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B 60/bUMHCTBE CNy4YaeB TakKoe 3acTpeBaHue
NpUBOAMT K He0OXOLMMOCTM 3aMeHbl BEpPXHEeN
KpbILW KK 6ycTepa BMeCTe € 3aCTPSABLUUM NYHXEPOM.
Ho Haflo 0OTMeTUTb, YTO 3Ta onepauus Ha UHTENNeK-
TyaslbHbIX [BUratenax ropasfo MeHee TpyAOeMKas,
Mo CpPaBHEHWIO C aHalorMyHOl onepauueil Ha KOH-
BEHLMOHHbIX AN3eNsX.

OAHUM 13 BO3MOXHbIX MeTO40B HEMejSieH-
HOTO pemMOHTa MpPW 3aCTPeBaHWUWU MOXET CAYXWUTb
npsmoe BO3AelCTBME Ha NayHxep. Ana aToro npeg-
naraeTca MCNOMb30BaHWE NaTyHHOro npyTta W Ky-
BafiAbl. JTaTyHHbIV NpyT ycTaHaBAMBaeTCAa NPAMO Ha
NAYHXep Yepe3 TEXHONOrMYECKOe OTBEPCTUE, KOTO-
poe B HOPManbHOM COCTOSIHUM 3aKPbITO 3arnyLKoin
(PUCYHOK 2, nmo3uumns 5) ¢ 1eBOCTOPOHHEN pe3b6oii.
Mocne ycTaHOBKM NpyTa Mo HEMY HaHOCUTCS KOPOT-
KUA 1 cunbHbI yaap. B cnyvae ecnu 3acTpeBaHue
NAYyHXepa He BbiN0 KPUTUYECKN CUNbHBIM, TO OH Yii-
[leT B HWKHEe NnonoxeHue. ECTeCTBEHHO, YTO nepeq,
Hayanom Nofo6HOI onepaLm HeO6X0ANMO 3aKPbiTh
nogayy Tonauea v ruapasnuyeckoro macna. Fmapas-
NNYecKoe Macno fO/MKHO ObiTb APEHUPOBAHO CUJIO-
BOro 610Ka TonaMBHOro 6yctepa. Ecnu ykasaHHbl
MeTO4 He NoMor, TO HeobxofuMma 3aMeHa BepxHeW
KPbILLKN.

[na npepoTepalieHna OTBUHYMBAHUA APOC-
cens Henjoxo nokasano cebs saTArmBaHue gpoccens
Ha COOTBETCTBYHOLWMIA pasMepy MOMEHT 3aTsXKKu
(ons  pBuratens 6S50ME-GI  pasmep pesb6bl
M 10x1,5 n momeHT 50HM) ¢ ncnonb3oBaHMEM (PUK-
caTopa pe3bbbl cpefHeii cunbl Loctite 222. TMocne
3000 yacoB akcnayaTtauum nocne peMoHTa Apoccesb
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HaxofM/Cs B M/IOTHO 3aTAHYTOM COCTOSIHUM U OTKa-
30B Ha flaHHO UMAMHApe He Habnofanocs. B npuH-
uMne, Kak U Ha BCEM fBUraTene C NPUMEHEHHbIMU
MPUBEHTUBHLIMU Mepamu.
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OCOBEHHOCTWM NCTTOJIb3OBAHUA SJTEKTPOHHOIO MHONKATOPA
LEUTERT «DPI50 MIP CALCULATOR» ANA
CYAOBbIX AN3E/Ib-TEHEPATOPOB
N AN3ENb-TEHEPATOPOB BEEPEIOBbIX 3/TIEKTPOCTAHLIN

