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BJIMSIHUE JIEKTPOCTATHUYECKOMN OBPABOTKH PABOYEH KAJIKOCTH
HA PECYPCOCBEPE/KEHUE I'M/IPOAT'PETATOB CPEJACTB TPAHCIIOPTA

IIposedenvl  dKCnepumMeHmanvhvle  UCCIE008AHUSL  BIUAHUSA — KOHYEHMPAyuu  MONeKyl
CMeapuHoBol KUCIOMbl HA NPOMUBOUSHOCHbBIE CE0UCMBA paboyel HCUOKOCIU ¢ Yuemom
obpabomku ee anekmpocmamudeckum noiem. Onpeoenena payuoHAIbHAA KOHYEHMPAayus, npu
KOMOpou HAOM00aemcsi MUHUMANbHLIU U3HOC nap mpenus. Paspaboman cnocob noswiuienue
pecypca euopoazpe2amos Cpeocms mMpaHcnopma nymem oopabomxu padoyell HCUOKOCMU
AMEKMPOCMAMULECKUM NOTIEM.

IIposeoeni excnepumenmanvHi OOCTIONCEHH 6NIUBY KOHYEHMPAyii MOLEKYl CMeapuHo8oi

KUCTIOMU HA NPOMU3HOCHI 81ACMUBOCMI pOOOYOI pIOUHU 3 YPaXy8aHHAM 00poOKuU ii enekmpocma-
muyHumM noiem. Buznauena payionanvna konyenmpayis npu sAKiti Cnocmepieacmscs MIHIMATbHUL
3HoCc nap mepms. Po3pobnenuii cnocio niosuwenns pecypcy ciopoazpezamis 3acobie mpancnopmy
wsxoM 06podKU pobOUOL PIOUHU eLeKMPOCMAMUYHUM NOTEM.

IocTanoBka mpoodaeMbl

Ha cpenctBax TpaHcmopTa kele3HbIX JOpor YKpauHbl HIUPOKOE PaCIpOCTPAHEHUE MOy YUIIN
TUIPaBIMYECKHUE TPUBOABI U TUAPOIEpeaadn, KOTOPbIE HUCIIONb3YIOTCS AJIsl IPUBOIOB KOJIECHBIX Map
MOJIBMKHOTO COCTaBa, BEHTUISITOPOB OXJIAXJAIOIINX CHUCTEM, pabOurMX OPraHOB MyTEBBIX MAIIIKH.
BcenenctBue BBICOKOW CTOMMOCTH arperaroB THAPABIMYECKHMX NPUBOAOB M Mepelnad, a TakkKe
OO0NBIION TPYIOEMKOCTH PaboT MO UX PEMOHTY, BO3HUKAET HEOOXOAMMOCTD pa3pabOTKU U BHEAPEHUS
pecypcocOeperaronux TEXHOJIOTHM, HaMpaBIeHHbIX Ha YCOBEPIICHCTBOBAHME KOHCTPYKLHUN
arperaroB M yay4lIeHHE XapaKTePUCTUK PaOOUUX SKUIKOCTEH.

AHaJu3 npeamecTBYOIUX UCCIeT0BAHN I

Kak mokaspIBarOT paHee npoBeeHHbIC HccienoBanus [ 1—4], oqHuM u3 3G GhEeKTUBHBIX CITOCOOOB
MOBBIIICHHS PeCypca THIPOArPEraToB, SBISCTCS peaBapuTeIbHas 00paboTka pabouuX KUIKOCTEH
BHEIITHUM 3JIEKTPOCTATHYCCKUM ToyieM. [Ipu BO3aelcTBUM Takoro mojisi Ha pabovyro KUAKOCTh B
TUAPONIPUBOJIAX M TUIPOIIepeaadax MPOUCXOIAT CIACAYIONMINE MOJIOKHUTEIIbHBIE TTPOILIECCHI:

— BO3pacTaet 3amuTHas QyHKIHS padounX )KUIKOCTEH, CBsI3aHHAS C IPEIOTBPAILICHUEM MIOTEPh
Ha TPEHHUE M U3HOC B THAPABINYCCKUX arperarax;

— pecypc arperaToB yBEJIUYMBAETCS 32 CUET CYIIECTBEHHOTO CHIKEHHUS U3HOCA JICTAJICH.

