Hean Ilempos

B knerkara ce u3monssa crenuaineH eneKTponauT (Boa M KaTauusarop), ¢ MOMOLITa Ha
EMEeKTPOXUMUYHA PEAKIIUS Ce OTAEIA KHCIOPO 1 Boxopon (ra3 ,,bpayH*), mokasax Ha dur.1.)

OtaeneHusIT ra3 U3IM3a OT LIyLep Ha KJIETKaTa U OTHBA B APYT ChI (BOZOOTAEIH-
Tel), KbIETO Ce OTAENAT BOJaTa H IHaTa, U Ce HACOYBA KbM BCMYKATEIHHS KOJIEKTOP.
Ortzenenara Boja BbB BOJOOTACIUTENS €€ BPbLIa 00paTHO B KIIETKATA.

BOAa 6payHoB ras
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®@urypa 1

KonumuecTBoTO Ha OT/IeIeHHs OT KJIeTKara ra3 ,,bpayH‘ ce ynpagisisa OT MUKPOITPO-
HIeCOpHMS OJIOK 32 yTIpaBJIeHHE B 3aBIICUMOCT OT 000POTHTE Ha KOJITHOBHS BaJl M TEMITe-
parypara Ha KJeTkara. [ Ipu mpeaoykeHust 3aK0H 3a yIpapJieHre ce TIOCTUTa MaKCHMaJl-
Ha TPOM3BOIUTEITHOCT Ha cucTeMara. 1oBa OCHTrypsiBa JOCTAaTbYHO OT/IETISTHE Ha Ta3 Ha
HUCKH 000pOoTH, O€3 Ja BIIHsIC Ha 3apsia Ha akyMyraTopHara 6arepyst. CHIDKCHUST pas-
XOJI Ha eJIEKTPOSHEPT sl TOBEK/IA U JI0 IKOHOMUS Ha TOPHBO, 3aIII0TO TA C€ TIOTy4aBa OT
TeHepaTopa 3a TIOCTOSHHEH TOK (JITEPHATOP) 33 CMETKa Ha MOIaBaHOTO TOPHBO.

Cxema Ha BOIOPOAHATA TOPMBHA CHCTeMA 32 aBTOMOOWJT ,,I1exko 206

Ts ce cweTom OoT TeHEpaTOp Ha OpayHOoB Ta3 (1), mupKyIauoneH peseproap (2),
pesepBoap 3a Boaa (3), mpeamnaseH kiamaH (4) ¥ MUKpompoliecoper 6ok (5) 3a
yIpaBlieHHe, MOKa3aHu Ha Qur. 2.
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®urypa 2. Cxema Ha BOIOPOJHATA TOPUBHA cUcTeMa Ha aBToMoOu ,,I lexxo 206
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Asmomobun ¢ bpaynoso 20puso

[TapameTpuTe M MPAKTUYECKOTO M3IBIHEHHE Ha KJIETKaTa ca MOKa3aHU Ha
¢wur. 3 u ¢ur. 4.

AebuT Ha BpayHoB ras
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®urypa 3.

®@urypa 4. N3rnen Ha reneparop Ha OpayHOB ra3
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Hsan l[lempos

®urypa 5. MoHTa)XHA CXeMa Ha reHeparop Ha OpayHOBUS Ta3
Ha aBTromobOuin ,,Ilexo 206

Eneprernyen anaiau3 Ha aBTOMOOMJI ¢ OPayHOBO TOPHBO

CxeMma Ha reHeparopa Ha OpayHOBO TOPHBO, KOSTO € MOHTHpaHa HA aBTOMOOHIT
»llexko 206, e mokazaHa Ha ¢ur. 5. PesynTature oT npoBeACHUTE U3NUTBAHUS Ca
nokazanu B Tabnuua 1. [Ipenu na ce MOHTHpa cucTeMaTa Ha aBTOMOOMIIA, UMa U3-
muHat npoder 150 000 km.

