Cuciema
ynyauennalik e e

@R@H@MMW
KOpaoenbHoFOI KoTehbHOe

ﬁ@nnwaw

RE M)3f@£l,CT'BH BIXES ?[@@T

. Ha Hedmebasax

e dooTorpachunn 1 cxembi aBrieHHble B Npe3eHTa

VYEeHbI HaLwem o6opyp, BaHMN N NpUHaanexart aBT
Www.enerqgy-saving-technolo .com



http://www.energy-saving-technology.com/
http://www.energy-saving-technology.com/
http://www.energy-saving-technology.com/
http://www.energy-saving-technology.com/
http://www.energy-saving-technology.com/

IHoyemy sl YUTAKO 3Ty NMPE3EHTALUIO ?

1. 51 B1agesieny OyHKEPOBOYHOM KOMIIAHMHU U XOUY MOBBICUTH KAYECTBO CBOETO MTPOAYKTA
- YCTPaAHUTh CTYCTKH, PACCIIOCHUE, OIYYUTh OJHOPOAHOE TOILUIMBO

— CHU3UTh KOJINYECTBO MEXAHUYECKUX ITPUMECEN;

- CHU3UTh KOJIMYECTBO KOKCOBOTO OCTATKa;

- CHU3UTh BI3KOCTh KOHEYHOTO MPOIYKTA;

- CHU3UTbh TEMIIEpaTypy 3aMEP3aHUs U MPEACIbHYIO TeMIIepaTypy GUIbBTPYyEMOCTH;

- YBEJIUYUTH KaJOPUUHOCTH TOILJINBA.

2. 51 X014y CHU3MTDB 3aTPaThl HA CBOE NIPOU3BOIACTBO

— CHU3UTH KOJIMYECTBO UCTIOJIB3YEMOIO IU3EIBHOTO UM KOTEJIBHOIO TOTUIMBA |

- CHM3UTb KOJUYECTBO MOKYAEMbIX MIPUCATOK UIIN YBEIUUUTH UX 3PHEKTUBHOCTD ;

- CHU3UTH 3aTPaThl HA MOJOTPEB TOIJIMBA U YTUIN3ALHUIO KOHAEHCATHOW BOBI,
[IJIAMOBBIX OCTAaTKOB B PE3€pByapax XpaHCHUS,

- MAaKCHMAaJIbHO CHU3UTh SKOJOTHYECKUN YIIEpO OT CBOETO MPEAPHUSITHA.

4. 51 He Baageseny OyHKEpPOBOYHON KOMIIAHUH, HO XOUY NPEIJIOKUTH BIAJCIbILY
CIOCO0 CHUKEHHUS 3aTPaT U YBEJIUUYCHUSI 00bEMOB MPOAAK.

5. MeHsi MHTepecyeT HaJle;KHOe, IPOCTOe, IPOBEPEHHOE
U JiellieBoe B IKCILIyaTaliuu 00opy10oBaHue.



Mbl npegnaraem :

1. HasemHble cnuctembl yayyLlleHuns
CBOWCTB TAXenoro tonnmea PSSF
( pretreatment system of ship fuel )

2. Cnuctembl 3KOHOMUUN KOTE/IbHOTIO
TON/IMBA C BO3MOXHOCTbIO
3pPEKTUBHOIO CHUTAHUA
KOHAEHCAaTHOW BOAbl U TAXKENOro
OCTaTKa B pe3epByapax XpaHeHUsA
Ton/nBa.

fnaBHoe otanume PSSF — BbICOKaA HaaeXKHOCTb,
AnnTenbHaa addeKTUBHAA paboTa Ha TAKENbIX
TONJ/INBAX, BbICOKOE KayecTBO 06paboTKkm Tonams C
BA3KOCTbto A0 800 cCr.. BO3MOXKHOCTb NpoBeaeHuA
MOHTAKHbIX M PErMaMeHTHbIX paboT nepcoHaom
3aKa34MKa, ONbIT YCMELWHOM 3KcnayaTaunum B Te4eHUU
5 neTt ncnbiTaHUA, aHaNU3bl, cepTUPUKaATbI HA
ncnonb3oBaHue YKkpaunHbl, EC n Poccuum

www.energy-saving-technology.com




MpounssoacTeo 6yHKepoOBOUYHOro
(koTenbHoro) Tonnnsa Bcerga
NPOUCXOAUT C UCNO/Ib30BaHNEM
npucagoKk* — 3agavy cmelwmBaHuUA
06bIYHO peLaloT C NOMOLLbIO HAacoCa AU
CTaTUYECKOro CMeCcUTeNA B IyyLllem
cayJae...

HuyKe KOHCTPYKLMA U NPUHLUN PaboTbl
MCNAHCKOro CTaTU4EeCKOro cmecuTens ..

Grab Sampler or
Watercut meter

Qil Mixing Element Water/Qil .

Bottom Water
Fig 1.0 Bottom Water in Crude Oil

MpocTan nonacTHas KOHCTPYKLMA, U3 Habopa HaK/NIOHEHHbIX ionacTeit. IT0
NPUrogHoO ANA CMewunBaHUA Kode C caxapom, HO He ANA U3Me/IbYEeHUA B NOTOKEe
TOonAMBa cmo”, achanbTeHOB, 30/1bl, BOAAHDbIX IMH3 U MeXaHUUYECKUX MPUMECEN ...



