RENEWABLE ENERGY AND ENERGY CONSERVATION TECHNOLOGIES

ENVIRONMENTALLY FRIENDLY GASIFICATION
OF MUNICIPAL SOLID WASTES

Description

Environmentally friendly gasification technology for pro-
cessing of municipal solid waste (MSW) is proposed. The
technology allows to treat MSW effectively and to obtain
medium-calorific producer gas with minimal negative
impact upon environment. Twin fluid bed gasifier consists
of two fluid bed reactors — gasifier itself and combustion
chamber — connected with each other by a chute.

Steam gasification takes place in the gasifier; sand is
an inert material of the bed. Sand is heated in combustion
chamber at the expense of burning of char coming from
gasifier through chute. Heated sand goes back to gasifier.
The construction of the unit is suitable for further scaling
up so that the technology is brought to demonstration
level and then to commercial application.

Innovative Aspects and Main Advantages

The proposed gasification technology has advantages over

other types of gasifiers as well as over other thermochemi-

cal processes for MSW treatment such as combustion and
pyrolysis, namely:

—  low formation of dioxins and furans due to optimal
construction of the gasifier and combustion chamber;

—  comparatively simple gas cleaning system;

—  low negative impact upon environment;

—  compacting effect from gasification is much more
than that from pyrolysis. Unburned charcoal remains
after pyrolysis while only ash remains after gasifica-
tion;

—  gasification is a less power-consuming process than
pyrolysis;

— as gasification takes place under limited amount of
oxygen, formation of dioxins is much less intensive
than during direct combustion of MSW;

—  due to lower temperature during gasification as
against combustion, formation of NO is also much
less intensive.
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Fig. 1. Layout of a 50 kW twin fluid bed gasifier

Area of Application

The installation can be used by municipalities or landfill
operators for MSW utilization. As producer gas is of high
quality the unit can be equipped with gas engine for power
production.

Stage of development

A 50 kW experimental unit has been constructed and
investigated in the laboratory. Detail design and design
documentation is available. The unit can be scaled up to
5 MW, without significant problems.

Contact details

Institute of Engineering Thermophysics, NAS of Ukraine
Contact person: Dr. Georgiy Geletukha

Address: 2A, Zhelyabov street, 03057, Kyiv, Ukraine
Tel. /fax: (+380 44) 456 94 62

e-mail: geletukha@biomass kiev.ua

website: www.biomass.kiev.ua
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BIAHOBJIFOBAHA EHEPMETUKA TA TEXHOJIOri EHEPrO3BEPEXKEHHS

EKOJIOTTYHO YHUCTA TEXHOJIOITS TASUMIKAIIIL
TBEPIUX IIOBYTOBUX BIZIXO/IIB

022150 nponosuuii
[TponoHy€eThCS TEXHOIOTISE eKOJIOTTYHO YnCTOl razudikartii
TBepaux modyTosux Binxoxis (TIIB). Texuosoris 103BoISE
06pobuisitit TIIB i orpuMyBat cepeHbOKaNOPiliHNUiT TeHe-
paTOpHMII ra3 3 MiHIMAJIbHIM BIJINBOM Ha OTOYyIO4e cepe-
noswuiie. [a3ndikaTop CKIAIAETHCS 3 IBOX PEAKTOPIB KUII-
JISTYOTO THapy — razuikatop K TaKuil Ta KaMepa 3TOPsTHHS
— 3'¢1HaHI Mijk 0000 HAXUJIBHUM KaHAJIOM (TIUKOI0).
[Taposa rasudikaitis BiadyBaeTbes B rasudikaTopi; B
SIKOCTI IHEPTHOTO MaTepialy KATIJISTYOTO MIapy BUKOPUCTO-
ByeTbCs MicoK. [licok HarpiBaeTbes B kamepi 3TOPSTHHS TTPH
CIAJIIOBAHHI BYTJIMCTOI PEYOBUHH, 110 TIOCTYTINIIA 13 ra3nudi-
Karopa uepe3 Teuky. HarpiTuil micok moBepTaeThCsI 710 Tasu-
(ixaropy. KoHCTpyKIList ycTaHOBKY MTPUATHA JIJIST TIO/IAJTb-
1moro MacurrabyBaHHs, 11106 TOBECTH TEXHOJIOTIO 10 IEMOH-
CTPAIiHOTO PiBHS 1 TOTIM — /10 KOMEPITIHHOTO BUKOPUCTAHHSI.

Hoeusna ma ocnoémi nepeesazu

3arpornoHoBaHa TEXHOJOTis razudikarii Mae mepeBarn

HaJl TazudikaTopaMu iHIINUX THUIIB, 4 TAKOXK IHITUMH TeX-

HOJIOTisIMU TepMOXiMiuHOT epepoOku TTIB, Takumu stk mipsi-

Me CITQJIIOBaHHA Ta MipoJIi3:

—  Hwuspknii piBers hopMyBaHHS INOKCHHIB Ta hypaHiB
3aBSKHM ONTHMAJbHINT KOHCTPYKIIii rasudikaropa i
KaMepy 3TOpsIHHSL

—  IlopiBHsiHO TIpOCTA CHICTEMA OYHMCTKY TeHEPATOPHOTO Ta3y.

—  MinimManbHNI HeTATUBHN BIIJINB HA OTOUYIOUe cepe-
JTOBUIIIE.

—  Edexr "kommakrHOCT" Bia rasudikaiii € Habararo
GisbIrmm, Hix B mipostisy. Iicsst mipostisy sainmraers-
CsI HeBUTIAJIeHa BYTJINCTA PEUYOBUHA, TO/II SIK TTiCJIA Ta-
3udikarii — TiTbKY 30J1a.

—  Tasudikaris € MeHII eHepTOEMHUM TIPOIIECOM, HiK
TipoJTi3.

—  Bepyun mo yBaru, 1o rasubikaris BigbyBaeThCs Ipu
oOMesKeHil KiNbKOCTI KUCHIO, IMOKCUHIB i (ypaHiB
¢opmyeThCS 3HAUYHO MeHTIe, Hi’K TIPU TIPSIMOMY Cla-
mosanHi TIIB.

—  3aBAgKU MEHIIiN TeMmepaTypi mpu rasudikaiii mo-
piBHsTHO 3i cramoBaniaM, dopmysamisa NO, Biady-
BAETHCS TAKOK MEHII iHTCHCUBHO.
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Puc. 1. CxeMa yCTaHOBKH 3 /IBOMa PEaKTOPaMH KUILISTYOTO Iapy

TIanysi 3acmocyeanns

Po3pobiieta TexHoJI0rist MOKe Gy TU BUKOPUCTAHA KOMYHAJIb-
HUMU THANPUEMCTBAMU 200 OmeparopamMu 3BaJIUI JIJist
yrumizaiii TIIB. 3Baskaioun Ha BUCOKY SIKICTh OTPUMAHO-
o Tasy, ycTaHOBKa Moyke OyTu obJiaziHaHa ra30BUMHU JBH-
IYHAMU JIJIsl BUDOOHUIITBA €JIeKTPOEHEPTii.

Cmadis pozpooxu

CrIopyIsKeHO eKCIIePUMEHTAIbHY YCTaHOBKY MOTYKHICTIO
50 kBT i gocaimkero ii pobory B aboparopii. Pospobiero
TeXHIYHUH ITPOEKT Ta TEXHIUHY JOKYMEHTAIII0. YCTaHOBKY
MOKHA MaciiTadyBatu 6e3 3HauHuUX 11pobieM 10 5 MBT.

Konmaxmna ingpopmauis

IncTuTyT Texniunoi Termmodizukn HAH Ykpainn
Konraktna oco6a: Teopriii [eneryxa, K.T.H.
Anpeca: ByJ1. JKensg6osa, 2a, 03057, Kuis, Ykpaina
Tex./@axc: (+380 44) 456 94 62

e-mail: geletukha@biomass.kiev.ua

website: www.biomass.kiev.ua



RENEWABLE ENERGY AND ENERGY CONSERVATION TECHNOLOGIES

HIGH PRESSURE HYDROGEN ELECTROLYZER
FOR AUTO AND INDUSTRIAL APPLICATIONS

Description
Offered electrolyzer design employs a new method of sepa-
rating the processes of gas (hydrogen and oxygen) liberation
in time. Therefore, operation of electrolytic system becomes
cyclic, that is, it consists of alternative cycles of hydrogen
liberation and oxygen liberation.Separating in time the
processes of gas liberation is possible if one of the water
electrolysis products is accumulated in an electrochemical-
ly active compound found in the electrochemical cell in the
liquid or solid phase (active electrode). This does not
result in a dramatic change in the volume of this compound,
and allows obtaining the second component on the passive
electrode in the form of gas without any separating mem-
branes. Then, with polarity reversal, the cycle of the accu-
mulated component liberation takes place on the elec-
trodes. During the processes, gas pressure can be limited
only by solidity of constructional elementsand the thresh-
old of gas solubility in electrolyte. In practice, the actual
pressure level is within 70.0 MPa. The proposed elec-
trolyzer option can ensure production of 5 nm® of hydro-
gen per hour under the pressure of 120 atm without using
a COMPressor.
Key electrolyzer cost-effectiveness indices are:
- installation efficiency is 75-80 %;
—  power consumption for producing 1 m® of hydrogen
and 0.5 m® of oxygen is up to 4.3 kW;
— dimensions of the plant: width 670 mm, depth

560 mm, height 2550 mm.

