]GRG NODGQ&FK HOHNWURG MH &H ]iSRUQRpPOHNWU
seRSRW HERYWYXIGM& PDMt Y [W[Et ALYRVWQRVW

22



422 6HSDUIWRU\

7DNp VH M®G ORYDpH AFRBAHNWPRG@i &H HOHNWULFN\ F
HOHNWURG\ RG ]iS RURGOHRKX M 8 HMNHV IDAER XPHRM CRYTE® S U $F
LRGMSNODGO\ PLQLPiOQt HQBHNEWL IRFNEOR GEIBBKRGS$ NR
DNWLYQt KORMW JRG\ MHGQp SRODULW\3@ X &ODHNWAURR (
SORAVMHSDUIWRU\ YH WYDUX ebktkodly $oySvSH VKX M$ RtV ¥ R XPA
QHGRFKi]HORLNGH ]NUDW X

3DStURYp BHUKOSPIRWRU\

6HSDUIWRU\ V HiolKo¥Y W RN\HXQQ p] ey G YHISDUIWR WY\ RGROI°
elektrolytu a elektrooxidaci WDN VH LPSUHJQXMt IHQRO INRRbOP DO G HK
jinou vhodnou pr? N\ IBIXStURYp VHSPDIQVERHO PO W tddbifddé RG SR
SUSFKRGQRVW ARRGRX 6MH MHMLFK Qt]QHWEKRRROFt |
NUIWNi GRED aLYRWADYRWBBVRGESRYD®IVWREDFtFK DNXP

OLNURSRUpP]Qt VHSDUIWRU\

7\WR VHSDHIiWRIBD&] SU\&HY QHRERR P R O] pok/ayilehQ t

o WORX&"NiFK RG AGRRVWEPRYRSRUP]QtFKS VN OB M MHR U
ALYRWQRVWDMWEXQQPQREK W D &IRYRMIVWRY WODNDRX W Sy U
]JDPH]XMhodPIMNWLF NRYS$ D DMWGCOQt HAEBREWNWGRG X ML
polarity. 8 VHSDUiIWRU$ ¥YBOREHGAFK GRFKMR® RNiQt

LRCW2e NWHBORANK HOHNWURRFKEORULYWDRBVYFKRWHN 7

NRUR]JL RORY QéFK NROHNWRUS$ SNURIMHYE&FEKH HXO HDNNWK B R
sdlouhouaL Y RWD RV Wt

6HSDUiIWRU\ ]JH VNHOQ&FK YOiNHQ
3RXAtYDMt VH RISNRORHIRUY NGBPUISWRU\ ]YEEHORWQRV WL
DNXPXOiWRUS$ SNV RAREMKFSURNMDBBEKRNHOQEFKeYOiINHQ

XPLVXXNODGQEéEFKOHGBDNWNME QHFK PLNURWIODRKE PHR
YUVWY\ VH DRXPIXOMIRBIKHEKO t]HQEFK YHQWLOHP > @
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4.2.3 Elektrolyt

ProRORY Qp DNXpkoREWBYWSRKAtYi N\VHGOISQD "RtGINY i
VH WDNp SRG Qi]YHP\DHXPQD iV RUERAYHgKOd \I R \y/ En
do 1,28 g¢m®. .\VHOLQ\ D HOHNWU ROSW X DN B MXIGKERR K $Y
Y\pLaAW QéFK RWOEAKRYGEREIFK QHMOpPpSH SODVWRYp
SRO\HW\QHQRYp

90LY KXVWRW\ HOHNWURBGNXG G IVAXKWR FROAPRNMiQp DI
V]LPQtREGREt YH YHQNRY@HE RS NRWHW DH@H YW M/$ D QW K KY
SURVWRUHBEKSHRONXRXOIWRU KORXE ML Ysehudidta 3 L VQL
elektrolytu zmHQaXMHM OHWtARL. MHKR HOHNWULFNiIi YRGLYRVW

Vliv teploty na hustotu elektrolytu3 L 1Y WaARNS@QIRW\ VH ]Y WaxMH
elektrolytu VRORY QéFK DNXPXNDAM RSUHHAK Wa&HQt REMHPX H
]JPHQE&XVWRWD HOHNWUROGWEXLS] LEXTH@QWR BBtRtEV\ R f
HOHNWURO\WX MH YAaG\ XGiYiQ[@ S L SRNRMRYp WHSOR

Voda jako elektrolyt VRORY Q&éFK DNXP XOohgdhavat FopyQ HV Pt
FKHPLFNéFK OiWHN NWHUp ]KRU&KNiD FXOMNVEUY R MWD
DNXPXOiIWRU$ 3URWR QHY\KRYXMXaMBNRY H ONMRIOWGIHR@DV
VNRYRYéEFK |]D t]HRQ NpH QQ HYERESLDD i S tS XV WelktrafyRi& D MDNR
GHVWLORYDQi YRGD NWHUR @R BV V6 X\NGDPply BANR.Wi O Q' t
Pro jedmduchou a rychlou kontrolp LVWR W\ YRG\ EH] SRXaLWt FKHPL
SRXaRYIHQt MHMt HOHNWULFNp YRGLYRYGXNS\RPR M N RRQ
YRGLYRVW E\ QHP OD S HVYDIWRRSDLWWKFRORERRY P HD't
YRGLYRVWL MMHE\GY¥GBHLWHREVDKRYDOD WWRIS\N NLWHHO
RORY QpPX DNXPRODWRIUXEQBHEQ JY\AXMH NRQGXNWLY
YEVGHN P HQt aSDWWQR XD B]XR D NXHP X O i W FBUIN\X MHH QISR X
SRXALWHOQRVW SDN P$AHPHORYRX W> FKHPLFNRX
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43 $NXPXOiIiWRU\ VHelRi®d@DYHQRX

SNXPXOIWRWHQEL PLSHDOOHNWURGDPL P X\WLFtWS QR BEWHIAH N
NWHUpP VH E KeéhybugelhRdim jelektrolytus WDNp PpPWIRPDFt
SURVWRU SUR X[QINNDOMMERt SFOOE@NW UR O &eRtlytdR G\ RE\
OHOLNRVWSSRY WRKIK dédY,QDYNWHURX MH QREWI@QN\GRSO
vodou,aby hladinaelektrolytu neklesla pod okraj dfeod. Pokud by hladina
elekroO\WX NOHVOD SRHGOHKMRWQRGRNWDM ESRERRRQOHRQIGRI
DNXPXOiIWRUX > @

$NXPXOiWH UG R GEWDsMIektrolytem nebo vV XFKpP VWDYX Et
elektrolytu) NWHUp MOHSB QR O\WHP $SNEKE® XSTRWER Ot B
PDMEKRGH [ DSRMHRQREYRGX MH PRANOP REDNPRUW Y\X A1
1HY é KRAROP X O eldkRdlygenvije nevhodnoss ORXKRGREpKB MBODGR
SRXALMRP X O i WaRttblytdm [WUiIiFHMt VDPRY\E tdMHHNQWR) LSR\\EW X
QIERM D @QUHMMPH W\ PRKRX VH SRANR@BLW QHYUDWQR X

SNXPXOiIWRUNY GREFKpPWDYX PDMt YEKRGRX GOR
XVNODSQHUiI QHYNHUWILAKMAL Y RWIQ B MM NIR CBHRMEROR H Q t
VXOIDWHDY&EKRGRX DNXPXPOKHWRUMWIYHPRAQRVW RNDP:
S LSRMHQt GR REYRE-HXM ® OH NX8BROIWRD QDSOQLW HO
GRE-tMWWUQtP |JGURM GR MWDYX SOQpKR QDELWt
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44 $NXPXOiIWRU\ 95/%

Zkratka VRLA znaP HQi DXNXIRVRU\ t]H @p QMHOWRIHPH Wp& UHNF
QHER KHUPHMHQRNRD ®PS DNXP X O ialeRrolgt vQN-DRSEDVIDQKPEM H
VNXSHQVOHY PDMt WXKé& HOHNWUR @\IME RYURRO/PRUZB R IORXHS |
SRORKD GQHP Y]K$UexX 8VW RKHRORRS RVU S EKXDN X DXMVQ i & RU X \
YEURE NROHNWRLR YD E NWRSYRBIpIHPR DE\ VH GRWiIKOR FR
S HS Wt YRGtNX RO LRORY XVH VQtaLOD HOHNWGROE]D °
OLQLPDOL]XMH VH WtPQJ\E R MHDVID® RN W O & BIK PR i WHRQHP
t]HQp YHQWLOHP MV RNXWRHSLDIW] THEV DY M @ YBOQ0L. XOG DALY R
VPOIQFtFK S HMJODN SO\QX

441 *HORYp DNXPXOiWRU\

Jsou WR DNXPXOiWR WM st]HQ R YYEHPQ WQ ks @ RKDAIVY fé P
WYR]WEAHQEP WL[RWURSQHP NWEBHPP6VH E KHP QDEtN
ND Qi ONNW H U @RubdgeON\ VO tN YQQ LMO®BG Q& FK HOHNWURGIPK
][iSRUQ@@&dm seYidH QD DN W LYJIH OKRYFERUX P XD FWNRQLSE N p P
SURYR]X QHVPtENRBFh QD DWWt S HYDKREDW @DOH YEUR
POIQBIRINXG MVRX JHORYp DNXPXOiWRU\ @DakKseHGHQp
JYVAXMH ~QIWNWIXMH VH IDFEEMRIGIQODNXPXOiWRUS *(/ C
QDEtMHpPNDPL NWHUp PDMt UHALP SUR]JFPEtMHQt DNXF

442 $*0 DNXPXOiWRU\

V aN X P X @aWMBM (absorbedglass mat) QHQpPpOFiQFtFK PH]L HOHNWL
elektroyt vWHNXWp IRUP \D@HW\NNHD QD WIND@LQ .MezVNHOQET
MHPQéPL VNOHQ]REWLY DRI UAGILFt]L N\WOtNX RG NOL
elektrod KHOHNWURGIP . \\s@®RtWREéEPIiaH QD DNWLYQt KPRWX
elektrod NWHURX MH SRIDpNMNIQRORKRWRRLGX RQ.RPYORPEB®pPpKR 3
]JiISRUQp HOHNWIAREG\ QHQDBEQMt YIRRLAPW QRAVWYt YRG
Y\ YtMHQpKR S NWghhFhiNufgON\VOtNHP RS & KDMGRIXGH 0
DNXPXOMWRRIHQ &t YQLW Qt HOHNWULFNé RGSRNA RSURW
PHQA&atPX YQLW QtPX HOHNWULFNpPX HDBWRARY DOYVHY WWHEQ
Y\EtMHFtPL8SIFRXOANXPXOIWRU$ MVRX VWHMQi QDS Wt Q
DNXPXOOMRUY e UREPXOIWRU\ $CGQHAHtYGRE SRXAatYDN
VWDUWIEGHQOQtFK DXW NWHUi PDMtWDINGVWDRNIG YKWR G Q
YRILGHO Y\ED Y$tapté& Bitp | XNDNAFFXOiWR U\ $*0 GRVDI&XMt ALY
Da OHW GAaPBEAHREFKOIWRUS$ $*0 OJ]H SRX]H QDEtMH{
UHALPQPERMHQt DNXPXOIMRUS $*0 *(/
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45 = iYDRORYhQAEAXPXGIWRU