) AS asphaltene solvent/ dispersant
°"i9i“a' hlg:':ly ’ WS wax solvent/dispersant
VISROMSS - PPD wax crystal modifier
|
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* - asphaltenes
special
energetic
. - resin effect

Pf:/. - paraffins

N3menbueHnsa cmonbl, achanbreHOB, NapaPrUHOB U KOKCOBBIX YACTUL, B TONJ/IMBE
NO3BONAAET NPOHUKHYTb NPUCaAKe™ K KaXKao0u moneKkyne tonamsa. Konanuectso
HeobxoaumMoi NpUcaaKkn * — CHUXKaAETCA UM YBEIMUMBAETCA Ka4ecTBO KOHEYHOro
npoAyKTa. 3ToT 3P PeKT NPUHLMNNANBHO HE AO0CTUKUM Ha CTaTUYECKUX 10NACTHbIX
cmecutensax . Mpucagka*™- 3To npucagka K TONMBY UV ero Apyrov KOMroHeHT



1. PaBHOMepHOe pacnpegeneHne NPUcagKk1u* B ToniMse - CHUXKAeT paspylueHue
TONAMBHOM CUCTEMbI U CHUXKAET U3HOC NOPLLUHEBOW rpynnbil.

Mouemy ? - MNoOBbIWEHHANA KOHLEHTPALMUA NPUCAAKM * B TON/INBE, NPUBOAMT K
HaCbILWEHMI0O BOAOPOAO0M NOBEPXHOCTEM Hacoca BbICOKOro AaBNeHMs U NOPLLUHEBOM
FPynnbl, YTO PE3KO YBENNUYMBAET XPYMNKOCTb Y U3HOC 3TUX NOBEPXHOCTEN.

2. HesHauuTenbHble OCTAaTKU BOAbI B TON/IBE NPeBpPaLLAOTCA B CTabuabHyO
TONIMBHYIO 3MY/IbCUIO KOTOPas YCKOPAET NPoLLecc ropeHna B ABUraTesie uam
KopabenbHom Kotne.

I'quemy ? - 3710 He npeamet npe3eHTaunm, 3To 4OKA3aHO Ha CneunasibHblX CTEHAAX BO
BpeMA NCNbITaHNI

3. ﬂ,ucneprupOBaHMe U romoreHnsauua Tteepabix BK/IIOYEHUI B TOMNJIUBE HE TOJIbKO
CHUXaeT pa3pyweHune TON/IMBHOMN CUCTEMbI U CHUXKAET U3HOC I'IOpLLIHEBOﬁ rpynnbl
HO U yBeainunmBaet KanOpMﬁHOCTb TON/UBa 3a C4HeT ero nNnoJIHOro CropaHuAa.

Mouemy ? — MenKkue YyacTuubl TOMNIMBA CrOPAIOT MNOJIHOCTbIO, N He paspyLuatoT
NOBEPXHOCTU TPEHUA. ITO A0KA3aHO KNACCUYECKOM COBETCKOM TEXHMUYECKOMN
IMTEepaTypon Ha Nnpumepe aBTOMOBUNIbHOIO AN3eNbHOro TON/INBA.



8.12. BJHSAHHUE 3ATPA3HEHHOCTH AUSENABHOIO
TONJHBA HA CPOK CAVYXBHI
NAYH)XEPHOR NAPHI A H3EJAA
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Kuncenes M. M,

TonnrBHO-CMa30uHBIe Marﬁpnanu ANA CTPOMUTEAb-
gux mawny: Cnpasounuk. — M.: Crpofinzaar, 1988, —
71 c.: ua.

ISBN 5-274-00040-1

TMpusencus ocHOBHNe CBOMCTBA TONAHBHEX B CME30UHMX Ma-
TEPHAAO0B, DPHYHHH MX HIMEHEHHA, & TaKXe CBEACHHR O NpuMe-
HeHHH B CTPOMTEAbHBIX MawnHAX. PaccMOTpeHn MeTOAH BOCCTA-
HOBJCHHA H KOHTPOAR KavectBa Hedrenpoayktos, Hasoxenw so-
NpoCis  COBpeMeHHOr0  O0ecHedeHHR  CTPOHTEABHHX  MAaWHH
TONAHBOM W CM33090uMH MaTepuaaamu, Jlanu cselewns o npa-
BHA2X XPaHenHsa, yieTa H BOPMHPOBAHHA pacxoia TONAHBA H CMa-
SOYHBIX MAaTEPHANOB.

I nexenepHO-TeXHHIECKHX PAOOTHHKOB NPOCKTHHX B CTPOH-
TeABHHX OPraHHsauHf.