A method has been developed which allows main-
taining the activity of electrode materials at a sufficiently
high level, and to extend the nomenclature of materials
suitable for design of fuel cells. This method involves prac-
tical implementation of technology which allows to main-
tain activity of electrode materials at a specified level by
selecting operation regimes which provide for self-regener-
ation capability of electrochemical systems.

Innovative Aspects and Main Advantages

The advantage of using a high pressure electrolyzer is that
it can utilize non-conventional electric power and accumu-
late high-pressure hydrogen. So, it can generate electric
power by operating as a fuel element. The novel feature of
the technology offered is that the reversible electrochemi-
cal cell employs a unique regeneration technology allowing
to remove the sponge (dissolve or transfer it to an auxiliary
electrode), and then deposit it on the working electrodes in
the same electrolyte that is used when the fuel cell operates
in the standard regime. The proposed system excels other
known systems of hydrogen accumulation and use in:-
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Fig. 2. Electrode stack

Fig. 1. Operating prototype of a
high pressure electrolyze

—  technical level;
—  simplicity of assembling and service;
—  reliability and safety.

Area of Application
High pressure electrolyzer is intended for wide use on
objects with renewal sources of energy , and also in the
industries using hydrogen as the technological product
(chemical, metallurgical, food industries etc.)

Generation of high-pressure hydrogen allows to con-
sider developed electrolysis equipment as an element for
the infrastructure of automobile hydrogen filling stations.

Stage of development
Operating prototypes of a high pressure electrolyzer have
been developed.

The system has undergone laboratory and full-scale tests
at SDB "Yuzhnoye" (Dnepropetrovsk) and in Southern
regions of Ukraine, in particular, in Crimea. It is patented.

A stand model of electrochemical cell working as fuel
cell has been developed. It is patented.

Contact details:

A.N. Podgorny Institute for Mechanical Engineering
Problems NAS of Ukraine

Victor Solovey, Professor, Dr.Sc,

2/10 Pozharsky Str., Kharkov 46, 61046 Ukraine

Tel. +38 (0572) 94-28-11, 95-95-96, 95-95-15

E-mail: solovey@kharkov.ua.
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BIAHOBJIFOBAHA EHEPMETUKA TA TEXHOJIOri EHEPrO3BEPEXKEHHS

EJIERTPOJIISEP BUCOROI'O TUCRY

02120 nponosuuii

Y nporioHoBaHiil KOHCTPYKIIII €JeKTposizepa BUKOPUCTO-
BYETBCS HOBHII CIOCIO MOy MPOIECiB BUIIJIEHHS Ta3iB
(BOIHIO i KHMCHIO) Y Yaci, ToOTO mpoIiec pobOTH eeKTPO-
JITUYHOI CHCTEMU CTAE€ IUKJIIUYHUM i CKJIAIAETHCS 3 TAKUX,
Jle YepryIoThCs TIepioin BUiIeHHs BOAHIO i kucHio. [lomin
y 4Yaci mporieciB BU/IIJIEHHST Ta3iB MOXKJIMBO Y BUITAJKY Ha-
KOITMYEHHSsT O/THOTO 3 TIPOJIYKTIB €JIEKTPOJIi3Y BOJM B €JIeK-
TPOXIMIUHO aKTUBHIH CIIOJIYTI, sSTKa 3HAXOIUTHCS B €JIEKT-
poximiuHiiT KOMIpIl B pifiKiit un TBepiit dasi (aKTUBHUI
€JIEKTPO.L), 110 HE IPU3BOAUTD 10 CKUIBKI-HeOY /b 3HAUHOT
3MIHU 00'€MY TI€l CIIOIYKH i I03BOJISIE OTPUMATH APYTHIA
KOMIIOHEHT Ha MACUBHOMY €JIEKTPO/i y BUIJIsIIL Ta3y Oe3
3acTOCyBaHHsI Oy/b-SIKMX PO3ALMIOBAIBHUX MeMOpaH.
[ToTiM TIpy 3MiHI TIOJISIPHOCTI Ha €IEKTPOIAX BiIOYBAETHCS
IIUKJI BUJIIJIEHHST HAKOIIYeHoro koMmnonenTa. [Ipu mpomy
BeJIMYMHA THCKY Ta3iB Moxe OyTu oOMeKeHa TiIbKu
MIIIHICTIO KOHCTPYKTHUBHUX €JIEMEHTIB i ITOPOTOM PO3YUH-
HOCTI Ta3iB B eJeKTposiTi. Peasbno pocsaraytuii Ha mpak-
THUI piBeHb THCKY ctanoBuTh 70,0 MITa. Po3pobiioBaiib-
HUI BapiaHT eJieKTpoJidepa 3abe3rneuynThb OfePKAHHS
5 HM® BOJHIO B TOIMHY IIPH THCKY 120 aT™. 6€3 BIKOpHC-
TaHHg Kommpecopa. OCHOBHI TeXHIKO-eKOHOMiUHi TTOKa3-
HUKH [[IT0Y0TO 3pa3Ka eJIeKTPOJIi3epa BUCOKOTO TUCKY:

—  KK/I ycranoBku cranoButb 75—80 %;

—  BuTparu exeprii — 4,3 kBt Ha BupoGHuITEO 1 M® BOA-

Hio Ta 0,5 M° KUCHIO;

—  rabaputu ycTaHOBKH: mupuHa 670 MM, TambuHa

560 MM, Bucora 2550 mMm.

Po3pobiieHO MeTO[I, SIKUil 03BOJIsIE 30€PerTul aKTUB-
HICTb eJIeKTPOJHNX MaTepiasiB Ha JOCUTh BUCOKOMY PiBHI
i PO3UIUPUTH TEPeJIiK MaTepiasiB, MPUAATHUX JIJIsI KOHCT-
PYIOBaHHS MAJUBHUX eJeMeHTiB. Bin 1moB'si3anuit 3 peasti-
3aIi€10 TEXHOJIOTI, 1110 3a6e3Meuye MATPUMKY aKTHBHOCTI
Ha 33/[aHOMY PiBHI eJIeKTPOJIHUX MaTepiasiB, MIJISXOM BU-
60py pesKUMiB poGOTH, sIKi 3a6€31eUyI0Th 3[MaTHICTD €JIeK-
TPOXIMIUHUX CHUCTEM JI0 CAMOpeTeHepallii.

Hoeuszna ma ocnogHi nepeesazu

[TepeBara BUKOpHCTaHHS €JIEKTPOJIi3€pa BUCOKOTO THCKY
[0JIATA€ B TOMY, 110 BiH MOXKe BHUKOPHUCTOBYBAaTH HEKOH-
JIULIITHY eeKTPUYHY eHeprilo i HAKOIUYyBaTU BOJIEHD ITPU
BUCOKOMY THCKY, & TAKOK BUPOOJISITU €JIEKTPUYHY €HEpTilo,
paioodn K najguBHuii exement. OcobuBicTIO 3ampo-
ITOHOBAHOI TEXHOJIOTI € Te, 1110 B aJUBHOMY eJIeMeHTI BU-
KOPUCTOBYETHCS eJIeKTPOXiMiuHA CHUCTeMa pereHepariii,
SKa JI03BOJIIE BUAAIATH (YU TIEPEHOCUTH HA JIOTIOMI>KHUIT
eJIEKTPO]), & MOTIM OcaIKyBaTh ryOKy Ha po6oUi eJIeKTPO-
I, Y TOMY 3K €JIEKTPOJIiTI, [0 BUKOPUCTOBYETLCS IIPU PO-
60Ti TAIMBHOTO eJleMeHTa B mTatHoMy pexkumi. [To cBoe-
MY TEXHIYHOMY PiBHIO, TIPOCTOTI MOHTaXy U 0OCIyroBy-

HAYKA TA IHHOBAIIIIL. Ne 4, 2006

Puc. 2. Enexrpouuii 610K

Puc. 1. 3aranpHuii BUIIISIT MaKeTy
JTOCJI/THO-IIPOMUCIIOBOI YCTAaHOBKH
posnineHns 6iorazy

BaHH, HAAIHHOCTI 1 Ge3Iell, 1 cucTeMa TepeBepIye Bi-
JIOMi 3pa3KH CHCTEM, 110 320€3MeYyI0Th HAKOITUYEHHS i BU-
KOPUCTAHHS BOJIHIO.

TIanysi 3acmocyeanns

Pospobka npusHauena Ajs IMUPOKOMACIITaOHOTO BIIPOBa-
JUKEHHS Ha 00'€KTax, IKi BUKOPUCTOBYIOTH BiZIHOBJIIOBAIbHI
JiKepeJsia eHeprii, a TAKOK B ITPOMUCJIOBOCTI, e BOJICHD BU-
KOPUCTOBYIOTH SIK TEXHOJIOTIYHUN MPOAYKT (XiMiuHa, Me-
TaJIypriiiHa, Xapyosa Ta iHIIL).

