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OCOBEHHOCTH HCIIO/JIb30BAHUSA SJIEKTPOHHOT'O HHANKATOPA
JJIA CYAOBBIX ABYXTAKTHBIX JIBUT'ATEJIEU BHYTPEHHEI'O CT'OPAHUA

M IBC BEPET'OBBIX DJIEKTPOCTAHIIUIA

AL Tapanun, kanouoam mexsHudeckux HayK, OOYyeHm

JlaHHAsT cTaThs OCBEIAET CIEYIoNHMe 3adaurt: [IpaBiiibHOe UCIIONb30BaHAE BIEKTPOHHOTO HHMKATOPa BO
BpeMsI HH/IAITUPOBAHUS IBYXTAKTHEIX JBUTATENCH BHYTPEHHETO CTOPAHUS, MPABIUIHHBINA MIEPEHOC pe3yibTa-
TOB MHMITAPOBaHUS U JuarpamM Ha 1K, koppektrpoBka BMT HHIMKaTOPHON JMarpaMMbl U TIPaBITHHBIA
Pacuér BBIXOJHBIX IIapaMeTPOB WH/MITUPOBAHUS, TAKUX Kak Pmi—cpejHe—MHMKAaTOpHOE JaBleHue, Puve—
cpemHe—ddekTHBHOE AaBleHue, NIND—HHMKATOPHAsT MOTITHOCTD ¥ NErF—2(QEeKTHBHAS MOIIHOCTD IS Kak-
JIOTO IIWIAHIPA U IBUTATENIS B ITETIOM.

KimroueBble ciioBa: VHIMIMPOBaHIe JBUTATEN, TapaMeTphl MHUIMPOBAHYS, HIEKTPOHHBI HHIAKATOP,
CpeTHe—MH/IKaTOPHOE U cpeHe—3hdeKTHBHOE TaBleHIe, HHIUKATOpHAas U H)PEKTUBHASI MOTTIHOCTb.

The present publication illuminate the tasks as follows: Electronic indicator proper usage at four—stroke inter-
nal combustion engines (diesel engines) indication; Indication results & diagram proper transfer to PC; indi-
cator diagram top dead center TDC correction and engine performance data output values such as Pyi—mean
indicated pressure, Pne—mean effective pressure, Ninp—indicated power and Nerr—effective power proper cal-
culations for each cylinder and engine total.

Keywords: Engine indication, performance data, electronic indicator, mean—indicated & mean—effective

pressure, indicated & eftective power.

Introduction

Currently on the worldwide fleet motor—
vessels and shore diesel power plants for internal
combustion engines—diesel engines indication and
performance data measurement readings carrying—
out the micro—processing gauging and systems, such
as Doctor-Engine, Diesel-Doctor and Electronic
indicators (different kind of brands and manufactur-
ers) are used in most of cases. However, actually
they are not carrying—out the functions of the en-
gines technical condition (cylinder tightness, fuel
injection equipment condition and turbocharger sys-
tem condition) diagnostic and analysis, over-
load/download analysis and load distribution be-
tween the cylinders analysis, but they are electronic
gauges for compression pressures Peon, maximum
combustion pressures Pyax measurement by open
indicator diagrams (Fig.1) and closed indicator dia-
grams for each cylinder and for engine speed meas-
urement at each cylinder indication. All others val-
ues are required for the engine technical condition
diagnostic and analysis has determined by calcula-
tion from indicator diagrams or entered manually to
the electronic equipment tables.

Examine the engine indication results from
Electronic  indicator type HLV-2005 MK
(Praczisionsmesstechnik Beawert GMBH, Germa-

ny):

1) The values are calculated from the indicator di-
agrams:
—  Cylinders indicator diagrams area Ap (mm?);

— Cylinders mean-indicated pressure Pyg©'*"
(bar) (Fif.2);

— Cylinders mean—effective pressure PyE“Y"
(bar);

— Cylinders indicated power Npp“'" (IKW)
(Fif.2):

—  Cylinders effective power Nepr© T (EKW);

— Engine average mean-indicated pressure
Pyr™ (bar) (Fig.2);

— Engine average mean—effective pressure
Py (bar);

— Engine indicated power Npp®¥¢ (IKW)
(Fif 2);

— Engine effective power Ngrr ¢ (EKW);

— Engine mechanical efficiency nvec (%).

