Proceedings of the International scientific and practical conference
“Bulgaria of regions’2019”

RESEARCH OF ENERGY EFFICIENCY BY OBTAINING OF
BROWNIAN GAS AND POLYMETALIC MINERALS FROM SEA
WATER

Chavdar Nikolov Kamenarov
Plam Enrgy JSC
Plamen Chavdarov Kamenarov

Kame engineering Ltd

Introduction

The purpose of this development is to publish and present to the scientific community and the
public, data from experiments conducted with the first ever piloted Brown gas production facility and
polymetallic minerals from seawater.

Since in the presented pilot installation the electrolysis tubs - 4 number are closed and
processes cannot be monitored, the authors decided to design and install an additional 4 open tubs in
which everyone can freely monitor the formation of both the Brown gas and the separation of poly
metallic minerals.

In Figure 1, the electrolysis tubs are connected in parallel. This scheme is suitable for low
conductivity waters - drinking, river, lake, mineral, etc.
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Fig.1

Fig. 2 shows a series connection of the electrolysis tubs. This scheme is appropriate, but only
for high conductivity waters such as seawater.
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Fig.2

In Fig. 3 shows a mixed connection - grouped baths, in each group baths are serially connected
and the groups in parallel. This scheme is suitable and is recommended when using seawater for
maximum performance, depending on the power of the power supply.
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Fig.3

Description of the experimental production and brief calculations

The first two photos show gas bubbles and actively separating minerals in color from dark
gray to black, and in the third photo you can see how much the water level has dropped over the
course of the experiment. The affixed adhesive is a signal indicator, with the upper edge coinciding
with the water level before electrolysis, and the lower level at the end of the process showing us how
many millimeters the level has fallen. On this basis, the area of the bathtub multiplied by the water
column gives us the amount of water decomposed in the respective bathtub.
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Bathtub No. 1 -h=5.2 mm = 0.0052 m
Bath No. 2 -h=3.6 mm = 0.0036 m

Bathtub No. 3 -h=3.3 mm=0.0033 m
Bathtub No. 4 - h=7.0 mm = 0.0070 m

The decomposed water in volume in liters for each bath is as follows:
1. Electrolyzer 1 - V'=S x h=0.131868 x 0.0052 = 0.0006857 m3 = 0.6857 [liters]
2. Electrolyzer 2 - V'=S x h=0.131868 x 0.0036 = 0.0004747 m3 = 0.4747 [liter]
3. Electrolyzer 3 - V'=S x h=0,131868 x 0.0033 = 0.0004352 m3 = 0.4352 [liters]
4. Electrolyzer 4 - V'=S x h=10.131868 x 0.0070 = 0.0009231 m3 = 0.9231 [liter}
TOTAL: 2,5187 liters
2,5187 liters in 1 hour 39 minutes 40 sec. = 1.67 hours
I

n
As the detected consumption ranged from 102 A to 144A

1 and the voltage at the beginning of the first cell and at the end of the last cell is 11.14 V and

is maintained until the end of the process, then the extreme power consumption will be

h 102Ax 11.14V=1136.28 W

144 Ax 11.14 V=1604.16 W

The specific energy intensity of the degraded water unit system is:

w - specific energy consumption W / h

P - power in W

I =)

V20 - decomposed water in liters / hour

w =P/l mo=(1136.28 watts) / (1.5082 [ / hour) = 752.738 watts of energy to decompose 1
iter of water

Since 1 liter of water = 1866 liters of Brown gas, the specific energy for producing 1 liter of
rown gas W will be:

- 0o =5

® <

t W =752,738: 1866 = 0.403 W / Isc - Watt per liter of Brown gas

e

r Since, at the end of the process, the current consumption is increased to 144 A or the input

power is 1604.16 W, the specific energy for the decomposition of 1 liter of water will be:

i w=P/H20 =1604.16: 1.5082 = 1063.6 hours

n and accordingly the energy intensity to produce 1 liter of Brown gas W [Wh / 1HHO] is
W =1063.6: 1866 =0.57 Wh / Isc