Tenepaiiisi BOAHIO BUCOKOTO TUCKY /I03BOJISIE PO3IJLS-
JaTH po3pobIieHe eJIEeKTPOJIi3HE YCTATKYBAHHS Yy SKOCTI
eJIeMeHTy iH(PACTPYKTYpU aBTOMOOIIBHUX BOJAHEBUX 3a-
[IPAaBOYHUX CTaHIH.

Cmadis po3pooxu

—  CrBopeHo [ilounii 3pa3oK eJeKTpoJiizepa BUCOKOTO
tucky (Puc. 1, 2)

—  Pospo6ka npoiiiia 1abopaTopHi i HaTypHi BUIIPoOy-
Banus B JIKB "lliBgenne" (M. /[HinporeTpoBchK);
MiBJICHHUX perionax YKpainu, 3okpema B Kpumy.

—  Pospobieno cTenaoBuil 3pasok eJeKTPOXiMIYHOT KO-
MIpKH, sIKa MPAITIOE SIK MaJTUBHUN €JIeMEHT.

—  Pospobka 3axuliieHa raTeHTaMu YKpaiHu.

Konmaxmmna ingpopmauis

IucruryT npobaem marmunobyaysanas HAH Ykpainu
Conogeit Bikrop BacuiaboBuy, /1.1.H., mpodecop, 3aBiayio-
YU BIJI1JIOM

ByJ1. [Im. IToxxapewkoro 2/10, Xapkis, 61046, Yipaina
Tex. +38(0572) 94-28-11, 95-95-96, 95-95-15

E-mail: solovey@kharkov.ua.
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RENEWABLE ENERGY AND ENERGY CONSERVATION TECHNOLOGIES

PIEZO-ELECTRIC VALVE FOR REAL-TIME

AND ACCURATE CONTROL

Description

A motorized control valve is developed to regulate any
kinds of liquids, steam, gas or vacuum streams. It can be used
in energy industry, chemical industry, food industry etc.

At the basis of the piezoelectric control valve is a spe-
cial piezoelectric mechanism which, on one hand, allows
very fast action (analogous to the cut-off valve), and on the
other hand, it allows very precise control (analogous to the
controller valve). At the present time these two valves
work separately complementing each other. Our single valve
can replace either one of them, or both.

The suggested piezoelectric valve is intended for
using simultaneously as a fast valve with working time less
than one second, as well as a precise valve with high angu-
lar resolution (minimum angular increment ~ 1 arc-sec,
response time ~ 50 ps).

In case a piezoelectric valve is jammed, the piezo-
electric mechanism, unlike an ordinary electric motor, will
not burn itself out. The piezoelectric valve, unlike an ordi-
nary motor, also generates no sparks.

Innovative Aspects and Main Advantages
Generally, a control valve comprises three primary compo-
nents: a valve, (such as a ball valve,) a DC motor and a con-
trol circuit (see control valves manufactured by companies
such as Siemens, Johnson Controls, Sauter, Danfoss,
Belimo, Joventa).

Such control valves are characterized by low speed
(duration of "closed-open” mode ranges from 30 to 140
seconds ), low resolution (1—5 angular degrees), a response
time of 1-2 seconds, high weight (1-2 kilograms) and high
cost ( $400 — for a valve with resolution 1-5 ang. degrees;
$1000 for a valve with 0.2—1 ang. degree resolution).

The suggested valve will be an inexpensive noiseless
piezoelectric valve with high speed (duration "closed-open”
mode less than 1 second), high resolution (less than
1/3,600 angular degree or 1 arc-sec), rapid response time
(1/20,000 second or 50 ps), and low weight (250-300 g) —
all in one product.

Technical data for piezoelectric ball valve for a
1/2" (half-inch) pipe:

-~ Working time (duration "closed-open”

mode) <1“
—  Angular resolution (min. angular
increment) 1 arc-sec
—  Response time 50 ps
—  Weight (with the 1/2" valve) 250 g
—  Voltage 12V
- Power 4-6 W

Fig. 1. Piezoelectric ball valves for a 1/2" (half-inch) pipe and
a 1" (inch) pipe

Areas of application

Such a valve will find use in all systems in the world, which
contain tubes: steam heating, water pipelines, gas
pipelines, oil pipelines, power reactors, chemical reactors,
power motors, vacuum systems, etc.

The Piezoelectric Valve will enable development of a
new generation of power systems (engines of internal com-
bustion, turbojets, steam and gas generators, and nuclear
reactors), various hydraulic systems with small response
times and with high control accuracy. Thus, "thermo-gas-
hydraulic” systems working in real time, with speed
approaching that of electronic systems, can be developed.

In addition to the broader industrial uses described
above, the piezoelectric valve offers significant commercial
potential at an individual household level. The valve
would enable precise regulation of household water supply
and household heat supply with a noiseless, small-sized,
energy-efficient, and simple to control element. In particu-
lar, the Piezoelectric Valve could offer a significant safety
improvement on existing systems for regulating household
gas supply, by reducing the risk of spark and explosion.

Stage of development
LILEYA's Piezoelectric Valve is being patented in UA and USA.
LILEYA can produce 500—1000 Piezoelectric Valve in years.

Contact details:

Small Scientific Production Enterprise "LILEYA" Ltd
Petrenko Serhiy

Kiev-056, Pobeda aven., 37, KPI, departament 1730,
PSON, r. 289

Tel/Fax (380-44) 241-96-31, Mob. 8(067) 918-32-68
E-mail: tyl1@naverex kiev.ua

www.piezomotor.com.ua
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BIAHOBJIFOBAHA EHEPMETUKA TA TEXHOJIOri EHEPrO3BEPEXKEHHS

II'€30EJEKTPUYHUI KJIAIIAH

022150 npono3uuii

Po3po6ka cToCy€eThCsi MOTOPH30BOHUX KEPYIOUHMX KJIara-
HiB (KpaHiB) /Il PEryIi0BaHHsSI IOTOKIB Oy/Iib-SIKUX BU/IB
PEYOBHHY, TIapH, Tady UM BakyyMy. Kiaman mpusnaueHuii
JUUTST BUKOPHUCTAHHS B €HEPTeTHIl, XIMIuHiil TpoMuCIO-
BOCTI, Xap4yoBill TPOMHUCIOBOCTI, MYHIITUTIATHBHOMY TOCTIO-
JapCTBi i T. /1.

OCHOBOIO IT'€30€JIEKTPIYHOTO KJIAllaHa € I €30€JIeKT-
PUYHUIT MeXaHi3M, KUl 3 0OAHOr0 GOKY, JO3BOJISIE yKe
MIBUIKO BUKOHYBATH TIEPEKPHUTTS (110 aHAJIOTI] 3 KITAIIaHOM
— "Bigcikauem"), a 3 iIHIIOTO OOKY — JJO3BOJISIE IyKe TOYHO
peryJioBatu IoTik pobodyoro cepenosuina (110 aHaJIOTII 3
PeTyTo0YNM KJIarmanoM ). B nannii yac Taki aBa KIarmanu €
HEBi/JI' eMHOIO YaCTHHOIO MaTiCTpasii i MpaIioioTh PO3/IiIb-
HO, JIOTIOBHIOIOYH OZINH OJTHOTO.

[I'e3oenexTprunnii knanman kommnanii LILEYA moske
3aMIiHHTH IIi [Ba KJIATIAHH, YU KOJKEH 3 HUX. 3alPOIIOHOBA-
HUI KJTaliaH TPU3HAYEeHUI /71T OJHOUYACHOTO BUKOPUCTAH-
HS — SIK MIBUIKUN KJTATIAaH TEPEKPUTTS 3 POOOYNM Y4acoM
MeHTIe Hixk 1 cexyH/a, Tak i MPe3uIiiHNT peryoounii Kira-
TIaH 3 BUCOKOIO KyTOBOIO PO3/IiJIbHOIO 3MaTHICTIO (MiHIMATb-
HUi KyTOBWH KPOK — 1 KyT. cek., yac BiaTyky — 50 MKC).

3arponoHoBaHNil KJIallaH TaKOK Ma€ MiIBUIICHY Ha-
miiiricTs. Bin He 60iThCst 3akauHIOBAHHS (HA BiMIHY BiT
TpaAULIHAX CUCTEM ), @ TAKOK ICKPOBUOYX06E3IIeuHUIA.

Innosauivini acnexmu i ocHoéHi nepesazu
BinprricTs TpamumiiHuX Mojiesiel KepyiounX KJIarmaHiB CKia-
JIAETBCS 3 TPHOX TOJIOBHUX BY3JIiB: BJIACHE KJamaH (Harpu-
KA1 "TIapoBuii'"), IBUTYH MOCTIHHOTO CTPYMY 3 PEZTYKTOPOM,
i cucrema yTpaBJIiHHS (ZIMB. KePYIovi KJIaraHn KOMTaHii Sie-
mens, Johnson Controls, Sauter, Danfoss, Belimo, Joventa).

Taki kepyroui KiamaHu XapaKTepU3YIOThCS MaJloro
MIBUKICTIO (TPUBAJIICTD MEPEXiTHOTO PEKUMY "BiZIKPUTO-
3akputo” 30—140 cekymm), Masoi0 PO3/ITHHOIO 3/aTHICTIO
(1-5 KyT. TpajL.), BeIMKUM YacoM Biaryky (1—2 cexynun), Be-
Jmkoio Baroio (1-2 kr) i Bucokoio BapTictio ($ 400.0 — mus
KJIaTiata 3 poszibHoto 3xatHicTio 1-5 kyT. rpax.; $ 1000.0
— LIS KJ1arnana 3 poaaiapHoio 3natHicTio 0,1 KyT. rpan).

