TRGAL- devices fogiull burning
aill economy hpiler fuel
[ siandardand heauy hlack oil ]

TRGA — device without any addition or chemical catalysts.
Fair history of one real installation.
www.afuelsystems.com.ua




.

ey

.';‘. b 4

- SR

. o <7
"

.-
“I
).

-

A o
3 > :
R, g.
n ¥ 8
V' A
{41 |
(% > . 7
o

W

- - : *i .2
> ' e % .’AA .
¥ ; (A
‘vn a '\ 4
. : s
' 8 b
% it L > et )~

e .
- ™ Lo N o mpa A o
- Pl ! O N/
. ) (e i 4 R ] »
P 7. | Y, v |
!a s e '~I - ﬁ‘“ “"q[ I m :
- '¢' ’.nJ.} o v ~ . P, + d
AR ? % 2 5% e ety % v ':' - - ¢
L/ 2 y .. B N e A L Ao O
> 3







On the basis of the analysis,
more than 800 patents of the
Russian Federation and 350
patents of Ukraine, We created a
ruler units, with high efficiency
and productivity (3-120 m. c. p/h),
with minimal power consumption
(1 kW/honl1lm.c.p/handless),
with minimal weight and
dimensions.

That has allowed to create
compact modules for fuel
processing or install oneinto
boiler fuel feed with work from
regular force pumps.

TRGA- 20 m. cub. P/h




Module for
fuel
processing
boiler fuel
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Install in
boiler fuel
feed with
work from
regular
force

pumps.

Base for
storage
nuclear
warheads
Ukraine.

Work from
dec. 2009




OMyIbraTop

OMYIBraTop B TEI000MEHHHKH

Install in boiler fuel feed with work
from regular force pumps and for
fuel processing in fuel reservoir

Trading port Mariupol, Ukraine.
Recycling of water which is
polluted by waste of fuel, oil, black

oil...

It is installed on a special boiler-
house of trading port Mariupol.

Work from May 2010




Install in boiler
fuel feed for
recycling the
mix of water
(53%) and black
oil (47%) as a
fuel.

Boiler-house,
Brest Belarus.

Work from Jan.
2009




AAbAHC
HOBA EHEPIS YKPAIHU

I'pomancexa Opramizanis Amsanc «Hosa Exepriz Yxpainm

JIUTIJIOM

Hazopoodacyemovca nepemoxnceys _ .
1V Bceykpaitcbozo korkypcy AT t 2009/12/11
npoexmie 3 enepzo3bepexcenia ma enepzoedexmusHocmi o 3 :

"SApmapok ioeu-2009"

11.09.2009 fourth Ukrainian
B0 s B exhibition energy-saving

6 nominayii «Kpawuii peanizoeanuti npoexmy technologles. Kiev Ukraine.
Devices for boiler fuel economy
TRGA have won first place in a
nomination " The best realized

project on energy conservation
Tonoea Ilpasrinns n: in Ukraine "
Anwccy«HocaEmpzl’inqmmu» Boposux :




Example of installation — RUSAL, FRIGUIA ALUMINA REFINERY (GUINEA)

Technology
Friguia uses the Bayer process to produce alumina from bauxite

Development

The company has developed a feasibility study for the Friguia Refinery modernization and
expansion project. Hatch, the Canadian Engineering Company, and VAMI, the All Russian
Aluminum-Magnesium Institute took part in the development of the feasibility study. The 3-
year project is directed to increase the plant’s capacity from 640,000 tones to 1 min tones
per annum. Modernization of the plant’s facilities will also raise the refinery’s production
performance and reduce operating costs. Currently the feasibility study is a subject to
approval by the independent experts.

T

RUSAL ff. 553



http://www.rusal.ru/en/fria_factory.aspx

FRIGUIA ALUMINA REFINERY (GUINEA)

Environment

The refinery’s modernization program will significantly reduce the environmental impact:
a commitment to use ecologically friendly materials by replacing old equipment with
environmentally friendly plant will reduce emissions.