4 Or the average energy consumption of the system will be the arithmetic mean, ie.
(0.403 +0.73): 2=0.566 Wh /1 - hours per liter of Brown gas

b 102Ax 11.14V=1136.28 W

a 144 Ax 11.14 V=1604.16 W

t The specific energy intensity of the degraded water unit system is:

h w - specific energy consumption W / h

S P - power in W

VH20 - decomposed water in liters / hour
w w =P/ lm o = (1136.28 watthours) / (1.5082 [ / hour) = 752.738 watthous of energy to
decompose 1 liter of water

1 Since 1 liter of water = 1866 liters of Brown gas, the specific energy for producing 1 liter of
Brown gas W will be:
W =752,738: 1866 = 0.403 Wh / IBG - Watt hour per liter of Brown gas
b
e Since, at the end of the process, the current consumption is increased to 144 A or the input

power is 1604.16 W, the specific energy for the decomposition of 1 liter of water will be:
d

€
C
(6]
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w=P/H20 =1604.16: 1.5082 = 1063.6 hours

and respectively the energy intensity to produce 1 liter of Brown gas W [Wh / THHO] is
W =1063.6: 1866 = 0.57 Wh / Igc

Or the average energy consumption of the system will be the arithmetic mean, ie.

(0.403 +0.73): 2 =0.566 Wh / I - hours per liter of Brown gas

Comparing the results achieved with the global achievements for Brown gas production

and the achievements by the creator and discoverer of Brown Gas - Yull Brown (Ilia Valkov)

World achievements:

For 1 kWh (kWh) of input energy, 340 liters of brown gas (Lbg) 1866 is obtained 1 bg:

340 = 5,488 kWh (kWh) for decomposition of 1 liter of water

Or the average energy consumption per liter of Brown gas would be:

5488: 1866 = 2.94 Wh /1 - hours per liter of Brown gas

Yull Brown (Ilia Valkov) achieves:

For 1 kWh (kilowatt hour) the energy input receives 560 liters of Brown gas (L bg) 1866: 560

= 3.332 kWh (kilowatt hours) for the decomposition of 1 liter of water

allow.

And the average energy intensity will be reached

3332: 1866 = 1.78 Wh /1 - hours per liter of Brown gas

The authors of the technology achieve:

For 1 hour the decomposed water in the 4 baths is e

2,51871: 1.67 h=1.51/ h - liter of water per hour of decomposed water
The energy input is:

102 Ax 11.14 V=1136.28 W - minimum energy during the process

144 Ax 11.14 V=1604.16 W - maximum energy during the process

Or the average value will be:

(1136.28 + 1604.16): 2 = 1370.22 Wh - energy input for 1 hour

The minimum energy put into decommissioning 1 liter of water will be:
1136,28 Wh: 1,51/ h=753,4 Wh /1 - hours per liter of water

And for

1604,16 Wh: 1,51/ h=1069,44 Wh /1 - hours per liter of water

Or average:

(753.4 + 1069.44): 2 =911.42 Wh /1 - hours per liter of water

753,4: 1866 = 0,403 Wh /1 - hours per liter of Brown gas MINIMUM
1069,44: 1866 = 0,573 Wh /1 - hours per liter No. Gas MAXIMUM

Or the average energy consumption of the system will be:
(0.403 +0.573): 2 =10.488 Wh /1 - hours per liter of Brown gas

Technology Opportunities
Increasing system performance can be accomplished in two ways:

- By including twice as many bathtubs - in the case of 4, of 8, as the power supply capabilities

- By reducing the resistance in the electrolysis packet twice, by reducing the distance between

the electrolysis plates.