45.1 Sufatace

6XOIDWDFH E 8Q Y]JQLNi X VWDUWRY aubonfokiedORY Qé

MH]GtFtFK YH P VW 8 YR]JLGHO MH]GtOtFM&éE R R WM N PR

QHER QD YRWOREHK VWDUWRYDFt RORY Qp DNXPXOiWR

3 L SRNOHVX QDS Wt VH VQLAXMH L KXV V8RWDX B ODHWM DL

VH WYR t PDOp N BR\O/RWIQIIWR\KRNDE K FSOBIINQV RR® Y QD W é

E 4Q QD K tWNIKQHGSRVWDWNX HQHU3LIHQDABNMEP XO0iWR

DNXPXOiWRUX ]DpDODKERYRHM BXRIFBWD @ EnEibide! Q t

Kk UHGXNFL VtUDQR (RO RDQIDHVFRBQp WOH M WW RS G LN

tomu ]DPQH PP VGp SO\QRYiQ tSIAACe MeXih/\R D2Xvp W at PtU\

PHFKDQLFN\p[®0iataklseG Ot QD YUDWQRN D QHYUDWOQR
ND REUGNMH ]Qi]Ri0d HOHNW U RiQré&sop&m elektrolyt

VRORY QpP DNXPXOiW RWH E&i[]NNX\U §B\@ B F H

25KV WD:11MM

2 E Ui]3iMektrolytv RORY MPRPXOIWRUX EH] VXOIDWDEFH
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SUDWQi VXPDQ DOWZbRENYVt VWD BRW RYKOEFNI X P X Oiwtd&®Ww $ GR
KOXERXWEKBRt NUIWNBRXSRRBEPXVX KXVWRW\ H@idNWURO\
S tVOXaQPQ¥\SEUREFHR MMNXs&YODWRBYDBENRPRIIWRU\
dostanouGR VWDY X KOXHERINSRR HED WERN@ R MO3WROM MGLR
VWDYX SOQpKR QPBRIHWH O EW YL WP Wi@mce. 7DNp S L
RSUDYQpP SYOEEKMHQR&aLW WHSORWX D NNKUWP\XOMB/&RN\XV t&ItIN
RORY QD W p KdzpaddnéuKI®™H R E UIQeX]Qi]RUI KRG HOHNWURQR
mikroskopemtvorba sulfatacelektrolytu QD GHWMNIRK QpKR DNNXRPXWI&/ R U

MH [ ]Y.EHQE

2EUi]MNlektrolytv RORY QpP D N XK iStfRtat}oM

IHYUDWQi WAQLDWDSRVWXSQRXURERBFXKRXMWDYDOOS$
RORYQODMWYKI®RNp NU\WVWDO\ NWHUXMSIRR NHEORW WQHBNNL |
PHIL P taDPL\W YWRWANEK VW OUDH) X R GRtyt@ Hygighid R
P$ARX |DptW X RODHRYHDAWHNWURG P taWD KRH W DR UMY
se. NevratnouV XOIDWDFL QHO]H ONt#al SWfdee R @ O\WR Y BQpLPW
DNXPXOSWRUOHNWURQRYKIP PQNBRONREI REUIINX

2 EUi]JH:NElektrolytv RORY QpP D N XevadoMsBIde [9f
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45.2 Koroze

.RURJH VH X RORY Q&HK¥NDWXR)HOSWHRGISYE tM H) PQ PPt &V D N |
AP NQXWt D RGOXSHRMKQRBURPIRYB QHGI Y\KQRXW SURW
VSURVWOFRGt Qp N\WWHOLQ\ MVShda RaAGRtUE DNWWR&R W R

QDVWiYi S QRVYBAFKERORY Q é FkdeBoDRPXGAPB B NRY\ MDNF
MH VWD EURVRKOH RXQH MRHIR]Q HFIVW DYt 3URWR MH
UVWDUWRYDFtFK RORY Q&FK DNXP XOVYWRRINE P\ KGIFSXOWR Wi
D S HEHMOKERNpRPWtYVEH S HGFKi]Jt X VWDUWRYDFtFK RC
WtP &H MVRX SUDYLGHOQ. 3WRGRD DWW HPQ Y \G R EENFIK C
UVWDUWRYDFtBKROFMVWRBEE VH PXVt QDYUKQRXW XOR 32
tak, abyK R QHRK tY DQCH P RAMMRSBI®® QB URWIRHVH DNXPXOiWRU
ADVNWHU e WWDIUWRYDFt RORY Q& DNMKXBJXDIi0eRU S HG

bOIQNX NODGQp MHSQURP @G QWVNYEORE Ui]N X

koroze Elanku kladna deska zaporna deska

2EUIJINRUR]H X RORY <QptliIBMmOKIGIR X D ]iSRUZIRX GHV N>
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46 20RY Qé DNXPEX®@iWRU Y

461 6WDUWRYiIQt PRWRUX

SUR VWDUWRY DX VWPRMREEER %AtYi VWDOUMMNPW Q FR & NMQR V
elektromotor sSYHONE&P YENRQHP QHMpPpDVW BRUiibpbzu Da

V W D Wat@nbKiluS RW H E X NDHNEXHP )P OWWHRjEN stdiMjel algomobil, ale

GUAat S LYayRi@kontrolery pLS\ AAMGP tP VH SMUWR WQWRYiQt
PRWRUS$ SRPRED VIV\V UAM QU X\] WD BV pNUKP BUSIR®)tU Y H
YiOFtFK RNYWHYUXMt RGHEDPWX@X CHHWRUBRWIipHQt PRWRU:
NROtVinkgi@mNJDPDWLFN\ 1DS tN®IDHzy BARWWERR WR WiRW X
vezmecca 300 A geho hodnota GOH NRPSUHVH YH YiOFtFK NROtVi
7DNAHGQ/QtaHQt RGHEtUD QpXKWRHEIRK BIHES EGOHKPLOR

DNXPXO i WRHWKtUDQé SURYE MNROWRWDOWQt D NROtVI
G10%.[8]

46.2 =LPQt VWDUW\

KapacitaDNXP X Qei B/ R UXt JtepioE KK D S L Y H O N mRoRé&mi thiayt M H

QHA WHPKIR RYLWi NDGORRWNBR 3AHIWRSDANRYDQp VWDUWR
PUD]X QmiyRlia vede U\FKOpPX Y\ELWt 3URWR~ESFEQPPP (
QDVWDWDWRFXIDXIWRUX YUIWLW ]S W HQ@HWKudLsm& WHUR X
nastartovaliQD SUY @t RWVRDPMp U X WDN R WER QQDI//RRtEWRRKYR  t
Y]GiOHQEWWMDN NP S L RERQNBOR XYPREKQRWWDROWHUC
ISPLOQXW GREtMHWRDYX&H YXOiIMRHGSRNODGX IXQNPp(
VRXVWDY\ YR]LGOD M Wel@iRt P 05 R VWDIWHPIKWIHWLFNéFK

Proto pokudlD XWRPRELO MH]Gt MHMHNWKWGE Q pY K&Ri GHRQ R W LF t |
DNXPXOQHER S L KOXERNpP SRNOHVX QDSGREQD VY
SRPRFt HIWHU.(t QDEtMHpN\
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4.7 Lithium-iontprostat RYiQt PRWRUS$

(NRORJRYp ER[UF®pnaRradt Z&hodnou alternativu. \YURS VH
SRGDXIGAORHW 1L&G PLPRpVSBRGHKEMYHID SRGREQiI VQDF
iSRORY QéPL DN¥HAOrMaMRYWX SRW DNXPXOiIWRU\ DOH SF
FHQD MH S tDLMENRUARMNGI L Qt]NEFK WHISKR W &K QWHH KSR
Li-lRQ DNXP j}QdhWR U$H QHGRRIGIRMWW NUIWNRGRE YHON
VRXPDYVDQHGEDWHOQpPP SRNOHVX QD[$2Wt QD VYRUNIFK
VGQH&aAQt GRE-,RQH DNXPXSRXRUXDMt SUR PDQLS
YR]tNM\OHNWURNR OR E, dédktrontslidyDN WN@MNR KW R ] P DIWQ tF K
Li-lon DNXPXOiIWRU\ YéKXEXY RSWIRWREMWURO\WX MH Y\a
DNXPXOI28U$\ WRPXKQ /N XP Xa& QMR XN p® O #tHREK VG D
Li-,RQ DNXPXOiWRU$ MH PRaQ@PWW pBRSDDWLKBHD QhpKiRY
GREtMHQt Q\DNHRPGMAL ARG RORY QBEMRINXPXOiIWRUS$
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5.$.808/E725< 9(/(.75202%,/(&+

SNXPXOVIWBHNWURPREL®GXVWRYHIN i REpPDV bONQMSF$ F
(battery cells) NWHUp MVERXX VSRIVRYQP QHER SDUDOHOQtP ]D
E\OR GRBREMGRYDQpKR Q IVRIeWronDbilsdh RePGRP HQ Wi O Q
Y\X&tYBAMIDNXPXOiWRU\ NG\ MHGHQ pOMMNXRWRIQDS V
W\S\ NRQVWUXNFHKILOD QR ® RYi® PRYRX JIBIRXpM VH SDN VN
do EDWHULRY&FK PRGOS Y MBEGHUPOW N RS RGHPO IWRRKIRW F
XVSR iGiQt MH MHG QR & WD DFeHSRISME 8ERW OHE\ PRKR X
snadnoY\P Q Q\ MHGQRWGQ@ISYpPSPEGSBRIUX WRWRRIKVSR iG
VQtALW WI\HFKRGRIW

.D4Gé EDWHUIREWD RRIBMOFKODGtFt MHGQRWNX PRQI
i PRQLWR.UY®Q Dsrmiice VH RGHOWRODMWpPPX tGtFt EWWHULH
0 XGUAHQt RSWLPiOQtKR SURVW HGt ORGXO\ WDN\ R
UHGD 04t NRPSRQHQWR VBWHWQ RMH GAWBMUILEXFL HOHN
aQDS Wt 'tN\ WpWR S tBBYPR&DP HOARVURQREW WRKR &
PbOIQN\ WEQRELMt URYQRP UQ FR& GOR XHOPL 4G K R WK
FHOpKR DN XEk@dWHEIu. 1D REUIJNMH ]Qi]JRUQ QD NRQVW
DNXPXOiWRUX GRIMOHNWURPRELOX

kontakt bateriové ¢lanky bateriové moduly

sprava baterie

¢lanek bateriovy modul bateriové pouzdro

2EUIMBNRQV WU XN F bruddNeteRtdo@ou [14]
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51 S DUDPHWU\ DNXPXOiIWRU$

-HOLNRAa W\W Ry PRIXQR XFODBIRWWURPRELO MH ]JFHOD ]iVDG(
DNXPXOZWRKR G$YRGX YEUREFL XGiYDMt RidU@RX HQH
jednotku hmotnosti, respektive objerfih/kg nebo Wh/l).' D O &t$ O Hparanwgté