10

Vs

RUSAL

B8t alumjnium
8ilin thalllanc

= x}



http://www.rusal.ru/en/fria_factory.aspx

FRIGUIA ALUMINA REFINERY (GUINEA)

During May - July 2010 we have analysed full scheme
of a fuel feed and have coordinated - type (model)
TRGA, an installation site and the plan of carrying out
of industrial tests.

All work under the joint analysis, preparation, carrying
out of tests, and control and systematization all
received results has executed by Mr. Shljaga S.A. —
managing director on power supply FRIGUIA SA.

Mr. Shljaga S.A - personally supervised all stages of
installation, start, tests and documented results with
computer tables and photographed each step of tests.
We thank him for high engineering professionalism,
honesty and adherence to principles as the official who
protects his enterprise interests.




FRIGUIA ALOMIDA BEFINERY ( GUINED )
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Trafigura Limited

Att. Mrs. Selma Bodvards

Nr. 1 10404/00013366/10 — Page 1/1

Date DJuly 21, 2010

-

Saybnit

A CENE LABDRATERIES COMPANT

FAST TO THE POINT.
CERTIFICATE

Product : Fueloil
Vessel : mv."Torm Fox™
Location: : Petronor Bilbao
Density at 15°C g/ml ASTM D-4052 0.9893
Sulphur %%em/m ASTM D-4294 2.55
WViscosity at 50°C cSt ASTM D-445 357
Flash Point PM =C ASTM D-93 78
Pour Point C ASTM D-97 -12
Wanadium Mg'kg ASTM D-5863 201
WVanadium + Sodium Meg/ke ASTM D-5863 234
Sodium Mg'kg ASTM D-5863 33
Water by Destillation % wiv ASTM D-95 0.10
BSW %o viv ASTM D-1796 <1105
Aluminivm + Silicon, Mp'kg IP 377 16
Hydrogen Sulphide mg'kg IP 399 =2
Asphaltenes, %P IP 143 9.3
Gross Specific Value (Calculated) Btw/US gal ISO 8217+calc 151225
Shell Hot Filtration Test %m/m SMS 2696

Existent Dry Sludge 0.05

Accelerated Dry Sludge 0.04

Analysis un in external lab.
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III. Cxema ycranosku romorennzaropa TRGA-2-15G na xorae NeS

ST - 0acrperanean wadyme NCTL 200 a300
BT - rosocmesdters waavey UXIN 4700

R Wy QusaTper
=) a1 i e
-7  EMOERMISEL A it 0TI
3
503 0

X

MAZOUT = —Mk O
Oy20 Dys0 TRGA-213G Dy
,l; D> : M R Bruler ChS
Canaisation ) 3
VAP . >
JupexTop no DHeprooSecneyeHuIo C.A. llLasara
Cozracosano:
Pazpaborunk
roMoreunsaropa TRGA-2-15G A.B. PyGan

The coordinated
place and the
scheme of
Installation of the
activator of black
oil TRGA

The copy of the
official report
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RUSAL

FRIGUIA

r. Opus

OTYET

10 pe3yabTaTam HenbiTanui rovorennsatopa TRGA na korne Ne5 TIII  FRIGUIA SA

(mepwon npoeeaenus ucnbrranuii: ¢ 01.09.2010r. mo 01.10.2010r)

(Koren Ne5: mogens BK3-160-9,8-490M npoussoacrsa OAO «DHEPTOMAILLKOPITOPALIHS» Pocca,

npon3eomMTensHocTs |60 T/aac; Temneparypa neperperoro napa 490 C°; narnenve neperperoro napa 100 bar.)

I. llesu nenbiTanmii

1.
2.
3.

JlobuTecs yaydienus mpouecca ropeHus MasyTa Ha Kotie NoS.

JIoOMTHCS SKOHOMHM TOTUIMBA Ha KOTNEe NoS.

Ha OCHOBaHHH MOJIOXHTENBHBIX pe3yJIbTaToB pa3paborate nporpammy ycraHosku TRGA Ha
apyrue konsl TOLL v nevn KanbuUHALKK 3aBO/IA JUIA CHIKCHHA 3aTpaT Ha TOIUTHBO H
CHH)KEHHA PHCKOB MPH MCOJIB30BAHHH Ma3yTa ¢ yXyAIIEHHBIM Ka9eCTBOM.