A.l'. TapaHuH, KaHaMAAT TEeXHUYECKUX HayK

HacTtoawasa nybavkaymsa ocselaeT cneayroLe BOMPOChl: NPaBUAbHOE NCMO/b30BaHNe 3/1IEKTPOHHOTO NHAK-
KaTopa npu UHANLMPOBAHMMN YeTbIPEXTAKTHbIX ABUraTeneilt BHyTpeHHero cropatus (4BC); npaBusibHbINA ne-
PEHOC MHAMKATOPHbIX Auvarpamm n pesynbTaToB MHAMLMPOBaHWA Ha MK; KOPPeKTMPOBKa BEpPXHed MEPTBOWA
TOYKM BMT nHAMKATOPHOW Anarpammbl U KOPPEKTHbI PacyéT BbIXOAHbLIX 3HAYEHWIN XapaKTepuCTUK fABura-
Tens, Takux Kak PMI - cpegHe-nHamkatopHoe gasnenue, PME - cpegHe-edhekTuBHoe gasneHune, NIND -
NHAVKaTOpHas MowHocTb M NEFF - a(hheKTMBHAA MOLWHOCTb A4/ KaXKA0r0 LWANHAPA U ABUTATENS B LLE/IOM.
Keywords: Engine indication, performance data, electronic indicator, mean-indicated pressure, mean-effec-

tive pressure, indicated power, effective power.
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USAGE FEATURES OF THE LEUTERT «DPIS0 MIP CALCULATOR»
FOR SHIP’S AND SHORE POWER SUPPLY DIESEL GENERATORS

A.G.Taranin

The present publication illuminate the tasks as follows: Electronic indicator proper usage at four—stroke internal
combustion engines (diesel engines) indication; Indication results & diagram proper transfer to PC; indicator
diagram top dead center TDC correction and engine performance data output values such as PMI-mean indi-
cated pressure, PME—mean effective pressure, NIND-indicated power and NEFF—effective power proper cal-

culations for each cylinder and engine total.

Keywords: Engine indication, performance data, electronic indicator, mean—indicated pressure, mean—etfec-

tive pressure, indicated power, effective power.

Introduction

Currently on the worldwide fleet motor—ves-
sels and shore diesel power plants for internal com-
bustion engines—diesel engines indication and perfor-
mance data measurement readings carrying—out the
micro—processing gauging and systems such as Doc-
tor—-Engine, Diesel-Doctor and Electronic indicators
(different kind of brands and manufacturers) are used
in most of cases. However, actually they are not car-
rying—out the functions of the engines technical con-
dition (cylinder tightness, fuel injection equipment
condition and turbocharger system condition) diag-
nostic and analysis, overload/download analysis and
load distribution between the cylinders analysis, but
they are electronic gauges for compression pressures
Pcom, maximum combustion pressures Paax meas-
urement by open indicator diagrams (Fig.2) and
closed indicator diagrams (Fig.3) for each cylinder
and for engine speed measurement at each cylinder
indication. All others values are required for the en-
gine technical condition diagnostic and analysis has
determined by calculation from indicator diagrams or
entered manually to the electronic equipment tables.

Examine the engine indication results from
LEUTERT «DPIS0 MIP CALCULATOR»

(GMBH, Germany):
1) The values are measured by MIP calculator
(Figure 4):
— Cylinders maximum combustion pressure
(bar) (Figure 4);

— Cylinders pressure at TDC (compression pres-
sure) (bar) (Figure 4);

— Engine speed (rpm) (Figure 4);

2) The values are calculated from the indicator

diagrams:

— Cylinders indicator diagrams area Ap (mm?);

— Cylinders mean-indicated pressure Pyg©'t
(bar) — by MIP calculator (Figure 4);

— Cylinders mean-effective pressure Pys©'*
(bar);

— Cylinders indicated power Npp™*L (IKW) —
by MIP calculator (Figure 4);

— Cylinders effective power Nerr© " (EKW);

— Engine average mean-indicated pressure

Pr™™C (bar) — by MIP calculator (Fig.4);

— Engine average mean—effective pressure

PMEENG (bar);

— Engine indicated power Npp™¢ (IKW) — by

MIP calculator (Figure 4);

—  Engine effective power N © (EKW);
- Engine mechanical efficiency nuvec (%o).
3) The values are entered manually to the elec-
tronic equipment tables (Figure 4):
— Scavenging air pressure after scavenging air
cooler PscA¢ (bar);
— Cylinders exhaust gas temperatures Trxa“'"

0O,

— 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 injec-
tion equipment condition and turbocharger system
condition).