MH SRpHW F\NO$ QDELWt D DINEPWO i W RAUH P ONWNHNULE R R R\E
]JDFKRYDW VYRENONOWQHEEPAD/MNXP XMBAIWRUBI\NOS$S DOH ML
REMHONXXRXOIWRU\ NWHUp Y\GUJAVRGQt SDUEDRMHW D ™3
DNXPWRURYpKR EORNX GR HOHNWURFRBINRXY p NFHHU i
elektromobilu. $VL QHMGS$SOHALW MAat S\DHJ BBARRMMUJGRYR K& OMHW
GDQé DNXPXOIWRWVRIYEREFORNGIOHQRVW VH RGYtMt RC
DNXPXOiIWRURY pKERROBRWXQpKR DNXPXOiWRUpoMDNR S
pohon elektromobilu seXGiYi GRMH]GRYi Y]GiOHQR\WMN O RYap
DNXPXOiIWRU\ VH XGiYi GRMH]GRYi KLEMPpHRRXKX O AW R U!
XGiYi GRMH]GRYi Y]GiOHQ@RYW BGRFAQNPDW S L Mt]G Q
HQHUJLL ]S WHERBRBDpPpQtKR EUAG Qt 5HNXSHUDpPpQt E
zEUAG Qt HOHNWURPRGRRDNRPX BIMHPRWX] B WtN\ WRPX GR
dojezd R Da S L EaQpP P VWVNpPP SURYRPQtBKDA R
SRGPtQNiIiFK QBEBUIRAIGD Y

5.2 aLYRWQRVW

ALY RWQNR\PW O i WRHIS WU R P RE L OH F Kal®WH®QH 330 H G® E X VpIL ¢
QDEtMIMHNXP X O i WIRUIHDNWURPRELOX SRGtOt SDOXEQt Ql
stanicekterp VSROX GRRXWLOIK MttR RS LEURE! 9@ B R OVRHXQ t
MH &H S Lde¥eRiL BINQPPX O i@RIUMHGQRWOLYp pOiQN\ VODGH
QXWQp NRXShWK.[E4iOé QRYE

2EUIJMNSORAHQt D N)YRINSKUAURIObilU P6]
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6.6,08/$&( 2/29 1e+2 $.808/E7258

7DWR piVW VARGBB& WHVWRYDQpKR ROWRMUZpKM DN
Y\PRGHORYDO SRPRFt SUR MHD B REDesELIBujENeplo
S HV MHGQRWOLYp PDWHULiO\

61 3 HQRV WHSOD

3 HQRV VWIHDN@BNROLMHREMHNWXHPL ][iNODGQHPL I\]LNit

3UYQt MH S HQRV W h3e0D HNIRRD/MHNBBM Q BHORER VHP KPR W\
aSRVOHGQt MH S H(RBV WHSOD ViOiQtP

.G\ S HQRV WHSOD NRQYHNFt MH GiQ SRPRFt URYQLF

3pL & GARA @, @6 F 6; 61

V rovnici je AWHSHOQi YR G L BR&\oMepNt Wku@yw piVWLFL
a0sje IXVVHOWRQRYR ptVOR NWHUp GiQR URYQLFt

5 0f 5
OéLtEré(®4%®a®§;‘7 6.2

Kde % je P UQp WekaiovR 4=8 MVRX G\QDPLFENp YLVNH
tekutiny, respektive tepeln YR G L[RIRV W

62 3 HQRV HQHUJLH

3 HQRV Hk@H BSNVHREt QD DNXRYEMWRRI IMVHH WUDQVSRUWC
NWHURMBVDQi ]GH
ORE® ; . . ] .
—5p El@Gud ® FI Q&EIgu@BOES 6.3
Y

V rovnici E je energie veZ DW WHF K V HWNEK @ Gj&fFpehladt vmetrech za
sekundup je tlak vpascalecla GGy M H WHSORWQt VRZGpPLOQLWHO YRGL

34



6.3 SNXPXORWRBOXV H]

V programu Solidworks se Y\WIY RUHiOdD&RY Qé DNXPXOiIWRU =$%$3
74Ah,u NWHU EKRERK SURY2G RWY @ VDAY A XN B&GEDVWRYpKR
obalu NWHU& Pi ]HWNCHBRA@EIGIO™M MH WYR HQ Sp RAENORMt N
MHGQRWOLYp pOIiQN\ 7HQWR DB3PXOHBRR W O L Yo bQDN ¢
REVDRRRY Qp @QBVNWHUEéEFK MH SRUp]Qt LIRODpQt KPR
LIRODpQtPL KBEBRAMWRIMRILPHAHHGQRWOLYp RORY Qp GHVN\
SURSRMRYDFtP'iP$HVWAHPKQN\ MV RXVHOMLARXNWHRIY R X
IXQJXMH MDNR HROHWVQBRYONW pMWHUEHNWULFNEéE SURXG

Spojovaci mlstek

Prepazka

Porézni izolaéni
hmota

Zesilené dno

2EUIIBNBRSLY PRGHOX UHIOQpKR DNXPXOIWRUX Y\PRGHO
Solidworks
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Plastové viko

Olovéna deska

PbO, deska

Porézni izolaéni
hmota

Zesilené dno

2 E U i J16:Wopis modell] MH G QR G RORRQYpR BK R D pi R PYXECS RRHIAX

ORGHO DNXPXOiWR BX RMWERER B WODYMNRYES RWQVKR MH
kolem SODVWRYpRBRVMWDWKQD N\V.HOH@IDQ IVt VREMRN X P i
2milimety NROHP RORY QpKRiD N XPRWDE YR WX R ONDAPUWOK P R W D
Y\PRGHOMR PiRX®H O X DN XP X 0ddfaRhbS R P R FtcdDKEyNnezi
bOIQN\ MH SEREBRBHPRNFH 7\WR | X QN FRapkoERXASRSViQ\ |
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/.=.8a(%1E 0(72'352 2/29 1¢é $.808/E725

=NRXXNRORY Q&FK DRX\PXDIMLIE®$L\S MEURRGIQtP QD WL
JNRXAN\ VH tGt GOH SNWIIBX A QEH K \WQRE HRPO YD BtpM B X P X
SURXG\ D UHYHUNtWW PSR MWHX/ WSSLPR @ Hi NIDRBIRLY ¢ &F K
DNXPXOBRRWHKS WHVWRY i QUWHNYP XK SiGWMRS]BRIRIKQ Q
YEYRMRY pP (RIEJIIHDN X

Stav Nabity ) T -
e —_— nabiti — Zahajeni - , Testovani
akumul4toru testovani ZREtEEt

1 Vybity Testovani

—=  nabijecich
proudd

Testovani
> reverzniho

proudu

2EUIHN1iYUK SRVWXSX WHVWRYiQt DNXPXOi\
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7.1 20RY Qé DNXRXRUWRU

Pro]NXGaHEQt PHWRG\ E\O Y\EUIiRGRDFOD RRUHBIKW R O IWRRYU (
DXWRPRELOX ]QDpNAQ/@O QE XFRMCHWRU MH YL WKREEHQEéE WH
(9ISQOBNSQtN FRA ]QKorxstiuce dadek @O HIRYIQD YiIBQENHP
DNXPXOiIWRU MH JFHD P QHDEtL YD YR'RXIBGI i FKelbktolyftF M D N
Pi KXVWRWX YH YAHFK p@iQF 8K BERBWBWSXUR GDQé DN
MVRX XYHTHQDQR&EWMKNMX]REUD]HQ RORYSQR DPNXXEFHEIQW |
metody.[22]

THE POWER COMPANY- SINCE 1925

ZAP

MAINTENANCE FREE

2EUIIBNNORY Qé DNXPXOIWRK S8B 3OXIVHEQt PHWRG\
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7.1.1 Parametry

9éUREFH ZAP

2]QDpHQt 574 12

-PHQRYLWpPp QDO3Wt

.DSDFLWD DNXRX®ODiIiWRUX

Test za studena dle EN680 A

8VSR iG@MONS$ 0 v D G+ kontakt vpravo
Hmotnost: 16 kg

7.1.2 Technologie9iSQtN 9iSQtN

DN MX¥HGHQRRY&EH Qp DNXPXOiWRU\ ¥DURD QRE WHHEXDt
NURP RORY GREK \GMVIRBRYX Qp\GHMVRISQEEY\UIE Mt
SRPRFt QL8VRYMR WHFKQRORJLH Y&URE\ VH MDNR HOl
voda NWHUi MH GRRALYRRMXQUt Vil EQKHP F\NQ X EXKRGRXiQt C
RORY Q&FK DNABXODQERKHSWHFKQRORJLt &D &D MH &H
RSURWL DS BXPtWRQW LHROGX ALY RWQRY VW IM M D Sath Q|
GHVNiFK VH QHY\WYi t'tWR G\LRP X XPOMDMEDFR DNXPXOil
GORXKRGRE VNODGRYDW EH]D®HYRNUXAKNRGRE KM@ i WO
Qt]Np VDPRYWREGIHDtY\WRNpKR QISaWtt DrARKGNa
AEH]~-GUBRKXAHO QLNG\ QL &prot QN XCHRNR RUpY\UIE Qé (
WHFKQRORJLt P.i 1HYEBHKREKARG\MH &H S L pOVWRR KO
DNXPXOiIWRUX QiP DNXPXOiWRU VHOA&NEGPOGt QUIREKY
DNXPXOiIWRUX D WAP L Y W&t FHQD
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7.2 1DEtMHQt RORY QpKR DPNXPXOiIWRUX =%$3

BUR QDEtMHQt GDQpKR DN XP XW RW R® XP Rd&Q I ERWPME Y LIMN X P
ho QD GRE H RGY WU3IYR Q@ DB#E R &/HF BD E t xtitdjrebo
LQWHOLJHQWQt QDBERtMHPpRDR OHKNWBEMIFHIYHQRX VYRUNX
NODGQé SyO DNXPXQISVRRMIRH RHWRAR X VYRUNX QD ]JiSRUC
azkontrolueme ]GD MVRX VYRUN\ RG VHE & HZGRMWEDNMDNEE Q/HHF { G i (
zdroj nebo QDEtMHPNX S LSRBUNXHP XQOHWR UNHD NG BRRW Y W tGD
SURXGX 3 L XNROMVHQY YRIMENWVRBGH R PXMIRYMBIEtMHQt QHV
HOHNWURO WD i Q\NWIHNBIDMR WD DNXPXOiWRUX & HOWRN XS HBAD K
akumXOiVBRHWiIiKO WHSPRWRHSPRKRGCGOH@DENMBPYNRQPHQt
Q D E t skéh@alujeme hladinu elektrolytu a 8 tS D GhladénB elektrolytu je pod
U\WWNRX J]QDptFt PLQLPXP WDN GRSOQtPH NDAROPXIOUR/UR IV HE
QDESMRXGHP FHONRNERNDREOFIIPWSURXGHP G[R]VWDY X ¢
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73 THVWRYiQt RORY QpKR DMYPP6QIWRUX (
50342

731 1DEtMRHARYKANXPXOIWRUS$

SNXPXOMWRWG\ S HG ]DpiWN HFO Q¥ H@BWRYWHVRMXRNDFt RO
akumuO i WERWUSRpOWEBEOVMHFt SURRX a8 INDEA B HP, pKDEtMH Q' t
MHGQRWOLYé WHVW QHVWDQRYé MLQDN

Jmenoviti kapace v WpWR QRUJB YMHREFH Mt XGiYi MDNR MI
kapacitu 4> S?