K 44

3204010000508
047(01)—88 14788 BBK 38.6—5
** ISBN 5-274-00040-1 @© Crpofusaar, 1988
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Cnpasounuk ['oproue

CMAa304YHbIX MaTepPHAJIOB,
m3nanue CCCP

« BJIMSIHUAE 3arPSA3HEHHOCTH
AU3eJIbHOI0 TOIJIMBA HA
CPOK CJIY:KOBbI ILIyH:KEPHOU
napsl (THB/I) qu3eabHOro0
ABUTATEJIS »

Cpok ci1yx0bl 1U3€J1bHOT0
JABUTaTeJIsl HA
ABTOMOOMJIbHOM JAM3eJIbHOM
TOILIMBE :

1. 0e3 puasrpauuu = 100%
2. npu puabTpanuu
(M3MeJIbYeHUH YACTHIN) A0 S-
7 mMm. = 850%

CreneHp U3MeEJILUYCHUSA
yactul cucremoi PSSF
= 4-5 MKM.



Mpumepbl 06paboTKM TONANBA CUCTEMOM
PSSF — BUSYANNIbHbLIE 2ODEKTDI

Tonanso 06paboTaHHOe Hallen CUCTEMOM
JIyuLle ropuT a CTOUT CTOJIbKO Ke.

JTO cyuwieCcTBeHHOe KOHKYpPEeHTHoe
npemmyLLecTso



Mpumepbl 06paboTKN HedTELW/IaMa OTKPbLITOro XpaHeHus
cuctemoinr PSSF.  Tecr - HedTewnam Ao u nocne o6paboTkm

O0OpatoTAHHOE ChIPbe - HeyTemmant nocne
TOMOTEHIT3aLIIIT

Hcxoguoe ¢ BIPBE - Héq)TCLU.’IaI\I OTKPEBITOIO XpaHCHHA.

nCxXoaHbIA N\
MPOAYKT -
HedoTAaHoOn
wrnamM go

S oDpadoTKM

original
product - oil
slucige before
treatment

oil slucige
after
treatment £

HEMTAHOM
wram
nocne
obpadtoTKkn
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Mpumepbl 06paboTKMN HedTEWIaMa OTKPLITOro XpaHeHusn
cuctemom PSSF. Tect - cKXuraHue HedTelwsiama A0 U nocne ob6paboTku
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Mpumepbl 06paboTKM TONIMBA CYA0BOrO Ma0BA3KOrO
cuctemoir PSSF. Cnesa — ncxogHoe Tonamso, cnpaBa — nocnae o6pabortku.

www.afuelsystems.




mazut M 100, a standard,
before processing, focal
ratio - 60

mazut M 100, after
s e 1 processing at TRGA, focal
G _ 37, ratio - 60

Coal tar, the original
standard, focal ratio - 60

Coal tar, after treatment for
TRGA, focal ratio - 60

WARAWL ST U GIESELEITE Soar 0RIN29 17:35

NMpumepbl 06paboTkK TAXKenoro tonnmea cuctremon PSSF — masyt M100,
KaMeHHOoyronbHasi cmona










flooding
coal tar
before and
after
treatment
ratio - 60

coal-water
emulsion -
before and
after
treatment
ratio - 60

04/

NMpumepbl 06paboTkn TonnuBa cuctemon PSSF — kameHHoOyronbHas cmona,
BOAO-YrofibHOe TOMNMNBO



) 3 *Tuel ships IFO-180, after =
fuel ships IFO-180, original, ) ; processing with TRGA.,

focal ratio - 60

focal ratio - 60

NMpumepbl o6paboTkn Tonnuea IFO-180
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SEl  20kV WD12mm SS40 50um
INA industrija nafte d.d. 1071 19 Apr 2013
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SElI  20kV WD12mm  SS40 x500 50um
INA industrija nafte d.d. 1078 22 Apr 2013

Slika 3. SEM mikrofotografija uzorka “0” , povecéanje 500x
Slika 5. SEM mikrofotografija uzorka “5” |, povecanje 500x

1. Oopa3sen caeBa -ucxoanoe romauso RME IFO 180
JJIa00PaATOPHbIN (PUJILTP MOJTHOCTHIO 32COPEH OCTATKAMM TOILJIMBA

2. Oo0pa3sen cnpaBa -TOILTMBO MOcJe 00padoTku 3 pa3a
JIa00pPaATOPHbIN (PUJIBTP YUCTHIN — HA (OTO — BUAHA CTPYKTYpa puabTpa
U OTAEeJbHbIC YACTHIBI. ..

Bce ¢pororpaduu caenanbl Ha JITEKTPOHHOM MUKPOCKOIE HEHTPAJIbHOMI
Jadoparopun konuepHa INA, 3arpeo, XopBarus
yBesanuenue 500 pas.
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SElI 20kV WD12mm  SS40
INA industrija nafte d.d.

Slika 3. SEM mikrofotografija uzorka “0” , povecanje 500x
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YMeHbIIeHHEe KOJIMYECTBA TBEPAbIX YaACTHUIl, CMOJI M APYTrUX BKJIIOYEHUN B TOIIUBO
NPUBOIUT K :

1. 6os1ee 3pPpeKTUBHOMY CHKUTAHHMIO TOILIMBA U CHUKEHHUIO YIEJbHOI0 PACX01a TOIJIUBA
2. CHIKAeT KOJIMYECTBO HECTOPEBIIUX OCTATKOB, HATapa B IBUIrareJie u
TENJI000MEHHUKE, YTO YBEJUUYNBACT CPEHUH K.IL.JI. JHEPreTUYeCKON YCTAHOBKH B
MEePHOI MKy PEMOHTAMH WJIH OYMCTKOM.