IT'e30enexTprunmii Kiaaman kommanii LILEYA — Ges-
TTYMHWI KJTaTTad 3 BUCOKOIO MIBUAKO/IIEIO (TPUBATICTD TTe-
pexiHoro pesknuMy "BifiKpUTO-3aKkpUTO” ~ 1 CekyHaa), BU-
COKOTO PO3/ITHHOIO 31aTHICTIO ( ~ 1KyT. cek), MasmM 4acoM
Biaryky (~ 50 mxc) i Husbkoio Baroio (250-300 1) — Bce B
OJTHII PO3POOIIi.

TexuiuHi XapaKTepUCTUKH IT' €30€JIEKTPUIHOTO ITapo-
Boro Kianany 1/2"
—  Po6ouwmii yac (TpUBaTiCTh MEPEXiTHOTO

pekIMY "BiTKpUTO-3aKPUTO") < 1lcek
—  Kyrosa pospainpaa 3matHicTh
(MiHIMAJIBHUN KyTOBHUI KPOK) 1 KyT. cex

HAYKA TA IHHOBAIIIIL. Ne 4, 2006

Puc. 1. IT'e30enexrpuyni Kiaanaxu 1ist 1py6 B 1/2 moiima i 1 moiim

—  Yac Biaryky 50 mMKc
—  Bara (3 1/2" mapoBum KpaHom) 250
—  Hanpyra sxkusnenss 12 B
—  Cnoxupya Harpyra 4-6 Br

Tanysi 3acmocyeanns
Taxi kmamann 3HANAYTh BUKOPHUCTAHHS B YCIX cHCTeMaXx,
Jie € TpyOu i MaricTpaiii: IlapoBe OIlaJIeHHSsI, BOIOIIPOBO/IH,
ra3orpoBo/u, HAPTOMPOBOH, TEIJIOBI PEAKTOPU, XIMIiTHI
peaxkTopu, CUJIOBI IBUTYHU, BAKYYMHI CUCTEMHU 1 T. JI.
[I'e30esekTpruHNT KJIaTTaH 103BOJISIE PO3BUBATH HOBI
MOKOJITHHSA CUJIOBUX cUCTeM (JIBUTYHU BHYTPIllIHBOTO 3T0-
paHHs1, TypOOpeaKTUBHI JIBUTYHU, IAPOBI 1 Ta30Bi reHeparo-
pH, SI/IePHI peakTopn ), PisHi TiZPaBIiYHI CUCTEMU 3 MAJTUM
YacoM BiZITYKY 1 BUCOKOIO HIBU/IKICTIO ylpaBiinnd. Bee e
JIO3BOJISIE PO3POOJISATH TEPMO-Ta30-TiAPABIIYHI CUCTEMH, 1110
HPALIOITh B PealibHOMY MaciiTabi yacy, 3i MBUAKOCTSIMU,
1110 HaBJIMIKAIOTHCS JI0 IIBUAKOCTEH €JIEKTPOHHUX CUCTEM.
Ha nmomarok 10 BUIIEBKA3aHOTO, IT'€30€JCKTPUUHUI
KJIAIIAH [PEICTABIISIE COOOI0 BEJIMKUI KOMEPIIIHHUI IT0TEH-
1iaJl Ha iHAUBiyaJIbHOMY JIoMaliHboMY piBHi. Kiana#, mo
OCHAIIIEHUH [TPOCTOI0 CUCTEMOO KEPYBaHHsI, I03BOJIsIE Oe3-
ITYMHO, TOYHO Ta 3 MiHIMQJIbBHIMU €HePrOBUTPaTaMU Pery-
JIIOBATHU TOJ[avy BOJH, TEILIa, Ta3y B M.

Cmadis po3pooxu
II'ezoenexTpuanuii knaman kommnanii LILEYA smaxonnTs-
cst Ha cTazii mateHtyBanus B Ykpaini ta CIITA.

Kowmmanist LILEYA 3aaTHa po3po6isiti HOBHUN PsiL
11'€30€JIEKTPUYHUX MIAPOBUX KJIANAHIB 3 TIEPEBUIILYIOUNMHI
napamerpamu i moxke Bupo6asaT 500—1000 oguaub B pik.

Konmaxmmna ingpopmauis

Mase HaykoBo-supoOuuue mignpuemcrso TOB "LILEYA"
IIETPEHKO CEPTII ®EJOPOBUY

Kuis 56, [Tpocnekr ITepemorn,37, KIII, 1730, IICOH, . 289
Ten./@axc (380-44) 241-96-31

Mo6. 8(067) 918-32-68

E-mail: tyl1@naverex kiev.ua

WWW.piezomotor.com.ua
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RENEWABLE ENERGY AND ENERGY CONSERVATION TECHNOLOGIES

NOVEL "ENERGETIC" MATERIALS & EQUIPMENT
FOR PORTABLE BATTERIES ASSEMBLY

Description
Electrochemical methods of energy storage and conversion
are of great interest for many practical applications. The mar-
ket of portable batteries and fuel cells for electronic devices is
showing a strong tendency to expansion. Answering the
needs of environmental protection, a lot of research work is
devoted to development of fuel cells and promising batteries
for electrical vehicles. There is a great demand, therefore, for
relatively low cost and environmental friendly electrode
materials and catalysts used in batteries and fuel cells.

However, there is a huge discrepancy between exper-
imental data obtained in the laboratories of different scien-
tific centers and battery manufacturers. The main reason is
that most research laboratories can not carry out electro-
chemical testing of their materials in full battery samples of
industrial sizes. It is impossible, therefore, to carry out
standard tests required by industry.

We have developed reliable, precise and relatively low
cost sets of laboratory equipment and technology for mak-
ing battery samples of standard industrial sizes.

Innovative Aspects and Main Advantages
Kyiv National University of Technology and Design
(KNUTD) has developed a set of Lab equipment and tech-
nologies in order to assemble the coin cells of 2016 and 2325
sizes (Fig. 1a,c¢) for testing the Lithium, Lithium-Ion,
Lithium-Polymer and alkaline manganese dioxide batteries
(Table 1), as well as novel materials for these types of batteries.
KNUTD has developed unique sets of equipment and

Table 1. Characteristics of coin batteries attained in standard
industrial sizes

Type of battery Size VOI{? g% C?I?Zilty’
LithiumIon battery 2016 4.2 10-15
Li/MnO, primary battery 2016 34 110
Alkaline Zn/ MnO, battery | 2016 1.6 91
Li/MnO, primary battery 2325 34 226
Alkaline Zn/ MnO, battery | 2325 1.6 190250

Table 2. Characteistic of cylindrical batteries attained in stan-
dard industrial sizes

Type of battery Size VOl{? &% C?fl)z.cﬁty’
Alkaline Zn/ MnQ battery AA 1.6 2600
Carbon/Zinc battery AA 1.6 760
Carbon/Zinc battery D 1.6 5044
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Fig. 1. Coin (a) and cylindrical (b) batteries of different che-
mistries, as well as laboratory equipment for assembling of bat-
teries (¢) and (d)

Lab. technology for assembling the following types of
cylindrical batteries:
— alkaline manganese dioxide battery AA size;
—  carbon/Zinc batteries of AA and D sizes (Fig. 1 b, d).
Different promising active materials, electrolytes, separa-
tors, conductive and other types of additives, current collec-
tors and other novel materials could be tested in battery sam-
ples of some standard industrial sizes of different chemistries.
For example, materials for negative electrodes of li-
thium — ion batteries with specific capacity from 400 to
600 Ah/kg have been developed in cooperation with supe-
rior Graphite Co., Chicago, IL.

Areas of Application

Different electronic and electrotechnical equipment (like
watches, flashlights, calculators, computers, children's
toys, remote-control stations, mobile telephones, cameras,
camera-recorders, etc.).

Stage of development

Tested, available for demonstration.