%4
%4 L? H? 8.1

IDEtMH®Ed SSARR WHVWRYDQRXRORRUQ & HD BIRGQ RWt\Q W|Q t K
Y\EtMHFtKR;,SAPBIX 1@y jeQ D EtM H Ft®H HR X G

7.3.2 Kontrola kapacity f

3 HG |DpiWNHP WNHIVID¥FE INNRQWH) RAVtE WHVWddYRWRE DNXP
SOkapacity 3R GRELWt DNXPXOiWRLPpE W X4 MEbdYieéd WHVW
aQHMSR]G ML GR KRGLQ

Test kontroly kapacity % se SURYMIEtMHDNXPXOIWRUX SURX
44> 7?NWHU@é B8R EXIDIRX GREX WUYiQt WNVIVHNVQRYWARLY DW
MPHQRRIGWQRW\ 7HVW VH XXRQN R PBBERI0 Bird\¢etou
dobu S U $ EteBiXse] D]QDPHQIiYh]GRED

.DSDFLWD MH iGM®WM ¥ SRptWDQ
% L P& ,*D? 8.2
ZNDA&KP G QRWHY MWYRY D FV IV FYNHY Pl FPHD [ L P i @fQuts d$ R BHFRKW D

SURYHGHQE&FK NDSDRF YWRRBK W NWME$GQt KRGQRW\ KR
DNXPXOiWRUHFK MDNR

Qe
g ew B0 "%u 8.3
6P URGDWQi RGFK\OND
- A % F 988 8.4
5L (@b @LFE;@
W
'ilOH PXVt EEW VSOQ QD QiVOHGXMtFt SRGPtQND
CBBAF 5; R 4w 85

T %,
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74 THVW YENRQX S L URJWipHQt

Tentotestt MLA"KMMDNRX GREX GRNiIAHGRORY DR DPMAPKX Yi\W
proudy ][D YHOPL Qt]NZCG R YWHNEX O R ioM&ty FKODGtFtn&A RPR H
SRADGRYDQRSE f\Bdd BADIR2ABKodin3R GRNRQpPHQt FKOD]HQt DN
se DNXPXOIWRUFKODIGFH DRPROQH VHWWDEIWRWDFtP SUR)
aal Vrr#podobu 10sekund Po celou dobuP HQVH ]JD]QDPHQIiYi VYRU
QDS Wt QD DNXPXOiWRUX

3R XNRQ Hofpt 10 skund Y\EtM HWQH DNXPXOiIWRU QH
10sekundRGSRPLQBRWUDP X MH \EYMHQtP D N XproXidemV R U X
r&® ,,L tvr . ProudP XVt EEW E KHRGYW\ERMHD NWRWDRI/WBRWOQ't
Grav'. 3 L XNRQpPHQt \WoKaswwux QDSVWE QD DNXBXOiWRUX

SNXPXOIWRU E\ P O EEW VFKRE®QE IGREIVMW SR RXRGE
90 sekund
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8.8&E/(%$.$/E 6. 35E&(

% D N D OS UD/isftidduieWHV W R Y iQt JANXERIW Q RAHIVIIHRHAF Qt NDSDF
RCdle (YURSVNpPQ@RRI®PRY PO iDARXPRFt WRKRWIRRRE QHRQX tV H
Y&EVOHGN\ SRGODHERWRBMGHFH\NR XV Y\EUDQpPKR RORY Qpl

Pro WXWRESOIFFMEUIQ RORY Qé DNXPX&iIMRHIQR &L VQ&arPp N
QDS WtP 9 ND$RFLD WRWD prMdreivi 2d& sfadena 680. Aento
RORYDREPXOIWRU SRXA&tYi DXWRPRELO ]OBPN\R/ DR KR |
motoruak QD SiMHHOHNWURQLNDQE RO MWNRRX OiMWRWUREHQé
SRPRENONgie Ca/Ca WDNAH PX QHYDGNGODRXKIRERERE MH
GORXKRGREEé YE]NXP YEKRGQEé

9éINXRGOH QRUP\ MH pDVRWG\YMID BSIR®Yi  HEPQER NDAC
RORY Qé DNEGREOMWWUGR VWDYX SOQpKR QDELWt 7DN
RK iW QHER RFKODGLW QKkiySdRid NG R XD\W B X3 WDiBSE®HRQV X
S HGHYAatP |DEéYi WHVWRYIiQtP RyO$HY QIR iDXHKO XKKDRW
SURXGX S L QD E t WHQUUDIIRSKBAditd @ teplota.

'ilOH VHPXOXMH WUDQVSRUW Y\EUDQ®RRWRGORM MK
aFKODGQ Matk®RySSiR8BBe®BYWD GR /LE\H NGH P$&RX Q
Da £ D GUXKi FHVWD MH GR FHHGE B WNEBHQ FDXMH R $ARXNQ D
PtOQXVRYp WHSQGROWE. D\WR Q@BASOiQRYBuQon ditilswat\ VvV H
vODERUDWRUQtFK SRREQBRIGK RMRY Q& bmbBXPXOiW
RFKOD]RYiQ RWHSPRRYGCBYDRMX WHURYHGRXcVH WHVY
SURXGS$

ProYE]NXRDWHPO YHEQ RV RMBOIDGR RORY QHdOsBNXPXOi'
v WpWR SUIiBIUYRMOGH tREisPotODEU D QPR Qp KR D#OXP X OiWF
WHSOHMAatKR D FKODGQ MatKR SURVW HGt
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9.=.28a.<1%$ 2/29 1e0 $.808/E7258/(
1250<y61(1

=NRX&N\ MVRX SURYIiG Q\ QD R® R REE BhSEHBOL0 i W R U X
kapacitou g4Lyv S VWDUWRYDF{fL SA/RRGMIPHQRYLWE&P QDS

Lst . 7\WR ]NROUASNURWYG Q\ Yé&UREFXSPU RWVWHWW D XYpVW
AWtWHWWKRY DRKEP X OiWRUX

1D EORNRYRPMWF KQi [TRUTDSRMHQt RORY ©pKR CHXP X O
MHGQRWOLY&FK WHVWS$ 9aHFK Q\tWIEN O NB/MNU &\ KE 6D
Z WHS ORWa&ZEK&oELXGHDINEPL SURXG\ =D t]HDQUXNMXRXWR UXF
D NRPXQLMMMWLEXBMpQs SRHPSWDIPH P

T

Akumulator VRLA
Ca=74 Ah

lec = 680 A

2EUIJ8N%ORNRYpPVFIQEPERGOH QRUP\
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NaGDO&tP RN REXKUD]HQR ODER NIWAR P QEGRDPRRYKBRW
VFKpRBUIJ20N

2EUI26NDERUDWRUQt SUDFRYLaW SUR JNRX&N\ QD R

Na SUDFRELRMRY Qé DNXPXOiWRU XPtVW Qét QD SF
Y\WWRNRQDS "RY&FK VYRUHN S MSRXMY& NH [GL R/MLR O
=GURM GRNMHW L Y\EtMHW DN X RX00 WQRRDIW B B B URRSP
QD DNXPXOiWRWRP X@GNRWS R (G0 EBBIR¥PRFt PXOWLIXQNp
S HStQDpMENWEBmBNO3UR VQtPiQt WHSORW\ QD DNXPXO
WHS @RWQR 37 pje Wribélnlz SODWLQRYp RGSRURYp YUVW)
NHUDPLFNpP MXEV/RWQW KL G O Pouithil K® RWWQQ RRQDN X P X O i \
SRPRAEFt SiVANEUiPHN
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2EUIJMNSPtVWIQSORWQtKR pRGRYD @FP DXPXOiWR U X
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91 1IDEtMHQt DNXPXOiWRUX

3 HG ]DKiMHQtP WHVWRYiQt PXVtMEEéW LR NSGESATIQ\RRU G F
7.3.1. Ze vzorce Y\SRptWiPH Y\EtMMHWH B R'XELMH GDQé DNX
20 hodin

%4 YV
L—L— L uy# 10.1
%4 tr " tr uy

'iOH Y\SRptWiPHSGABHGOREMNXPXOIWRU QDEtMHFt SUR X

| “AhclAW®s4 L WRUY L s zav 10.2

IDEtMHFtP SURXG®HRQDEtMt DN XP Xbodihddho8etyG R E X
VYRUNRYDPE&RW2 VD QiVOHGQD®EMHHFt SURXGDEPM@XMH
DNXPXGeEWwES L GRVIKQXWt VYRUNRYPIS® RO RNROt
QDEtMHQt RORY QpKR DNXRPOQNRUKGEWOIBtF LIPRNIX C
QD SpMud ateplotuS L QDEtMHQt RPXRYWIRIK»}RHD N X
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Grafl: 3USE K QD®lusMteplotyv 1iYLVORVW L QIIE NGt RORY QpK
DNXPXOiWRUX
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9.2 Test kontroly kapacity i

3 L WRPWR WHVWX VH R OfRovide€Nes DLNUGP X ® WAHRIE WAHE tXVGHLOA R
NRQVWDQWQtP QD N® PEHtQIRINOLE WD X R % Q iRNMRLY XQ BIA R Et K D
SRNOHVOR VYRUNRYp QDS WVQLDRBWRPWEMWUXHOID QL
hodnoty pDVX QDS Wt SURXGX D NDSDFLW\

Pro test kontroly kapacig na grafu] Qi ] RUQé ~E\WHN NDSDFLW\ QD
RORY DNRPXOCAWR UXY\EtMHQt NRQVWDQWQtP SURXGHP
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Graf2s OE\WHN N SDNFRQNYWDQWQtP YNE{IMHOR P VLU ROGPD V

'DORBt HQi KRGI®WWMUMH VYRUNRYp QDS WS LQRONVIRMK P X (
WHVtWatPE RN X G VYRURPRYP NXFPX WMW R daxha@rids RANS/HYV Q H
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Graf3: 3SRNOHV VYRUNRYpKR QDISYWY QBRVIMWNX® X CpiDWRHJ
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JakovS HGFKRJe@®DIYOD P HQD WHSORWIIE B Y H) P E tNDIDQ
WHSORWDMHQDP HQEéFKMWRIGQRIWVWLO &HVWISBORWD S
SRX]H R D DMBXPXOiIWRU GR SRKXENRPPYUR]PH]t
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93 7THVW Y&NBRDMWSpHOQt

3 H®piIWRKHPD]HQt DNXPXOIWRY &/ I D NXPXCRWRU P XVt
podlekapitdy 7.3.1.9é VOH ®@WMEIMHQt MMRXEVMRGPpDWNXPXOiWRL
kapitoly 9.1.

Po QDEVYMWtDNXP XOiW RFK O'EDRIEFP@&déESR chladil na teplotu
+18 f &o dobu 24 hodinPo WpWR VGEHRRORY Q& DNXPXB®ODRALFY\Wi
komoryaS LS®RBMIOGRGOH VFKpPDWX JQi]RBYaRIXRYQIp REUI
akXPXOiIWRUX VH JP LO& NG RUHRWR YL:8aWNRRWp VH
na] GURML QDVWDYLO NarechaWHt BN RPOGOIWRU QDVWDYHQ
Y\EtMHW SRk@G& B3R XY ONQW RN®ORBAOR VYRUNRYp QDS Wt
DNXP X O W RzZ&M .