In completion of indication data entering to the
PC without TDC correction the engine average
mean—indicated pressure & indicated power calcula-
tion can give tolerance up to +12.5%, while the same
values calculation from indicator diagrams are taken
by mechanical indicator with usage of computerized
technology gives tolerance up to +0.5% only.

The engine average mean—indicated pressure
and indicated power calculation tolerance up to
+12.5% 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 (4—stroke en-
gine) indicated power accurate calculation procedure,
afterwards it is possible a TDC accurate correction for
each cylinder, and then a cylinders mean—indicated
pressure Pyg©YT, cylinders indicated power Npp“ 't &
engine average mean—indicated pressure Pr™° same
accurate calculation within tolerance +0.5%.
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Work object

The high accuracy obtaining in the indicator
diagram treatment and as results high accuracy in the
cylinder power calculation, determination of load dis-
tribution between cylinders and cylinders/engine
condition diagnostic & analysis without engine
dismantling.

Ways of investigation

Investigations has carried out on the vessel's
and shore engines (with effective power from 300
EKW up to 6600 EKW) with different kind of mi-
cro-processing gauging and systems (Doctor-En-
gine, Diesel-Doctor and Electronic indicator) & with
mechanical indicators.

Investigation results and discussion about

1 LEUTERT «DPIS0O MIP CALCULATOR»

(GMBH, Germany) introduction:
1) In previous publication «USAGE FEA-
TURES OF THE ELECTRONIC INDICA-
TORS FOR SHIP’S AND SHORE POWER
SUPPLY FOUR-STROKE INTERNAL
COMBUSTION ENGINES (DIESEL EN-
GINES) we have introduced the «HLV-
2005 M K» MIP Calculator

«HLV-20056 MK» MIP CALCULATOR
TDC correction tolerance is 0.5° CA
Two sensor connections.

1 One pressure sensor with pressure transmitter, connected

to the indicator cock.

2. One RPM peak-up sensor, connected to the flywheel frame

(Praezisionsmessteclmik Beawert GMBH,
Germany) (Picture 1), which has the cylin-
ders TDC correction tolerance within
0.5° CA.

2) Presently we introduce the «LEUTERT

DPI50» MIP Calculator (GMBH, Germany) with
the cylinders TDC correction tolerance within 12.51
CA (Picture 1).

2. Diesel Engine Indicator & Effective power de-

pendence of alternator total, but not active load.
1) Relationship between the alternator active

load, reactive load, total load and coscp

(Figure 1):
p=" ®mV <A ecosy a=p . tg((p) (KVAI);
1000
S=" V'A="P2+Q2 ;
1000 y + Q2(KVA);

Where: m - NOs of phases;

V - alternator voltage;

A - alternator current;

o - angel between active load and total load;
P - active load;

Q - reactive load;

S - total load.

«LEUTERT DPI50 MIP» CALCULATOR
TDC correction tolerance is 12.5° CA

One sensor connections.
1 One pressure sensor with pressure transmitter, con-
nected to the indicator cock.

Picture 1

2) Total load changing at the constant active load and changing reactive load (figure 1):

For example: P = constant;

Q =t (lias increased by AQ due to alternator excessive temperature or rotor-stator center line misalign-

ment);

Therefore:

S=y]p2 + Q2 T (has increased by AS from the formula and figure 2);
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= arctg| -p- jT (has increased by Ag from the formula and figure 2);

costp = | (has decreased by Acostp):

As: b = constant and Vi 2V constant
Therefore: A e« cos(p = constant;

If: A < coah = constant and coatp = -1 =>
Threfore: A = T (has incresed by AA);

If: s=T =>

Threfore: NIND= T and Neef = T (even at P = constant; see figure 3);

Figure 1
3) Diesel Generators Nos. 1,2&3 (HYUNDAI MAN-B&W6L23/30) performance data samples of total load
changing at the constant active load and reactive load changing (table 1):