Onpenesisine Ha pa3xofa Ha TOPUBO HA aBTOMOOWJI ,,[1exo 206

OmnpenensHe Ha pa3xoa Ha TOPUBO Oe U3MEPEH, Cliel KaTo O yTOYHEeH Maplil-
pytsT (Codus-benorpagunk-Codus), cnazBaHe Ha IBTHUTE 3HAM U 3apex-
JlaHe Ha pe3epBoapa ¢ rOPMBO HA €lHa W Chlua OeHsuHocTaHuus (boreBrpaacko
moce, koonka S5, JIYKOWJI) npu envH U chIly Boziad, C €Ha U ChIlla TCXHUKA Ha
yIpaBlieHHE Ha aBToMoOua. Pesyararure ca nokasanu Ha Tabnuna 1.

Omnpenesisine Ha TEMIIEPATYPATa HA MPerpsiBaHe HA IBUTATEJISI C BbTPEIIHO
ropeHe, reHepaTopa Ha OpPayHOBHSA ra3 M W3MYCKATEJTHUTE TPHOH HA aBTOMO-
oua ,,Ilexo 206

PesynraruTe OT HanpaBeHUTE TEMIEPaTypPHHU H3MEPBaHUs C HH(padepBeHa Tep-
MOKamepa [0Ka3Bar, 4e TeMIieparypara Ha KiieTkara e qocra Bucoka (okono 70° C).
[Topanu Ta3u npuunHa Oe pepaboTeHa KiIeTKaTa 1 HelfHaTa TeMIeparypa crajaHa
¢ oxoio 30° C. Temneparypara Ha JBUraTels € ChIllaTa Karo Mpu paboTa ¢ OCHOBHO
TOPHBO, OKATO HA M3ITycKaTeIHuTe TpHOU e ¢ okoio 20° C mo Hucka.
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Asmomobun ¢ bpaynoso 20puso

Taoauna 1.
ﬂ:ﬂ:ﬁ:fﬂb o6er 150 000 k| BEH3MH BEH3WH + BPAYHOB rA3
Bpoit umMnuHapu 4 4
3aABMKBaHUA Ha KonenaTa npegHo npeaHo
PaboteH o6em 1124 ky6. cm 1124 ky6. cm
MoLHOCT B K.C. 60 K.Cc 60 k.c
BbpTsLy MOMEHT 91/ 2600 Nm (06.) |91/ 2600 Nm(06.)
Yckopenwme (0-100 km/4) 17.8 cexk. 16.8 cek.
MakcuManHa ckopocT 160 kM/y 160 kM/y
KoHcyMaums Ha ropmeo
"paacko 9.7 n /100 km 7.5n /100 km
M3BbHIrpaacko 7.5n /100 km 6.8 1/ 100 km
CMeceH UuMKbi 8.7 n/ 100 km 7.0 n/ 100 km
Emucusa Ha CO2 148 r/km 75 r/km
MakcuManHo gon. Maca 1485 kr 1485 kr

Omnpenesisine Ha JUMHHUTe ra30Be NPH padoTa Ha ABTOMOOMJIAa ¢ 0eH3MHOBO
TOPHBO U CMECEHO ¢ OpayHOB ra3s
W3cnenBaneTo Ha AUMHUTE ra30BE CE OCHIIECTBU Ha CIIELUATM3UPAH CTEHA U
pe3ysiTaTuTe ca MoKa3aHu B Ta0auna 2.