3R XNR@HYH QHFKDO RORY Qé DNXPXOiIWRU RG
10sekunda SRWp VH ]DpDO D NooEIXrorid\RR L t\rE pdiddiwy, Q H a
QDS Wt QD VYRUNIFK DN XPPoOpoN RARLQ XIWH\KOR QD/HMNMXQC
1D JUDIX QtaH MH ]Qi]RIDQX Q pIRMNRXHE REXSSWLt YAEtMHQt ¢

11

10

U V]

0 50 100 150 200
t[s]

Graf5: 3BRNOHV QDS Wt QD ROBY Qp BroailR2X00A W R U X
V]iYLVORVWL QD pDVH
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3 Y\EtMHQt SURXG@BP DNXEXO i WepIotXSIR PIRE@ DATLGR O D
7HSORWD VH SRK\EXMH S L Y\BUWRVORRGWHBDEEWRD EAQ
SODVWRYpPDERFXNOKMR UXY QIMXPXOiWRUX NGH E\ WH:
UR]GtOQi
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Graf6;: 7HSORWD S L Y\E D/NXPIXROW K UXp B R R X GHER VWL YQ D
bDVH
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94 THVW Y\EYWRINDEP SURXGHP S L Qt]Np WH:

20RY Qé DNXPQOFWRipi@dn7.3.1 SOQ @ BSHRWQEPHFKIPH

RGSRpLGEREW SRKRGLQ 1iVOHGRtWRt BKAE B KEOHFWRRPRU\
VH QHFKi JPUD]LW QD SRA&D @&REQBERWEEPFRRWXRORY |
DNXPXOIWRUL@RVIRQH FR RKRODGQiFKRYRPRVH Y\WiKQH
aS LSRMtVERGRDD REUWKANNKXPXOIWRU P O MPHQRYLWRX K
S L Y\W DFKO@k@jtdryt 12,667 V.3RWp VH |DpQH DNpsudemi WRU Y\
r& ®pa tvr# po dobu 30ekund NG\ VH |D]QDPHQODISYW,RUNRYDp
6YRUNRY p7,Q.MFH WRt EEW PHQaUD@PHMH Qi QHMPHQA&t KRGQ
olov QpP DNXPXOiIWRUX BN@RAMSOQLO WHWNYVRNEARHOQt
SURXGHP S L QtitINpSWRIWORW\OD P HQD QD SRYULl

DNXPXOQutdHMRG QRWD WHSORW)\ [|Dp+Qi fRG f& D QH
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Graf7: OE\WHN QDS Wt S L Y\EtMMH@tHB\VRW OPSL 1B NRMBNX Y
QD pDVH
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95 7THVW QDEtMHQt

20RY REPXOIWRU E\GNRDOMEOMRMQ SR G RpBXdemKRGLQ
tiovgxl xu# 1D DNXPXOIWRUX NOHVORR QDKRGI QIB KV QR
7L ss&Zs8
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Grafg&: OE\WHN QDS Wt S L Y\EtMHQt DNXPX®LW®& B X V8L LQODR
bDVH
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Olov Qé DNXPXOiIWRU VH SHEKOEGWit WRPFHUBRNGH V
ochlazovat na teplotd f& “ €. AkumuliWRU RFK@DJH/QHE Gpo@
VW HGQtFKOpO i@bbse MoMiKQH WpWR WORBERWR SNXPXOiW
VFKODGtFt NIRPIRPHDQ KRGLQ

Jakmile RORY Qé DNXPXOiWRU Pi WHROEWKHWfKER @Q\DWDY
QDS wW=P 9 “ VD PD[LPIOQt SURXWHEQWR (DHNRXBPXOIW I
S HViK@&KRXWr# cod E\OR GRIDEANSRINRQVWD QWIQtP QDS
3 hodiny a 30 minut.
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Graf9: 1DEtMHQt DNXRXNORW RWP @ WaDdPWHIBSD RGVIREK M HLO t
v]iYLVORMWH QD
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9.6 7THVW X ®UDEH Qut

3L WRPWR WHVWX VH RO®tEDE DOIQ PR i @REDWS G L N H
XOBBY XFKp DWPRVIpUES NGWMHSORNIOBUPA KW P | G t

D PD[LP20@Qt3 L WpWR WHSORRNOWN MMRXPNRYpKR QI
D N X P X OkidtRstjexikonce,ato S L SRNOH VAXLABHS Wt SR
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Grafl10 6DPRYROQp Y\EtMHQt RORY QpKR DB NiXRXORWRNLX ¢
QD pDVH

20RY Qé DNRYPXMDORWRWH S L SUSP UDmo WobhiS OpW
dne, QHMOHVOR WOYDORBUWR QD 9

SR Y\WRORPtQpKR DNNXRRRUW R HXPER tVBVDE XV SOQpKR C
proudemw®g, L szavt SNXPXOIWRU E\O QDELW mR3VIMIDY X SOC
a25minut.
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10. 7(3(/1e 1$0E+E1E

VWpWR pRQORY \D DNXPXOiIWRU |[NRX&t QD WHSHOQR;
aQt]NEeFK WHSKH® WDKKW H B HP Q p K Re @@wRiliiaQR O RpYP Q
DNXPXO]JWRXEAND Y&NRQX B8leLLOB)RAMY ipeHAdtila kondice

oloY QpKR DNXPXOiWRUX

10.17HVW YENRQX ]D Qt]JNp WHSORW\

1D RORY QpP DNXPXOiWRUX VH ]P LOR VYRUNRYp C
«L sust .ASRWp VH QD JGURML QBMYWHDrY a2 O NX B X\OHWR U
se QHFKDO QDVWDYHQé&P SURXGeKRd Y BRt MX-5VRIE§R WG R E X
VYRUNRYp QDS Wt QD RORLYy@pP DNXPXOiWRUX
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Po VHNXQ&RGYPPPLQANX RORY QpKRY\ENMR® O BVURXXG H
r& ®gal tvr#podobut =30 €kund NG\ VYRUNIKelpn®D & Wt

t[s]

Grafl3 3RNOHV JQDLSYWRWWL QD pDVH S L Y\EtMHQt DNXP?>

3R XNRQpPHQt WHVWX YENRQX S L URJWipHQt VH RORY
SOQpPKR QDELWt QvB{MHszaR: SDROMIHPt MH JQQIBRMQ QR
XYHGHQpPP JUDIX
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DNXPXOiWRUX
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10.2 7THVW YENRQX |]D Y\ VRNp WHSORW\

3 HG |IDKIiMHQtP WHVWX VH RCORYWE YDXNI® RPIRRQUDEDW
30Q QDELWt DNXPX®HWRUNGHWAR D KBRYYyr@a p¢/ HSORW
GRVIKQXWt GDQp WHSORW\ VH BBRM D § MINXP 50 RERKDY
Y\WVRNp WHSORW

7HVW SUREtKi SRGREQ M D N RplityVkél VDX Y % 8 RIDXU] B XQ
EEW VFERGQED W & WREG L Q L Pp@d@bul0 sekund3RWp VH QHFKi
RORY Qé DNXKi@eREpWRUHXLPXOSYR NGREX D QiVOHGQ SURE:!
proudu r&® s tvr# 7HQWR SURXG PXVt K&SQEBNERGOYWW
PLQLPIOQYHNXQG D VY RddNebY3D BKDEI QHV Pt NOHVQRXW
7i L x8

3 L GRGIYDQpPpBYSWRXIBEXO RORY Qé PN 2PN XMRAI F K
VYRUNRYp/iQR& t1iVOHGQ VH RORY Qé DNXPXOiIWRU
r& ®y tvr# po dobu 330 sekundNG\ MHKR VYRUNRYp QDS Wt
7i L x8
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10.21 . RQWUROD NDSDFLW\ S L Y\/VRNp WHSORW

7HSORWD QD RORWRPR SO XNMMHHUpP VH GRViIKOR SRF
(viz. Graf 15).$ N XP X O BB GRNRQPHQt S H GHHER tK\RV VKIOV IV RVY
WHVWRYiQRNURENN SR 9YEWNDK A G8mdkr@ol kapacity
QDVWDY,ML uy# D S L Y\EtMHQt DNXPXOiWRe Xedue Y\VRN|
VYRUNRYp QDS Wt KDOBDRMWD D KWRKESXRRW BYaiuRod [D]QDP |
textem.
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10.3 7THVWRYiQt RORY QpKRSRONGORYXKRBR E
SRE\WXOE L

20RY Qé DNXMORNPUGHRHISIHFIL NGH E\O YH ¥paLWpP V'
doku 70 hodin. 3R KRGLQIFK VH WHFIXB®R VNEFMRPDPREX WHSOR\
DNXPXOPKRO QBEtW GR VW OIXOBBKRRYBEHWHVW Y\
proudem.
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Potestechsy \WVRNEéEPL SURXG\ VH Ri@Bj¥ GRE VDMXPX GiOWRIK R
QDEUWEtRERY QpKR DNXPXOiIWRUNGSURAWKI S L SURXG
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11. 6,08/$&( 2/29 1e+2 $.808/E7258

VWpWR piVWH YFHORENHRXOQtFK WHSORW QD WHVWRYDQE
Kdy SRW HESMHIBHR ORA DINXPXQiWRUNp UHSXEWGKpPN\ GR
federace NGH P $aHAQRDSKI DANG buddrFA £ 'UXKEé S HVXQ RORY (
DNXPXQ@ix\WRIWX p UHSXE Qkdé P KE&RH/ QD AWD]\B XWFK X OFRHWW\DW t Q
+55 & 3URWRAH RORY Q& DNXPXOWDRU NEW B HeXQMHY YHAGé&
YH VWt@td siiiulaci byla zvolenateplo®@ NROt YH YDElyQX

20RY Qé D Nbymdraod B R Y prQgéamu SolidworksTento modeke
IMHGQRGEOL QiURPpQp VLP X@ddd 7.B.=NMH GCRBBXANQEé PR
RORY QpKR DNXPXORAMROXGR VLPXODpQMKRNWHRPEPDY K
QDVWHRIDXYXMRHWU\ SUR WE2BRWKW. DESRWIH W

VVLPXODpPpQtP SURJYDIRIR Y HsvaBMeEaAtproGY UR]JGtOQp
teploty+70 £ a-40 £2 1DV WibhYldt€EMH SURHRFORW\N VWHMQp
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11.11DVWDYHQt VLPXODFH

11.1.1 7YRUED VtW
20RY Qé DNXPXOiIWRU MRFPRRAWVOKER pDWYHRIFBVWNWHUpP Q

vyhodnotit SR&ADGRYDQRX VLPXODFL =PIV tCRQ R BRG HO KX pd]
KUXEp pPWYHUFH QHER -3SIO@ YWRME QYHp WX\HUPHROLW \
JDVt"RYiQtH SNBWRYH SRXA&lpMpWHHOWPAHK WXCEN VLPXODF
rychle, ale SQHS HVQEPL YnaapakH SRN XE iéH ISERKE MHP QDN
VLPXODFH EXGH WUYDWOHBMND EFX GRE RKKGRID XHEMEY 7
NRPSURPLV DE\y¥& QH 6 S \éifw@cenétrvala dlouho.