Contact details:

KNUTD, Prof. V. Z. Barsukov

2, Nemirovich-Danchenko str., Kiev 02011, Ukraine.
Tel.: 256 2102; Fax: 280 0512

E-mail: chemi@mail vtv.kiev.ua

SCIENCE AND INNOVATION. Ne 4, 2006



BIAHOBJIFOBAHA EHEPMETUKA TA TEXHOJIOri EHEPrO3BEPEXKEHHS

HOBITHI "EHEPTETUYHI" MATEPIAJIN
TA JABOPATOPHE OBJIA/THAHHSI .
AJIA SIBPAHHS IIOPTATUBHUX BATAPEN

022150 npono3suuii

Enekrpoximiuni MeTomm 36epeskeHHs Ta ePEeTBOPEHHS eHep-
ril MAIOTh 3HAYHUI iHTEpPeC [JIs1 GAraThbOX MPAKTHYHUX 3aCTO-
cyBaHb. PUHOK 1opratiBHUX OaTapeii Ta NaJuBHUX eJIeMEH-
TIB /IS €JIEKTPOHHUX IIPUCTPOIB MA€E CTALY TEHJEHIUIO 10
posmmpenns. barato pociipkens TakoK MPUCBSYEHO PO3-
pOoOIIi TTAJIMBHUX €JIEMEHTIB Ta MEePCIeKTUBHUX Gatapeit s
€JIEKTPOMOOITIBHOTO TPAHCIIOPTY B 3B'A3KY 3 HEOOXIIHICTIO
3aXMCTY OTOUYYIOUOTO CEpEIOBHINA. 3 ypaXyBaHHIM €KO-
HOMIYHOTO Ta €KOJIOTTYHOTO ACTIEKTIB IIPOOJIEMHE ICHYE, TAKIM
YMHOM, BeJIMKa [0Tpeba B BiZIHOCHO HEIOPOIUX Ta eKOJIOTTYHO
6e3MeUHNX eJIEKTPONHUX MaTepiaax Ta KaTajizatopax /s
AKyMYJISITOPHUX Oarapeil Ta MaJIuBHUX eJIeMEHTIB. 3 HIIOro
GOKY, iCHY€E 3HAUHE PO3XOIKEHHS B €KCIIEPUMEHTAIBHIX J[a-
HUX, SKi OTprMaHi B JJabopaTopisiX PisHUX HAYKOBUX HEHTPIB
Ta y BUpOOHUKIB Garapeii. Ile yacTo TpamisieTbest ToMy, 110
GIIBIICTD HAYKOBHUX JIaOOPaTOPiil He MAlOTh MOJKJIMBOCTEN
BUKOHYBATH €JTeKTPOXIMIUHI TOCTI/IPKEHHST TAKUX MaTepiasiB
B peaJibHUX MPOTOTUIAX Garapeil cepiiitux poamipis. Tomy
HAYKOBI[l 4aCTO HE MOXKYTb BUKOHATH CTaH/IAPTHOTO TECTY-
BaHH#A, HeOOXiIHOTO 7T TPOMKCIOBOCTI. MeToro faHoi yac-
TUHU poboTh OyJia po3poOKa HaiiHMX, MPEnu3iiHuX Ta
BiJHOCHO HEIOPOTUX KOMILIEKTIB J1a00paTOPHOro 00JIaiHaH-
HS1 JIs1 BUTOTOBJIEHHS €KCIIEPUMEHTAIbHIX 3paskiB GaTapeit
CTaH/IAPTHUX HPOMHCIIOBUX PO3MIpiB.

Hosusna ma ocnoeni nepeesazu

KHYT/I po3po6uB KOMILIEKT JIaOOPATOPHOTO 0OJIaiHAHHS
Ta TEXHOJIOTII0 30MPAHHST MOHETHUX €JIEMEHTIB THITOPO3Mi-
piB 2016 ta 2325 (Puc. 1 a, B) st BunpoOyBaHHs B JIiTiil-
iOHHUX, JHTII-1TOJTIMEPHUX TA JIY>KHUX 1iIOKCU/-MapraHile-
Bux Garapesx (Tabur. 1), a TakoK HOBITHIX MaTepiajiB AJst
11X THIIOPO3MIpiB GaTapeii.

Ta6a. 1. XapakTepUCTHKH MOHETHHX Oarapeil, CKIaJieHUX B
CTaH/JaPTHUX TUIOPO3Mipax

Tun Garapei Tuno- | Hampyra, | €MHICTS,
po3mMip B MATOZL
JliTili-ioHHI aKyMynATOpH 2016 4.2 10-15
Li/MnO, nepBunHi 6arapei | 2016 34 110
Jlysxni Zn/ MnO, 6atapei 2016 1.6 91
Li/MnO, nepBunHi Oarapei | 2325 34 226
Jlysxni Zn/ MnO, 6atapei 2325 1.6 190-250

Ta6u1. 2. XapakTepUCTHKY IWIHAPUYHUX OaTapeil, OTpUMaHUX B
CTaHJapPTHUX PO3Mipax

Tun Garapei Tuno- | Hampyra, | €wmHicTb,
po3mip B MATOZI
Jlyxui Zn/ MnO, AA 1.6 2600
nepBUHHI Oarapel
Carbon/Zinc 6arapei AA 1.6 760
Carbon/Zinc Garapei D 1.6 5044

HAYKA TA IHHOBAIIIIL. Ne 4, 2006

Puc. 1. Monerti (a) ta uuiinapuysi (6) GaTapei pisHUX cHCTEM,
a TaKox JabopaTropHe 00JaaHAHHS i1 30UPAHHS BiANOBITHIX
Oarapeii (B, 1)

Po3po6iieHi Takok KOMILIEKTH O0JafHAHHS Ta TEX-
HOJIOTist 30UPAHHS Uil HACTYIHUX THUINB IUIIHAPUYHIX
Garapeii: yskui Zn/MnO, nepsunti poamipy AA; corboBi
Garapei cTanzapTHuX TUIOpo3MipiB AA ta D. PisHi nepcrek-
TUBHI aKTUBHI MaTepiaj, eJIeKTPOJIiTH, CeTapaTopH, eJeK-
TPOIPOBIIHI 06ABKH, TOIO MOXKYTh OYTH POTECTOBAHI B
GaTapestx pisHUX CHCTEM Ta THITOPO3MipiB.

Hanpuxknan, B8 coisnpani 3 Superior Graphite Co.,
Chicago, IL 6y po3pobsieHi MaTepiajiu il HEraTUBHOTO
€JIEKTPOMY JiTi-iIOHHOTO aKyMyJiITOpa 3 TMUTOMOIO EMHi-
ctio 400-600 A-rom/xr.

Tanys3v 3acmocyeanns

Ejiekrponne ta ejlekTpoTexHiute obagHanns (HanpuKJIaz,
TOAMHHUKY, JIXTAPUKH, KaJIbKYJISTOPU, KOMI IOTEPH, /-
TSAYI irpamiku, AUCTAHINIHI MyJbTH, MOOLIBHI TesnedoHu,
Bi/leokamepu, TOTIO).

Cmadis po3pooxu
[lepeBipena, roroa /it IeMOHCTPAIlil — POBE/IEH] HATYP-
Hi BUIIPOGYBaHHSI.

Konmaxmmna ingpopmauia:

KHYT/]

npod. B. 3. bapcyxon

ByJs1. Hemuposuua-/lanuenxo 2, Kuis 02011, Ykpaina
Ten.: 256 2102;

daxc: 280 0512,

E-mail: chemi@mail.vtvkiev.ua
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RENEWABLE ENERGY AND ENERGY CONSERVATION TECHNOLOGIES

SUPER-STABLE, LOW-EMISSION, FLAT-FLAME BURNERS

FOR INDUSTRIAL FURNACES

Description

The proposed burner facility concerns development of the
concept and designs of environmentally compatible burn-
ers of super stable combustion performance, each of them
being available within wide temperature range for reheat-
ing and heat treatment furnaces. It's assumed that the fur-
nace operation ensures high power efficiency and mini-
mum NO, emissions. The Flat Flame burners represent
radiation type of facilities. They are intended to provide
high intensive uniform heat input for the industrial fur-
naces of various purpose, beginning from those operating at
low (750...1050 K) to high temperature (1550...1900 K)
furnaces. LE FFB provide technological, energetical and
environmental advantages to furnaces.

Innovative aspect and main advantages

—  LE FFB ensure uniform distribution of temperatures
(non-uniformity is +5...10 K and heat fluxes devia-
tion not more than * 2...10 %) in the interface of the
heating surface.

—  The use of the burners in industrial furnaces ensures
20...30 % of fuel saving.

—  LE FFB represent universal burner design as for the
temperature range of the furnace operation
(800...1900 K) in the conditions with variation of the
furnace thermal capacity and air excess factor.

—  LE FFB ensure super-stable low-emission fuel com-
bustion in the wide ranges of the furnace tempera-
tures (500...1900 K) and combustion air preheating
(till 600...800 K).

—  Each of the burner facilities ensures the furnace oper-
ation in the wide range of furnace temperatures, and
thus, provides the possibility for realization of com-
plicated operating practices (usually for heat treat-
ment furnaces).

—  Environmental advantages (concentration value of
the main pollutants):

— [NO,] - no more than 20...80 ppm (depending on
air preheating (300...600 K) and the furnace temper-
ature up to 1773 K);

— [CO] - not more than 10 ppm.
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a b

Fig. 1. Front (a) and side (b) views of the flame formed by
operation of LE FFB

Areas of Application

LE FFB are developed for use in the reheating, thermal
and chemical-thermal treatment of ferrous and non-ferrous
metals, as well as non-metallic materials: firing of ceramics,
radio-ceramics, ferrites, metallic compounds, salts and
oxides of metals, pyrolysis of the petroleum products; melt-
ing of glass and mineral glass wool.

Stage of Development

The prototypes of the burner are tested at a fire test bench
and in industrial conditions; available for demonstration.
The previous version of this burners (series GPP)(FFB)
have been patented in many countries, commercialized,
and various standard sizes have been widely used in vari-
ous branches of the industry.