[IpoBeneHHBIN aHAIM3 HAYYHBIX pa0OT B 00acTi 00paboTKH paboYnX KUIKOCTEH BHEITHUMHU
CHJIOBBIMH TIOJIIMHM TIOKa3aJl, YTO JAHHBIM IMPOIECC SBISCTCS aKTyaJdbHBIM C TOYKH 3PEHHS €ro
MPUMEHEHUS Ha cpeAcTBaxX TpaHcropra. OHAKO, B 3THX UCCIIEIOBAHMIX HE U3YUYEHHBIMH OCTAIOTCS
3aKOHOMEPHOCTH BJIUSHUS CTPYKTYPBl paOOUYUX KHUIKOCTEH, MOIBEPKEHHBIX JIEKTPOCTATHIECKON
00paboTKe, Ha pecypc THApPOArperaroB CPeACTB TPAHCIIOPTA.

®opMupoOBaHUe LeJIeld CTATbU

Llenbro MaHHOM CTaThbU SABIISIETCA MOBBILICHUE PECypca TMAPOATrPEraTOB CPEICTB TPAHCIIOPTA
MyTE€M YCTAHOBJIEHUS PALMOHAIBHON KOHIIEHTPAUMHM MPHUCAIKH B YCIOBHUSX 3JIEKTPOCTATUUYECKOU
00paboTKu paboueii KUIKOCTH.

OcHoBHasl YacTh

Pa6oune xuakoctu (PXK) mmpoko nCmonb3yroTcst Ha CpeIcTBaxX TpaHcmopTa. [jist BRITOIHEHHS
cBouX (YHKIIMA OHHU JODKHBI 00J1aaTh Pa3HOOOPA3HBIMU AKCILTyaTallUOHHBIMU CBOWCTBAMU,
KOTOPBIE HEMOCPEACTBEHHO 3aBHUCAT OT MX CTPYKTYphl. Pabodas KUAKOCTh MPEICTaBIsE€T COOOM
KOJIJIOMJTHYIO BBICOKOTUCIIEPCHYIO CHCTEMY, OCHOBHBIMH KOMITOHEHTAMHU KOTOPOU SIBJISIFOTCSI: 0230BOE
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MacJio, MPUCATKU PA3INYHOrO (YHKIIMOHATIHHOTO HA3HAUEHUS, YACTHUIIBI U3HOCA U 3aTPSA3HEHUN.

PaGoune xuakoctu Ha HE(PTAHON OCHOBE SIBISIOTCS MHOTOKOMIIOHEHTHBIM U KUJKOCTSMH,
coctosmuMu Ha 85-98 % n3 0a30BOro Macia, CBOMCTBA KOTOPOTO YIIyYIIAIOT BBEACHUEM MTPUCAIOK.
ba3oBeie Macia monyvaroT npu mnepepadoTrke HeTH TEepBOHAYATBLHOW MEPETOHKOM Ha (PPAKIUU C
MOCJIeAYIOIIeN OYUCTKON MaclIHbIX JUCTUIISATOB. BXoasiiue B cocTaB 6a30BOro Macia yrieBoJ0pOIbI
UMEIOT MPHUOIU3UTENIBHO OJMHAKOBYIO MOJIEKYISIPHYIO Maccy M MOAPA3IENAIOTCs Ha 3 OCHOBHBIE
IpyMIbL:

1. HadrenoBsie yrieBomopoas! (1iukmnoankansl ). COCTOST U3 HACKIIIIEHHOTO UKIIA (00BIYHO 5—6
METHUJICHOBBIX I'PYII) U OOKOBBIX YINIEBOJIOPOIHBIX 1ienouek. HadTeHOBbIE yIIIeBOAOPO/IbI SABISIOTCS
JKeJlaTeJIbHBIMH KOMIIOHEHTaMH, TaK KaK IMOBBIIIEHHOE WX COJEp)KaHHWE MPUBOAUT K YITyUILIEHHUIO
BSI3KOCTHO-TEMITEPATYPHBIX CBOMCTB U TEPMUYECKOMN CTAOMIBHOCTH pabounx >kuikocTei. B 6a30BbIx
Macjax KOHIIEHTpaIus IUKIoaIKaHOB 00brdHO cocTasisieT S0—75 % mo macce;