Increase productivity by including twice as many bathtubs
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With the addition of 4 more bathtubs running in parallel with the first two, each 4 will have
the same consumption - maximum current of 144 A. But since they are in parallel, their total
consumption from the power transformer will be 288 A At a rated power of the power transformer of
3.5 kW, it will operate at near maximum permissible mode. In this setting, the energy intensity -
hourly / liter of Brownian gas will remain the same, but at twice the productivity.

Increase productivity by reducing the resistance in the electrolysis packet twice, by reducing
the distance between the electrolysis plates

Another way to increase productivity at the same power consumption is to reduce the
resistance by reducing the distance between the electrolysis plates.

With double reduction of the distance between the plates, with twice the number of electrolysis
packages, the energy intensity remains the same, but with twice the productivity.

As in the above considerations, we raised the number of electrolysis tubs from 4 to 8,
increasing the consumption from 144 A to 288 A.

In this way, the 3.5 kW power supply will operate at almost maximal mode. But this maximum
mode is repeated at 2x4 pieces in parallel or a total of 8 baths.

Now the same number of baths, but with altered clearance, the distance between the
electrolysis plates - twice smaller, it is possible to increase the productivity 2 more times, but already
with the changed schematic configuration, ie. 2x2 groups of 8 baths in each group or 2x8 baths. In
such a configuration, productivity will be able to increase 2 more times or 4 times over its original
appearance.

Conclusion
With the presented layout of the installation, it means that with the same energy intensity, the
final output output of the installation will be increased up to 4 times.

Advantages and disadvantages

In the schemes outlined above, it is apparent when combining the number of electrolysis tubs
2x4, 2x8 or any other combination, connected 2x2, 3x3, etc. groups in parallel with the change in
distance between the electrolysis plates, one can always find some optimal mode between the
permissible load of the power supply unit and the consumption by the electrolysis baths.

At the same time, any reduction or increase in the distance between the electrolysis plates
leads to a decrease or, respectively, to an increase in the resistance and the associated energy
consumption. At the same time, any reduction in the distance between the plates is associated with
the difficulty of removing the extracted polymetallic minerals located between the plates. This
inevitably affects productivity, ie. we think we are doubling our productivity, but at the same time the
process slows down and the same goes down. This decline in productivity is not linear, but rather an
approximate logarithmic law, which is yet to be specified.

In other words, there is a relationship between:

- productivity,

- distance between plates,

- electrical conductivity,

- mechanical resistance of the extracted minerals

- electrical resistance of the extracted minerals

i.e. there is a relationship between 5 parameters.

Consequence

Thus, the question of searching for mathematical dependence between the above 5 parameters
remains open to the presented installation at this stage. This dependence, since it is obviously not
linear, is in a form of logarithmic law.
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U3CJEJBAHE HA EHEPTUMTHATA EOEKTUBHOCT IIPU
JIOBUB HA BPAYHOB I'A3 M TOJIMMETAJIHA MUHEPAJIUA
OT MOPCKA BOJIA

BnBenenue

[lenra Ha HacTosmara pa3paboTKa € Aa MyOIuKyBa U MPEACTaBH HA HAyYyHATa OOIIHOCT U Ha
00IIIeCTBEHOCTTA, TaHHU OT MPOBEJCHH EKCIIEPUMEHTH C IIbpBaTa 1Mo poja CH Ch3/aJeHa MUJIOTHA
WHCTaNanus 3a 100uB Ha bpayHOB ra3 u MoJIMMETaTHU MUHEPAIH OT MOPCKa BOJA.

Twit kKaTo B IpeICcTaBeHAaTa MWJIOTHA MHCTANAIMS €JICKTPOJIU3HUTE BaHU — 4 Ha Opoi ca
3aKpUTU U HE MOXeE Ja c€ HAOIIoIaBaT MpoIECUTe, TO aBTOPUTE pelInxa Aa U3paboTaT U MOHTHpPAT
JOITBIHUTENTHO 4 OTKPUTH BaHHU, Ha KOUTO BCEKU MOXke CBOOOIHO Jia HabtoaBa GopMUpPaHETO KAaKTO
Ha bpayHoBus ra3, Taka ¥ Ha OTAEJSIHETO Ha MOJUMETAIHUTE MUHEPAIIH.