Taoauma 2.
Bupa ropuso beH3uH BbeH3uH n 6payHoOB ras
06/MuH, 1/min 740 780
CO, % vol 0.86 0.48
Co2', % vol 14.0 14.2
HC, ppm vol 175 75
02, % vol 0.33 0.23
Cocor % vol 0.87 0.48
Nambga, - 0.982 0.992
Temnepatypa, °C 4 4

HanpaBeHusT cpaBHUTENICH aHAIN3 HA TIOJIYYCHHUTE PE3YATaTH U €BPOIICHCKUTE
CTaHJapTH 32 EMUCHUH 32 JICKH aBTOMOOWIH, aBToMOOMI ,,[1exxo 206 ¢ GpayHOBO

TOPUBO I'0 IIpaBU CKOJIOTUYCH.
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3akiouenne

Paspab6orenusr BB BTY ,.Togop Kabnemkos* reneparop Ha OpayHOB ra3 1mo3-
BOJIsIBa Jia ce mono0Opu paboTara Ha aBTOMOOWIIA, J]a Ce HAMalld Pa3XoIbT Ha OC-
HOBHO TOPUBO ¢ 0e30macHO JIBWXKCHHE Ha aBToMoOwmia. ToBa mpejcTaBisiBa €aHO
MPOCTO TEXHUKO-UKOHOMHUYECKO PELICHUE 32 HAMAJISIBAHE HAa BPEIHUTE EMHUCHUHU.
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AUTOMOBILE WITH BROWNIAN FUEL

Abstract. This paper presents the results of the developed with students
automobile with Brownian fuel. The designed and tested Brownian gas generator
is manufactured by latest technology. It is shown one of its applications for supply
of automobile with petrol engine Peugeot 206 with Brownian fuel. There are given
practical results from its operational testing.
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AUTOMOBILE WITH BROWNIAN FUEL

Ivan Petrov
University of Transport, ,, Todor Kableshkov*
Sofia, Bulgaria

Abstract. This paper presents the results of the developed with students
automobile with Brownian fuel. The designed and tested Brownian gas generator
is manufactured by latest technology. It is shown one of its applications for supply
of automobile with petrol engine Peugeot 206 with Brownian fuel. There are given
practical results from its operational testing.

Keywords: automobiles, chemistry, electrical engineering, power electronics,
electrical machines, apparatus, etc.

Introduction

Along with the increase of the fuel prices it is more necessary to develop and deploy
new energy efficient energy sources. This has to be implemented without changing the
automobile safety and to be environmentally friendly. To do this at Todor Kableshkov
University of Transport together with a team of students* was developed and tested
Brownian gas generator. It was assembled to automobile Peugeot 206 that is operating,

Advantages of the Brownian fuel

The air-fuel mixture in the combustion engine is not incinerating efficiently. The
incineration is done 40% in cylinders and the rest 60% in the evacuating pipes.

The Brownian gas accelerates the process of incineration of the ait-fuel mixture
in the engine cylinders. The effect is better fuel incineration, increase of the engine
power and main fuel saving. Another useful effect is the disposal of smaller amount
of harmful emissions into the environment.

Principle of operation

The Brownian fuel system consists of electrodes, made of special steel, electro-
chemically pre-processed, tank for gas circulation and microprocessor system for
optimal control of the air-fuel mixture (only for injection systems).

Through electrolysis of the water occurs the gas. The gas is separated from the
water by the circulation tank and the gas generator is supplied with electrolyte.

In the cell, using special electrolyte (water and catalyst), by electrochemical
reaction is released oxygen and hydrogen (gas ‘Brown’) shown in fig.1.
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Ivan Petrov

Note: The students Eng. Georgi Kanchev and Georgi Stoichev have participated
in the development and testing.

The released gas nozzle out from the cell and go into another vessel (water sepa-
rator), where the water and foam is segregated and is directed to intake manifold.
The water into the water separator goes back into the cell.

BOAa 6payHoB ras
{ A, f {
2H,0 2H,
Fig. 1

The quantity of the released from the cell gas Brown is controlled by the controlling
microprocessor unit, depending on bent shaft revolution and cell temperature. By the
suggested low for controlling is achieved maximum system performance. This provides
enough gas release at low revolutions without affecting the charge of accumulator
battery. The reduced energy consumption results in fuel saving, because it is obtained
from the generator for direct current (alternator) at the expense of injected fuel.