2. TlapadunoBsie yrneBomopozasl. [locTpoeHbl B BHIE MPAMBIX WIM Pa3BETBICHHBIX IETCH
C KonmuecTBOM aroMoB OT 5 mo 17. Ilpm HU3KMX TemmepaTypax mnapaduHbl KPHCTAILIU3YIOTCS,
M03TOMY B MAaJIOBSA3KMX 0a30BBIX Maciiax MPUCYTCTBYIOT TOJBKO JIETKHE Mapa(HUHOBbIE (Qpakiuu
, obecrieynBaroIMe MOJOTYI0 BSI3KOCTHO-TEMIIEpaTypHy0 xapakrepucTuky. CoaepkaHue HX B
0a30BOM Maclie ¢ yu4eToMm JenapaduHu3anuu B nporecce ounctku 10 20 %;

3. Apomaruyeckue ymiIeBOJOpOJbl. MoOeKynbl 3TOro Kiacca COCTOAT U3 OEH30JbHOTIO
HEHACBIIEHHOTO KOJIbIa ¥ HACBIIIEHHBIX OOKOBBIX Ilenell. Takas CTpyKTypa MOJIEKy]l 00ecreunBaeT
BBICOKYIO XMMHUECKYIO aKTUBHOCTh M PACTBOPSIOIIYIO CTIOCOOHOCTH apOMaTHUECKUX YITIEBOJJOPO/IOB.
C TOYKM 3peHHsI BI3KOCTHO-TEMIIEPATyPHBIX XapaKTEPUCTUK U TEPMOOKHUCIUTEIBHON CTa0MIbHOCTH
JAaHHBIA BUJ YIJIEBOIOPONIOB SIBISIETCS HEXeNaTeNbHbIM M B 0a30BbIX Macjiax €ro KOHLEHTpPalus
HaxoauTcs B penenax 10-30 %.

[Tpucanku 100aBnsOTCA B pabOUyIO KUAKOCTH C LENbI0 YITYUIIEHUS €€ HKCIUTyaTalluOHHBIX
cBoiicTB. OiHAKO, MO CBOEH MPUPOAE MPUCAAKHU SBISASACH MOBEPXHOCTHO-AKTUBHBIMU BEILIECTBAMU
(ITAB), o0nanaroT MOCTOSIHHBIM 3JEKTPUYECKUM AUMOIbHBIM MOMEHTOM, U TpPU OIpeNeIeHHON
UX KOHUEHTpAlWHU, B3aUMOJEUCTBYIOT MEXAy co00il M 00pa3ys pa3inyHble HAJAMOJIEKYJISpHbIE
CTPYKTYphl (TJIaBHBIM 00pa3oM Muuesuibl). Takue CTPYKTyphl CHUXKAIOT 3(P(EKTUBHOCTh
(hopMupOBaHUs CMA30YHOW IUIEHKHM HA IMOBEPXHOCTAX TPEHUS THIpOAnnaparoB, Kak CJEICTBUE
HMMeEEeT MECTO MOBBIIIEHHBIN U3HOC JIeTajei.

[Ipouecc dopMupoBaHus cMa3bIBalOUIEH IJIEHKM Ha TOBEPXHOCTSIX TPEHUS SBISETCS
MIPOLIECCOM JMHAMUYECKUM: MOCTOSHHO MPOUCXoAUT oOMmeH Mmonekyinamu [IAB mexny miieHkoit
1 00bEMOM Macia T. €. KOJUIMYECTBO OCAaKJICHHBIX MOJIEKY Ha MOBEPXHOCTH PAaBHO KOJUIMYECTBY
MUTpHUpOBaBIIKX ¢ Hee. Haxomsimuecs B o0beme PXK Hanmonexkynsipasie ctpykTypbl [TAB, ocaxknasch
Ha [MOBEPXHOCTH TPEHUS, UMEIOT ¢1a0yI0 CHITY CBSI3H C HEM, IPU 3TOM CMa304HbI CJI0I HUMEET MalyIo
HECYIYI0 CIIOCOOHOCTh. [yl MOJHOLIEHHOTO BBIMOJIHEHUS CBOMX (PYHKLUH MOJEKYJbl HaXOAATCA
B MOHOMEpPHOM COCTOSIHUHU, IO3TOMY LIE€JIECOOOpa3HbIM SBISETCS BBEJIECHUE MPEIBAPUTEIHLHOTO
JTana, HaIpaBJIEHHOTO HAa M3MEHEHHE MOJIEKYJISPHOW CTPYKTYphl pabouux skuakocted. OnHum
3 3pPexTuBHBIX crocoboB oOpaborka PXK pa3nuyHbIME CHUJIOBBIMU MOJSIMH, B YaCTHOCTH —
ANIEKTPUUECKUM.