I1. Yeranoska romorennzatopa TRGA na korie NeS

and in front of the iniectors. SFigures 1, 22

JInA WcnbITaHHA, COBMCCTHO C TPOH3BOAMTCIACM amnmapara, Obul BeiOpaH MasyTHI
romorenuzatop Moiend TRGA-2-15G ma pabouee pasnenwe a0 40 bar u
MpOM3BOAMTENBHOCTEIO O 15 T/yac Masyrta. JlaHHEIE XapaKTepHCTHKH MOJHOCTEIO
COOTBETCTBYIOT NapaMeTpaM Ma3yTa, Mo/IaBaeMoro Ha Kotes NeS.

Cunamy pemoHTHOro mnepcoHana TOL[ Ma3yTHBIH rOMONCHH3aTOp CMOHTHPOBAIH Ha
TpyGonpoBoac mofaun MasyTa K (OpCyHKaM KOT/Ia Ha MPAMONHHCHHOM YYacTKe MOcCie
perynaTopa Jaenenus Maszyta nepes popcynkamu. (Pucynox Nel, Ne2)

TEST DATA REPORT

TRGA Homogenizer on the Boiler Nr.5, Heat
Station FRIGUIA SA

(Period of Tests: 01.09.2010 - 01.10.2010)
(Boiler 5: model BK3-160 -9,8-490M,
Manufacturer: OJSC
«ENERGOMASHCORPORATION», Russia;
Output: 160 tons per hour; superheated vapor
temperature 490 Co; superheated vapor pressure
100 Bar.)

|. Purpose of Test

1. To improve the fuel oil combustion in the boiler
5.

2. To achieve the fuel saving in the boiler 5.

3. To develop on the ground of the positive results
the installation schedule of TRGA in other heat
station boilers and in the factory kilns in order to
reduce the fuel consumption as well as the risks
at use of the quality-limited fuel oil.

Il. TRGA homogenizer installation on the
boiler 5

1. TRGA-2-15G fuel oil homogenizer (operating
pressure up to 40 Bar, maximal output 15 tons of
fuel oil per hour) was selected for testing jointly
with the equipment manufacturer. These
specifications fully correspond to those of the fuel
oil supplied to the boiler 5.

2. The fuel oil homogenizer was installed by the
heat station maintenance personnel on the fuel oil
supply line to the boiler injectors in the line’s
straight part, behind the fuel oil pressure controller



W B wo t ol £ N
- " s ,‘ r..—i . hwme (arpumevn Ngwne Dot watesw <ty
BEDIS OOD: -0 @it~ > 7 X3







‘, = . - PP 'l -
VAL < Sg e (1]
8 B | A I =

_ A\t s ff N ey e .
W o 3o S g

Lk ‘ .:“( AR e e el L
L T RE - ey O



Color of atorch
(transparency
of the flame)
black oil in that
boiler, after
installation
TRGA, comes
nearer to a
transparency of
diesel fuel
burning




Transparent
flame in all
volume of
boiler
furnace

www .=1

=D m/ru/tropa/




pant feom N6 oSt repoet - { 4 sapt 2010 )

“ 3. Plasma of the general torch in boiler furnace are "soft" very and
uniform. The torch almost does not lick front and back screens of boiler
furnace.

The boiler furnace it is completely looked through. Very well looked
through in boiler furnace a top hamper of screens and screen of super
heater. Separation of a flame (presence of flying "front sights")
completely is absent.

Separation of a flame (flying " fiery flies ") completely are absent.

4. The smoke from a chimney has an easy bluish shade it similar as
solar oil but not black oil burns “
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Transparent
HEWERIE
volume of
boiler
furnace



www. afuzlsystems.com/ru/trga/s4s. htmili
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Microsoft Excel - TablZ2.comp.ch5{2) 2 = =