Contact details

Gas Institute, National Academy of Sciences of UKRAINE
Boris SOROKA, Principal Scientist, Dr. Sc. (Eng.),
Professor

39 Degtyarivska St., 03113 Kiev, UKRAINE

TEL/FAX: (38-044) 455-59-98

E-mail: soroka@elan-ua.net

SCIENCE AND INNOVATION. Ne 4, 2006



BIAHOBJIFOBAHA EHEPMETUKA TA TEXHOJIOri EHEPrO3BEPEXKEHHS

EROJIOITYHO YHUCTI IIJIOCKOIIOJIYM ' AHI ITAJTbHUKHU
INIABUIITEHOI CTABIJIbHOCTI TOPIHHA

022150 nponosuuii

[TpononyeTbest KOHCTPYKILiS €KOJOTIYHO YUCTUX IIJIOCKO-
TIOJIYM 'STHUX HAJIbHUKIB 3 HA/[BUCOKMMU ITOKa3HUKAMH CTa-
GITLHOCTI TOPIHHS TTOJTYM'sT y TIIMPOKOMY iHTEpBaJIi TeMIIe-
paryp, TEMJIOBUX HOTYKHOCTe! Ta HAJUINIIKIB TOBITPS /IS
TIPOMHUCJIOBOTO BUKOPUCTAHHS B MIPOMUCJIOBHX IIe4ax, IO
[IPaIIoIOTh Ha FA30BOMY I1aJIUBI.

[I;mockomnomym ' sTHi TATPHUKY € IPUCTPOSIMU Pajiialtiii-
HOTO THILY, IKi 320€311e4yI0Th BUCOKO IHTEHCUBHE PIBHOMID-
He Ti/IBe/IEHHS TETVIOTH B TEXHOJIOTIYHIX TTeyaX pisHOMAaHiT-
HOTO IIPU3HAYEHHS, ITOUYMHAIOYH Bil HU3PKOTEMIIEPATYPHUX
arperatis (750...1050 K) 1o BHCOKOTEMIIEpaTypHUX TTeUe
(1550...1900 K) sk OCHOBHUX CITOKMBaYiB MAaJTbHIKOBUX MTPHU-
cTpoiB 3aszHaueHoro tumy. [ledi, obaaHaHi TATIbHUKAMU
['TITI-LE 3a6e3medyioTh y CHOIyYeHHi TeXHOIOTUHI (BHCOKaA
AKICTD TIPOZYKILIT), eHepreTnyti (eKOHOMIsS MajmBa) Ta €Ko-
JioriuHi (HU3bKIil piBeHb 3a0PYIHIOIOUMX PEYOBUH ) TIEPEBATHL.

Hoesusna ma ocroeémi nepeesaeu:

—  IlinockornosyMm'siHi TaJIbHUKHY 3 HiZABUIIEHOIO CTabiIbHi-
crio ropinns TTITI-LE 3abesneuyiors piBHOMIpHHUIT po3-
mofii  Temmepatyp (HepiBHOMIpDHICTh CKJajiae
+5...10 K) ta rerioBux moTokis (BiaxXuieHHs He Oiibin
HiK * 2...10 %) B Mekax IOBEpXHi, 110 HATPiBAETHCSI.

—  Buxopucranna nampaukis I'TIII-LE B mpomucioBux
nedax 3abesneaye 20...30 % exoHOMIIO ManBa.

—  ITnockomomym'swi mampauku TTITT-LE 3a6e3neuyiors
BUKJTIOUHO CTabiibHe HU3bKOEMICiiTHe CIIaTIOBAHHS Ta
NPUAATHI i T1edeil 3 PisHUM piBHEM POOOUMX TeM-
meparyp: Bifi HU3bKOTEMIIEPATYPHUX /[0 BUCOKOTEM-
meparyprux (Bizx 500 1o 1900 K) B ymoBax 3minum mo-
TyskHOCTI B iarazoni 1:10 Ta koedimienTa HAIUTIKY
noitpst 0.8...5.0, a TaKOK TeMIepatyp ImiAirpiBy mosi-
Tpst mo 600...800 K.

—  Kosxnnii 3 mmockomnorym' THUX TATBHIKIB 3 TTi/[BUTIIE-
Hoto cTabinbHicTio ropints TTII-LE 3abesneuye 6e3-
mepebiiiie TOPIHHS MaTNBa B IMTUPOKOMY TEMIIEPATYP-
HOMY JialiasoHi eKcriryarailii meui, sabesnedyoun ta-
KM YIHOM peaJli3aliio CKJIaTHIX TeXHOJIOTIYHIX pe-
JKUMIB (3BUYAITHO B yMOBax medei /it TepMiuHOi 06-
POGKHM 3ar0TOBOK).

—  ExoJsoriuni mepeBaru miocKomoxyM' STHUX TaTbHIKIB
T'TIII-LE (koHueHTpallisi OCHOBHUX 3a0pyAHIOBaYiB
atmocdepn):

— [NO,] — He 6inpiue Hix 20...80 ppm (B 3a1exKHO-
cti Bix Temiepatypu tigirpisy nositps (300...600 K)
Ta temiieparypu 1edi go 1773 K);

— [CO] — ne 6isbie Hizx 10 ppm.

HAYKA TA IHHOBAIIIIL. Ne 4, 2006

a 0

Puc. 1. Bun daxeny npsimuii (a), 360ky (6) npu poOOTi najbHu-
ka I'TIII-LE

Tanys3v 3acmocyeanns

[Inockononmym'sini manmpHuku cepii LE npusnaueni nis
OlaJICHHS] TEXHOJIOTIYHUX Tededl OaraTbox rajayseil mpo-
MUCJIOBOCTI, sIKi IIpU3HAUeH] [Jist 3a0e31edeH sl TeMIepa-
TYPHUX PEKMMIB Pi3HOTO PiBHS, TIEPII 32 BCe — JIJISI BUCOKO-
TeMIIepaTypHUX IIPOIIeCiB: B HArpiBaJbHUX Ta TEPMIUHUX
neyax MeTajyprifilHoro BUpOOHUIITBA Ta MAIIMHOOY Iy BaH-
H$l, B lleyaX OOHaJIeHHs KePAMiKK Ta CKJIOILJIABUJIbHUX ar-
perarax IPOMUCJIOBOCTI OyiBeJbHUX MaTepiasliB, B Ieyax
XiMi¥HOT Ta HahTOXIMIUHOI TPOMUCIOBOCTI Ta iH.

Cmadis po3pooxu

Pospobka roToBa 10 JeMOHCTpaILii, TpoBeeHi TPUBAI eK-
CIIEPUMEHTAJIbHI IOCIIKEHHST POOOTH TAJIbHUKA B yMOBAaX
BOIHEBOTO CTEH/Iy Ta BUIIPOOYBAHHSI B yMOBaX IIPOMUCIIO-
BOI yCTAHOBKH.

[Tomepenni Bepcii KOHCTPYKITH TIOCKOMOJIYM STHIX
nasnbHukis cepiii [TIIT pisHux Tunoposmipis Oyiau 3axu-
IIeH]I YMCEeJbHUMU TIATEHTaMU B GarathboX KpaiHax, KoMep-
11iasi30BaHi, MIPOKO BIIPOBA/KEHI Y PIBHUX TATy3sX MPO-
MUCJIOBOCTI, JI0TEIep BUTOTOBJSAIOTLCS Ta I1OCTAYAIOTHCS
3aMOBHUKAM.

Konmaxmmna ingpopmauia:

[ncturyT razy HAH Yxpaian

Copoxka bopuc Cemenosuy,

JOKTOP TEXH. HayK, Ipodecop,

TOJIOBHUI HAYKOBUii CIIiBPOOITHUK IHCTUTYTY.
03113, Yxpaina, Kuis, Byx. /lerrapiscpka 39
Ten./Daxc: (38-044) 455-59-98

E-mail: soroka@elan-ua.net
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RENEWABLE ENERGY AND ENERGY CONSERVATION TECHNOLOGIES

TECHNOLOGY FOR BIOGAS UTILIZATION

Description

Biogas (methane (CH,) and carbon dioxide (CO,) gaseous
mixture) is fuel gaseous mixture with CH, > 50 %. The use of
biogas is an important task as it would solve ecological
(limitation of biogas atmospheric emission) and economi-
cal (additional energy source) problems. We have devel-
oped a technology and a facility for biogas utilization.

The facility consists of 6 separation modules working
alternately and ensuring continuity of the technological
process. Depending on input biogas composition and
requirements to products, facility can contain a set of all
modules or one of them.

Facility allows to divide biogas into the components:
—  liquefied almost pure methane in standard vessels with

volume 40-50 litters under the pressure 20 MPa and

with purity 96 %;

—  liquid carbon dioxide in similar vessels under the pres-
sure 5—6 MPa;

—  solide carbones dioxyde (dry ice ).

Technical parameters of the facility:

—  overall dimensions, mm — 1700x1050x650;

—  productivity in biogas terms — 50 nm®/hour;

— admixtures of the other components in the separated
methane and carbon dioxide — ~ 4 %;

- facility weight — ~ 150 kg.

Pressure swing method was used for this work.
Method uses different concentrations of biogas compo-
nents in the gaseous phase at the upper and lower pressure
levels in absorber, that is caused by different absorbability
of the carbon dioxide and methane. When gaseous phase is
sampled from the absorber at the upper pressure level, we
obtain mixture enriched with less sorbent component —
methane, when it is done at the low pressure level — more
sorbent carbon dioxide.

