CymepKOHIEHCATOP — 3TO COBPEMEHHOE HAKAIIMBAIOIIEe YHEPTHIO YCTPOICTRO.

CyTnepKoHAEHCATOp CIIOCOOCH:

- HaKaIJIMBaTh SHEPTHIO Kak Oarapes;

- OBICTPO Pa3PsKATHCS U 3aPSKATHCS KaK KOHJICHCATOP.

B pe3ynbTaTe 351eKTpOXUMUYECKOE YCTPOUCTBO OTINYAETCA:

- B 10 pa3 Ooutbliieil eMKOCThIO B CPAaBHEHHH C KOHJIEHCATOPOM;

- B 10 pa3 OombIneii MOITHOCTHIO UMITYJIBCHOTO pa3psiJia B CPABHEHHUH C TPAJUIIMOHHON aKKyMYJIITOPHOM
Oarapeeii.

HonucTop nim MOJIEKYISIPHBIA HAKOIIUTENb YHEPTUH 10 CYTH SBISIETCS KOHACHCATOPOM OOJIBLION
€MKOCTH.

[IpenmytiecTBa CyrnepKOHIEHCATOPOB:

- OBICTpOTA 3aPSIIKHU U Pa3ps/IKU;

- MaJIoe BHYTPEHHEE COMPOTHBIICHHUE;

- cpok ciayx0b1 (MuHUMYM 10 11€eT);

- OTCYTCTBHE OTPaHHUUEHHI TI0 YUCITy UKIJIOB 3apSAKH U pa3psiIKu;

- mrara3oH pabounx temmeparyp (ot -45°C mo +65°C);

- IPOCTBIE CIIOCOOBI 3apsAAKH 0e3 HEOOXOAUMOCTH KOHTPOJIS;

- B3pPBIBO- U MMOKap0o0e301MacHOCTh, IKOJIOTHIeCcKast 0€30MaCHOCTh, OTCYTCTBHE TOKCHYHBIX BEIICCTB.

['ie mpuMeHsI0TCS CyNepKOHIEHCATOPHI:

AKTHBHOE IPOM3BOJICTBO U MPOAAKa HOHUCTOPOB OOBSACHSAETCS TEM, UTO HA COBPEMEHHOM
JTare pa3BUTHS UYEJIOBEUECTBY TpeOyroTcsi 6oree 3 deKTUBHBIC CIIOCOOBI HAKOTUICHUS H
XpaHeHus! 2yeKTpodHepruu. CynepKOHAEHCATOp XOpOoLI TeM, 4YTO OH OOECIeunBaeT
MMITYJIbCHOE BBIJICICHUE SHEPTUU 32 KOPOTKUN BpeMeHHOU mpomMexyTok — ot 0,1 ¢ 1o 10
c.

HNoHuCcTOp CTAaHOBUTCS HE3aMEHUMBIM YCTPOMCTBOM B TOM Cllydae, KOIJa HYKHO
o0ecreunTh TapaHTHPOBAHHBIM IYCK JBHTaTeNsi BHYTPEHHETO CTOPaHUS aBTOMOOWIIA,
CTPOUTEJILHOW U IIPOYEH CIIELTEXHMKH, XKEIE3HOLOPOKHOM TEXHMKM U Tak nainee. Eciam
panbiie mnpoOiema 3amycka JABC mnpu paspsKEeHHOM IITaTHOM AaKKyMYJISATOpE WU
HEOJIaronpUATHBIX TOTOAHBIX YCJIOBHSX TpeOoBajga OOJBIIMX YCHIMH, CEPbE3HBIX
pacxooB M HM300pETaTeNbHOCTH, TO CErogHs JUIsi ATOro JOCTATOYHO KYIUTh
CYNEpPKOHJEHCATOp.