3. CHuxaeT KOJIM4eCTBO AbIMA U BPEeHbIX BIOPOCOB

dupma "Saacke"
COBMECTHO ¢
KHUTAUCKUM
YHUBEPCUTETOM B I.
Jlxumeit
IKCIMEPUMEHTAIBHO
A0KA3AJIM -« IPUPOCT
K. IL. JI. KOTJIAa 3a cYeT

H3MeJIbYCHUS
TomuBa = 303
KJK/Kr»

www.afuelsystems.com/ru/tr
ga/s12.html
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Separation of sediments from HFO - hot filtration of fuel
with chloroform on a nitrocellulose filter 0,45um

Ref. Ref.No. | Sample | Massof | Mass of Mass of Mass of Mass of

Number of of HFO HFO filter fil.paper+ | particles particles
of Laboratory | (ml) sample | paper(g) | particleson | onFilter | (mgonkg
Sample (g) paper (g) | paper(g) | of HFO)

0 GK12-260 | 150 244,92 0,1072 0,1096 0,0024 | 9,8 mg/kg
2 GK12-261 | 150 244,93 0,0981 0,1000 0,0019 | 7,7 mg/kg
5 GK12-262 | 150 245,63 0,1042 0,1057 0,0015 | 6,1 mg/kg

Ovaj izviestaj 0 ispitivanju odnosi se samo na ispitivane uzorke i NE SMUE Zavati, bez dozvole 72 kojf ga je izzkao, osim u GUELOSTL

50000368.002.10-00

Ref.no.:
g " n 50000360-033/13

LI |||ouu'm|.m WAFTE. d.d. FUEL ANALYSIS WITH SEM METHODOLOGY Report: Page:
P T (Electronic Scanner Microscope) 00 525
Sektor za upravljanje i inZenjering polja . i -
Sluzba laboratorijskih ispitivanja IPNP OF SHIP'S HFO RESIDUALS - F RME 180 s A[;?iltez.m&

After the filtration process 3 dry residual on the filter paper were obtained (Photo 2), those are analyzed
with electronic microscope. Samples were steam processed with gold, and then analyzed using scanning
electronic microscope JEOL JSM-6510 LV. Several micro photography were taken.

The EDX analysis is maiden (identification of peaks of the energy spectrum of X-radiation) for individual
particles using Oxford INCA X-act.

Oopasen 0 —
BEC YaCTHIl HA
¢puabTpe 9.8 Mr/Kr

Oobpasen 0 —
BEC YACTHII HA
¢uabTpe 6.1 Mr/Kr

CHUKeHHe HA
«— 38%»

1. O¢punuanbHoe
3aKJIDYEeHHE
Jadboparopuu
KoHuepHa INA,
3arpe0, XopBarus

WWW.energy-saving-
technology.com/docume
ntation/ship/INA HFO

eng.pdf
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Mpumepbl 06paboTKM TONANBA CUCTEMOM
PSSF — PE3Y/1bTATbl UCNbITAHUU

Tonanso 06paboTaHHOe Hallen CUCTEMOM
6onee KanopumHoOeE, a CTOUT CTO/IbKO Ke.

JTO CHUXKAEeT yaeNbHYI0 CTOMMOCTb
SHepropecypcos.

LleHa Bonpoca — ao $450 000
C 04HOro Ma3yTHOro Kotna
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CyToyHble 06beMbl NPOM3BOACTEA NEperpeToro napa u
" notpebneHus masyTa Ha Kotne Ne5

/ : ) : 4 v . SR Bpa TRGA-2-15G Moka3zarenu nocne yCcTaHosK1 romoreHusaropa TRGA-2-15G
burning black oil after AR N L7 T n Nes CHAUD-5 / Koren Ne5
_processing TRGA LR v L (e L [consspicifique Date/ | consspecifia
time of ignition from a i I A I PR s Y |/ yoenonsi o mazout/ masyr (VOPRUT) oy

match - 4 seconds /RN P SRR burning black oil prior pacxoa MazyTa ol 80 | yaensusii

' ' b to treatment (/) {m3) () (t) pacxoa

time of ignition of the ‘ 72,578 01.09.2010
match 16 seconds ER | 7033l 02092010 84 | 811 | 1006 | 80577
: 72,472 03.09.2010f 207 199,8 | 2866 69,698
72,340 04.09.2010f 211 203,6 | 2904 70,115
73,052 05.09.2010f 214 206,5 | 2939 70,265
72,971 06.09.2010| 221 213,3 | 2954 72,195
72,936 07.09.2010] 221 213,3 [ 3025 70,501
74,828 08.09.2010f 220 212,3 | 3016 70,391
77,254 09.09.2010| 219 211,3 | 3003 70,375
74,284 10.09.2010] 219 211,3 [ 3017 70,048
74,938 11.09.2010] 217 2094 | 2997 69,872
74,684 12.09.2010] 220 212,3 | 3014 70,438
73,486 13.09.2010] 221 213,3 | 3030 70,384
73,243 14.09.2010| 221 213,3 | 3026 70,478
73,202 15.09.2010] 219 2113 [ 2998 70,492
76,655 16.09.2010] 209 201,7 | 2784 72,444
73,953 17.09.2010] 145 139,9 | 1957 71,500
74,231 18.09.2010