Facility block scheme, its general view and motor-
generator are shown at the pictures.

Innovative Aspects and Main Advantages

The main innovative aspect is the use of the Pressure
Swing Method (PSM). The cycle is short and the process
requires room temperature. These two factors combined
with motor-generator working at the produced methane
ensure autonomous facility operation.

Areas of Application
The facility can be used in different fields in which organic
wastes are concerned:
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Fig. 1. Block diagram of the autonomous complex facility for
biogas utilization

Fig. 2. Model of an experi- Fig. 3. Motor-generator
mental-industrial facility

for biogas separation.
General view
—  Agriculture;

—  Factories of the food industry;
—  Plants of biological purification foul water;
—  Solid domestic waste dumps.

Stage of development
Development phase — laboratory tested, available for
demonstration

Patented: Patents of Ukraine: U 38746 A, bulletin
Ne4, 2001; U 44512 A, bulletin Ne2, 2002; 8870, bulletin
Ne8, 15.08.2005

Contact details

Institution: National Science Center "Kharkov Institute of
Physics and Technology”

Principal Contact: Khazhmuradov Manap A.

Address: 1 Akademicheskaya St., Kharkiv, 61108, Ukraine
Tel.: 380-57-335-68-46

Fax: 380-57-335-35-33

E-mail: khazhm@kipt.kharkov.ua
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BIAHOBJIFOBAHA EHEPMETUKA TA TEXHOJIOri EHEPrO3BEPEXKEHHS

YCTAHOBKA TA TEXHOJIOTTS IO YTUJII3AIIIL BIOTA3Y

022150 npono3uuii

bioras (cymimr metany (CH,) ta miokcuny Byriertio (CO,))
€ TOPIOUOIO Ia30BOI0 CYMIMIIIO, 110 MicTuTh > 50 % CH,.
Bukopucrattst 6iorasy € BaKJIUBOIO 33]1a4€l0, 10 BUPIIIy€e
npobJeMI: eKOJIOrYHy — OOMeKeHHs eMicii MetaHy B ar-
Mocdepy, eKOHOMIUHY — JI0JIaTKOBe JixKepesio eneprii. [lms
BUPITIEHHS 1[MX 3aBaHb PO3POOIEHO TEXHOJIOTIIO Ta yCTa-
HOBKY 110 yTHJIi3aii 6iorasy.

YcranoBka MicTUTh 6 TIOTIEpEMiHHO TIPAIIOI0YIX PO3-
JLTOBUX MOJYJIB, 10 3abe3nedye Ge3nepepBHiCTh TeXHO-
JIOTIYHOTO TPOTIECY:

3ajexkKHO Bifi CKJIaay BUXIAHOTO Giora3y W BUMOT 0
TIPOYKTIB, IO 0/IeP:KYIOTHCS, BOHA MOJKE CKJIA/IATHCS SIK 3
TTOBHOTO HaGOPY MO B, TaK i 3 OHOTO MOZYJIsT (PO3/IiTO-
BOTO).

YeraHoBKa JI03BOJISIE PO3LINTH 6i0Ta3 Ha KOMIIOHEHTH:
—  3Pi/[UKeHUH, TPAaKTUYHO YHNCTU, METaH y CTaH/AapT-

Hux Ganonax o6'emom 40—-50 a1 mig Tuckom 20 MIla

4CTOTOI0 > 96 %);

—  piAKUI MIOKCHA BYTJIEII0 B TaKUX sKe OasoHax TPH

THCKY 5—6 MIla;

—  TBepAWii MiOKCHU BYTJeIio (CyXuii JIij).

TexHiuHi XapaKTePUCTUKN YCTAaHOBKU:

—  rabaputHi posmipu, MM — 1700x1050x650;

—  IpOAYKTHBHICTH 110 Giorazy — 50 HM® /romumy;

—  JIOMIMIKY {HITUX KOMIIOHEHTIB Y PO3/IiJIEHITX MeTaHi if
niokeui ByrJenio — ~ 4 %;

—  Maca ycTaHoBkHu — ~ 150 k.

VY poboti ycTaHOBKH BUKOPHUCTOBYETHCSI METOJ KO-
POTKO LIUKJIOBOI Oe3 HarpiBHOI agcopOiii. Meroa nossirae
Y BUKOPHMCTaHHI Pi3HOI KOHIIEHTpallil KOMIIOHeHT Oiorasy B
ra3oBill ¢azi mpu BEPXHbOMY i HUZKHBOMY PiBHSIX TUCKIB B
azcopbepi, 00yMOBJIEHOIO PI3HOIO CTYIIHHIO afcopOIii Me-
TaHy ¥ AIOKCHAY BYTJIEIo. 3aificHio0Yn Bigbip ra3oBoi
(asu 3 azicopbepy pH BEPXHLOMY PIBHI THCKY, O/IEPIKYEMO
cymil, 36aradyeHy METaHOM, IO € MEHII COPOYIOUNM KOM-
MOHEHTOM, — a [IPU HUKHBOMY — OLIbII COPOYIOYNM JIOK-
CHJIOM BYTJIEITIO.

Biok-cxema KOMIIIEKCHOI YCTAaHOBKH, ii 3arajbHU
BUTJISAZ i IBUTYH-T€HEPATOP IIPE/ICTABIIeH] HAa PHCYHKaX.

Hosusna ma ocnoemi nepeesazu

HoBuM € BUKOpHCTAHHSI METOLY KOPOTKOIMKJIOBOI 6e3-
Harpisroi agcop6biii (PSM). Mana TpuBaicTh UKy i
KiMHATHA TeMIlepaTypa MpoIlecy [03BOJISIIOTh CTBOPIOBATU
MOOIJIBHI PO3IIJIOBI YCTAaHOBKH, IKi B KOMIIJIEKCI i3 ABUTY-
HOM-TeHepaToOpOM, IO MPAIIOE HA TIPOAYKYEMOMY MeTaHi,
3a6e311e4y10Th aBTOHOMHY POOOTY YCTAHOBKIL.
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Buoras Buaro- P ypeaxyysmsa | 02
e P> nomormrems [ 7|  yorpolioree | “macoc [
CH,4+C0, x x
| e <
e - arop]. - — - SuextposHeprat
Smexrposneprag

Puc. 1. Biok-cxeMa KOMIUIEKCHOT yCTaHOBKH IO yTUJIi3anii 6io-
ragy

Puc. 2. 3aranpumii Bursisy Puc. 3. JIBuryn-reneparop
MaKeTy JOCJIiIHO-IPOMHCIIO-

BOi YCTAaHOBKH PO3/iIEHHS

Giorazy

Tanysi 3acmocyeanns
YeranoBka Moske OyTH BUKOPUCTAaHA B Pi3HUX cepax:
—  Arpapmue rocroapcrso.
—  IligmpmemcTBa Xapy0oBO1 IIPOMUCIOBOCTI.
— Cranitii 6i0J10riYHOTO OUUIIIEHHS CTIYHUX BOJL.
— 3BajuIna TBEPANX H06yTOBI/IX BIIXO/IIB.
OHUM CJI0OBOM, CKPi3b, 16 MAEMO CIIPABH 3 OpTaHiu-
HUMU BIJIXOaM#

Cmaois po3pooxu
Cragiist pO3BUTKY — [IPOBe/IeHi 1ab0paTOPHi TECTH YCTAHOB-
KM, TIPOBEIEHO BUMPOOYBAHHS i BOHA JOCTYIHA JUIsT Jie-
MOHCTpAITil.

ITarenTtosana Patents of Ukraine: U 38746 A, bulletin
Ne 4, 2001; U 44512 A, bulletin Ne 2, 2002; 8870, bulletin
Ne 8, 15.08.2005

Konmaxmmna ingpopmauin

Opranizamuis: Harionansuuit Haykosuit Hentp "Xapkisch-
KUH Pi3UKO-TeXHIYHUT iHCTUTYT"

Konraktaa oco6a: Xaxmypagos M. A.

Anpeca: 61108, Xapkis, Akazemiuna, 1

Tenedon: 380-57-335-68-46; Maxc: 380-57-335-35-33
Enexrponna momrra: khazhm@kipt.kharkov.ua
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RENEWABLE ENERGY AND ENERGY CONSERVATION TECHNOLOGIES

SOLAR ARRAYS FOR PORTABLE ELECTRONIC EQUIPMENT

Description

The increased number of complicated portable electronic
equipment containing electrical accumulator batterys in
last 5-10 years, tendency to widening of the equipment
functions and reduction of dimensions, and also pressing
need for mass application of ecologically pure renewable
sources of energy — these are the necessary prerequisites for
mass application of decentralized photovoltaic chargers.

Portable solar arrays are intended for professional
and everyday portable electronic equipment power supply
(mobile and satellite phones, satellite navigation systems,
portable computers, modern photo- and video- cameras,
ecological monitoring equipment, audio equipment etc.) in
autonomous conditions.

The principle of electrical energy generation by solar
arrays is based on photovoltaic effect in semiconductor
structures with p-n- junction. The monocrystalline silicon
as material for solar cells is used. It allows to ensure high
efficiency of photoconversion and long service life. The
hermetic sealing is carried out with the use of hot lamina-
tion in vacuum technology.