[Ipomaxka HMOHUCTOPOB OPUEHTHPOBAHA HE TOJILKO HA BIIAJENBIICB aBTOMOOWICH W
CHENTEXHUKH BMECTO aKKyMYyJSITOpa, JUIsl 3amycka JABUrareis.Ero ceromns mokynawoT U
st obecrieueHus: OecriepeOoHOM pabOThl CHUCTEM SJIEKTPOCHAOKEHUS 0CO00 Ba)KHBIX
00bekToB. K mpumMepy, B MOCKBE MX 4acCTO MCTOJB3YIOT B:

- CUCTeMax >KM3HEO00EeCIeUeHUsI MEITUIIMHCKUX U TPOUUX YUPEKICHUN;

- CUCTEMax CBS3H;

- ISl aBTOMOOWIISI, BMECTO aKKYMYJISITOPA;

- OMACHBIX ITPOU3BOJICTBAX.

CynepkoH/I€HCaTOp MOKHO MCMOJIb30BaTh BMECTE C COJIHEYHBIMH OaTapesMu W
TUIPOTreHepaTopaMu.

CerogHss MHOTHE MPOU3BOAUTENIN BJICKTPOTPAHCIOPTA MPEANOYUTAIOT NPUOOPECTH
MOHHUCTOP B KauecTBE 3aMEHbl AKKyMYJIATOPOB. B TOM uucie, Takoil TEXHOJIOTMEN



MOJIb3YeTCS OTEUECTBEHHBIN IMPOU3BOAMUTENh CPEICTB OOIIECTBEHHOTO TpaHCIOPTa
«Tpon3a». Ecnm snextponpuBox Tposuieiidyca MUTAeT CYNEpKOHICHCATOp, TO OH
CTAaHOBWTCSI HE3aBUCHMBIM OT KOHTAKTHOM CETH, YTO KpalHE Ba)XHO I OOJIBIINX
TOPOJIOB. DIIEKTPOTPAHCIIOPT ¢ MOHUCTOPAMHU TOA3APSIKACTCS TOJIBKO HA OCTAHOBKAX C
MOMOIIBI0  BBIJBMKHBIX JJIEMEHTOB, a Ha OCHOBHOM NPOTSHKEHUU MapHipyTa OH
mpubIMKaeTCs M0 MaHEBPEHHOCTH K aBToOycam ¢ JIBC.

Kynuth cynepkoHaeHCATOPHBIE MOIYJIM MOXKHO M JJIsi COOpKH 3JeKTpomMoOwieid. B Hux
JaHHBIC YCTPOMCTBA MCIOJIB3YIOTCS B KaueCTBE MCTOYHHMKA UMITYJIbCHOH MOIIHOCTH TIPH
pasroxe.

Ecnu BB qymaere, 4TO CyNEepKOHIEHCATOPHBIE MOIYJIHM JOCTYIHBI TOJIHKO KPYIMHBIM U
OoraTblM KOMIIAHUSIM, TO O3TO YX€ JIaBHO He TaK. MOJIeKyJIsIpHbIH HAKOMUTENb
SHEPTHH CETOAHS MOXKET KYNUTh W HEOONbIIas OpPraHM3alvs, W JaXe YacTHOE JIHIIO.
YcTaHOBIEGHHAsT Ha CYNEPKOHIEHCATOp IIeHa ONpEeNseTCsS €ro TEXHUYSCKUMHU
XapaKTepUCTUKaMH. B TepByr0 odepesb, 3T0 €MKOCTh W HampshkeHue. Ecim BBl XOTHUTE
MpPUOOPECTH HOHHUCTOP, TO I[IEHAa W TPOYHE IMapaMeTpbl BCEX MOeNel MPUBEICHBI B
IIpauc-JIUCTeE.

YTo MOTYT CynepKOH/IEHCATOPbI

HekoTopple CUMTAIOT, YTO HMOHHUCTOPHI, CIIOCOOHBI 3aMEHUTH JIIOOYI0 aKKyMYJISATOPHYIO
Oarapero B Jr000M yctpoiictBe. Ha camom jgenme 3TO HE COBCeM Tak. DTH YCTPOHCTBa
peIaoT CBOM CHelu(uUecKre 3aauu, HO TOJTHON 3aMEHON aKKyMYJISITOPOB CTaTh IOKa HE
MOTYT.