Table 1
|G/E No: 1 2 3
FUEL PUMP INDEX mm 20,1 20,2 20,4
COSINUS PHY O 0,6739 0,6773 0,6678
FREQUENCY Hz 60,0 60,0 60,0
CURRENT A 1126,7 11225 1135,8
VOLTAGE Y, 434,8 435,0 435,0
ACTIVE POWER KW 571,8 572,8 5715
TOTAL LOAD KVA 848,5 845,7 855,8
TURBOCH.SPEED RPM 44250 44070 44940
MAX.COMBUSTION mm
PRESSURE BAR 110,5 111,2 111,8
COMPRESSION mm
PRESSURE BAR 99,3 102,1 101,7
SCAV. AIR PRESS. BAR 1,554 1,5196 1,6004
MIP BAR 17,4 17,4 17,6
124,7 1243 125,7
INDICATED POWER IKW 124,7 1243 125,7
621,4 628.,4
MEAN EFFECTIVE BAR 16,4 16,4 16,6
PRESSURE
117,5 1171 118,5

EFFECTIVE POWER EKW

MASS - Gfo kg / hr 147,756 152,651 178,314
3. The indicator diagrams TDC correction and each cylinder/total engine output data calculation after the
4-stroke Diesel Generator DAIHATSU type 5DK20 indication by «LEUTERT DPI50» MIP CALCULA-
TOR.
1) The Diesel Generator performance data some measurement readings are taken at each cylinder indication
and its average values calculation (table 2):

Table 2

CYLINDER NO 1 2 3 4 5

EG TEMPERATURE °C 380 362 360 366 378 369,2
FUEL PUMP INDEX mm 19,5 17 17,5 19 22 19

COSINUS PHY O 0,807 0,791 0,805 0,774 0,773 0,79
FREQUENCY Hz 59,86 59,87 59,86 59,82 59,86 59,9
CURRENT A 526,17 532,10 542,43 542,37 524,57 AVERAG 5335
VOLTAGE \% 446,8 446,8 446,7 446,93 447,07 446,9
ACTIVE POWER KW 329,7 341,2 336,2 331,1 311 329,8
REACTIVE POWER KVAR 254,1 254,8 255,6 257,1 254,6 255,2
TOTAL LOAD KVA 411,8 4248 421,9 419,4 401,9 416,0
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2) The generator calculated active, reactive and total loads by the average values of voltage V, amperage

A and power factor coscp measurement readings at each cylinder indication from table 2:

p=/m eV «A ecoscp = Y3 +446.9 + 5335 «0.79 =~ 22RW
1000 1000 ' ’
Q =P e tg(arccoscp) = 326.22 e tg(arccos0.79) = 253.17 (KVAr);

S,A"T.V. A, V? 446.9. 5335, 4|294
1000 1000

S=*Jp2 +Q 2 =V326.222 +253.172 =412.94 KVA;

3) The generator measured active, reactive and total loads by the kilo-wattmeter, kilo-V Anneter and kilo-

VAmeter accordingly at each cylinder indication from the table 2:

P =2329.8 KW,; Q =255.2 KVAr;, S= 416 KVA;

4) The Diesel Generator measurement readings data are taken from the shop trial test results (table 3):

Table 3
Description Symbo Meas. Value selection or Calculated values
1 unit Source or calculation
DG Main Variables
Generator speed n RPM by observation 720 720 720 720 720
Alternator NOs of pole pairs P - from DG technical data 5 5 5 5 5
Alternator frequency F Hz by observation 60 60 60 60 60
Alternator frequency F Hz F=nm/60 60 60 60 60 60
Alternator current 1 A by observation 1684 336,8 5051 6735 7409
Alternator voltage U \Y by observation 450 450 450 450 450
Alternator NOs of phases m - from DG technical data 3 3 3 3 3
Alternator power factor cos(p . cos(p=P/S 08 0,8 08 0.8 08
Alternator active load P KW by observation 105 210 315 420 462
Alternator active load P KW P =m05sU = mosCP/ 103 105 210 315 420 462
Alternator reactive load 0 KVAr Q=P mgep 78,7 157,5 236,2 314,9 346,4
Alternator total load S KVA S =P /cos(p 131,2 2625 393,7 524,9 577,4
Alternator total load S KVA S=(P2+ 0205 131,2 2625 393,7 524,9 577,4
Engine effective power Neff EKW by observation 114 228 342 456 501,6
Engine indicated power Nind KW by observation 1423  256.3 370,3 4843 529.9
Engine mechanical loss Nmec KW Nmec =N ~ —NEff 28.3 28,3 28,3 28,3 28,3
Alternator total load factor Tlgu - ‘Tm=Nind/S 1,0843 0,9765 0,9405 0.9226 0,9177
Engine indicated power Nind IKW by diagram 142,3  256,3 370,3 4843 529,9
5) Draw the diagrams of alternator total load factor and engine indicated power dependence of total load
from shop trial test results table and found it dependence functions by the trend lines (Diagrams 1 & 2):
Diagram 1
ALTERNATOR TOTAL LOAD EFFICIENCY DEPENDENCE OF ALTERNATOR TOTAL LOAD
10
\ = 6,884442E-12x4- 1.3Q1014E-08x3 + 9,366932E-06x; -3.t74324E-03x + 1366935E+0
\
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Diagram 2