Consommation spécifique mazout de la chaudiére n°5 (Mazout,t'Vapeur,t)

u Marin  [paeka Bua BcTaeka @opeaT  Cepec  fJaHHele  OkHO o CnpaBka - . A
IEHRIS DI 58 9@ x4l @ [@:caib -0 - [k u SE=H B\ E 5B A
| iy i '} =1 | ™ ] = . :
- Burning of Black oil without TRGA™ -2k burning of black with TRGA
A B I8 B E & G H I J k L i I+ 0 P G R
Suivi rendement activateur de mazout
CHALUD-5/E0TEN Kb CHALUD-S/EOTEN Meb CHALUD-S/EOTEN Meb
Date mazout ¢|sons.sp Date mazout i Eonssp Date | mazout/MazyT |wapeur |cons.spé
- t [P acifique 3 £ [V e 3 t napt | cifique/
17100 205 11978 274k 0os2 1810 206 1988 [ 2739 007258 1.9.10 o0 ]
27001 208 | 2007 [ Y586 0072 28000 205 11978 233 007235 29101 54 a1,1 100R | 005055
37100 218 [M04 ] 2912 | 00722 38100 206 (19858 | 2743 |007247 39100 207 1998 2866 | 00897
1| 47100 2270 | M42 ] 2973 1 007N 48101 206 119848 2748 007234 49100 211 2035 2904 | 007012
| S70 Me 2075 2884 | 00719 Se0 205 11978 | 208 007305 S.9901 A4 20R 5 2939 | 007027
> B0 A4 | X0RS | 28R | O0718 B0 205 11978 2711 007297 69101 24 2133 2954 | 00722
3| A0 192 [ 1853 2552 | 00726 .80 208 [2007 | 2¥5d |007294 79100 2N 2133 3026 | 00705
1| 87100 2M 1940 2699 100719 aa10] M2 1204k 2734 007483 8.9.10] 20 2123 e | 007039
| 9700 207 [ 1998 | XV 0os2 QR0 228 2200 28348 007725 o101 9 2113 a003 | 007037
5| 107100 204 | 1969 | 2747 100717 108100 M4 120658 2780 007428 109100 19 2113 a7 | 007005
110 206 [ 1985 | ZFED 0072 11810 A2 [2046 ] 2730 |0,074594 11.9.100 A7 205 4 29597 | 008957
3| 127100 204 1199 | XA 00722 128100 203 11959 2623 007468 129100 20 2123 a014 | 007044
1| 137100 207 1998 | 27 100719 138100 205 19798 | 2692 007349 13.9100 2N 2133 2030 | 007038
1| 147100 208 | 2007 | 2794 00718 148100 21 12036 | 2780 |0075324 149100 24 2133 J026 | 007045
|| 16710 216 [ 2084 | 2874 | 00725 158101 208 [2007 | 2742 | 00732 159101 219 2113 29595 | 007049
2| IR0 M9 M1 3] 298 00724 168100 197 11901 | 2480 |0 076RR 169100 209 2017 284 | 007244
| 1 FA0 e [ M04 | 2888 | 00728 178100 205 119798 | 2675 007395 17.9100 145 13299 1957 | 00715
L 187100 18 | M04 | 2900 | 00725 188100 M4 20658 2782 007423 1|90 0 o0 ] ]
3 | 19710 217 [ 2094 | 2902 | 00722 198101 A6 [ 2084 | 2824 007351 19910 O oo ] ]
5| 207900 M3 2085 2842 100723 208100 198 1911 | 2594 10073566 209100 0 (] ] ]
M0 ME 2084 | 2888 | 007 218100 Me (2084 | 28:8 00768 219100 0O o0 ] ]
3| 22700 A6 | 2084 | 2899 100719 228100 M5 | 2075 25934 007321 Z2910] 172 1660 2270 | 007312
1| 237100 215 | 207 5| 28581 0072 238100 214 | 2065 | 284 00732 23.9.1001 201 1894 0 g | 008952
1| 247100 M5 | 207 5| 2867 | 00724 248100 148 1428 1947 1007335 24910] 202 194 9 2798 | 005957
|| 257100 M4 | A0RS | 2880 | 0072 25810 259101 200 1930 /B4 | 005953
Y 2RFA0 A4 | 20RS | 280 0072 Z2B.8.10 Z69.10] 199 1920 233 | 007027
3| 20 25 [ 2075 2884 | 00719 27810 27.9.10
V| 287100 206 11988 | 253 | 00722 28.8.10 28910
| 29700 Ms | 2075 28R4 | O0724 29810 29910
5| 30700 211 | 2036 | 2813 | 00724 a0.8.10 a0.9.10
| S1.700 205 [19858 [ JYR4 [ 00719 31.8.10
3| Muois |BE55 0]R525 K] 876740 | 0.0747 Mois 4957 014783 5] 648850 | 0.0737 bois (4240 0] 4093 5 | 578790 [ 00707 ]
]
]
|
!
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Consommation spécifique mazout de la chaudiére n°s (Mazout,t/Napeur,t)
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burning ot black o1l In bollers without TRGA