[IpuBenem mnpoctoii mpumep. OOBIYHBIN CYyNEpPKOHAEHCATOp MpU Bece | Kr crnocoOeH
HakonuTh B 25-30 pa3 MEHbIIE 3HEPTUU, YEM HEIOPOTOM CBUHUOBBIA aKKyMYJSTOP.
OpHako y CymnepKOHJEHCAaTOpOB 3ajaya coBceM HHass. CymnepKOHJEHCAaTop CHOCOOEH
MHOTOKpaTHO u 0e3 Kakoro-nubo ymepba oTnaBarh JIFOOYIH0 MOIIHOCTh. OrpaHuyeHue
3/1€Ch €CTh POBHO OJIHO — COEIMHUTENbHBIE MPOBOJIA JOKHBI BBIIEP)KAaTh 3TH MOIIHOCTH.
Ecnu oObIYHBIA aKKyMyJISITOp 3aCTaBUTh OTJABaTh OOJIBIIYI0 MOIIHOCTh 33 KOPOTKHUH
MIPOMEKYTOK BPEMEHH, TO OH OBICTPO BBIMAET U3 CTPOS, U K TOMY K€ Pa3psIUTCs TOJIbKO
HanoJoBuHYy. [IpyM 3TOM CyHepKOHACHCATOPHI 3apsSHKAIOTCS 32 CUYUTAHHBIE CEKYH/IBI.
OOBIYHOI aKKyMYJISITOPHOH OaTapee Ha 3TO HY>KHO HECKOJIBKO 4acoB.

OTH  OCOOEHHOCTHM W  OMNpenessitoT  chepy TNPUMEHEHHsS CYHEepKOHIEHCATOPOB.
VY AbTpaKOHEHCATOPHl XOPOIIM KaK HCTOYHMKU THTAHUS JUIsl YCTPONCTB, KOTOpHIE
NOTPEOISIIOT OOJBIIYI0O MOUIHOCTh B TEUEHHE KOPOTKOTO BPEMEHHOTO IMPOMEKYTKA.
Hanpumep, cioja MOXXHO OTHECTH aBTOMOOWIIBHBIE CTapTEpPbI, dJIEKTPOMHCTPYMEHTHI U
AIIEKTPOHHYIO amnmapaTypy. YJIbTPaKOHICHCATOPhI COXPAHSIOT pabOoTOCTOCOOHOCTH MpHU
OTPHUIIATEIbHBIX TEMIIEpPAaTypax, YTO BAXXHO B HAIIMX YCJIOBUSAX OKCIUTyaTallHH.
MonekynsipHblid  HAaKOMHUTENb HSHEPrUM HUCIOJB3YyeTCs JUIsl 3alycka BOCHHOW U
IPaXXIaHCKON TEXHUKH.

UT0oOBI KyNIUTh HOHUCTOPHI - 3BOHUTE 10 Tenedony +7 (495) 792-66-82

A supercapacitor is a modern energy storage device.



The supercapacitor is able to accumulate energy like a battery; quickly
discharge and charge like a capacitor. As a result, the electrochemical device
has 10 times more capacity in comparison with a capacitor; 10 times greater
pulse discharge power compared to a traditional battery. An ionistor or
molecular energy storage device is essentially a large capacitor.

Advantages of supercapacitors
- speed of charging and discharging
- - low internal resistance
- - service life (minimum 10 years)
- - the absence of restrictions on the number of charge/discharge cycles
- - range of working temperatures (from -45°C to + 65°C)
- - simple charging methods without the need for control

- - explosion and fire safety, environmental safety, lack of toxic
substances.

