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
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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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