CornacHo paHee MPOBEJACHHBIM HccheAoBaHUsAM [1-4] ycTaHOBIEHO, YTO TPU BBEACHHUH
npucanok (HenoHoreHHbIX Mosekyn ITAB) B pabouyro XKUAKOCTH HPOUCXOAMT IIPOLECC HX
azcopOLUU Ha MOBEPXHOCTSIX TPEHHUS, YTO CONPOBOXKIAETCS MOBBIILIEHUEM CpPOKa CIY>KObI Y3JI0B
ruapocucteM. OHaKo B 3TUX paboTax HE paccMaTpUBaIM CIEAYIOLIUE BOMPOCHI: KakoBa JOKHA
OBITh palMoOHaNbHAs KOHIEHTpalus Monekya IIAB B 6a3oBoM Macie, ¢ TOUKH 3pE€HUs] MUHUMYyMa
M3HOCA TUIPOANIapaToB B YCIOBUSAX BO3JIEHCTBUS 3JIEKTPOCTATUUYECKOTO MOJISL.

[enpro MaHHBIX AKCHEPUMEHTAIbHBIX HCCIEIOBAHUM SIBISJIOCH OINpEAEICHUE BIUSHUS
KOHILIEHTPAIM1 MOJIEKYJI CTEApUHOBOM KMCIIOTHI Ha IPOTUBOM3HOCHBIE CBOWMCTBA PabOUeHl JKUIKOCTH
C yueToM 00pabOTKHU ee IEKTPOCTATUYECKUM TIOJIEM.

K 0CcHOBHBIM HCIIBITAaHUSIM POTUBOM3HOCHBIX CBOMCTB CMa3bIBAIOLIUX KUIKOCTENH OTHOCSATCS
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CTaHJApTHBIC HCNBITAHHWS HA MAIllMHAX TPEHUsA. B aHHOM cilydae HCCIeI0BajIOCh BIIMSHHE
koHueHTpaiuu [IAB Ha ckopocTh n3HauBaHus nap TpeHus Ha MaiuHe TpeHust MACT-1. B kauectse
oOpa3uoB Ha mamnHe TpeHuss YIIM ucnonb3oBanuce 4 mapa quamerpom 8mm. [lpuHnunuaneHas
cxeMma napsl Tpenus YIIIM npusenena Ha puc. 1.

S By,

Puc. 1. YeTpipeximapukoBasi CXeMa HCIIbITaHUS POTHBOM3HOCHBIX CBOIMCTB paboueii
KUIKOCTH Ha MarmuHe Tpenus YIIM: 1 — map; 2 — o6oiiMa; 3 — BaHHA ¢ MacjoM

[Tpu mpoBeieHNM HccIeJ0BaHU HCIIOIB30BATIOCH CIIETYOIee 000PYJOBaHUE: MAILIIHA TPEHUS
MACT-1, mukpockor, 1abopaTopHasi TUApaBIndecKasi CTAHILIUS.

Cxema 1a00paTOpHONW YCTAaHOBKM Uil TPOBEACHHSI SKCIEPUMEHTAJIBHBIX HCCIEI0BaHUMN
IIPEICTABIIEHA HA PUC. 2.

2

Puc. 2. l'mapaBinueckast cxema nmabopaTopHoil ycraHOBKHM Ha 6aze MACT-1:
1 — nacoc; 2 — maHoMeTp; 3 — peryJaupyeMsblii Apoccenb; 4 — yCTpoicTBO Ui 00paboTKU
paboueii JKUAKOCTH MEeKTpocTaTHIecKuM nosieM; 5 — MACT-1; 6 — TepmoperynsTop;
7 — HarpeBaTeIbHBIN eMeHT; 8 — 6ak; 9 — mpeoXpaHUTENIbHBIN KIIanaH.