- Usage of supercapacitors:

- The active production and sale of ionistors is explained by the fact that we equire
more efficient methods of accumulation and storage of electricity. The supercapacitor
provides pulsed energy release for a short time period - from 0.1 s to 10 s.

- The ionistor becomes an indispensable device when it is necessary to ensure a
guaranteed start-up of the internal combustion engine of a car, construction and other
special equipment, railway equipment and so on. If earlier the problem of starting an
internal combustion engine with a discharged standard battery or adverse weather
conditions required great efforts, serious expenses and ingenuity, today it is enough to buy
a supercapacitor.

- The ionistors is focused not only on car owners and special equipment instead of a
battery to start the engine. Today, a supercapacitor 1s also bought to ensure the
uninterrupted operation of power supply systems of especially important facilities. For
example, in Moscow they are often used in:

- - life support systems of medical and other institutions;
- - communication systems;

- - for cars, instead of a battery;

- - hazardous industries.

- The supercapacitor can be used together with solar panels and hydrogenerators.



- Today, many manufacturers of electric vehicles prefer to buy an ionistor as a
replacement for batteries. Including, such technology is used by the domestic producer of
public transport TrolZa. If the electric drive of the trolleybus powers the supercapacitor,
then it becomes independent of the contact network, which is extremely important for large
cities. Electric vehicles with ionistors are recharged only at stops with the help of
retractable elements, and along the main route it approaches maneuverability to buses with
internal combustion engines.

- You can buy supercapacitor modules for the assembly of electric vehicles. In them,
these devices are used as a source of pulsed power during acceleration.

- If you think that supercapacitor modules are available only to large and wealthy
companies, this has not been the case for a long time. A small organization, and even an
individual, can buy a molecular energy storage device today. The price installed on the
supercapacitor is determined by its technical characteristics. First of all, it is capacitance
and voltage. If you want to purchase an ionistor, then the price and other parameters of all
models are given in the price list.

- What supercapacitors can-

- Some believe that ionistors are capable of replacing any battery in any device. In
fact this is not true. These devices solve their specific tasks, but so far they cannot become
a complete replacement for batteries.

- We give a simple example. A conventional supercapacitor with a weight of 1 kg is
able to accumulate 25-30 times less energy than an inexpensive lead battery. However,
supercapacitors have a completely different task. The supercapacitor is capable of
repeatedly delivering any power without any damage. The limitation here is exactly one
thing - the connecting wires must withstand these powers. If a conventional battery is
forced to give high power in a short period of time, then it will quickly fail, and besides, it
will be discharged only by half. At the same time, supercapacitors charge in seconds. An
ordinary battery takes several hours.

- These features determine the scope of supercapacitors. Ultracapacitors are good as
power sources for devices that consume more power for a short period of time. For
example, car starters, power tools and electronic equipment can be attributed here.
Ultracapacitors remain operational at low temperatures, which is important in our operating
conditions. Molecular energy storage is used to launch military and civilian equipment.

- To buy ionistors - call +7 (495) 792-66-82
06 EDLC

CrpykTypa CynepKoHAEHCATOPOB

B coctaB cymnepkonaeHcaropa (MOHHCTOpa) BXOMAAT JBa MOTPYKEHHBIX B JIIEKTPOJIUT
ANEeKTpoJa, W cemaparop. 3ajgadya IMOCJIETHEro 3aKJIo4yaeTcss B IPeA0TBpAIICHUU
MepeMEICHUsT 3apsia MEXIy JMABYMS JJCKTPOJAAMHU, HUMEIOIMIMMHU MPOTHUBOMOJIOKHYIO
MOJISIPHOCTb.