"tN\ JMHGQRGX3HQt REDOX RORY QpKR 40R2088X OiWR U
EXQ N WWRUPRORY QpKR DNXPXDREPOXQHGMHGQRG X4l

Vi" P 3 BWOO0 EXQ N
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2EUI]22N=DVt"RYiQt RORY QpKR DNXPXOiWRUX

11.1.2 General
VRREHF@QDPYWDYHQt Wp Q@aVARERIMHNWIBURKRDIPXGRpPptWD

vivy QD GDQé WREWRHAWW S tSDG PressOrebdddt (5eQregated)
HALMMIQDE]INODG WODNX D WHSORWRXBAWROKY QD H:
'iOH VRIEMFQpP QDVWDDBD\Qt QNPGAWND N XMDEI M ENEBIH Q é

objekt vPDVH QHP Qt avidhoseWIDELIORtP$AH REMHNW P QLW
~ORKI tSDG RORY QpKR DNXPXOiWRUX XGidddgl pDVRY

zvolen Time *Transient
$ MDNR SRVOMGEBWORHAH QD DNXPXOiWRU S$VREt JUD

64



11.1.3 3SRXAPWWHULIO

V WDEXOFH QtaH MH VRS 8 [L GYRMBHUG QRS LW BB piV
PRGHOX R @R RWERVR U X

Tabulkal: 6RXSLVND SRXALBYPR R/ PRXNOHUFLLI N XPXOiWRU

sownd TP Hustota | 0 UQi WHSHO| 7HSHOQi VY
PDWH [kg/md] >- NJ.@ > P.@
vzduch | SURXd 1,225 1006,43 0,0242
plastABS | SHYQ 1070 1200 017
P(;:’SQ nad | spvol o3 981 0,04678
eskami
PbQy SHYQ 9873 270 28
PbSQ
OpEL) SHYQ 1150 3169 562
Pbdeska | SHYQ 11340 129 353
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11.1.4 2NUD VBRRYPP t Q N\
=GH VH Q DWHEIYIWYW QRVMWRNY BURWDdRIN ROGBEIDH KR
PDWHWLSOSDG RORY QpKR DNXPXOIRMRIWDH UM EBEiIi GRYRW
simuluieme]P QR NRtépety na SOQ QDELWEé 'DINK FROWMRQ@DVWDY
VONUDMRYéFK SRGPRAMHAKPYDO MH WORX&"NRIeGDQpKR
QDVWDYtPH WORXAa"NX G DA DPpW HYWRAX DA ERRK O
VSRpPMDINWEXGH WHSOR DNXPXOIWRUHP SURVWXSRYDW
-DNR SUYQt VH QDV,WdeskyRIO MO R K E'RN D N\NXW 860 i W R U X
nastavila nal milimetrr 'DO&RGPtQND SUR WORX&a"NX E\OD S
hmotg NWHUiI Pi WORXa"NXM D NPR GIRAVHOMIGERE\DHD QRED\VRW DQ’ (RKY1
DNXPXOiWRUX NWRUENV KA HMED@RG X,BNLWM\WiHRD L\Q O Rxt &'R
PLOLPHWU\ MBRXREQIQMHO Sro QIR\EX;, WRS RIGSRYtGI
SRNRMRYpPX SURKKSQRW G BSRAKRQtPME Y SDG QEVWDYHQ
avGUXKpP S t806. QD

11.156LPXODpQt PHWRGD

Zde VWRPWR QDV\EDYiH|3$ VRE DN RpVEBXVRIJUDP SRptWDW
Y\EUIQRDEtGFH *HQHUD/QE UNDGH. MIVPLEdeDOV BUHE\D\GX U H
RORY @INORP XOiWRRIXRMHHSORYiQt SRPRFt LQWHUSROD
JODPHQH SURYHIPH SUYQt D WWWKN\WWUYHMHFYMAWYR HQEL
FHOPKR DNXPXOiVRRWHS OH®R SR tGW XKpP pWYHUFL GtN!
U\FKOHMA&t

6LPXODpPpQt SURJUDPP]QIPIBIRHQIRORY QpP DNXPXOiW
1VHNXQG
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1116 6RX PEGWQ\VWpP

2EUiIJ233NH] VLPXORYDQpKR RORBRAAR B R XPX®QWRK RV

Prostup tepla simuloR QéP PRGHOHP RORY QpKWRR BRIiX P M OWVHRRKX

VRX DGQEéFK URrdvinQu ek Y 3QNUXHysena R O RPN X P XWOiWR U

MELL\EWWLLO D NDXUPOXI @0 U X
SUR |RESDWWXSX WHSOD GR(LDKINSPRAD]INRRAUPY PMHH] P Q X

teplot v H]XYH V WDHNGOR X O i V8 R U RAKdEBIQnou

provHGH GIR] VW HG X PEplotyht W}

rovinou je X

H] GR VW HGX DNXPXOiWRUX

S$GRKilyje RSSWRYHGHQ#é
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1123 HQRV WHSOD RORY Q&P DNXPXOiIWRUF

NaPRGHOX RORY QpKRrdvedIX BXO iWLFPSUORMAMX S X Qt]Np D Y\
teploty. SBURVW XS XWRHOMWHBARPXOiIiWR W py HV|IIDNGRBHQiY
dobu 7 hodin. Kdy se vybray hodnoty WHSORW QD RORY QpP DNXF
1hodin,3KRGLQAIRKR®LQIiFK

'iOH SRVIKORWIGRYDQEFHK RS RWP DWHE PI®@ DR U X
simulovat]S WQp RFKOD]RYiQt RWH SO RYGQ tDQ X PXID$S\W R WX W
10 hodin QH& VH WHSORWD YL.iWLOD ]JSiWN\ QD

SUR MHGRRRMMHSORW\ VH YSWBE K@SYWDN M aWL
DNXPXQikdRWH |J]D]QDPHQIiYDOD WHSORWD NDAaGRX
2FKOD]RY QRCRRYHR DNXPXOIWRUX QD SR&DGIMYDQRX !
al]S WQp RFKOD]JRYiQt RW HES®d#bQ0 dnN.WHSORW X
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1121 3 LMDWR W RERR QpP D NXP X\CHW R £RNIRROG L Q

20RY Q& DNXPURKWRHWHEHLY RG KR U @ HK R DR K &SIDLG H
N\WVHOLQ\ DBRWIQi N\VH GIHGBGH R WARLYY fOR G P® 'S YIRIKS R
QD SR&DGRY DRONRKOWEH S O R W X

2 EUi]2:Wohledna HRORKBN X P Xu@ i WRGQEFK RYiFX L=
RK tYRQR@IRRGLQ
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'DO&t SRKOHG QD R OjR X-YQBokDrisX iy ®IiMV Rl GMAP i Q t
teploty Y HPNXP X CzibRWXWRPWR H$R VE Gt DNXPXOiWRU
3pOiQN& ONIE YLGVW HEH DNXP R®iWR SR WH @ioubold WU Y i
dobu, QH& VH DNXP XODW RMREBERK HMH

2EUI33NBRKOHG QD H] RORY QHROR IDANQXPR® RFREKK ;Y
RK tYiQt RBONKRROGPQ
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SRVOHGWQIPX¥XQRYDQEP RORY Q&P VIRKX B % Qi&/KRZURNPI IVKH
S$GRU\WOJHNGHHG W MDN SURVWXSXMH GHVFHNR KBERH MW
aS HB8ka

2EUI[#NBRKOHG QD H] RORY QHPROR IDANQX®PRHD RE/RFKK ;Y
RK tYiQt RNKRRGPQSR
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Zdatv pD VYhbdinaVH Y\W Y RrosQuWBSOD QDS tp FHO&P DNXF
VZ-RYp BMMIMHSORW70ENRDUOUDIX QtaH MH YLG W &H S L
DNXPXOIWRRX¥MH UR]GtO WHSOWR WWHHPY pN BBWNAFDPODW R U X
o iL u(.
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Graf24: Prostup tepla RNBIOORORY QNKR X O 0deRUKDWH &KRGLQ

72



1122 3 LMDWR WROE®RR QpP D NXP X\oH WRRW £ERN R O t
3KRGLQIiFK

Po 3 KRGLQIFK S L WHSOMWGRWRQRUQt piVW RORY Q
DNXPXONGRIUXH Y\VN\W My He@otiH ¥ QitQtFt VHEN H]
elektrolytem adeskamiR ORY Q p KR D doXahdepdilR BAXLE.
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2EUIJAN3RKOHG QD H] RORY YBRKRDGNXFXORWWIEWX=Y
RK tYiQt RNROtP SR GRE KRGLQ
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Na REUIJNXMOItBEHRKOHG QD RK tYDKRGRLIXPHIENMVRU SR
osy (bokorysu) .G\ MH ,Ydl WORFKD XSURVW HG DNXPXOiWw
UR Y QUR@tefiota se pohybuje okolo 45€.

2EUI2NBRKOHG QD H] RORMVQPROR DANXPHO RERE K ;
RK tYiQt RNRCBIBR GRE
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SRVOHGQje GIRKXIHSSGRU\WMOIJHNG@HG W SUROOuUQt WHSC
DNXPXOiWRaTFeMy MVRX SR FHOpP DNXPXOiIWRUX VURYC(
kolem teploty + f &

Teplota
l 70
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m 34
l 30

2EUI2¥NSRKOHG QD H] RORY QWROR IDAIQXPR® REREIKK ;Y
RK tYiQt RNROBIRIBR GRE
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ZdatvpDYHKHRGLQ VH Y\WWRXISX WHWICEUJRWS tp FHOéP D
VZ-RYp RVH S L WHSRRWD BNBD& QtdaH MH YLG W aH S L
DNXPXOiIWRUX PP MH UR]GtO WHSOWMWRF H]D NNUDXMOH W
o iL sa(.

57,2

57
56,8
56,6

56,4

e[ £]

56,2

56

55,8

55,6
0 50 100 150 200 250

Z [mm]

Graf25: Prostuptepla R NR Ot GR D N s XvOn /&Ribidi Y
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11233 LMDWp WHSOR QD RORY QpP DNXPE@IWRUX S L WH
KRGLQIiFK

Po7 KRGLQIiFK S L WHS CRWIKERRYWEREPXOIWRU SRADGR®

teplotu 7HSORW\ PH]L SRYUFKHP D W 4LAW P MVRX PLQLP

2EUiIJ3N3RKOHG QD H] RORY ®RKRDDGX FIORWIE W X=Y
RK tYiQt RNROXH®IBR GRE
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Z pohleduX-Y (bokorys) po7 KRGLQiFK VH RORY Q& DNXPXOiWRU
WHSORWX RNRO't

2EUIlAN3RKOHG QD H] RORY YPRKRDGXFXCORWIEYWX; Y
RK tYiQt RNROthdBR GRE
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ZpohleduXZ(S$GRWBR KRGLQIFK VH RRAR S UJEK IDENKEPHQO | W
QD WHSORWX RNROt

2EUi[3N8RKOHG QD H] RORY QHROR IDANXPRKD RA/RFKK ;Y
RK tYiQt RNROtP SR GRE KRGLQ
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ZdatvpDYKRGLQ VH Y\WYR LO JUDI SURVWXSHK WHSOD
VZ-RYp RVH S L WHIORM\ RIOROt Q& B NoXUFRKR WRRIPMU Q
QD WHSORWX+BOgathx YWHMDNK QtdaH MH YLG W &H S L
DNXPXOiIWRUX PP MH UR]GtO W HSOMWR RN PLXUW RIWBP
o i L rdt (,tXGtealoty se vyrovnaly.
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Graf26: Prostuptepla R NR Ot GR D N s XvOn /YRHd Y
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11.240cKOD]RRKQIWRIORY QpKR D NzXeplst@+ WORELNX teplotu
+20 £po KRGLQ

Po RKiti RORY QpKR DNXPXO RWRO®E @&D VW HERERIX Q é
DNXPXOIWRU RFKOD]JRYDW. 8 KNRFGS@R WX KRN @By iQt VH
YtNX GRVWIiY i 30NRalieRlofa &@iektrolytua S HY Q édkke G dlem

+ 52 £. Tyto hodnoW\ QD RORY QpP D NXRPRUIQ R XQ B VREUi]N X
VLPXODFH vis&&EYMB iUV

2EUI][33N3RKOHG QD H] RORY ®RKRDGDX®FKORWIEWX=Y
1S W QFFO DnpHeDIbtuR NR 2Dt SR KRGLQ
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Z pohledu XY (bokorys) v H]XO]H YRGKOD]R Y QGtLR@WRY QpKR
DNXPXOIWMRGX @R

2EUiIJNBRKOHG QD H] RORY QHR IDANXPR® REREKK ;Y
]S WQpP FKOD]HQt QD & ISBROKRBGL ®NR Ot
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Zpohledu XZ S$GRW\M]XO]H YLG W RRIGOBRYWBKX N W &
RORY QpKR DN XP X Okdy seliellofi® RKR B X 1@ kolahii X35 B.