2) The values are entered manually to the elec-
tronic equipment tables (Fig.2):

— Scavenging air temperature after turbo-
charger or before scavenging air cooler TscB¢
0

— Scavenging air temperature after scavenging
air cooler TscA¢ (°C);

— Scavenging air pressure after scavenging air
cooler P (bar);

— Exhaust gas temperature after turbocharger
TEXHATC (OC),
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— Turbocharger speed nrc (rpm);
— Cylinders exhaust gas temperatures Trxp“'"

0

— Cylinders fuel rack position FRP (fuel pump

index FPI) (mm);

Note: However, the mentioned above values
are not enough for the engine technical condition
full diagnostic and analysis (cylinder tightness, fuel
injection equipment condition and turbocharger sys-
tem condition).

In completion of indication data entering to the
PC without TDC correction the engine average mean—
indicated pressure & indicated power calculation can
give tolerance up to +10%, while the same values
calculation from indicator diagrams are taken by me-
chanical indicator with usage of computerized tech-
nology gives toleranceup to +0.5% only.

The engine average mean—indicated pressure
and indicated power calculation tolerance up to
+10% is not satisfactory for the engine technical
condition (cylinder tightness, fuel injection equip-
ment condition and turbocharger system condition)
diagnostic and analysis, overload/download analysis
and load distribution between the cylinders analysis.

Thereby we suggest the engine (2—stroke en-
gine) indicated power accurate calculation proce-
dure, afterwards it is possible a TDC accurate cor-
rection for each cylinder, and then a cylinders mean—

Table 1

indicated pressure Pya“Y", cylinders indicated power

Nnp“*& engine average mean—indicated pressure
P.rPNC same accurate calculation within tolerance
+0.5%.

Work object

Thehighaccuracyobtaining inthe indicatordi-
agram treatmentand as resultshighaccuracyin the
cylinder power calculation, determination of load
distribution betweencylindersand cylinders/engine
conditiondiagnostic & analysiswithout engine dis-
mantling.

Ways of investigation

Investigations has carried out on the vessel's
(with effective power from 736 EKW up to
11900EKW) with different kind of micro—
processing gauging and systems (Doctor—Engine,
Diesel-Doctor and Electronic indicator) & with me-
chanical indicators.

Investigation results and discussion about

1. The indicator diagrams TDC correction and

each cylinder/total engine output data calculation
after the 2—stroke Diesel Propulsion Engine MAN—
B&W type 6S50MC-Mk indication by Electronic
indicator type HLV-2005 MK.

1) The Diesel Propulsion Engine perfor-
mance data some measurement readings are taken
during the indication (table 1):

Engine indication start Thys hrs by observation 13
Engine indication start Tys min by observation 45
Engine indication stop Thy hrs by observation 14
Engine indication stop Tyve min by observation 42
Engine indication period Too min Top = (Tyg — Tpe) 60 + Ty — Tyus 57
Eng.revolution counter at start Res  |revoluton by observation 20344122
Eng.revolution counter at stop Rceg  |revoluton by observation 20344788
Engine speed Npyg rpm Ny = Rep —Reg) - 10/ Ty 116.80
Engine FO flowmeter at start Qros Itrs by observation 1711963
Engine FO flowmeter at stop Qror Itrs by observation 1713290
Engine FO consumption Qro Itrs / hr Qro = (Qror — Qrosy) - 60/ Tnp 1396,762
FO temperature inlet flowmete] Tyo °c by observation 130,3
FO specific gravity @ 15 °C pFo15 kg / Itr from FO bunker specification sertificate 0,9672
FO expansion factor keo kg/ltr.°C Kpo, = 0.00183224 — 0,00131724 - pro, 0,00056
FO specific gravity at flowmetd  pro” kg / Itr Pea’ = Pra - — Kgg - (Tpg — 15) 0,9028
FO sulfur content S % from FO bunker specification sertificate 1,86
FO lower calorific value LCV | LCV [ kecal / kg LCV = 12900 —7095 - S/ 100 = 3162 - ppo 9710
Engine FO consumption Gro kg / hr Gro = Qro * Pro. 1261.051
Engine average fuel rack posit.] FRP mm by observation 64,3
Turbocharger speed Nre pm by observation 11000
Scavenging air pressure Pgye ke / cm? by observation 2,08
Air temperature air filter inlet Toa °c by observation 38.4
Scav.air temp.air cooler inlet ToC °c by observation 177
Scav.air temp.air cooler outlet | T °c by observation 41,8
Scav.air temp.in scav.air manif] Tsc °c by observation 42,5
Exhaust gas temp.turbine inlet | Tp g © °c by observation 393
Exhaust gas temp.turbine outle] Tp. " °c by observation 263
FW temp.scav.air cooler inlet | T " °c by observation 30,5
FW temp.scav.air cooler outlet|] T " °c by observation 44
Air cooler termoefficiency Ny °c M = (Ts"° = Tee™) - 100/ (TgC = T O) 92,29
Atmospheric pressure Parum ke / cm? by observation 1,037
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2) The Diesel Propulsion Engine ambient (reference) conditions and FO data from shop trial test results (table 2):