Scheme of hydrogen fuel system for Peugeot 206
It consists of Brownian gas generator (1), circulating tank (2), water tank (3), blow
valve (4) and microprocessor controlling unit (5), shown on fig. 2.
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Automobile with Brownian Fuel

The parameters and the practical implementation of the cell are shown on fig. 3

and fig. 4.
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Fig. 3

Fig. 4 View of Brownian gas generator
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Fig. 5 Installation diagram of Brownian gas generator in Peugeot 206

Energy analysis of automobile with Brownian fuel

In fig. 5 is shown scheme of Brownian fuel generator that is installed in
Peugeot 206. The results of the tests are shown in Table 1. Before installing
the system the automobile has 150 000 km driven.

Determining fuel consumption of Peugeot 206

The fuel consumption was measured after specifying the route (Sofia — Be-
logradchik — Sofia), observing the traffic signs and refilling the fuel tank at the
same petrol station (Botevgradsko shousse, column 5, LUKOIL) with one driv-
er at the same technique of driving. The testing results are shown in table 1.

Determining the temperature of overheating of combustion engine,
Brownian gas generator and evacuating pipes of Peugeot 206

The results of temperature measurements, made with infrared thermo cam-
era, show that the cell temperature is very high (about 70° C). Therefore, the
cell was redesigned and its temperature dropped with about 30° C. The tem-
perature of the engine is the same as operating with the main fuel, while the
temperature of the evacuating pipes is about 20° C lower.
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Automobile with Brownian Fuel

Table 1
ENCINE,  driven 150 000 kv | PETROL PETROL + BROWNIAN GAS
Number of cylinders 4 4
Wheels drive front front
Working volume 1124 cub. cm 1124 cub. cm
Power in HP 60 hp 60 hp
Torque 91/ 2600 Nm(rev.) 91/ 2600 Nm(rev.)
Acceleration(0-100 km/h) 17.8 sec. 16.8 sec.
Max. speed 160 km/h 160 km/h
Fuel consumption
Urban 9.7 1/100 km 7.51/100 km
Out of the city 7.51/ 100 km 6.8 1/ 100 km
Combined cycle 8.7 1/ 100 km 7.01/ 100 km
CO2 emissions 148 g/km 75 g/km
Max. allowed weight 1485 kg 1485 kg

Determining the flue gas of automobile operating with petrol and Brownian gas
The analysis of the flue gas is made on specialized stand and the results are

shown in table 2.

Table 2
Type of fuel Petrol Petrol and Brownian gas
Rev/min, 1/min 740 780
CO, % vol 0.86 0.48
Co2', % vol 14.0 14.2
HC, ppm vol 175 75
02, % vol 0.33 0.23
Cocor % vol 0.87 0.48
Lambda, - 0.982 0.992
Temperature, ’ C 4 4

The comparative analysis of the results and the European emissions standards for
passenger cars show that Peugeot 206 with Brownian fuel is environmentally friendly.
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Conclusion
The Brownian gas generator, developed at Todor Kableshkov University of
Transport, allows improving the automobile performance, reducing the main fuel
consumption at safety movement of the automobile. This is a simple technical and
economic solution for reducing harmful emissions.
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MHOI'OKAHAJIHA MUKPOITPOHECOPHA CUCTEMA
3A JMCTAHIIMOHEH KOHTPOJI A YITPABJIEHUE
HA EJJEKTPOEHEPT'MHAHU OBEKTHU