Ha mbpBUTE 1BE CHUMKH C€ BIKIAT Ta300TACIAIIUTE C€ MEXYPU U aKTUBHO OTAECTSIINTE CE
MUHEpaJU Ha LBIT OT ThMHO-CHUBH JI0 YEPHH, a HA 3-Ta CHUMKA CH BHIKJIA C KOJIKO € Ma/IHAJI0 HUBOTO
Ha BOZATa 3a BPEMETO Ha MpOTHYaHE Ha ekcriepuMmeHTa. [locTaBeHara JiereHka € KaTo CHTHajeH
WHMKATOP, KaTo TOPHUS PHO CHhBIAAa C HUBOTO HA BOJaTa MPEIH EJICKTPOJIN3aTa, a IOJIHOTO HUBO B
Kpas Ha polieca HU MOKa3Ba ¢ KOJIKO MUJIMMETpa HUBOTO € naaHano. Ha ta3u 6a3a ruiomira Ha BaHaTta
YMHOKEHA TI0 BOJIHUS CTHJIO HH JJaBa KOJIMYECTBOTO BOJA pa3rpajeHa B ChOTBETHATA BaHA.

Ha noka3zanara ¢ur. 1, eaekTpoanu3HUTE BaHU ca CBbP3aHM B Mmapaien. Ta3u cxema e yjadna
3a BOJU C HUCKA €JIEKTPONPOBOJUMOCT — MUTEHHU, PEUHH, €3€PHU, MUHEPAJIHU U T.H.
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Ha ¢ur. 2 e nokazano cepuitHO cBbp3BaHE HA €NEKTPOIM3HUTE BaHHU. Ta3u cxema e yJaadHa,
HO CaMoO 3a BOJU C rojsiMa eJIeKTPOIIPOBOAUMOCT, KAKBAaTO € MOPCKaTa BOJA.

Fig.2

Ha ¢wur. 3 e moka3aHo cMeCeHO CBbp3BaHE — IPYNUPAHU BaHH, KaTO BbB BCSKA TpyIa BAHUTE
ca CepuitHO CBBbP3aHM, a TPyNUTe B apaien. Ta3u cxeMa e yaadHa U ce MpernopbyuBa Mpy H3MOI3BaHe
Ha MOpPCKa BOJIa 3 TIOCTUTaHE Ha MAaKCUMaJTHa MPOU3BOIUTEIHOCT, B 3aBUCUMOCT OT MOIITHOCTTA Ha
3axpaHBaIus OJI0K.

Z_%HE::Z%§>1 I-14 (=04 fE-14 ti-1-

Fig.3

OnucaHue HA OMMTHATA NMOCTAHOBKA M KPATKU M3YMCJIEHUSI

Kakro ce Bwxaa Ha 1-Ta CHUMKa OTJIABO Ha 4-s1 CJIANT, HEMOCPEICTBEHO JO MHCTAJIALMATA ca
pa3noioxeHu 4 eTHAKBU BaHU C pa3MEpH KaKTO CJIE/BA:

ITosspxHOCT Ha 1 Gpoii Bana — S = 0,297 M x 0,444 M = 0,131868 m?