Burning of black oil in a boiler with TRGA
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pant drom the (0est cepont - (4 obt 2010 )

“After the test of Your homogenizers | do now understand that all
statements in the internet about 10% fuel savings is a fairy tale for fools
10% is such a big quantity to save that can be either a miracle or a change
calorific value of fuel (a major component

fuel which affects its flow)

Today, | examined the boiler and inspected heating surface and | must tell
you that TRGA works very well. All that we planned get from this unit we
got. It allowed us to achieve fuel savings within 3% and this is firstly a
fairly large value economy, and it actually achieved.

Really we get reduced contamination of heating surfaces boiler:

- the screens of firing almost completely clean;

- no deposits of soot in the convective mine are no deposits of soot, and in
a tubular evaporator preheater.

There is the deposits soot in air heater, but in 10 times smaller and it is

only in stagnant zones. And the tubes for flue gas are absolutely clean”
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The surface
of heat
exchanger
(inside the
boiler) after
30 days
work with

the fuel
homogenizer
TRGA




inside the
boiler) after
30 days
work with

The surface
homogenizer
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exchanger

the fuel

(

- ; SR s PV
P RN -
ol I ..bd.ch.w.n o .
Lot Ry ey aE®

<

s
»

Tl




| -
3 o N
s 02£ < E
= mu..las...ﬂle

]

2882z >9Y B«
c-22B0026(
Foo=SAa®m=SECcr

i e

i




-
N

-
v 2SN e, ‘-31_“

it seems that
on the heat
exchanger
surface was
burn all the
sulfur.

Since there
are no
traces of
sulfur

compounds
in the boiler

Previously,
all surfaces
were
covered with
yellow-green
patina.
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Ihe resume

Total difference of two last tables 0.0737-0.0707 = 3 kg = 4.07 %.

This figure above a possible mistake of measurements that is illustrated by
schedules of measurements.

(The specific charge of black oil (kg) on 1 ton of steam)

For commercial accounts - madness of this figure is necessary to reducing :
on 1%, on mistakes, discrepancies and not linearity of work of system

We accept confidently economy of fuel at a level of 3 %,

Every day on this boiler burn about 200 tons of black oil

So the minimal economy of fuel :

=In day =6 tons of black oil

= In amonth = 180 tons of black oil

= For 10 months (the minimal term of work of a boiler in a year) = 1 800 tons.

If the price of black oil is 400 dollars / ton —the economic effect, for one year of
operation is 720 000 dollars.

If to use more viscous black oil the economy will tend to increase.




next example: Work 2 identical boilers FOSTER WEELER type within 2 months.
One with activator TRGA, other without one.

Fuel comes from a single tank. Fuel — black oil suspension with carbon powder
«In January, the specific consumption of fuel in the boiler without activator TRGA was
67.586 kg / t and the end of March already 74.139 kg / t. "»

Why? look at the photo below.
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,.No,2042 ,
i Mz ’lslﬁl-lmumm INSTITUT ZA VARILSTVO

CERTIFIKAT

Notranja proizvodna preverjanja z nadzorom konéne presoje

skladna s élenom 3 2 in Prilogo | (Modul A1) po Direktivi 97/23/ES
ing itoring of the final in according to article 3.2 and
Anex I, ( Module A1) eccommg to Directive 97/23/EC

St. certifikata : 1ZV-PED-A1-06-810-11-01
Certificate No.:

Institut za varilstvo d.o.o. kot priglaSen organ potrjuje ustreznost postopkov izvedenih
s strani proizvajalca tlatnega sklopa, v obsegu dologil priloge Ill, modul A1 in &lena
3.2 direktive o tlatni opremi 87/23/ES. Proizvajalcu je odobreno oznaéevanje tlaéne
opreme z na$o identifikacijsko Stevilko 2042, v okviru podrogja veljavnosti.