[TpunHIIMT paboTHI CyNIepKOHACHCATOPA

CynepkoH/IeHCaTOp 3aracaeT SHEPTUI0 3a CYET JJIEKTPOCTATHUECKHX 3apsiioB, KOTOPHIE
CO3/IAI0TCSI HA MPOTUBOIOJIOKHBIX MTOBEPXHOCTIX AJEKTPOJAOB, OTHOCSIIMXCS K TBOWHOMY
ANEKTPUYECKOMY CIIOK0. DTOT CJIOW CO3JAETCS MEXIY 3JEKTPOJUTOM U 3JeKTporamu. B
mporecce  3apsIKu  paclpeiesieHHble  CIydyalHbIM  00pa3oM  HOHBI  AJIEKTPOJIUTA
MEPEMEIIAIOTCS B CTOPOHY MOBEPXHOCTU 3JIEKTPOJId, HMEIOIIETO MPOTHUBOMOJIOKHYIO
noJispHOCTh. JlaHHBINA mpoliecc UMeeT (PU3MYECKyro, a He XUMHUYECKylo npupoay. Kpome
TOTO, OH IMOJHOCTBIO OOpaTuM. Bo MHOroM HMEHHO S3THM OMpEACNSICTCS BBICOKAs
MOIITHOCTh CYIEPKOHJIEHCATOPOB, UX JUIMUTEIIbHBIA CPOK IKCIUTyaTalUH, MPOAOIKUTEILHOE
BpEeMsl XpaHEHUS U JIETKOCTh TEXHHYECKOTO 00CITy KHUBaHUSI.

CynepkoHeHcaTop — 3TO YHUKAJIBHOE YCTPOMCTBO ISl HAKOIUIEHHs SHEPIUHU, KOTOPOE
OJTHOBPEMEHHO HMEET BBICOKYIO MOIIHOCTb M BBICOKYIO 3HEPrOEMKOCTb. OTHM OHO
OTJIMYAETCs OT TPAJUIMOHHBIX AKKYMYJIATOPHBIX OaTapeil U KOHJEHCATOPOB.

Bbicokass 9HEProeMKOCTb CYNEPKOHJIEHCAaTOPOB B CPAaBHEHMM C  IPHUBBIYHBIMU
ANEKTPOIUTHYECKMMH KOHAEHCATOPAMM CO3JAETCs 3a CUET MaTepualia 3JeKkTpojaa. B atom
Ka4yeCTBE BBICTYIAET aKTUBHBIHN yIiIepoa, KOTOPBI UMEET JBE BasKHbIE OCOOCHHOCTH:

- ype3BbIYaHO OOJIbLIAS MJIOLA/1b TOBEPXHOCTH;

- MaJIOE PACCTOSTHUE MEKIY pa3AcICHHbIMU 3apsJaMu.

OT TpaguuuOHHBIX Oarapeil CyNepKOHAEHCATOPbl BBITOJHO OTJIMYAKOTCA BBICOKOM
MOIIIHOCTBIO, JJINTEIbHBIM CPOKOM XPAaHEHUS U MPOJOJIKUTEIbHBIM CPOKOM CIIyXKOBbI,
KOTOpBI OOBSICHSIETCS OCOOBIM MEXaHM3MOM HAKOIUIEHUS JHEpruu. B  0ObIYHBIX
aKKyMYJISITOpax HAKOIUIEHHWE W OTAAa4a dHEPIUH OCYILECTBISETCS 3a CUET IMPOUCXOIALICH
BHYTPH 3JIEKTPOJHOIO MaTepuaja XUMHUYECKOM peakiuuu. MHOTroOKpaTHOE MPOXOKIECHUE
TaKMX MPOLECCOB HEMUHYEMO IPUBOJUT K JErpadaliii JTaHHON CUCTEMBI.
CynepkoHIeHCAaTOPBl, KaK YK€ TOBOPWJIOCH BHIIIE, paboTalOT Ha OCHOBE (DU3HUECKOTO
ABJICHUS Ppa3/AEJICHUs 3apsioB, KOTOPOE IPOUCXOAUT MEXKAY HOHAMH JJIEKTPOJIUTA U
3apsiI0M Ha JEKTpoJie. 371eCh OCYLIECTBIIAETCS (PU3NUECKUIA U JIETKO 00paTUMBbIH Mpoliecc,
MI03TOMY HOHHUCTOpPBI CIIOCOOHBI TOpas3io ObicTpee OTHaBaTh 3Hepruto. Kpome toro, oHu
JIEJIat0T 3TO ¢ OOJbLIEH MOIIHOCTBIO B CPaBHEHHMH C OarapesiMd, B KOTOPBIX MTPOUCXOJUT
MEJUIEHHAsi XUMHUYecKas peakuus. B pesynbrare cynepkoHAeHCaTOPbl TOTOBBI BbIIEPKATh
COTHH THICSY LIUKJIOB, M 3TO HE MPUBEIET K KaKUM-JINOO 3HAYUTEIbHBIM U3MEHEHHSIM B UX
MIOKAa3aTeNsAX.