BpemerpaeHe Ha npoBexiaHe Ha ekcriepumenTa — 1 yac 39 munytu u 40 cekynau = 1,67 gaca

Pasrpanenara Bosa kaTto BOACH CTHIO Ha BCSKA BaHA € KaKTO CJIE/IBA:

Bana Ne 1 -h =52 mm=0,0052 m

Bama Ne 2 - h=3,6 mm = 0,0036 m
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BamaNe3-h=3,3mm=0,0033 m

Bana Ne 4 - h=7,0 mm = 0,0070 m

Pasrpanenara Boga karo 06eM B JIUTPH 3a BCSAKA BaHA € KAKTO CJIE/BA!
3

Bana Ne 1 - V’HZO =Sxh=0,131868 x 0,0052 = 0,0006857 m = 0,6857 [aurpa]

3
Bana Ne 2 - V’H20= Sxh=0,131868 x 0,0036 = 0,0004747 m = 0,4747 [nutpa]

3

3
Bana N§3 - V’H20= Sxh=0,131868 x 0,0033 = 0,0004352 m = 0,4352 [nuTpa]

ogqg): 2,5187 mut B 3
Bana X1 s A e SRR IO 099038 m = 09231 Lo
3a 1 yac pasrpajeHara Bojia B 4-Te¢ BaHH I1e ObJIe
25187

H20

Tbil kaTo 3aceueHara kKoHcymanus Bapupaiie ot 102 A no 144A

a HaNpeXEeHHETO B HAyaJoTO Ha IbpBaTa KJIETKa U B Kpas Ha nocieanara € 11,14 V u ce
3amasu J10 Kpas Ha Ipoleca, To eKCTpeMaJlHaTa KOHCYMUpPaHa MOIIIHOCT 1ie ObJe

102 Ax 11,14 V=1136,28 W

144 Ax 11,14 V=1604,16 W

CreunguryHaTra eHEproeMKOCT Ha CHCTEMAaTa 3a eUHMIIA pa3rpajieHa Boja e:

w — crienupuyHa eneproemkoct W/h (Bart/uac)

P — momHoCT BBB W

V - pasrpazeHa Bojia B IUTpu/4ac
H20

w

Twii kato 1 muThp Boma = 1866 nutpa bpayHos ra3, To cneunpuyHaTa eHeprus 3a NoTy4aBaHe
#a | mutsp bpayHos raz W mie Obae:

W =1752,738 : 1866 = 0,403 W/lBG— Bara Ha JIUTHp bpayHoB ras

= 1,5082 nmuTpa/yac (JIuTpa Te4HA BOJA HA Yac)

P .
Tbii KaTO B Kpas Ha Mpolieca KOHCyMalysITa Ha TOK CE MOBUIIM Ha 144 A ninu uinu BiokeHara

pomHocT € 1604,16 W, To cieniuduaHaTa CHeprus 3a pasrpakiaane Ha | TuThp Boja 1me Obje:

W= P/H20 =1604,16 :1,5082 = 1063,6 Batuaca
Y PECMIEKTUBHO €HEPrOEMKOCTTA 3a MojdydyaBane Ha | mutep bpayHoB raz W [Wh/lHHO 16B1e
0 W =1063,6 : 1866 = 0,57 Wh/lBG

= Wnu cpenHaTa eHEpProeMKOCT Ha CUCTEMAaTa Iie ObAe CPEeIHO apUTMETUYHATA CTOWHOCT, T.€.

¥136,28 Bar 1,5082 //9ac= 752,738 Batuaca eHeprus 3a pasrpaxaaHe Ha | JIUTHp Bojaa
CbnocraBsiHe ¥ CPABHSIBAHE HA MOCTUTHATHTE Pe3yJITATH ChC CBETOBHHUTE MOCTHKEHHSI

®a no0uB Ha bpayHOB ra3 M NMOCTH:KEHHETO JOCTUTHATO OT Ch3AAaTeJid M OTKpPHBAaTeJlsl Ha
bpaynos ras — IOa bpayn (Uiaust Bbikos)

7 CBeTOBHU NOCTHKEHHUS:
3 3a 1 kWh (xunoBar yac) BinoxeHa eHeprus ce noiyvasar 340 murpa bpayHos ras (Lbg)
)

Wnu cpeanata eHeproeMKocT 3a JuThp bpayHoB ras me 0bje:
Wh/1 - Batuaca 3a nmutsp bpayHoB ra3