ABapuitHan 0CTaHOBKa KOTAa U3 33

73,810 19.09.2010 S
73698 20.00.2010|  MoPbIsa 3KpaKHOi Tpy6bi 3aaHero
72,678 21.09.2010 WAHBIONIA
73,209 22.09.2010) 172 | 166,0 | 2270 | 73,119
73,205 23.09.2010] 201 194,0 | 2778 69,822
TR, (AT 73,354 24.09.2010] 202 1949 | 2798 69,668
www.afuelsystems.com it 25.09.2010) 200 | 1930 | 2764 | 69,826

26.09.2010] 199 192,0 | 2733 70,265

27.09.2010] 200 193,0 | 2714 71,113

MOH 28.09.2010] 201 | 1940 | 2749 | 70558
G o5 29.09.2010] 203 | 1959 | 2684 | 72,986
30.08.2010 30.09.2010 200 [ 193,0 [ 2703 | 71402
31.08.2010
ynyql.uel-me ropeHuAa Mois /mecsu| 4957,0 [4783,5[64888,0] 73,719 Mois /mecau| 4242,0 | 40935 |57879,0[ 70,726
TonauneBa U SKoHomuA 4.1% 2,994 wr/t

CpeaHee CHUKEHHME YACNBHOTO PAcXO/a MazyTa Ha TOHHY NPOU3BEAGHHOTO Napa Ha KoTae s

Ha KoTne

D3KTUYECKME NNOKAIAHMA NADAMETDOE UIMEDANMCH LUTATHBIMM NPUBODAMM BXOLAWMMM 3 HUKHIIA yposeHs ACYTTIkOTAE:
-pacxoaneperpeToronapa ( ANUBAR)

-pacxoa masyta  (KROHNE UFM 3030K/2MHz)

PacyeT NOCYTOUHbIX BENMYMH NPOM3BOAMACA BEDXHUMYDOBHEM CucTemMnl ACYTI Kotaa " Honeywell".




T'openune masyra nocJie
o0padoTKu
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Topenue crangapTHOrO
MasyTa




Tonsmso mocJsie 00padoTKU cropaer
IOJIHOCTbIO, OCTABJIASA CYXYIO 3041y ...

R

dry ash

sh from black oil - ¢

JKOHOMA3EepP MA3yTHOIO
KoJia mocJie 11 mecsinen
padoTHlI ...
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The overall results of the use of ship's modules TRGA
testing on ro-ro ship Larkspur "from 19 to 22 08. 2012

Operation on
the standard
fuel

Using module
TRGA only on
the buffer tank

Using module
TRGA only on
the settling
tank

Using module
TRGA on the
buffer tank and
on the settling
tank

The main observed effects

Flue gas
temperature 325 356 353 368
St. (O) 326 356 347 370
337 357 353 370
Level CO
100% -3.8-64% -6.47-10.39% | -10-14.97 %
-5.27 — 6% -12.34 — 13.67
Visual amount 100%
of smoke at startup —
alot of smoke | atstartup — less at startup — at startup — less
length in for 30% . less for 40% for 30%
meters of water during the
followed driving 30-80 during the during the during the
meters driving 5-40 driving 5-10 driving 5 - 20
meters meters meters
The amount of
fuel sludge from | 0.692 tonnes per | 0.692 tonnes per 0 0
the separator day day
Of which the Of which the
fuek is 415 kg fuel is
415 kg
1 2 3 -+

Additional effects of the installation of ship modules TRGA

1. Additional heating fuel. TRGA modul provides heating fuel in a buffer tank on the
temperature of 85-90 degrees, what reduces the viscosity of the fuel, using fuel or
high binding in the case of poor fuel heaters lining the resin, which is the build-up.
TRGA module provides heating fuel in settling tank so that the fuel is heated to 5
° C in a streaming through the module.

2. Reducing the amount and size of solid particles in the fuel directly affects the speed
and reduce the amount of fuel sludge to collection tanks for fuel mud tank and, in
addition to direct fuel saving, provides cost generated by the fuel acquisition sludge
by the port services.

3. Reducing the amount and size of solid particles in the fuel has a direct impact on the
reduction of wear separator and saving in the cost of its repair and maintenance.




Mpumepbl ucnonbzosBaHua - moayne TRGA gna o6paboTkmn Tonanea Ha Kopabnax 6e3 pobasneHUA NPUCALOK.
MpoBeAeHbl UCNbITAHMA Ha HAAEXHOCTb - Bpemsi 6e30TKasHoM paboTbl 6onee 1.5 roaa.

Pe3ynbraT : CHMXXEHME BA3KOCTMU, 30/IbHOCTU, TEMMNEPATYPbl 3aCTbiBAaHMA, PAa3MeEPOB AMUCNEPCHOCTM TBEPADbIX YacTUL,
CHMXXEHME OCTaTKa KOKCa B TOMNMBE, KONMYECTBA LW1aMa, KOTOPbIN OTAENAETCA CENAaPaTOPOM, AbIMHOCTW, YCTPAaHEHME
CryCTKOB. DKOHOMMA Tonaunea 4%. NcnblTaHnA npoBeaeHbl cepTudnumpoBaHHon nabopatopmenn B CIOBEHUN.