About EDLC
Supercapacitor structure

The composition of the supercapacitor (ionistor) includes two electrodes immersed in the
electrolyte and a separator. The objective of the latter is to prevent charge movement between two
electrodes having opposite polarity.

The principle of operation of a supercapacitor

The supercapacitor stores energy due to electrostatic charges that are created on opposite surfaces
of the electrodes belonging to the double electric layer. This layer is created between the
electrolyte and the electrodes. During charging, randomly distributed electrolyte ions move toward
the surface of an electrode having opposite polarity. This process has a physical, not chemical



nature. In addition, it is completely reversible. In many ways, this determines the high power of
supercapacitors, their long life, long storage time and ease of maintenance.

A supercapacitor is a unique energy storage device that simultaneously has high power and high
energy intensity. This differs from traditional batteries and capacitors.

The high energy intensity of supercapacitors in comparison with conventional electrolytic
capacitors is created due to the electrode material. Active carbon acts in this capacity, which has
two important features:

- extremely large surface area;
- small distance between separated charges.

Supercapacitors are favorably distinguished from traditional batteries by their high power, long
shelf life and long service life, which is explained by a special energy storage mechanism. In
conventional batteries, the accumulation and release of energy is carried out due to the chemical
reaction taking place inside the electrode material. Repeated passage of such processes inevitably
leads to the degradation of this system.

Supercapacitors, as mentioned above, operate on the basis of the physical phenomenon of charge

separation that occurs between the electrolyte ions and the charge on the electrode. A physical and
easily reversible process is carried out here, so the ionistors are able to give energy much faster. In
addition, they do this with more power than batteries in which a slow chemical reaction occurs. As

a result, supercapacitors are ready to withstand hundreds of thousands of cycles, and this will not

lead to any significant changes in their performance.
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Ucnpitanust cynepkonaercatopa MCKII-390-14 mokazanu, 4YTo OH oOecreurnBacT

YBEpEHHOE TNpoBOpaurMBaHue KojeHdaroro Baia JIBC aBromoOuns VYA3-3151

C



neurateneM YM3-417 npu temmneparype Bo3ayxa -18° m TemmepaType oXJaxaaroien
xunkoctu 0° B Tewenue 18 cexkynna. Ilpm Temmepatype Bozmyxa -24°, temmeparype
OXJIAKJIAOIIEH KUIAKOCTH -23°, MOCJI€ HOYHOTO XpaHEHus B TedeHue 15 4acoB
3aMmep3lieM Macie - A0 12 cekyHa. DTOro J0oCTaTo4yHo Juis 3amycka ucrnpasHoro JIBC u
nojTBepkaaeT 3((HEeKTUBHOCTD CyNEPKOHAEHCATOPA.

Tests of the MSKP-390-14 supercapacitor showed that it provides confident cranking of
the ICE crankshaft of the UAZ-3151 car with the UMZ-417 engine at -18 ° air temperature
and 0 ° coolant temperature for 18 seconds. At an air temperature of -24 °, a coolant
temperature of -23 °, after overnight storage for 15 hours and frozen oil - up to 12 seconds.
This is enough to start a working ICE and confirms the effectiveness of the supercapacitor.