[IporpaMMoii  IIpOBENEHHsI  OKCIEPUMEHTAIBHBIX  HUCCIECIOBAHUN  IIPEAyCMarpuBajach
peannzanusi OMHOTO JIBYX(AKTOPHOTO AKCIIEPHMEHTA, I/ie (PYHKIMEH OTKIMKA SBISIACH CKOPOCTD
M3HAIIMBaHUs mapuKoB 0e3 o0pabotku PXK u ¢ o6paboTkoit D11 co crnenyromuMu He3aBUCUMBIMU
(bakTopamu:

— xoHueHTpauus npucanku CII, %;

— Temmneparypa pabdouei xunkoctu T, °C.

Pe3ynbrarhl SKCIEpUMEHTATIBHBIX UCCIIEIOBAaHUN TIPUBEICHBI B Ta0M. 1.
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Ta0muma 1
Pesynbrarhl sKCcriepuMeHTaNbHBIX UccienoBanuii Ha mammuae MACT-1
ITIAB ‘ Temnepatypa, °C ‘ CKOpOCTh U3HAIIMBAHUS
C 006paboTkoi pabodeil JKUJIKOCTH
CreapuHOBast 80 J =-364,24C° +347,92C* —88,414C + 20,027
KHCJIOTa 60 j =-1133,3C° +686,33C* —107,39C + 20,886
be3 06pabotku paboueil KUAKOCTH
. 3 2
CreapuHoBas 80 j =-1459,4C" +1059,2C* —206,04C + 31,504
KHCIIOTa 60 j =-1289,9C* +904,03C? —169,23C + 28,656

I'paduueckne wWHTEpHpETaNMM ypaBHEHHWH pErpeccHMd TIPH KOHCTAaHTE TEeMIEpaTyphl
MpeJICTaBJICHbI Ha puc. 3 u 4.
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Puc. 3. VI3MeHeHne CKOpOCTH M3HANTMBAHMSI OT KOHIIEHTPAIIUN CTEAPHUHOBOM KUCIOTHI

B paboueii xunkoctu npu Temnepatype 80 °C: “—* ¢ obpaboTkoii; “- -* 6e3 00paboTKH.
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Puc. 4. I3MeHeHue CKOpOCTH N3HAIIMBAHUS OT KOHLIEHTPALMU CTEAPUHOBON KHCIIOTHI
B paboueii xuakocTH npu temreparype 60 °C: “—* ¢ oOpabotkoii; “- -“ 6e3 0O6paboTkH
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CKopoCTh M3HAIIMBaHUA, IpU 00paboTKe paboyeil KUAKOCTH 3IEKTPOCTATHUECKUM I10JIEM
P OJMHAKOBBIX 3HAYCHUSX KOHLIEHTPALIMU CHMKAETCS, 4YTO OOYCJIOBJIEHHO pa3pylIeHUEM
MULEIIIPHBIX CTPYKTYp ITAB. C yueToMm sKcnEepHMEHTalbHBIX AAHHBIX, PECYypC TMApPOarperatos
CPEJICTB TPAHCIIOPTA MOYKHO ONPEJECIIUTD MO CIEAYIOLIEH 3aBUCUMOCTH!

T, @
J
rae loon — JOMYCTUMBII CHOC, MT;
J — CKOpOCTh CHOCA, MT/TO]I.
3aBHCHMOCTH, TpuBeAeHHbIe B Tabn. 1, u 3aBucumocTh (1) MO3BOJSMIM yCTaHOBHTH
OKCIIEPUMEHTAIBHBIM IIyTEM 3aKOHOMEPHOCTh HU3MEHEHHUS IIPUPOCTa pecypca OT KOHIEHTPALUU
MIPUCATKU B paboueld KUIKOCTH pUc.5.

2
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Puc. 5. U3smeHeHme mpupocTa pecypcea TupoarperartoB CpeiCTB TPaHCIIOpTa B
3aBHCHUMOCTH OT KOHIEHTPAIMU PUCAIKH TPU 00paboTKe pabodeil KHUIKOCTH
ANEKTPOCTATHYECKUM T0JIeM: Ty — H3MEHEHHUE MPUPOCTA PECypca U3 yUeTa dIIEKTPOCTATUICCKON
00paboTtku; Ts, — MBMEHEHHE IPUPOCTa pecypca Oe3 yueTa dJIEKTPOCTaTHIeCKOH 00paboTKu

CornacHo 3aBHCHMOCTH M300paXKEHHOW Ha pHUC. 5, MaKCUMalbHBIN MPUPOCT pecypca MpH
UCTIOJIB30BAHUM  DIICKTPOCTATUUECKONH O00pabOTKM pabodell KHUIAKOCTH HMMEET MeCTO IIpH
KOHIIeHTpauu npucaaku Ha yposse 0,28-0,32 % u yBennuuBaercs B 1,65 pasa.