ENGINE INDICATED POWER DEPENDENCE OF ALTERNATOR TOTAL LOAD

530
500
470

JJaao

1 410

| 380

0350

200
170

140
130 160 190 220 250 280 310

y = 8,6866B6E-01x + 2,830CHOEHOL

370 400 430 460 490 520 550 58C

ALTERNATOR TOTAL LOAD - S (KVA)

6) The alternator calculated total load factor by the function is founded from the diagram 1
rITTL = 6.884442 mICI12>-S4- 1.301014 m10-8-S3+ 9.366932 m10~6-S2- 3.174324 m10~3-S+
+ 1.366935 =6.884442 mi0"12-412.94“ - 1.301014 m10-8-412.943+
+9.366932 m10~6-412.942- 3.174324 ml0"3-412.94 + 1.366935 = 0.93745
r|TTL =6.884442 w10~ S4- 1.301014 w10~8- S3+ 9.366932 m10~6-S2- 3.174324 ml0-3-S +

+ 1.366935 = 6.884442 m10~12-4164- 1.301014 m10~8-4163+
+9.366932- 107-4162- 3.174324- 10-3-416 + 1.366935 = 0.93698
7) The engine calculated indicated power by the functions are founded from the diagrams 1&2:
Njnd = 0.8686686 ¢ S+ 28.3 = 0.8686686 * 412,94 + 28.3 = 387IKW

Njng = 0.8686686 S+ 28.3 = 0.8686686 « 416 + 28.3 = 389.7 IKW

N-IND =S ' ATTL =412 94 ' 0.93745 = 387.1 IKW

N-ND =s e JleTb =416 «0.93698 = 389.8 IKW
8) Enter the engine indication and performance data to the PC (Figures 2, 3 & 4):

Conclusion: As we have seen from the figure
2 and figure 3 the engine all cylinders indicator dia-
grams compression lines are in different position
(arrow 1), that is what can not be for the same de-
signed cylinders. They to be in one line that is sup-
posed to be adjusted by the cylinders TDC correction
individually (But in the «LEUTERT DPI50» MIP
CALCULATOR attached computerize program

this particular correction is possible within toler-
ance 12.5° that is not acceptable for future analy-
sis). As we have seen from the figure 4 the engine in-
dicated power is 487.06 IKW instead of calculated in
item (7) - 387.1 IKW, that is become «20.52%» tol-
erance, which is not acceptable for the engine tech-
nical condition diagnostic and analysis. We have to
correct the engine cylinders TDC totally.

9) Engine cylinders TDC correction program development.

As it is mentioned above in item (8) that by the «LEUTERT DPI50» MIP CALCULATOR attached com-
puterize program cylinders TDC correction is possible within tolerance 12.5Uand that is not acceptable for future
analysis, we have to develop the correction program (Figure 5).

10) Engine cylinders TDC correction program development.