Analysis of the documents - modify the properties of heavy hydrocarbon fuels

shipboard fuel N formal original 1 2 3 4 comment
IFO-180 (INA HR) standart | sample
density at 15 °C 1 | kg/m3 <=991 947.6 945.7 | 945.7 | 948.1 | 949.6 agree
kinematic viscosity at 50 °C | 2 | mm2/s <= 180 138.5 117.8 | 117.6 | 129.1 [ 136 super
aromaticity index 3 | (CCAD | <= 860 820 820 820 821 822 agree
total sulfur content 4 | % mm <=4.5 1.59 1.56 1.57 1.54 | 1.49 agree
flash-point 5 |°C >= 60 92.0 94 94 >100 | >100 *
i amount of sediment 6 | Y%m/m | <= 0.10 0.02 0.05 0.04 0.03 | 0.04 s
amount of coke residue 7 | Yom/m | <=15,0 14.06 8.53 8.18 8.19 | 7.63 super
flow point 8 | °C <=30 +30 124 +24 +21 +24 super
amount of water 9 | % viv <= 0.50 0.1 0.05 0.05 3 5.6 agree
amount of ash 10 | Y%om/m | <= (.07 0.04 0.04 0.03 0.04 | 0.04 agree
amount of vanadium 11 | mg/kg <= 200 125 122 120 115 | 112 super
amount of sodium 12 | mg/kg <= 50 4.93 7.25 785 | 572 | 534 hS
amount of Al + Si 13 | mgkg <= 50 5 5 5 5 5 agree
energy value 14 | MJ/kg 5 - 41.02 41.02 39,7 | 38.88 agree
standart no add noadd | noadd | +3%w | +6% w




4. Reducing the amount and size of solid particles in the fuel has an indirect impact on
reducing pollution settling tank and the costs incurred in cleaning.

5. Using a modul TRGA back to the buffer tank provides a softer transition from a
heavy fuel engine and vice versa, which, in addition to reducing the heat load allow to
start the transition process in less fuel earlier, which also saves on diesel.

Reliable operation of modul TRGA

Module TRGA on the buffer tank has worked continuously from 28. 11. 2011 to 15. 8.
2012, which means for 9 months. TRGA module did not require continuous monitoring or
any maintenance. TRGA module did not require any cleaning, adjustment, or replacement of
any parts or regulation. TRGA module was turned off before testing in August 2012, and after
the test is still working. Reviewof TRGA module during testing showed that the module isin
an excellent and perfect mechanical condition and has no traces of wear.

Module TRGA in a settling tank has worked continuously from 19. 8. 2011 to 18. 10.
2012. The module did not require continuous monitoring or any maintenance. The TRGA
module did not require cleaning, adjustment, replacement of any parts or regulation.

Marine Company Transeuropa Shipping Lines d.o.o.
(Transeuropa Ferries) Koper Slovenija
www.transeuropaferries.com

Direktor — ing. Rihard Stergulc
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Sample received: 11.04.2013

Lab. ID number: 1130001148 Fuel sample F-RME180 Date: 752013 ()5 pasub 06padoTaHHOTO
Analysis ordered by: BIMONT d.o.o.

S a et aamdv b www.energy-saving-technology.com Toniuea RME180
For: Mr. Trost, Mr. Stok yepe3 7-15 nHeit mocJe

Property Unit Test method Date xeca;l:;nty 0 1 2 Oﬁp aﬁ OTKHU CHIDKEHHE
Density at 15°C | kg/m3 ENISO 12185:98 | 17413 | 1.2 9422 | 939.7 | 939.7 | 939.7 _ 0
Density at 50 °C | kg/m3 ENISO 1218598 | 17413 |12 919,2 | 916,6 | 916.6 | 916,7 BA3KOCTH Ha 10 A)
Viscosity at 50°C | mm/s2 EN ISO 3104:98 19413 [ 52% 1447 | 1339 | 1396 | 1228 | ®
Carbon residue | %(m/m) | ENISO 10370:98 | 17.4.13 | 0,59 7,29 7,52 6.80 7,16 ®
Ash content % (m/m) | ENISO 6245:03 23413 | 0,003 0,029 | 0,026 | 0,027 [ 0,036
Water content % (m/m) | ISO 3733:99 18413 | 0.1 0,60 <005 | <0,05 | <0,05 | ® HHTepeCHBI }lpyrne
(by distillation)
Pour point *C ISO 3016:96 16413 |3 15 9 6 9 @ HOKa3aTeJIH’ a4 HMCHHO
Heat of MJ/kg ASTM D 4868:10 | 7.5.13 0.07 40,70 | 41.10 | 4140 [ 41,09 | ®
combustion - net
Water and %(V/V) | ISO 3734:97 19.4.13 | 0.10 0,50 0.50 0,10 0,10 1 CHI/I)KGHI/IG TCMHGpaTypI)I
sediments '
(centrifuge)
Vanadium mg/kg PML.1.14597:97 7.5.13 9 87 86 86 86 TequeCTH Y 1 5 I[O 6 | 9
content T
Nickel content mg/kg PML.1.14597:97 | 7513 |6 30 29 29 29 3 : YBeHI/IquI/Ie TCH‘HOTBOPHOI/I
tand 1
AE-AEAF CIIOCOOHOCTH
¢ 40.7 1o 41.4 MJ/kg
Not accredited
Flash l;:;int, °C ENISO 2719 1285 | 1185 | 1165 | 1605 | ® 4. CHUKEeHUeE TEMIIEPATY PBI
PM - info
Elements, BCIIBINIKU € 128.5 10 116.5
WD-XRF
Sulphur %(m/m) | PML.0716.+18. 1,553 | 1,528 | 1,521 | 1,540 rpaH}ICOB .
Aluminium mg/kg PML.0716+18. 5 <1 2 3 ®
e mgkg | PMLO7I61S, I T R 5. CHmkeHue B 2 pa3a
T ety | OMLONGHE 23 122 24 |2 KOJIMYECTBA YIOBICHHBIX
mgkg
HaCTHUll aJJFOMHUHHUA U erMHI/IH.
Analysis Supervisor Head of Laboratory
Andreja Gregorc, dipling. Manja Moder, M.Sc.Chem.
PETROL, d.d., Ljubljana LABORATORY PETROL Jlaboparopusn JIwosHa,
Zaloska 259, 1260 Ljubljana, SLOVENIJA, tel.: +386 1 586 35 00, fax.: +386 1 586 35 02 C.]IOBeHI/IH 20 13
, L]