Institut za varilstvo, d 0.0. as a notified body confirms herewith the adequacy of the p di ed
out by the f of p within the provisions of Annex i, ModuIeA1 and article
3.2 Pre Equij t Dirsctive 97/23/EC. The ife is d to provide his p

equipment manufactured within the scope of the examination vmn our indentification number 2042

Proizvajalec : BIMONT d.o.o., Sené&na ulica 19, SI-6310 Izola,

Manufacturer:

Nasiov proizvodnega obrata: = BIMONT d.o.0., Senéna ulica 19, SI-6310 Izola,
Production site :

Podrotje veljavnosti : Tlaéni cevovod TRGA-3G

Scope of examination No.: . tip: 03, -04, -05, -08, -10, -15, -20, -50

8t. nadrta : TRGA-3G - 03,04,05; TRGA-3G - 08,10; TRGA-3G - 15
Drawing No.: TRGA-3G - 20; TRGA-3G - 50

Porotilo 8t:  P1277-A1-06-810-1101

Test report No.:

Odobritev velja pod pogojem, da se izvajajo nadzorne presoje;’ pneskusu in verifikacije
s strani Instituta za varilstvo d.o.0., glede na zahteve doloene v medsebojni pogodbi
The approval is valid provided that surveillance audits, tests and verifications are performed by Institut
nmd.p.o. in accordance with the requirements stated in the mutual contract.

Ljubljana, 20.06.2011
Piace, date.:

B4 ) 15 by o B STe B Gk e @ ) T

Welding Institute

mﬁ %m

PECICTP CYJHOILUIABCTBA YKPATHI
SHIPPING REGISTER OF UKRAINE

JMOBPOBIJIbHA CEPTU®IKAILLIS
FACULTATIVE CERTIFICATION

- CBIIONITBO MPO BUIOBIIHOCTH
CERTIFICATE OF CONFORMANCE

Buroropmopau 1111 Py6an A.B.

Manufagtures PE Ruban A.Y.
VYpaiua, M. Hepracu, syan. Forous 405

Anpeca
Address Ukraine, s.Cherkasy, Gogolya str., 405
Bupi6 (na3sa, mapka) < TRGA-3A-04

Product (name, model) TRGA-3A-04
Tiin (eepiimit-nomept) TOMOrenizarop

Type (seriebnumbert)  homogenizer

3ansuuk (nassa, agpeca) I Py6au A.B., Yipaina, m. Yep , BYJ1. I'orosis 405

Declarant (name, address)  PE Ruban A.V., Ukraine, s.Cherkasy, Gogolya str., 405

Micue seranosiennisi (na3sa,aapeea)t I Mapiynoanbehkiii MTI

Seating (namer-address)* port Mariupol

AxT orasay Ne

Supervision Report: No. 21,12.2010 p.

B
107-3 -329-10 datedion
Ha miacrasi orasay i NpoBeaeHHX BHOPOOYBAHL NOCBIAYYCTHCS, IO BHINE3TAJaHHil BHPIO
32/10BOILHAC BHMOTaM
Th:ﬁ is to certify thaton the basis of the survey and tests carried out the above mentioned product'complies
wit

Faasn13 u. XIII Ipasna kiacudikauii Ta 6yAiBHEUTBA MOPCBKHX CYACH.

Requirement of 13 part VII Rules for Classification and Construction of Sea-Going Ships

Fanysb 3acTocyBaiins / 66 3100y TTH na, 1 eMybCil 2151 CYIHOBHX KOTEbIHX,

Application/ Limitations-"
JAH3EJIbHHX YCT iyer TypOiHHOro THna
receipt of fuel emulsion for ship boiler rooms, diesel settings and settings of turbine type

* HenorpiGue sakpecantn / Delete as appropriate
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other info on www.energy-saving-technology.com
www.afuelsystems.com/ru/trga/trga-mz.html


http://www.afuelsystems.com/