As it is mentioned above in item (8) that by the «LEUTERT DPI50» MIP CALCULATOR attached com-
puterize program cylinders TDC correction is possible within tolerance 12.5Uand that is not acceptable for future
analysis, we have to develop the correction program (Figure 5).
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Figure 2 - Cylinders open type indicator diagram before TDC correction

DPI-50 software 1.1.0.88 release Sep 13 2016, ICJ 3010-2012 Friedrich Leutert GmbH /b Co. KC

fird L,

Figure 3- Cylinders closed type indicator diagram before TDC correction

ldc*l M

DP] 50 software 1.1.0.99 release Sep 12 2016, (C) 2019 2912 Friedrich Leutert GmbH &tcu KG

|Fi|e Setup  About

1 Pressure Plot 1PVPlot | Bar(iraph ( Data Info

I** N
ke Mitu

wu

LMeasurement Session: GE1 DAIHATSU 5DK20 2017 12-15 15:52:38 (05 cylinders) HAFID GE1 DAIHATSU 5DK2£i Mslroke) J

Gti
Date 2017-12-34
Time 15:21:47
Averagecycles 10
Pniiix_av [bar] 138.33
ymax_raax [bar] 140.02
Pmax low [bar] 136.30
M3P [bar] 16.86
Devutinn [bar] -0.38
Pldc [bar] 90.04
RPI-1 [1/min] 718.80
Ind. power [KW] 95.20
a Boost pressure [bar] 2.00
Exhanstgastemp. [deg.C]
Fhplrack setting 19.50
Export to Excel VIl setting 0.00

OjldrtHinal information

Figure 4 - Cylinders indication & performance data table before TDC correction

oA.2 G4-3
2017-12-34 2017-12-14
15:22:48 15:2-1:18
10 10
138.45 137.13
139.94 138.51
137.04 136.61
16.87 16.25
-0.26 -1.58
89.27 93.10
718.79 718.36
95.22 91.66
2.00 2.00
17.00 17.50
000 000

o1 4

2017-12-14
15:25:39
10
139.25
140.03
137.39
17.32
0.54
92.53
717.90
97.67
2.00

19.00

000

O4-5
2017-12- 34
15:26:56
10
140.40
141.91
139.21
19.02
1.69
92.48
718.56
10 7.31
2.00

22.00

000

Hean

138.71
140.08
137.31
17.26
000
91.48
718.48
97.41

lota 1
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GEL DAIHATSU 5DK20 CYLINDERS NOS.1-5

40 -0 40 120 10 & 0 H 40 -2 0 20 Ly 60 G W 120 40 1 18

EANEINAE=IC

MEAN IND.PRESS. kalcm?2 14,04 11,99 13,04 14,08 16,62 14,0
INDICATED POWER KW 77,17 79,43 78,93 78,49 75,45 AVERAG 77,9

77,63 66,32 72,08 77,85 91,91 77,2
INDICATED POWER KW ALTER.TTL LOAD EFFICIENCY 0,9371

TOTAL 385,8 386,8 387,0 390,8
MEAN EFF.PRESS. kalcm?2 13,02 10,98 12,02 13,06 15,60 AVERAG 12,9
EFFECTIV. POWER EKW 72,01 60,70 66,46 72,23 86,29 71,5

TOTAL 357,68
Figure 5 - Cylinders open indicator diagrams after TDC correction by developed program

11) Correct the engine cylinders TDC first of all individually for making the diagrams compression lines
in one line (arrow 2), then totally for making the engine indicated power same as calculated in item (7) (arrow 3)
(Figure 5):

Cylinder 1 TDC = 0°CA; Cylinder 2 TDC =- 2°CA; Cylinder 3TDC =- 3.7°CA;

Cylinder 4 TDC = - 4.2°CA; Cylinder 5 TDC = - 4.1°CA; All Cylinders TDC = - 3.3°CA;

Conclusion: As we have seen from the Figure 5 the engine all cylinders indicator diagrams compression
lines are in one line after TDC correction (arrow 2), that is what to be for the same designed cylinders. As we have
seen from the same figure the engine indicated power is 385.8 IKW and almost the same with calculated in item
(7) 387 IKW, that is become «- 0.03%» tolerance, which is perfect for the engine technical condition diagnostic
and analyses.