104 bpayn (Maus BeiakoB) nocrura:
2 3a 1 kWh (kumoBar vac) BiiokeHa eHeprus noiydaBa 560 ymrpa bpaynos ras (L bg) 1866:
560 = 3,332 kWh (xunoBardaca eHeprus) 3a pasrpaxkJaHe Ha 1 TuTbp Boza

-
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a cpeiHaTa eHEPKOEMKOCT JIOCTUTHATA 11 ObIe
Wh/I - Baruaca Ha iutbp bpayHoB ras

ABTOpHTE HA TEXHOJIOTUSITA MOCTUTAT:
3a 1 gac pasrpaaeHara Boja B 4-T€ BaHU €
1:1,67 h=1,5I/h — nutpa Boza Ha 4ac pa3rpajeHa Boja
Bnoxenara eneprus e:
102 A x 11,14 V=1136,28 W - MuUHMMaJIHA €HEPIUS IO BPEME Ha Mpolieca
144 A x 11,14 V=1604,16 W - MakcUMaJIHO €HEprus 110 BpEME Ha Ipolieca
WJIU OCpeHeHa e Obae:
Wh - eneprust Bnoxena 3a 1 gac
MunumanHata eHeprusi BloyKeHa 3a pasrpakaHe Ha | TuTbp Boja 1ie Obae:
Wh : 1,5 /h = 753,4 Wh/I - Bat4yaca 3a TuThp BoJa

1 CbOTBCTHO 3a

W Wnu cpenno:

W

h 7

®h/l — Baryaca na nutrep bp.'as MAKCUMYM

B Wnu cpenHaTa eHEProeMKOCT Ha CUCTeMara e Obe:

0,488 Wh/I - BaTuaca Ha 1uThp bpayHoB ras
flaTyaca 3a TUTHp BOJA
Wh/l - GsmcrassmespibpapamasBaMélHHM ViMdcturnarure pesyaratu Ha aBTopuTe ¢
HOBOCBH3/12/ICHATA TEXHOJOTHs CIPSIMO €HEProeMKOCTTa Ha CBETOBHHTE NOCTH’KEHHMS W TOBA
hocturnaro or KO Bpayn
/ Ot nmocouyeHute nUGpH MO-rOpe € BUAHO, Y€ JOCTHTAaHUTE PE3yATaTd Ha aBTOpPHUTE Ha
hoBoch3aeHaTa TEXHOIOTUS IPEBB3X0K/A 110 EHEPrOEMKOCT:

CHPSIMO BCUYKH ITOCTUTHATH PE3YJITATH JJOCETa B CBETOBEH Maial, a UMEHHO:
Wh/l : 0,488 Wh/l = 6,02 nbTH

CIIPSIMO BBPXOBOTO JIOCTIDKEHHE Ha aBTOpa Ha bpaynosus ra3 — FOn bpays:
Wh/l : 0,488 Wh/l = 3,64 nbTH

0

6 BBb3MOKHOCTH HA TEXHOJIOTHATA

9 IloBumaBaHeTo Ha NPOU3BOAMTEIHOCTTa HA CHUCTEMAara MOXE Jla C€ peaju3upa o JABa
HauuHa:

4 - Upe3s BKJIIOYBAHE B IapaJiel Ha IBOMHO MOBEUE BaHU — B Ciiydasi oT 4, Ha 8 Opost, Thil KaTo

#53MOKHOCTUTE Ha 3axpaHBalInAa 6J'IOK, IIO3BOJIABAT TOBA.

w - Upes HaMamsBaHE Ha CHIIPOTHBIICHUETO B €JICKTPOIM3HUS MTAKET JBOWHO, Ype3 HaMAaJIIBaHE
ha pascTosHEETO MEXK Ty €ICKTPOIU3HHUTE TUIOYH.