Table 2

Engine Room temperature Ter °c from shop trial test results 23.9
Atmospheric pressure Parng © | ke / cm? from shop trial test results 1,035
SW temp.scav.air cooler inlet | Tew - °c from shop trial test results 18.1
FO temperature inlet flowmete TF,-\Sl °c from shop trial test results 343
FO specific gravity @ 15 °C Pag kg / Itr from shop trial test results 0.9136
FO expansion factor N e Keo®! =0,00183224 — 0,00131724 - per' > 0,000629
FO specific gravity at flowmetd  pe’ kg /1tr Psr. = Psr - — Keoor - (Tegor — 15) 0.9015
FO sulfur content Sgr % from shop trial test results 0,26
FO lower calorific value LCV | LCVgr | keal /kg| LCV4r = 12900 — 7095 - Serr / 100 — 3162 - Par' 9993

3) The Diesel Propulsion Engine FO consumption Gro correction to the shop trial test reference conditions:

Gy - LCV. )
= Sro 12610519710 oSy e
LCV, 9993

5T

G

4) Draw the diagram of the engine indicated power dependence of FO consumption from shop trial test re-
sults table and found its dependence function by the trend line (Diagram 1):
5) The engine calculated indicated power by the function is founded from the diagram 1:
Diagram 1

Engine indicated power dependence of FO consumption diagram
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1_ -7 3 -3 2 —
Npp' =~ 8379938107 -G ,* +1.881655-107 -Gy ? +6.772031- Gy +355.0778 =

=_8.379938-1077 -1225.3% + 1.881655-107 -1225.3% + 6.772031-1225.3 +

+355.0778 = 9937 IHP

6) The Diesel Propulsion Engine turbocharger speed Nrc correction to the shop trial test reference condi-
tions:

273 + T, +
NTCST =Nepe - CB3+Tpg) _ 11000 - 273+ 384 11266 rpm
273 + Top) (273 1 23.9)

7) Draw the diagram of the engine indicated power dependence of turbocharger speed from shop trial test
results table and found its dependence function by the trend line (in the same way as Diagram 1):
8) The engine calculated indicated power by the function is founded from the diagram by item 7):

Npp® =— 141411647-1071% - N5 4+525309184-10% . N3T 3~ 6.2157409-10% - N5T .2+
+3.79006967 -N5T . — 5945.706 =

=_141411647-10712.11266% + 5.25309184-10%.11266° — 6.2157409-10™* -11266> +
+3.79006967 - 11266 — 5945.706 = 10195 IHP

9) The Diesel Propulsion Engine multiply FRP - ngng correction to the shop trial test reference conditions:

FRP N -LCV-pro’  64.3-116.8-9710-0.9028
T .
LCVqr Pt 9993-0.9015

FRPy1 NG = = 7303 mm -rpm

10) Draw the diagram of the engine indicated power dependence of multiply FRPsr - nexe from shop trial
test results table and found its dependence function by the trend line (in the same way as Diagram 1):
11) The engine calculated indicated power by the function is founded from the diagram by item 10):
Npp = 2.48249632-10712 - (FRPyp - Ny ) — 6767380361078 - (FRPgp - Ny )+

-4 2 _
+6.18921346-107 - (FRPgp -Npyg)? —0.769905624 - (FRPgp - Ny )+2042.11999 =

=248249632-10712.7303% - 6.76738036-10.7303%+ 6.18921346-10™* - 73032 —
—0.769905624 -7303 +2042.11999 = 10132 IHP
12) The Diesel Propulsion Engine scavenging air pressure correction to the shop trial test reference condi-
tions:

Po 5T =Py +0.002856  (Tpy. — Trg ) Parag +Psc) —0-00222 - (T B¢ — Tow B - Pupps+Poc )=
=2.08 + 0.002856 - (38.4— 23.9)-(1.037+2.08) — 0.00222 - (30.5—18.1) - (1.037+2.08) =
=2.123 kg / cm?