2EUI3N3RKOHG QD H] RORY ®RKRDGNXFRORWIEWX; Y
]S WQpP FKOD]HQt QD & ISBOKRGL RNR Ot
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ZdatvpDVhodinD FKOD|RWHSBHQYPIYRHLO JUDI SURVWXSX
FHOéP DNXPXORWRBENE WHSORWERNRBDRORY Qé DNXP X
MH SERRYWRP UQ QD WHS5 EWDO BIQURIEXtQLtBEHNMH YLG V
GpOFH RORY QpKR DNXPXOiIWWUPH]L NBDWHEBRNW WGE IS
RVH DNXPXOLWAUX R
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Graf27: Poklesteploty naRORY QpKR D atepliy ® YERWE teplotu
+20 £ SR KRGLQ FKOD]JHQt
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1125 2FKOD]JRYiQt RK iWpKR ROR YteQlptiK R7OBInaregIGiW R U X |
+30 £pol0 KRGLQIFK
20RY Q& DNXPXOiWRU FBRK O D JHRRIGQD (i R i EdyX Rdlem

+22 £,kdy WHSORWD Sj0bQ & YL ¥EKNXMDN QtBk haS H N V&R0 \ W )
GHVNiFK

2EUiIJ3N8RKOHG QD H] RORY QHROR DAY PRI RE/REKK =Y
]S WQpP FKOD]HQt QD 1380 R WR GRL\)RPK
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Z pohledu XY (bokorys) v H]X O]H YLG W RFKOD]RYiQt YH V\
akXPXOiWRUX SR KRGLQIiFK

2EUI]J3IN3RKOHG QD H] RORY WRKRDGXFXORBIEWX; Y
]S WQpP FKOD]HQt @D & 1380 R WK GRLNQR PK
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Zpohledu %= S$GRU\N]X YO]H YLG W RHAKODJRYQDPL
aelektrolytemRORY QpKR DNXPXOiWRUX SR KRGLQIFK

2EUIJ3NBRKOHG QD H] RORY QHROR IDANXPHE REREKK ;Y
]S WQpP FKOD]HQt @D 1380 R WX GRMRPK
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ZdatvpDVH KRGLQ FKOD]JHQt SR RWHSOHQt VH Y\WY
FHOEéEP DNXPXORWRBRNPM B + WBEISMR RWG\RRABRY Q& DNXP X(
MH SEBRRYWRP UQ QD WHSREWDDO BIOUtBEtEtQMBEHNMH YLG V
GpOFH RORY QpKR DNXPXOiWRUX PP MH BFRNMNGtO WHS
RVH DNXPXOLWRW(XtR Gtealoty se vyrovnaly
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1126 3 LMDWp WHSOR QD RORY QpP DNXPXRIWRGXQS L WH
20RY Qé DNXPXQHWMRUtY ]Dp Q@M HRW KD MRNKR WiQta ¥V H
QHMG tY®t REKRDDNXPXOIWRUX NWHUp REWBKXQWHWW O RX
desky slektrolyem NWHURK tYDMt BARrenyXI$S Y WREBXGXX O i WR U X

2EUIJ3NBRKOHG QD H] RORY QpROR IDAXPHO RE/REKK =
FK O DRM@I®IPE po KRG LQ
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Z pohleduzboku XY MH YLG W poddR Git@dhiBzuje pomaleji, jako
WRPX EVOR L S L RK tYiQt

2EUIMON3RKOHG QD H] RORY YRKRDGIDXFXORWIEWX Y
FKOD]HQ tz4NRO KR G L Q
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3 L SRKZ@HSXGRIz\WG, }ak se rychekRFKOD]XMt ERN\ DNXPXO
aVWMHGXPXOIWRUX VH RFKOD]XMH SRPDOHML

2EUIMNSRKOHG QD H] RORY QHROR IDANQX PR RFREKK ;Y
FKOD]HQ tz4NRO KR G L Q
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ZdatvpDVH na&kMRGY\WYR LO JUDI SURVWXSX WHSOD QD
VZ-RYp RVH S L WHSORI JBENROQtaH MH YRORW @QPKR L
DNXPXOiIWRUX PP MH UR]GtO WHSOWMWRF H]D NNUDXMOH W
o iL ua(.
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Graf29: Prostuptepla R NR Ot GR DN&sEXOH DNRHU X KRGLQD
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11273 LMDWRQ W IRO®RRY QpP DNXP X O iRNRRUMR £Sph. WHSORW
3KRGLQIiFK
Po3 KRG L Q itEHota/MHW & IREORRLY QpKR DN XP X RIMARI2X £S R K\E X M
V SODVWRYpWHSISSERWB SRK\BXBHWMLAtNFRKOHG QD DNXF
po3 KRGLQIFK MHGRGERW\ VRX D

2EUIMAN3RKOHG QD H] RORY §BKRDGNXFXKORWIE W X=Y
FKOD]HQ t+NR G G Rddin
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'DO&t SRKOHG QD ROR3YK®& DX RANRYW(bBKAryS)Rde
se teplota pohybuje kolem20 £.

2EUIMZNBRKOHG QD H] RORY QPR IDAXPRE® RFREKK Y
FKOD]HQ t+/NR G FP G Radin
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ZSRVOHGQtKRZSRK®RIG\X L GOMHN VH WHSORWD SRK\EX
Da NH VW HGX RORY QpKR DNXPXOiWRUX

2EUIM4N3RKOHG QD H] RORY @RKRDGNXFXORWEKX: Y
FKOD]HQ t+ONR G G Rddin
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ZdatvpDYKRGLQ VH Y\WRNARWIXG X UMH SSAD QDS tp FHOEP
VZ-RYp RVH S L WHGBORW JRPROQtAH MH YLG W &H S L
DNXPXOiWRUX PP MH P&idBdr®a WHSLGRIMR YH JR V H
DNXPXOiWRUX(R
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Graf30: Prostuptepla R NR Ot GR DNsEXOHDN\RHU X KRGLQ
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11283 LMDWp WHSOR QD RORY QpPRDNRIREMIWRUX S L WH
7KRGLQIFK

Po7 KRGLQIFK S L W40SR ROR VIRNRRODQIX P X YIN\RRAR YaXGH

SRAaDGRt¥IARMEMNGH VH Y\VN\WXMt SHY QpjeReplgtaH UL i O\ [
-36 £ ana Y uNe teplota+40 £.

2EUIMSNBRKOHG QD H] RORY OQHWOR IMAXPHHO RA/REIKK =Y
FKOD]HQ t+ONS&R G P G Radin
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3 L SRKOHERNRU\V FOHKOGE®BWM\ XSURVW HG DNXPXO
SR KRGLQWHAKORID RGSRY#BEWHSORW RNROt

2EUIMN3RKOHG QD H] RORY YRKRDGIDXFKORBIEKX, Y
FKOD]HQt+®NMR SR GRE KRGLQ
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3 L SRKAHSBGRUWW VY LK XWFHO é D N X PXXHKD iBAOR BItSI W W U é
RN RADLE.

2EUIMIN3RKOHG QD H] RORY YRKRDGNDXFXORBIEKX Y
FKODJHQt+®NMR SR GRE KRGLQ
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ZdatvpDVH KRGLQ VH Y\WYR LO JUDI SURVWXSX WH:¢
vZ-RYp RVH S L WH&SOBW NBNROtRY Qé DNXPXOiIiWRU N
URYQRP UQ QD WHSIORWX EOtatFt VH N
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Graf31: Prostup tepla R NR OR GGRY Q NKR X O 0deRU XDY H KRGLQ
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1129 2WHSORFKIDD]HQpPKR RORY Q ppRiyDAXE Ha@eplotR U X ]
+208 SR KRGLQ

3R RFKOD]HQt RORY QpKR DNXPXO BV R/WBiX | QDD @ HRSICRRAW
DNXP X GepoRUQR WHSORWXRRIROKRGLQ RFKOD]RYiQt R
DNXPXOiWRUX VH WHSORWD QD £Y4 ke}ota Ravelgktiolyty N R U R
aSHYQEFK OiWNiFKI¥# GUWRNRROG®RW\ QD MVRX ]JQi]RUC
JH VLPXODFH oBe@M. MH HJ] Y

2EUIMBNSRKOHG QD H] RORY QHROR DAY PR RE/REKK =Y
]S WQpPHRGMH S/ SORWR BRRCORGLQ
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Z pohledu XY (bokorys) v H]X O]H WLHS O/R RVQELRWRY QpKR
DNXPXOiWRUX SR KRGLQ

2EUIMINSRKOHG QD H] RORY QHROR DAY PRI® RFREKK Y
]S WQpP RWHSORYiQt QR WR KRRBW® RNROt
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Zpohledu XZv H]X O]H teplo@nWYRI VW HGX RORY QpKR DNX
KRGLQ

2EUIBENSRKOHG QD H] RORY QHROR DAY PRI RFREKK ;Y
]S WQpP RWHSORYiQt QB R XKRFEW® RNROt
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ZdatvpDVH KRVWGHPOHKQ DYHQY\WYR LO JUDI SURVWXS:
FHOéEP DNXPXORWRWHEB ¥ WHS0OREW DRNROX QtaH MH YLG
S L GpOFH RORY QpKR DNXPXOiWRUX PP MH UR]Gt(
vZ- RYp RVH DN XPXOudMRtX)GtEhloty se vyrovnaly.
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11.2102WHSORYiQt RFKOD]JHQpKR R QdptyQpKEBn® NXPXOiWRU
teplotu + 20 £&& SR KRGLQIFK

Po10 hodiniFWWHSORDBDIQUHSORW X 8&aNRRORM DR XPXOiIWRUX
WHS ORW DY aha@dpioii + 22€ a teplota na elektrolytu 8 HY Q édkkaO i W

ERNX DNXPAOWWEROEVWBEOHNWURO\W D SHYQp OIWN\ YH V

PDMt WHS@ERWXWR KRGQRW\ QD RORY QpP DWNEAPXOIWR
REUIINX JH VLPXODBdEZYNGH MH H] Y

2EUIBENBRKOHG QD H] RORY QROR IDANQX PR RE/REIKK =
]S WQpP RWHSOHQt QE WHBW@IRWK RNROt
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Z pohledu XY (bokorys) v H]X O]JH YLG Wv WWAHEBORYiQpKR
DN XP X O iWRadiXi BR