Legend :
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. T = - MAJIO30NBHRIH : I
S 0051 010 | 0,12 | 0,14 Maccosan a018 MeXAaHHYECKHX
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P deKT yBesnueHUsI KAJOPUINHOCTH MOKa3bIBAOT aHau3bl PYK/] 2013 rox — ucxoaubii
Ma3yT — 00BOAHEHHOCTh 2.8%, 00padoTaHHbIil Ma3yT — 6.9%, HO KAJOPUITHOCTH MOYTH
paBHa. Ilepecuer nokaspiBaeT yBejin4eHue KajopumHocTu HA 4.29%. Ho npogosxum ...



Cucrema PSSF
JAPOOHUT axe
BOJIOKHHUCTbIE
YacTuIbl B
KopadeJbHOM
TOILIMBE ...

DoT0 —
Jadoparopus INA,
3arpe6, XopBarusi.

YBeqmuenue
5000 u 4000 pas.
DJ1eKTPOHHBII
MHUKPOCKOIIL.

0x

Bce pekBU3UTHI
JadopaTropuu MOryT
OBITH NPEAOCTABICHBI

i \ y ! X ‘.? 2 7
SElI  30kV WD12mm SS30 x4,000 S5pm
INA industrija nafte d.d. 1060 18 Apr 2013

SEM mikrofotografija “vlaknaste“ Cestice iz uzorka “2”, povecanje 4.000x



HapexHocTb. Cuctema PSSF ucnbiTana
npakTuyeckn B Poccun, YkpanHe, Cupun,
Benopyccun, [BuHee, Amanke, XopBaTtuu,
NPy HENPEpPbLIBHOW 3KCNyaTtaumn B
TeyeHun 2-4 reT Ha TAXernblX Ma3yTax, B
ycnoBusix crnabon ounsTpaummn, BbICOKOU
BA3KOCTU U cogepxaHna abpasnBHbIX
4YacTuL, CMOI, acansTeHOoB, CYCneH3unMn.
B 1O Bpems, Kak aHanorM4Hoe Hemeukoe
N amepukaHckoe obopynoBaHue
nomaetcs yepes 3-4 mecsua u He MOXeT
obcnyXuBaTbCAa NepcoHanom 3akas4vuka.
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http://www.afuelsystems.com/ru/trga/s55.html

HEMHOrIro 3SKOHOMUKH

cuctema ynydweHua ceoicts tonansa PSSF
( pretreatment system of ship fuel ) Ha nposeaeHHbIX McnbITaHMAX NoKa3ana :

1. cHMKeHune BA3KocTU TonauBa o 15%, 6e3 ncnonb3oBaHUA NPUCAAOK, YTO yaellesnaeT
CTOMMOCTb 3aKynaemoro Ton/nsea.

2. CHMXKeHMe KoamyecTBa TON/IMBa, KOTOpoe oTbpacbiBaeT cenapatop B KopabenbHyto
LINAaMOBYIO eMKOCTb A0 95%. 3TO SKOHOMUA U CHUMXKEHME 3aTpaT Ha YTUAM3ALUUIO

3. loKa3aHHbIX YPOBEHb 3KOHOMMUM TOMN/IMBA HA KOTAAX U KopabenbHbix ABC 4%

U opraHnsauuum

1. Mbl meem HeobxogMMmble pa3peLlleHna Ha U3roTOB/IEHNE U MOHTaXK cuctembl PSSF Ha
Kopabnax ot JIoHAOHCKOro J1i01Maa, Tak e rotoBATCA AOKYMEHTbI O NePeBOAE HaLLEro
obopynoBaHuA B pa3psag obopyaoBaHMsa 064A3aTeNbHOIO K YCTaHOBKE Ha Kopabaun

asHoe otanumne PSSF — BbiCOKaa HageXHOCTb, AnTenbHaa adpPeKTnBHaA paboTa Ha
TAXENbIX TON/INBAX, BbICOKOE KayecTBO 06paboTKM pa3nnYHbIX TON/INB, BO3MOXKHOCTb
npoBeAeHUA PernameHTHbIX paboT nepcoHasiom 3aKa3umKa 6e3 Bbi30Ba CEPBUCHOM CNYHKObI.