/

1 Ilosuwiasane na npou3zeo0umeHOCMma upe3 6KII0UBAHE 8 napaiel HA 06OUHO nogeue
éanu

BaTyachlpa/ BRISABEME HA TOMBIIHUTEIIHO olle 4 Opos BaHM paOoTeIIy B mapajell ¢ IMbPBUTE JBE,
BCsIKa 4-Ka I UMa €/IHa U ChIlla KOHCYyMalus — MakcuMalieH Tok oT 144 A. Ho Tbif kaTo ca B mapaiien,
TO 00IaTa UM KOHCyMallusi OT 3axpaHBainusi Tpancopmarop e Obae 288 A. Ilpu HOMHHAIHA
MOIITHOCT Ha 3axpaHBamus Tpancopmarop ot 3,5 kW, ceius me paboT Ha TOYTH MaKCUMAJICH
J0MycTUM pexxuM. [Ipu Ta3u mocTaHOBKa, CHEPrOEMKOCTTa — BaT4YaC/IUThD OpayHOB ra3 Iie OCTaHe
€/IHa U ChIA, HO TIPU JBOWHO MO-TOJISIMA TIPOU3BOIUTEITHOCT.
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Iloguwasane na npouzeo0umenHocmma upe3 HAMANAGAHE HA CHNPOMUGIEHUEHIO 6
e1eKmpPONU3HUA NAKen 0BOUHO, YPe3 HAMAIABAHE HA PA3CHOAHUEHO MeNCOYy elleKMPOoaUHUme
naouu

JlpyrusT HauMH 3a [IOBUILIABAaHE HA MPOU3BOJUTEIHOCTTA IIPU €IHA U ChIIlA EHEPIOEMKOCT €
HaMaJIsIBaHE Ha ChIIPOTUBICHUETO YpE3 HAMAJIIBAaHE PA3CTOSIHUETO MEXIY €JIEKTPOJIN3HUTE MJI0YH.

[Ipu nBoIHO HamalsiBaHE Ha PAa3CTOSHUETO MEXKIY IUIOYUTE, MPH JABOHHO MO-royisiM Opoit
CJIGKTPOJIN3HU MAKeTH, EHEProeMKOCTTa C€ 3ama3Ba Chblara, HO IpPU JBOHHO IO-rojisiMa
IIPOU3BOAUTEIHOCT.

TBii KaTO NPU FTOPHUTE PA3CHKIACHUS, HUE BAUTHAXMe OpoiikaTa Ha eJEeKTPOIU3HUTE BaHU OT
4 Ha 8 Opos, KaTo yBeNIMYUXMe KOHCyManusTa ot 144 A na 288 A.

Taka 3axpanBamus 010k ¢ MomHOCT OT 3,5 kW 1m1e paboTu mouTy modtu Ha MaKCHMaJleH
pexxuM. Ho To3u MakcuMalieH pekuM MoBTapsiMe € Ipu 2x4 Opost B mapases win oo1mo 8§ 6post BaHu.

Cera cpius Opoil BaHM, HO IIpU MPOMEHEHA XJ1a0UHA, Pa3CTOSHUE MEX]Y €JIEKTPOIIU3HUTE
IJI0YM — JIBOMHO MO-MaJIKa, UMa Bb3MOKHOCT Jja C€ YBEJIMYM Ol 2 I'bTH NPOU3BOJUTEIHOCTTA, HO
BeYe ¢ MPOMEHEHA CXeMHa KOH(Urypamus, T.e. 2X2 Tpynu ot 1o 8 Oposi BaHU BbB BCsIKa Ipyla WK
2x8 Opost Banu. [Ipu TakaBa KOHPUrypamys MPOU3BOIUTEITHOCTTA L€ MOXKE J1a CE€ MOBHIIM OIle 2
I'BTU WIN 4 IBTU CHPSAMO IbPBOHAYATIHUSA CH BU/L.