On Fig. 1 a vacuum laminator VL540/290 is pre-
sented which was developed and made in SDTB of
V. Lashkaryov ISP of NAS of Ukraine and was used for
experimental samples of solar arrays manufacturing.

On Fig. 2 an experimental sample of solar array for
mobile phones SBMT-S-8.0-0.23 is presented, which can
be used for other portable equipment as well.

Specifications of solar array SBMT-S-8.0-0.23

Charging current* -0,23A
Open-circuit voltage* -80V
Dimensions
in operation position —75,0x270,0%3,8 mm
in transportation position —75,0%55,0x15,0 mm
Weight -120 g

*AM (1,5), 1000 Wp/n? 25+2 °C.

w

Fig. 1. Vacuum laminator VL540/290
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Fig. 2. Folding solar array for mobile phones SBMT-S-8.0-0.23
(experimental sample) and its case

Innovative Aspects and Main Advantages
The main innovative aspect is in applying the principle
usually used for space equipment: in the transportation
position solar array is in compactly packed condition and
has minimal weight and dimensions parameters.

The design and technology guarantees its high resistance
to negative climatic and transport factors, high reliability and
considerable operation resource (up to 8 years and more).

Areas of Application
Portable solar arrays can be used in such areas as:
—  Communication;
—  Computer equipment;
- Military equipment;
—  Photo-, video- audio- equipment;
—  Tourism and everyday life.
As solar arrays are useful in any case when electric
energy is needed but stationary electrical grid is absent,
there can be other areas of application for them as well.

Stage of development

Experimental samples have been made. Laboratory tests
have been carried out. Laboratory technology has been
developed which is based on the technological equipment
made in SDTB of V. Lashkaryov ISP of NAS of Ukraine.

Contact details

Institution: Special Desing and Tecnological Bureau with
Pilot Production of V. Lashkaryov Institute of
Semiconductor Physics of National Academy of Sciences
of Ukraine

Principal Contact: Anatoliy Makarov

Address: 4, Lysogirska str., Kyiv, Ukraine, 03028

Ph. /fax (38044)-525-18-66

E-mail: avimak@ukr.net
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BIAHOBJIFOBAHA EHEPMETUKA TA TEXHOJIOri EHEPrO3BEPEXKEHHS

COHSYHI BATAPEI JIJISI TIOPTATUBHOI
EJIEKTPOHHOI ATIAPATYPU TA TEXHOJIOTIA

IX BUPOBHUIITBA

021120 npono3uuii

306i/bIIeHHS KIJTbKOCTI CKJIaHOI IIOPTaTHBHOI €JIEKTPOH-
HOI anaparypH, 0 BUKOPUCTOBYE eJIEKTPHYHI aKyMYJISITO-
pu B octari 5—10 pokiB, TocTiiiHa HAsIBHICTH TEH/ICHIIIT 10
posmmpenns ii QYHKIINH Ta 3MEHIIEeHHsS TabapuUTHUX
PO3MIpiB, a TAKOK HEOOXIAHICTh MaCOBOTO 3aCTOCYBaHHSI
€KOJIOTTYHO YUCTUX NMOHOBJIOBAHUX JIKEpeJ eHeprii CcTBO-
PIOE TIEPElyMOBH MAacOBOTO 3aCTOCYBAHHS JEIEHTPAi30-
BaHWX (HDOTOBOTBTATYHUX 3APSIAHIX TTPUCTPOIB.

ITopraruBHi coHsuHi  Garapei NpU3HAYEH] s HKIB-
JieHHst poeciiinoi Ta mo6yTOBOI MOPTATUBHOI €JIEKTPOH-
HOI armapaTypu (CTiTPHUKOBI Ta CYIyTHUKOBI TeTedoHH,
CYTMyTHUKOBI HaBiramiifHi CuCTeM”, MOPTAaTUBHI KOMTI ToTe-
pu, cydacHa ¢doTo- Ta Bieo- TeXHiKa, amaparypa €eKo-
JIOTIYHOTO MOHITOPWHTY, ay/lio arapaTypa Ta iHiie) B aBTo-
HOMHHX YMOBaX.

[Ipuniun renepartii eJleKTPUYHOI €Heprii COHTIHOIO
Garapecio ocHoBaHMN Ha (oToBOJBTaiuHOMY edeKTi B
HaMiBIPOBIIHUKOBUX CTPYKTYpax 3 p-n-liepexojoM. B
SKOCTi Marepiary $hoTornepeTBOpioBadiB BUKOPUCTAHO MO-
HOKpucTasiiyHuii kpemHii. e nossosisie 3abesneunTu Bu-
coKy edeKTUBHICTh (POTO TEPETBOPEHHS TIPH BETHKOMY
TepMini cayx6u. TepMeTnsaliist IpoBeicHa 3 3aCTOCYBaH-
HSIM TEXHOJIOTI] TapsJoTo JaMiHYBaHHS B BAKyyMi.

Ha puc. 1 mpexacrasnena gororpadis BakyyMHOTO
JamMinaropa, pospobieroro Ta surotoBieHoro B CKTBH
I®H HAH VYkpainu, BJI1540/290 3acTocoBaHOTO TSI BU-
FOTOBJICHHST EKCIIEPUMEHTAIBHUX 3Pa3KiB COHSUHUX OaTa-
peii. Ha puc. 2 npezacrasyiena ¢otorpacdis excrepuMeH-
TAJBLHOTO 3pa3Kka PO3KJIAAHOI COHAYHOI Oarapel st
MobimpHux TesedorisB CBMT-C-8.0-0.23, sxi MoxyTh 6y-
TU BUKOPWCTAHI i Z7IsT 1HIIIOT MOPTATUBHOI TEXHIKM.

Texniuni xapaxmepucmuxu

consaunoi oamapei CEMT-C-8.0-0.23
Sapaauunii ctpym™* — 0,23 A
Hampyra xosmoctoro xogy* — 8,0 B

Puc. 1. Bakyymuunii naminarop BJI540/290

\
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Puc. 2. Po3kiaana consiyna 6arapest 1uist MOOLIbHUX TesiepoHiB
CBMT-C-8.0-0.23 (excnepumenransHuii 3pa3ok). IIpaBopyu
Bz Garapei JekuTh ii QyTasip

TaGapuTHi posmipu

y po6OUOMY TIOJIOKEHH] —75,0x270,0x3,8 MM

y TPAHCIOPTHOMY TIostoxkeHHi — 75,0x55,0x15,0 MM
Maca —-120r

*AM (1,5), 1000 B1/M2, 25+2 oC.

Hoeusna ma ocrnoeéni nepeeazu

HoBusHna mosirae y BUKOPHUCTaHHI X0y, IO 3aCTOCO-
BYETBCS 7T KOCMIYHOI TeXHIKH, KOJIU y TPAHCIIOPTHOMY
MOJIOKEHHI COHsTYHA HaTapest 3HAXOIUTHCS Y KOMITAKTHO
CKJIaJIEHOMY CTaHi Ta Ma€ MiHiMasIbHi MacorabapuTHi mapa-
MeTpu. KOHCTPYKIIIEIO Ta TEXHOJIOTIEID BUTOTOBJIEHHS Ta-
PaAHTYETHCA i1 BUCOKA HA/IHHICTD, CTIHKICTD 10 HECIIPUAT-
JINBUX KJIIMATUYHUX i TPAHCHOPTHUX (haKTOPIB Ta BeJH-
Kuil pecypc pobotu (10 8 pokis i Gisibiie).

TIanysi 3acmocyeanns

TlopratuBhi consuni Gatapei MOXKyTb OyTH BUKOPHUCTaHI B
HACTYIHUX Tajly3dx: 3B's30K, KomIi'loTepHa TeXHUKa,
BificokoBa Ttexnika, Moto-, Bizeo-, ayneo- texuika, Typuam
Ta MoBCcsiKJAeHHe KuTTd. OJHUM CJIOBOM, CKpi3b, i€ He-
00Xi/[Ha eJIEKTPUKA 1 BIICYTHS CTAI[IOHAPHA EJIEKTPOMEPESKA.

Cmadis po3pooxu

Burorosineni excriepumentasibhi 3pazku. [Iposeneno na-
6oparopHi ButrpobysatHst. Ha ocHOBI po3pobJieHoro Ta Bu-
rotosieroro B CKTDH IMOH HAH VYkpainu texHoJ0oriyHO-
r0 00JIa/(HAHHSI CTBOPEHO J1a00PATOPHA TEXHOJIOTist BUPOO-
HUITBA.

Konmaxmmna ingpopmauin

Opranuzania: Crnenuaibie KOHCTPYKTOPCHKO-TEXHOJIO-
riune Giopo 3 Jlocaignum BUpoOHUITBOM THCTUTYTY (hidn-
KU HamiBOpoBigHukiB im. B. €. JlamkappoBa HAHY
Konraktaa oco6a: Makapos A.B.

Anpeca: 03028, Kuis, ByJ1. JIucoripcbkast, 4

Tenedon: 380-44-525-18-66, Daxc: 380-44-525-18-66
Enexrponna momra: avmak@ukr.net
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