TI'eopru IlaBaos, Panocaas Kanos, UBaiiiio Henos

Pe3rome. Ilpuerara crparerus or EBponelickara komucus ,,EBpomna 2020% nmocra-
BU CEPHO3HH INPEIU3BHKATEIICTBA IIPEJ CBETA, CBBP3AHU C €KOJIOTHATA, TIPOM3BO-
CTBOTO Ha 3€JICHA CHEPIusl ¥ HaMaJIsIBaHE KOHCyMalusTa Ha TakaBa. V3MbIHEHHETO
Ha TE3W LEIH € CBBbP3aHO C MOBUILIABAHE HA €HepruiiHara e()eKTUBHOCT U J00MBa
Ha eHeprus oT BEW. CbBpeMeHHaTa TeHISHIIUS € CBbp3aHa C U3rPakIaHEeToO eHep-
rMAHOE(DEKTHBHN OOLIECTBEHH W >KWIIHIHU CTpajy, 00OpyJBaHH C MHTEIUTCHTHU
CHCTEMH 3a 3aXpaHBaHe U yIIpaBJeHHE.

B crarmsra e mokazana 610koBara cxema, pa3nIeilaHy ca OCHOBHHTE (DyHKINH,
rapamMeTpu M XapaKTEPUCTUKH Ha MHKPOIIPOIECOPHA CHCTEMA 3a JUCTAHIMOHHO
yIpaBIE€HUE U KOHTPOJ HA €IEKTPOCHEPTHHHU OOCKTH B OOILIECTBEHU M KMJIMII-
HU CTrpajiy, KaKTO M TPAaHCIOPTHH 00EKTH. BHeapsiBaHEeTO i 1ie ch3nane yCIoBHs
3a MMOBHIIIaBaHE Ha €HEpruiiHaTa e()eKTUBHOCT Ha yNpPaBIsBaHUTE OOCKTH MOPaan
(axra, ye ce ch3maBa BE3MOKHOCT 32 IOCTOSIHEH JUCTAHIIMOHEH MOHHUTOPUHI U
OIITHMAJTHO YIPAaBJICHAE HA OOEKTHTE.

Keywords: remote control, microprocessor system, GSM monitoring and control

YBoa

EBpomneiickara komucus npue crparerus ,,Espona 2020 1 mocTaBu KOHKPETHU
LEeNM M 3aJa4l Ipej] eBpOIEHCKUTE AbP)KaBU M LeNusA CBAT. EqHa OT OCHOBHH-
TE IIEJIK € MoCTHraHeTo Ha Kputepus 20/20/20"- 2. Tlocneanara My 4acT BKIIIOY-
Ba — OIpaHMYaBAaHETO U HaMaJsBaHETO Ha pa3xofa Ha eHeprus 1o 2020 ronuHa
20%. ToBa e TpyznHa 3a U3NBIHEHHE 3aJa4a, UMAKu NMpeABU] HAYMHA Ha JKUBOT
Ha ChbBPEMEHHOTO MMOKOJIEHNE U HENMPEKbCHATO HApaCTBAILUTE CHEPIUHHU HYKIU.
B Ta3u Bpb3Ka ce ch31an0xa Taka HapEUEHUTE ,, MHTEIIUTEHTHU CIpajii, B KOUTO
Ce M3MOJI3BAT BCUUKM MHOBAaTHBHU TEXHOJOTMH B 00JIACTTAa HA CTPOHTEJICTBOTO,
€JIEKTPO003aBEKAAHETO U YIIPABICHUETO, KOUTO YOBEUECTBOTO € CH3AANIO0 Mpe3 HO-
ciennute ronuHy. OCHOBHATA 1ieJl € IOCTUTaHe Ha M0-3[paBOCIOBEH U KOM(pOPTEH
MUKPOKJIIMAT [IPY MUHUMAJIHO U3Pa3X0J/IBaHE HAa EHEPTHIHU pecypcH.

3a eMH OT OCHOBHUTE €JIEMEHTH Ha HHTEJIMTEHTHATA Crpajia ce IpHUeMar CUCTe-
MUTE 3a AUCTAHIMOHHO U aBTOMAaTUYHO YIIpaBJIEHHUE, [TPEICTaBIABALIN ChBKYTHOCT
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