H3Boau
[Ipu Taka mnpencraBeHara IMOCTAaHOBKAa Ha HHCTAjJalMsTa, O3HAYaBa, Y€ IPU ChIIATA
€HEpProeMKOCT, 1€ C€ MOBUIIM KpailHaTa, U3XOJHATa MPOU3BOAUTEIHOCT HA MHCTANAIMUATA — JI0

IIpeaumcTBa M HEOCTATHIH

[Tpu Taka M3IOKEHUTE CXEMH € BUIHO, IPH KOMOMHHMpaHe Ha Oposi Ha eNEKTPOIU3HUTE BaHU
2x4, 2x8 win HAKaKBa Ipyra KOMOWHAIMSI, CBbpP3aHu 2X2, 3X3 U T.H. TPYIH B Mapajiei ¢ MpoMsHa Ha
PA3CTOAHUCTO MCKAY CICKTPOJU3HUTC IUIOYMU, BUHAT'M MOXKC Ja CC€ HAMCPU HAKAKBB OINTHUMAJICH
PEXUM MEXIy JOMyCTUMOTO HATOBapBaHE Ha 3aXpaHBaIlMs OJOK U KOHCYMalusTa OT CTpaHa Ha
CJICKTPOJIM3HUTC BaHU.

B cbmoro BpeMe, BCSIKO HaMajsBaHE WM yBEJIMYaBaHE pPa3CTOSHUETO MEXIY
CJICKTPOJIM3HUTC IIJIOYM, BOAW [0 HaMaJIABaHC WM PCCICKTUBHO [0 YBCIIMYAaBAHC Ha
CBIIPOTUBJICHUETO U CBHP3aHOTO C TOBA EHEPronoTpedieHue.

Ho TpHGBa Jda CC UMa MmpeaABUJ, Y€ BCIAKO HaAMAJISABAHC HA Pa3CTOAHUCTO MCKAY IVIOYUTC €
CBBP3aHO ChC 3aTPYIHEHO OTCTPAHSBAHE HA M3BJICUCHHUTE MOJMMETATHU MUHEpPATUd HAMHUPAIIU Ce
MCXKAY IIIOYUTC. Tosa HCMHHYCMO CC 0Tpa3siBa U BbPXY HNPOU3BOAUTCIIHOCTTA, T.C. HUC CH MUCIIUM,
4ye yBeJIruaBaMe ABOWHO MPOU3BOJUTEIIHOCTTA, HO B CHIIOTO BpEME MpoIleca ce caM03aTopMO3siBa U
chiiara maga. To3uW cmajg Ha MPOU3BOAUTEIHOCTTa HE € IO JIMHEEH 3aKOH, a MO0 HAKaKbB
MPUOIU3UTENHO JIOTAPUTMHUYEH 3aKOH, KOWTO TEI'bpPBA III€ CE€ YTOUHSBA.

C npyru AyMu uma 3aBUCUMOCT MEXY:

- POU3BOAUTEIHOCT,

- pa3CTosIHUE MEX]y TIOYUTE,

- €JIEKTPOIIPOBOIUMOCT,

MEXaHWYHO CHIIPOTUBIICHUE HA W3BICUCHUTE MUHEPATN
- CJICKTPHUYCCKO CBIIPOTUBJICHHUEC HA U3BJICUCHUTC MUHCPAJINU
T.€. IMa 3aBUCHUMOCT MEXy 5 mapaMmernpa.

3akiaroueHue

Taka mpen npeacTaBeHaTa HHCTAJIAIMS HA TO3H €TaIl 0CTaBa OTKPHUT BHIIPOCA 32 ThPCECHE Ha
MaTeMaTH4YecKa 3aBUCHMOCT MEX/Ty TIOCOYCHUTE TO-rope 5 mapamernbpa. Ta3u 3aBUCUMOCT, TIOHEXKE
SIBHO HE € JIMHEWHA 1 € BbB (hopMa Ha JIOTapUTMUYEH 3aKOH.