13) Draw the diagram of the engine indicated power dependence of scavenging air pressure from shop trial
test results table and found its dependence function by the trend line (in the same way as Diagram 1):
14) The engine calculated indicated power by the function is founded from the diagram by item 13):

4 _ ST 3 ST 2 ST —
Npp = 444567458 -PST_ 3 —527.060152-PST 2 +5032.75628 - P51 | +1441.75234 =
= 44.4567458-2.123> — 527.060152-2.1237 +5032.75628-2.123 + 1441.75234 =

=10177 IHP
15) The engine average indicated power is calculated by the indirect values:

1 2 3 4
N +N +N +N 9937+10195+10132+10177
N — IND IND " IND IND _ n =10110 THP =

= 7436 IKW
16) Enter the engine indication and performance data to the PC (Fig.1, Fig.2):

Conclusion: As we have seen from the Fig.1 the engine all cylinders indicator diagrams compression lines
are in different position (arrow 1), that is what can not be for the same designed cylinders. They are should be in
one line, that is can be adjusted by cylinders TDC correction individually (arrow 2). As we have seen from the
Fig.2 the engine indicated power is 6464 IKW instead of calculated in item 15 — 7436 IKW, that is become
13.1% tolerance, which is not acceptable for the engine technical condition diagnostic and analyses. We have to
correct the engine cylinders TDC totally.

17) The engine cylinders TDC angles (Fig.1) in degreases of crank angle CA:
Cylinder 1 TDC =- 1.5 © CA; Cylinder 2 TDC = - 1.5 © CA; Cylinder 3 TDC = -2.5 ° CA;
Cylinder 4 TDC = -2 © CA; Cylinder 5 TDC = - 2.5 © CA; Cylinder 6 TDC = —4 © CA;
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18) Correct the engine cylinders TDC first of all individually for making the diagrams compression lines in
one line (arrow 1), then totally for making the engine indicated power same as calculated in item 15 (ar-
row 2), (Fig.3. Fig.4):

Cylinder 1 TDC = -4 © CA; Cylinder 2 TDC = - 3.5 © CA; Cylinder 3 TDC = -4 ° CA;
Cylinder 4 TDC = — 4 © CA; Cylinder 5 TDC = — 4 © CA; Cylinder 6 TDC =—-5.5° CA;
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Figure 1 — Cylinders open indicator diagrams before TDC correction

n Enginediagnosticsystem - Initial ME-26.05.12.eng
fle engines load data basic settings  help
Measuing Disgrams | Shatistict | T able!
Engine type: BSS0MC  Stroke: 2 = -
Cylinder Count: 6 Swept Volume [emi]: 375021 _%]% -
Lenght of Con.rod [mm]: 2170  Half stroke [mm]: 855
bore [mm]: 500 Compression room [emi]: 21447
T before cooler 1 [C]: 177 T after Coaler 1 ['C]: 4138 -
P after cooler 1 [bar]: 201 Blower revs [rpm]: 11000
T after blower 1 ['C] 253 6
Cylindear n [rpm] pmax [bar] pi [bar] Pawar [KW] Rack Sat [mm] | T.exlhaust [°C]
1. 270212 13:84 116.8 124,27 16.22 118383 64,0 3306
2. 270212 13:88 1169 121.91 14,73 107576 55,0 3308
3. 27.0212 14:00 1181 120.21 14,62 1053.60 55,0 348.1
4. 270212  14:03 116.4 120.82 15,11 1 089,90 55,5 3395
5. 27.0212 14:07 1156 122.99 14.26 103010 53,0 3268
5. 270212 14:10 1153 118.20 14,08 1021.41 53,0 3376
01163 0121.40 01482 ¥ 60464,51 0 64,26 0 336,88

Figure 2 — Cylinders indication & performance data results table before TDC correction
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Figure 3 — Cylinders open indicator diagrams after TDC correction