2EUIB2NSRKOHG QD H] RORY QHROR DAY PR RFREKK ;Y
]S WQpP RWHSORYiQt QB WR S ORRXL R NRO t
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Zpohledu XZv H]X O]H YLG W \R Vi REYIRRYY QtKk R DNXPXOiWF
10 KRGLQIFK

2EUIBZNSRKOHG QD H] RORY QHROR DAY PRI RFREKK ;Y
]S WQpP RWHSORYiQt QB WR S ORRXL R NFRKO t
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ZdatvpDVWHKRGLQ RWHSOHQt SR FKOD]JHQt VH Y\WYR L
FHOéEP DNXPXORWRBNPA $ £+ WHSODRW JBNROQtaH MH YLG
S L GpOFH RORY QpKR DNXPXOiWRUX PP MH UR]Gt(
vZ- RYp RVH DN XPXOrid( RtX)GtEhloty se vyrovnaly.
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ZE9 5

+ODYQtP FtOHP WAOWWRGEX A R ERORQEFK DNXPRFBaWR GRENW
QHMYtFH SIRDOBWNRIPRIEELORYpP SU$SP\VOX 20RY Qp DNXPXO
VRXpPiGRWEREJDNPQtFK D NXPOSRIMNRUGIFK FHQWUHFK QHPR
]D t]HQNFXH E\ PREQRYEEBNMEWXREBEURABRINOLGVNEFK ALYRW!
datV WpBE\DRND O3 WiRp VHnEREADIFtPL RORY QéPL DNXPXOiIWRL
SRW HEQp NH VWDQYMERMHQ t PHRGAHRISHIIIR Q L N\ Y

B3UR YEINXF\EVW@UWRYDFt RORY Q& DsNVKPPEK@RW RW &) C
QDS WtPakapfcitou 74 Ah 3SRXaLWé HORRWBRRAOWYYQpR DNXPXC
GHVWLORYDQi YRGD NWHUi VH SR GREX X a6YWQ U QHRPHDWt
RORY Qé DNXPXRYWRU U WMNMDNVBWERUDWRUQtFKYIBRGPtQN
PRAaQp Y\INRROAEWUDOWR L MHPBRMXH Q GRU RYNpEdLIMdehF t P
400A, WDN&H Y\EtMHQtSRGAGHXBBRAYRQWt ODERUDWRUQtKR

1D Y\EURQ@®RPY QpP DN X priv@dimésty YodkeHhormyy 6 1 (1
503421 NG\ VH SURYHBODRPBRPRORNRQPX WHVW Y\EtMHFtFK
upraveny dePRaQRVWt ODERUDVGREY Q tKVRR MDUFR WH Erovl Ft SUR )
o vrr#adle normy seMH BW X 3860/% zjmenR Y LRV BKU R X G XrovhkoRa MH
r&®po tvr# 'DOBWURYIG Q& WHVW MH WROWYAQ ¥ RNXPK\W LW
QHFKi Y\EtW GR VWDYX KOXERNpKR Y\ELWt FR&a MH \
7i L sr&8 3R Y\ELWt VH RORY Qé DNXPXPOWRKR QROYYEL WD B
QDELWt RORY Q@muKsBprovedkiP WRiWW Y \EtM H fonfiik teStl BeXG$ 9
JNRXPi NRQGLFH RORY Q pXKRNIDNHX/PYXORW R B XiplK&SaBD S Wt SF
jFUWRKRWR W\SX DNXPXJIRVRQD®P @8 & M Grisy W IDWESIQ RWOLY é |
pbOIiQW]Y EDUNWIHGD PDEHEK@EXSURYIG Qé WHVW QD GDQpP
DNXPXOiIWRUX E\O WHVW UN R Kd@QKapd@udD FG.D\R@ R'G \Q¢H
DNXPXO3WRWRPWR WHVWX VH RQ@RMe@€,D NEKRIHQaW RU Y\Et
KOXERNpKBRWEH®QtP WHVWHP x@®UIAEDRWVNPG \EXE WROGIRW Qé
DNXPXOiIWRU QDELO GR$VOWNU YK GQ@ QWH-RS R &ii(RdSsk
RK n® teplotu + 47€£ a S L WpWR WHSORW VW EKIWFIGIRO QDBPWR
7i L stk8 20RY QpPX DNXPXCGOWRNWAt WRPR H NOHVOR VYF
7; L stk8po8dnecha KRGLQIiFK

9éUREFH XGiYi YadHNIS@QWONGHFrRNV H BSRAaXPFfoto se
XG ODOpoteHhdWP\\  WHVWX UR]JWipHQt VWRHUWRNYDIFtP SUR
RORY Qé DNXPXOiWRJUW YA GR HBVRSERKKIMRS L. VWDUWRYDF
proudur& @ tvr#Pi RORY Qé DNXBM®I WKW R\BWsekusR G R E X
20RY Qé DNREXGRRREQN\ VSOQhproudD ¥\ & Ura#dddaBu L
15sekund aS L SURGE N tvr# Y\ G Umdiddu3 minut a 45 sekund/ testu
UHYHU]Qt WH S E & WK\M HY 8D BFHNYXIBIDYFLW X RORM@RMUKR DN
74AhavODERUDWRUQtP \WBDWXO EDFIDWQBIPS PR Y byl t€s8 WHV W
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XGUAHQt QDELWt NG\ RORY Q& DN X PR iWRW KGR QR QM
71 Lst" 8 SR GREX PLQLPIOQ GQt 7DNAaH WDWR SRGPtC
WHVWRYDQé RORY Qé& DWNHSFORONWRMRRBUAIE® GDQpKR QD
a 12 hodin. 7HVWR YOIRQéQR DNXPXONWRW\SWBIRMEHHWODp SRADGXMH
VFKRSQé pLQQRVWL GOH XYHGHQéFK SDUDPHWUS$
VWpWR EDNDOHVWNUIREULWHVIWRIAEHSHOQpP QDR pKIR t
RORY QpKR DNXPXWRERUXDQé RORY Qé DNXPXOiWRU VH
DXWRPRELOXDQ@GDPBRYHU NW& WPeWhrtozZBRWIHRPQ MatFK
SRGPtQRDMNKRAHWHEBHOQp QDPiKDNXPXRYWRNKR MDD
ILE\H NGH P$aH QDVWDW £NBSOGRXKI RNRWD E\OD Y\E
-HNDW ULQEXUJX NGH QDRSDN P$&#0 .BWUWQRQWVHHRER YQ(
DNXPXOiWwR B KDDFER P RRcifaditna teplotu+40 f & QiVOHGQ VH SURY
INRXAND VWDUWRYDRRIRORPRXNEPXROWGRWRWEW L SURXGX
b VIr# VYRUNRY pJ RYODGBRWQ HE R X8 pU @obu 10 sekund/ tomto
S tSDG E\OR VYRUNRMPNROG IS8 'DOAEtts\prbHGO S L
proudur& ®,,L tvr# NG\ RORY Qé DNAWXOYWRUNRYp QDS Wt Y
rovno 7; L x8 po dobu 30 sekun?v WRPWR S tSDG E\OR VYRUNRYp
VHNXQG ilFX 8 PO WHVWHFK VH QHFKDO RORY Q8 OXNKARXOiW
QDELQNY @®EeG@ RALO GR WHSORQEKNDRPBURKNIGHEYMH WHSO
PR SURK iWt RORY QpKR DNXHAXNABWERDXVWDIBVIRY BIGtEG L S
SRGPItQNYSRIRHKOLYp QDVWDUWRY O R XMAMRX | B WHAXI0H @ L
RORY Qé DNXFKXBbtiWHQ SMIRXGHBP SR VHNXQGIiFK E\OR
VYRUNRYp 7QDE&wvWt A Y\EtMHQt SURSGIHEP r# trvalo
330sekund,QH& N OB WARORIFK QDL x8ZW FKWR YEVOHGNS$ Y\SC
SUR RORY Q& DNXPXOiWRU DM QRN &FiK-RPRYS MR AMWDUMWAR Y
SURXG$ SURE KODNMNaEWYH QHBKIRX RORW IPEORMXP XK O/R
NRPR H SR GREXFRAKENDL@HOH QHAa WRPX E\OR .S L SUY(
VWHVWRYiQt S L GORXKRSEREDP D SRKKDW/EQYP SURVW HGt
YHOPL SRGREMONWEBNREEHWX QHP OD QD RORY Q& DNXPXO|
SRVOHGQt WegWRPEDNDOlIWNPXSAWDHFH B\URVWXSX WHS
WHVWRYDQé FDONKEPWXIOH WRDFL VH SRPRPprogRRGHKIERIN D FtKR
WRWRAQEDRGRX @B RW HRAFPR¥VHVLPXODpPpQtKR SURJUDPX $
MHGQRDWHUNYG@OL S HQRVXSMWIHEBI@DR BRR Qé DNXPXOiW
nastavilioRK tYiQt RdéRelrz&uch pohye SRPDOX 3 tNOHO GrésRrW DNRY p
MH X]DY HQi PtVWQRVW YH NWMHNU3HMH B R GKDOIERKAIP YD i WAL X
S BUYQt E\OD WHS®@RON D R NGRIXE.Jyto H{fTWUpPQt KRGQRW\ |
Y\EUIQASIYRTRXEAOWRY QpKR DNXPXOIWRUX YH NRMNWHE WKIpF
GRVWIiYi GRFK[WL/PPQNGH P$aRX QDVWDW Y\EUDQp SRGPt
ZH VLPXODFH VRORYWMELORXRBKXKOIWRU Vge dBtIRK tYi R
7KRGLQ QHAa VH SRAaDGRYSRYiIUW K% CCERMMIP &LEEMNWROLOH |
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0 HQtinlave byp pDVRY YHORMBIGWERDPQR VH R Suba&WQt Yé]
WUDQVSRUWX ROR YPQW6IFKa\D R XPXK G HVERD $GRSRUXPHQt YHC

SR N U DrfaipldridvpSUiFWHN i E\ VH ]DEEYDOD Yé&RORNH®EFRW H
DNXPXOiWRUHFK
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Zkratky:

Symboly:

Ni-Cd
Ni-Fe
Ni-Zn
Ni-MH
Li-lon

6 8
2> 54
cl
VRLA
AGM
GEL

PVC

Ur

l20

Coo

Nik-NDGPLRYé DNXPXOiIWRU
Nikl-aH@H]DNXPXOiWRU
Nikl-zZinNRYD&N XP XOiWRU
Nikl-PHWDQ DNXPXOiIWRU
Lithium-LRQWRYé& DNXPXOiWRU

AVHOLQD VtURYi

6tUDQ RORYQDWE

Chlor

%H]~-GUAERYé RORY QévadiNexiP XOiWRU t]HC
20RY Qé DNRPXON@HRWNDQpPp WNDQLQ |JH V
YOiINHQ

20RY Qé DNXHAEABNWRIR V\WNPHYPI PIOQEPPY

gelu

Polyvinylchlorid

QDS Wt [V]
SYRUNRYp QDS Wt QD DNXPXWVOiWRUX
proud [A]

proud za 2Modin [A]

teplota [ £]

aPSPUKRGLQRYi NDSDFLWD [Ah]
DPSpPUKRGLQRYi NDSDFLWD[AE KRGLQ
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