MaBHble OTNN4YKA OT cyuecTByrOLux aHarnoroB

Mogeab TRGA —cTeneHb TOMOTr€eHM3alMH TOILUIMBA — 4-5 MHKPOH.

Nmeet magblii Bec 10-40 ki, B oTjimuue oT poropHbIX (10 200 Kr).
3HaYMUTEJIbHAS JKOHOMHUSI TPAHCIIOPTHBHIX PACX00B M PACX00B HA YCTAHOBKY.

MaJioe 3HepronoTpedjeHue, KOTopoe Mmo3BoJjsieT padorars OT JH00ro
IecTepeH4YaTroro Hacoca. MMHUMAJIbHAS JHEPTOEMKOCTDH NMPH YCTAHOBKE
JTOMOJHUTENbHOTr0 Hacoca — 0,5-1 kBT yac Ha 1 TOHHY.

OcHOBHOM y3eJ - OMOreHHU3aTop - He COMEPKUT CAJIbHUKOB M
BPALIAIOLIIMXCS YACTEH, He TpedyeT MoAB0/Aa JIeKTPUYeCcTBa, 0e301aceH.

JInana3on gaBJjenuii 2-40 arm. /Iluanazon temneparyp 40-250 rpaa.

Boicokmii apo0simuii 3¢ deKT.

Bo3Mo:kHOCTH paﬁon Ha arp€CCMBHLIX TOIJIMBAX — KOKCOXMMHUYECCKOC TOIIJINBO,
PAKETHOC TOIVIMBO, PA3JIUYHBIC CMECEBbLIC TOIIINBA, MOKET UCITOJIb30BaATHCHA IJIS1
CMEeIIMBaHUA 6I/IOIII/I3EJILHI)IX KOMIIOHCHTOB, COACPKAIINX MCTAHOJI U IIC/I0Yb.

MbI naeM Bam Ha/ieKHbII HHCTPYMEHT M TEXHUYECKOE PelleHue 1Jisl
3HAYUTEJBHOIO YIyYllleHus KadecTBa Bamero rormimsa.
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certificate Maritime

award for the best realized diploma for the participation in certificate Maritime Register of Ukraine on the use Register of Ukraine on
project in Ukraine in the field of the exhibition Energy Efficiency TRGA on marine engines and boiler installations, the use TRGA on
energy saving in 2009 2010, Ukraine 201 marine engines and

boiler installations, 2011
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the national Chamber of national Chamber of Ukraine on the device TRGA
Ukraine 2011 201
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RTM Certificate of the
Russian Federation on

certificate of compliance wa y &
P H a series of devices

diplorna for the participation in Russian Federation on module Lloyd's Certificate for the right execution of repair TRGA the right to use
the exhibition Energy for creating fuel compositions and installation work on the ships of any class, pne-ngi
: ! : s TRGA in high risk
Efficiency, 2011, Ukraine and nonchemical treatment of Slovenia, 2012 industrial obi ‘
hydrocarbons 2012 industral objects. o

Russia, Kazakhstan,
Belarus. 2012
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Pe3ome

1. Cuctema PSSF paspaboTraHa B YKpauHe.

2. Cuctema PSSF npoBepeHa MHOroneTtHeu akcnsiyatauuenm Ha 6onee
yem 128 npoMbILISIEHHbIX 00 BLEeKTaxX B Te4eHUn 7 ner.

3. Cuctema PSSF npowna nabopaTtopHyro NpoBepKy
ceptuchmnumpoBaHHbIX nadopatopun B CnoseHnn nu Xopsatuu.

4. Cuctema PSSF ycnewHo npoluna TecT Ha HaAeXHOCTb BO BpeMs
12-Tn MeCcAYHOM IKCnnyaTtaumm Ha Kopaone.

5. Cucrema PSSF nmMmeeT nonoxurernbHoe 3akrio4eHne ot MOPCKOro
dakyneTeTta YHuBepcuteTa B JliobnsHe, CnoBeHus.

6. Cuctema PSSF umeet ceptudukar EC n TYPE APPROVAL
Certificate IACS.

7. Cuctema PSSF wusroraBnuBaetcs B YKpauHe n CrnioBeHuM,
napTtHepckon komnaHmen BIMONT d.o.0., KoTopass umeeTt Bce
HeoOxoaumMble cepTUpMKaTbl HAa YCTAHOBKY 3TOM CUCTEMbI.

8. OdhmumanbHoe 3akyYeHue 06 USMeHeHUU CTPYKTYpbl TONuBa
9. OcbmumanbHbIA OTYET O NOJIHbIX UCMLITAHUAX Ha Kopabne.

10. Bbl xOoTUTE ObITb HAWMM NapTHEPOM ?

WWW.enerqgy-saving-technology.com
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