E Enginediagnosticsystem - MF-26.05.12.eng

file engines loaddata basic settings  help
teasuring Diagrams ] Shatistics l Tahle
; : . . [
Engine type: B550MC  Stroke: 2 _]E:'j -
Cylinder Count; 6 Swept Volume [cmi]: 375021 ;lll_lt:'—l_l-l J-
Lenght of Con.red [mm]: 2170 Half stroke [mm]: 955 -
bore [mm]: 500 Compression raom [emi]: 21447 -
T before cooler 1 [°C]: 177 T after Cooler1 [ C]: 418 -
P after cocler 1 [bar]: 201 Blowerrevs [rpm]: 11000 J
T after blower 1 ['C] 2586
Cylinder n [rpm] pmax [bar] pi [bar] P awer [KW] Rack Set[mm] | T.exhaust[ C]
1. 27.02.12 13:54 116.8 124,27 19,34 1411.45 64,0 339.5
2. 270212 13:58 116.9 121.91 17.15 125304 65.0 330.8
3. 27.02.12 14:00 116.1 120,21 16,30 118265 65.0 348.1
4, 27.02.12 14:03 116.4 120,82 17.52 127476 65.5 3395
5. 27.02.12 14:07 115.6 122,99 16,04 1 159,06 63.0 326.8
6. 27.02.12 14:10 116.3 118,20 15,82 1149.82 63.0 337.6
01156.3 012140 017.03 3 70430,79 0 64,25 0 336,88

Figure 4 — Cylinders indication & performance data results table after TDC correction

Conclusion: As we have seen from the Fig.3 the engine all cylinders indicator diagrams compression lines
are in one line (arrow 1) after TDC correction (arrow 2), that is what to be for the same designed cylinders. As
we have seen from the Fig.4 the engine indicated power is 7431 IKW and almost the same with calculated in
item
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15 — 7436 IKW, that is become — 0.007% tolerance, which is perfect for the engine technical condition diagnos-

tic and analyses.

19) The Diesel Propulsion Engine mechanical loss pressure calculation:
a) ME Turning Gear technical data from instruction manual (Table 3):

Table 3

Tuming gear electromotor amperage [ELM A from tuming gear technical data 4,9
Tuming gear electromotor voltage UEtM \ from tuming gear technical data 440
Tuming gear electromotor phases Nos m - from tuming gear technical data 3
Tuming gear electromotor active load pELM HP from tuming gear technical data 3
Turning gear electromotor total load gEM HP  [sF™=13596 - m™ - UB™ - [PPM ) 10° 5,077
Tuming gear electromotor power factor cos(pELM - cos(pELM = pitM / gFIM 0,59088
Tuming gear electromotor frequency pEM Hz from tuming gear technical data 60
Turning gear electromotor pole's pairs No p - from turning gear technical data 3
Tuming gear electromotor speed M rpm n"™M =60 - F*™M/p 1200
Tuming gear electromotor speed M rpm from tuming gear technical data 1155
Tuming gear speed ' rpm from tuming gear technical data 1,04
Tuming gear angular velocity ®»'"C 1/sec ®%=m-n"%/30 0,10891
Tuming gear output shaft torque M N - mtr from tuming gear technical data 15696
Tuming gear output shaft power N HP N =1359 - M™ - ®" /1000 2,32414
Turning gear mechanical loss power Nyme HpP Nyge © = Ppgy— N 0,67586
Tuming gear mechanical efficiency Ny - S N 0,7747

b) ME mechanical loss pressure calculation by the turning gear operation data at ME opened indica-

tor cocks (Table 4):
Table 4
Turning gear electromotor amperage 1 A by observation 275
Turning gear electromotor voltage U \ by observation 446
Turning gear electromotor active load P HP P=1359% m*-U-1- cosQ / 10° 1,707
Turning gear output shaft power N HP N=P—Nygpc'® 1,031
ME turning time for 1 rev.by turning geai t sec by observation 298
ME speed by turning gear n™* rpm n"F =60/t 0,20134
ME mechanical loss pressure Pype | kg/ cm? Pye=N/ (K -n"" 1) 1,024
ME mechanical loss pressure Pyge bar Pyme = Pype/ 1.0197 1,004

or

¢) Draw the diagram of the engine mechanical loss pressure dependence of the engine speed from
shop trial test results table and found its dependence function by the trend line (Diagram 2):
d) The engine calculated mechanical loss pressure by the function is founded from the diagram 2:

P

— -5
MEC = 1.15598-10 -np

NG

2 -3 —
= 1.96628-107 - Ny, +1.13493 =

=1.15598-107 -116.8% — 1.96628-107-116.8 + 1.13493 = 1.063 kg / cm? =

=1.0425 bar

20) The Diesel Propulsion Engine mean—effective pressure calculation:

P,

MeE ~Pvi — B

MuC = 17.03 — 1.0425 = 15.9875 bar

where: Pag = 17.03 bar — from the engine performance data results table (Fig.4);
Pume = 1.0425 bar — from item 19), sub—item d) or 1.004 bar from table 4.
21) The Diesel Propulsion Engine effective power calculation:
Nppp = k-PME ‘n-1=0.624761-15.9875-116.8- 6 = 7000 EKW
where: k=1.3084 - D?- S - m=1.3084-05%-191 1= 0.624761 — cylinder constant;
D = 0.5 mtr — cylinder diameter;

S =1.91 mtr — piston stroke;

m = 1 — stroke factor (4—strike engine m = 2, 2—stroke engine m = 1).