12) The Diesel Generator mechanical loss pressure from performance data (indication) test results:

PMEC = 1036 kg/cm 2;

13) The Diesel Generator mean-effective pressure calculation:

pMnN = pmi pmec = 14 - 1036 = 12 96 kg/cm 2-

where: Pm = 14 kg/cm2- from the engine performance data results table (Figure 5);

Pmec = 1.036 kg/cm2- from item (11).
14) The Diesel Generator effective power calculation:

NBIT =K .Pi\]fﬁ ni =0.0078504- 118_{)967 -718.248-5 = 358.3 EKW;

where: K = 1.3084 ¢«D2+S em = 1.3084 ¢0.22+0.3 «0.5 = 0.0078504 - cylinder constant;

D = 0.2 mtr - cylinder diameter;

S = 0.3 mtr - piston stroke;

m = 1- stroke factor (for 4-stroke engine m = 0.5; for 2-stroke engine m = 1).

Conclusion

As we have seen from mentioned above information for Diesel Generators indicator diagrams TDC correc-
tion the generator unit (alternator) electric performance data measurement readings to be taken, recorded & output
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data are effected to the TDC correction to be calculated. For Diesel Propulsion Engines indicator diagrams TDC
correction the ME indirect values measurement readings to be taken recorded & output data are effected to the

TDC correction to be calculated.
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OCOBEHHOCTU NCMOJIbSOBAHNA S/TEKTPOHHOIO MHANKATOPA

LEUTERT «DPI150 MIP CALCULATOR>» AJ1A4 CYOBbIX
MMABHbIX ABUTETEJIEW BHY TPEHHEIO CIT OPAHUA

A.l". TapaHuH, KaHAMAAT TEXHUYECKUX HayK

HacToswan ny6nvnkaLms ocseLLaeT cieaytoLe BONPOChI: NPaBUILHOE UCMO/b30BaHKe 3NEKTPOHHOTO UHAW-
KaTopa Npu MHAULMPOBAHNI ABYXTAKTHbIX ABUraTeneii BHyTpeHHero cropaHus (ABC); npaBubHbIK nepeHoc
VHAMKATOPHbIX AMarpaMmM U pe3ynbTaToB MHAWLMPOBaHUA Ha MK; KOppeKTUPOBKa BepXHe MEPTBOW TOUKM
BMT VHANKATOPHO AMarpaMmbl U KOPPEKTHbIN PacyéT BbIXOAHbLIX 3HAUEHWIi XapaKTepUCTUK ABUraTens, Ta-
KMX KaK Pmi- cpefiHe-UHANKATOPHOE fiaBneHune, Pve - cpefHe-edheKTUBHOE AaBneHne, Nind - WHAMKATOPHas
MOLLHOCTb 1 Neff- 3(heKTUBHAS MOLLHOCTb AN KXKA0TO UMANHAPA U ABUFaTeNs B LESOM.

USAGE FEATURES OF THE LEUTERT «DPI50 MIP CALCULATOR»

FOR SHIP’S PROPULSION DIESEL ENGINES
A.G. Taranin

The present publication illuminate the tasks as follows: Electronic indicator proper usage at two-stroke internal
combustion engines (diesel engines) indication; Indication results & diagram proper transfer to PC; indicator
diagram top dead center TDC correction and engine performance data output values such as Pmunnean indicated
pressure, PME-mean effective pressure, NiND-indicated power and NEFF-effective power proper calculations for
each cylinder and engine total.

Keywords: Engine indication, performance data, electronic indicator, mean-indicated pressure, mean-effec-
tive pressure, indicated power, effective power.

Introduction

Currently on the worldwide fleet motor-ves-
sels and shore diesel power plants for internal com-
bustion engines-diesel engines indication and perfor-
mance data measurement readings carrying-out the
micro-processing gauging and systems, such as Doc-
tor-Engine, Diesel-Doctor and Electronic indicators

(different kind of brands and manufacturers) are used
in most of cases. However, actually they are not car-
rying-out the functions of the engines technical con-
dition (cylinder tightness, fuel injection equipment
condition and turbocharger system condition) diag-
nostic and analysis, overload/download analysis and
load distribution between the cylinders analysis, but
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