BrIBOIbI

1. Buenom, anexrpocrarudeckast oopadorka PXK mpuBoauT kK CHUYKEHIIO CKOPOCTH M3HAIIIMBAHUS
no 1.5 paza B ucciaegyemom auana3zoHe KoHneHtpauuil. [Ipuuem, ¢ poctom koHueHtpanuu [TAB
CKOpPOCTb M3HAILIMBAHUS UMEET MUHUMAJIbHbIE 3HAUCHUS U1 000UX CIy4aes.

2. IlpumeHeHme odyeKTpocTaTudeckoii oOpabotkum PX cmemaer MHHUMYM CKOpOCTH
W3HAIMBAHUSA OOpas3loB TpPEeHHs B 00JacTh OONBIIMX 3Ha4eHWH KoHmeHTpauuu I[IAB. D10
NOATBEPXkKAAET (DaKT pa3pylICHUs B AIEKTPOCTATUYECKOM IOJIE HAIMOJIEKYISIPHBIX CTPYKTYP.

3. [TonmyueHHbIe pe3ynbTaThl MO3BOJISAIOT YCTAHOBUTH PAlIMOHAIBHBIE 3HAUEHUSI KOHLIEHTPAIU
ITAB B PX nnga nByx BapuaHTOB €€ SKCIUTyaTallMd, ¢ Y4Y€TOM MHUHMMyMa H3HOCA JeTajiei
TUIPOArperaToB CPeACTB TPAHCIIOPTA.
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INFLUENCING ELECTRIC TREATMENT OF WORKING LIQUID ON
RESOURCE OF KNOTS, FRICTION OF THE HYDRAULIC SYSTEMS OF
FACILITIES TRANSPORT

V. N. ASTAHOV, Cand. Tech. Scie., Pf.
V. A. STEFANOY, assistant

Experimental researches of influencing concentration molecules of stearin acid on the proper-
ties of working liquid taking into account treatment by its electric field are conducted. Rational con-
centration, at which a minimum wear of pairs of friction is is definite. A method is developed rise of
resource of the hydraulic systems facilities of transport by treatment of working liquid by the electric

feld.
[Tocrynuna B pegakuuto  27.04 2012 1.

TOBAPUCTBO 3 OBMEXEHOIO BIITOBIJAJIBHICTIO
«EHEPI'OIHBECTIIPOEKT»

HAJIA€ HACTVYIIHI IIOCJIYTU I[P BUKOHAHHI BY AIBEJHOI IISIJIbHOCTI 3T'TAHO JILEH3IT
AB Ne 195710, BUJJAHOI MIHICTECTBOM BYIIBHULITBA, APXITEKTYPU TA KUTJIOBO-
KOMYHAJIbHOT'O TOCIIOJAPCTBA YKPATHU, HAKA3 Ne 53-JI:

IIPOEKTHI PObOTH:
— APXITEKTYPHE TA BYAIBEJIbHE TPOEKTYBAHHA;

— MPOEKTYBAHHS BHYTPILIHIX TA 30BHIIIHIX IHKEHEPHUX MEPEK, CACTEM I
CIIOPVYI;

— PO3POBJIEHHA CIHENIAJIBHUX PO3AI1JIIB ITPOEKTIB.

3BEJJEHHA HECYYHX TA OTOPO/KYIOYHX KOHCTPYKI[IH BY/JIBEJIb I CIIOPY]],
BYJIBHUI|[TBO TA MOHTAK IHZKEHEPHUX I TPAHCIIOPTHHX MEPEX

— MOHTAX 30BHIIIHIX TA BHYTPIIIHIX IHHKEHEPHUX MEPEX, IPUJIAAIB TA CUCTEM;
- 3AXHCT KOHCTPYKIIIH, YCTATKYBAHHS TA MEPEXK.
3AITPOIYEMO 0 CIIBITPAIII 3 HAMMA!

HAIIIA AIPECA:
ByJa. Cymcbka, 17, kB. 11, m. Xapkis, 61057, Ykpaiua ,
tes1./pake +38 (057)750-51-96, E-mail: energoinpro@rambler.ru
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