Conclusion

As we have seen from mentioned above information for Diesel Propulsion Engines indicator diagrams
TDC correction the ME indirect values measurement readings to be taken, recorded & output data have effected

to the TDC correction to be calculated.
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Diagram 2
Enaine mechanical loss pressure dependence of enaine speed
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HNPEJJIIATAEMBIE METO/1bl CHUKEHUA BBIBPOCOB SOx, CO B CO2
B ATMOC®EPY

AT Tapanun, kanouoam mexHuveckux Hayk, 0oyenm

Metop1 CHIDKEHIS BpeTHBIX BRIOPOCOB B aTMocdepy ¢ BHITY CKHBIMHU Tazamul JIBC GbUH TIpemIosKeHbl pas-
JIAYHBIMY U3/IaHUSIMU U ITyOIMKAISIMU 3aBO/IOB—M3TOTOBUTeENEH emmé 25 et Haza . MHOrre U3 HUX UCIIONb-
3YIOTCS 10 HACTOSIITIEE BPEMSI B 3aBUCHMOCTH OT 3aTpaT Ha X YCTAHOBKY, UCIIOJIb30BaHME U TEXHUUYECKOE 00-
CIIy’KMBaHHUE. 3a 25 JIeT MPaKTHYeCKOro IPUMEHEHHSI METOIOB CHIDKEHHS BBIOPOCOB Ha CyJax OIPEENiIo
COCTOSITENTFHOCTh M PEHTA0ENPHOCTE JIAJIBHEHITIETO UX HUCIIONB30BaHusl. 1Ipe/yiaraeMplii METO ICHUKEHHSIBBI-
6pocoB SOxB aTMochepy HaIIPSIMYIO CBSI3@H C HUCIIONB3YEMBIM TOILIMBOM, T.€. IIPH CHIDKEHUM COJIep/KaHUs
Cephl B TOIUIMBE CHILKAIOTCS U BRIOpPoCH SOx, UTo sIBIISieTCS 3a0a4eil He Cy/IoBIajenblieB a Hedrerepepaba-
THIBAIOIIMX MIPOM3BOJICTB U OYHKEPOBOUHBIX KomitaHuil. CHkeHue BbIOpocoB CO u CO: sBIisieTcs Kpae-
VIONBHOH 3ajiayeil, T.K. Ka4eCTBO M HU3IIAS TEIUIOTBOPHAS CIIOCOOHOCTH TOIUIMBA OIPEAEIBIIOTCS CoJIepKa-
HHEM yriiepojia ¥ Bojopoja. Takum oGpaszoM, CHH)KEHHE COJEpKaHWs yIrilepoja W BOJOpoja IPUBEIET K
CHIDKEHMIO KauecTBa ¥ HU3INEH TEIIOTBOPHOM CII0OCOGHOCTH TOIUIHMBA. A TIOTOMY BCE 5TH 25 JIET IS CHIKe-
= BEIOpocoB CO u COz ¢ BBIIYCKHBIME ra3amu cy10BbIX [[BC cTaBuiach 3ajavua ux sHEprosPp ek TMBHO-
cty. [IpeuraraemMplii HaMU METOJ MOYKET TTO3BOIIUTh PEIIUTh 3ajiady CHUKeHUS BbIOpocoB CO u CO; Ha va-
CTUYHBIX ¥ HOMUHAIBHBIX PEXXUMax paGOThI AU3EIEH.

Kirouenble ciioBa:BpejHble BEIOPOCH ¢ BBITY CKHBIME Tazamu J[BC, OKUCTBI yIIepo/ia, HU3IIas TeIUIOTBOP-
Hasl CIIOCOOHOCTD TOIUIMBA, METO,] CHIKEHUS BEIOPOCOB, TEIUIOBON CalaHC TBUTATEIL.

The Diesel Engines (ICE) exhaust gases atmosphere noxious emission decreasing ways were introduced by
the different editions and engine manufacturer publications already 25 years ago. Many of that have used up
to present depend of its installation, usage and maintenance costs. For the mentioned above 25 years of emis-
sion decreasing ways practical using on the vessels has identified it further usage consistency and profitability
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