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В большинстве случаев такое застревание 
приводит к необходимости замены верхней 
крышки бустера вместе с застрявшим плунжером. 
Но надо отметить, что эта операция на интеллек­
туальных двигателях гораздо менее трудоемкая, 
по сравнению с аналогичной операцией на кон­
венционных дизелях.

Одним из возможных методов немедлен­
ного ремонта при застревании может служить 
прямое воздействие на плунжер. Для этого пред­
лагается использование латунного прута и ку­
валды. Латунный прут устанавливается прямо на 
плунжер через технологическое отверстие, кото­
рое в нормальном состоянии закрыто заглушкой 
(рисунок 2, позиция 5) с левосторонней резьбой. 
После установки прута по нему наносится корот­
кий и сильный удар. В случае если застревание 
плунжера не было критически сильным, то он уй­
дет в нижнее положение. Естественно, что перед 
началом подобной операции необходимо закрыть 
подачу топлива и гидравлического масла. Гидрав­
лическое масло должно быть дренировано сило­
вого блока топливного бустера. Если указанный 
метод не помог, то необходима замена верхней 
крышки.

Для предотвращения отвинчивания дрос­
селя неплохо показало себя затягивание дросселя 
на соответствующий размеру момент затяжки 
(для двигателя 6S50ME-GI размер резьбы 
M l 0x1,5 и момент 50Нм) с использованием фик­
сатора резьбы средней силы Loctite 222. После 
3000 часов эксплуатации после ремонта дроссель

находился в плотно затянутом состоянии и отка­
зов на данной цилиндре не наблюдалось. В прин­
ципе, как и на всем двигателе с примененными 
привентивными мерами.
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ОСОБЕННОСТИ ИСПОЛЬЗОВАНИЯ ЭЛЕКТРОННОГО ИНДИКАТОРА 
LEUTERT «DPI50 MIP CALCULATOR» ДЛЯ 

СУДОВЫХ ДИЗЕЛЬ-ГЕНЕРАТОРОВ 
И ДИЗЕЛЬ-ГЕНЕРАТОРОВ БЕРЕГОВЫХ ЭЛЕКТРОСТАНЦИЙ

А.Г. Таранин, кандидат технических наук

Настоящая публикация освещает следующие вопросы: правильное использование электронного инди­
катора при индицировании четырёхтактных двигателей внутреннего сгорания (ДВС); правильный пе­
ренос индикаторных диаграмм и результатов индицирования на ПК; корректировка верхней мёртвой 
точки ВМТ индикаторной диаграммы и корректный расчёт выходных значений характеристик двига­
теля, таких как PMI -  средне-индикаторное давление, РМЕ -  средне-еффективное давление, NIND -  
индикаторная мощность и NEFF -  эффективная мощность для каждого цилиндра и двигателя в целом. 
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 «DPI50 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 PMt-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-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 o f 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 
P c o m , maximum combustion pressures P m a x  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 «DPI50 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 AD (mm2);
-  Cylinders mean-indicated pressure P micyl 

(bar) -  by M IP calculator (Figure 4);
-  Cylinders mean-effective pressure Pmecyl 

(bar);
-  Cylinders indicated power Nindcyl (IKW) -  

by MIP calculator (Figure 4);
-  Cylinders effective power NEffcyl (EKW);

-  Engine average mean-indicated pressure 
P\nK’Mi (bar) -  by MIP calculator (Fig.4);

-  Engine average mean-effective pressure 
Pmeeng (bar);

-  Engine indicated power Nmd™® (IKW) -  by 
MIP calculator (Figure 4);

-  Engine effective power NEffeng (EKW);
-  Engine mechanical efficiency t | m e c  ( % ) .

3) The values are entered manually to the elec­
tronic equipment tables (Figure 4):

-  Scavenging air pressure after scavenging air 
cooler PScAC (bar);

-  Cylinders exhaust gas temperatures T Exhc y l  

(°C);
-  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 Pmicyl, cylinders indicated power NinDcyl & 
engine average mean-indicated pressure Pmieng 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 o f 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 «DPI50 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 МК» MIP Calculator

(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 C alculator (GMBH, Germany) with 
the cylinders TDC correction tolerance within 12.51J 
С A (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 = ^  ■ V • A • cosy q = p . tg((p) (KVAr);
1000

S = ^  ' V ' A  = ^ P 2 + Q2 (K V A );
1000 y

Where: m -  NOs of phases;
V -  alternator voltage;
A -  alternator current;
Ф -  angel between active load and total load;
P -  active load;
Q -  reactive load;
S -  total load.

« H L V - 2 0 0 5  М К »  M I P  C A L C U L A T O R

TDC correction tolerance is 0.5° С A 
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

« L E U T E R T  D P I 5 0  M I P »  C A L C U L A T O R

TDC correction tolerance is 12.5° С A

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 form ula and figure 2);
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ф = arctg | -р- j Т (has increased by Аф from the formula and figure 2);

costp = I (has decreased by Acostp):

As: r. j Viii • VP = constant and -------------  = constant
1000

Therefore: A  • cos(p = constant;

If: A  • соэф  = constant and со эф = -I

A  =  T (has incresed by AA);

s = T =>

=>

Threfore:

If:

Threfore: N IND = T and N eef = T (even at P = constant; see figure 3);

Figure 1

3) Diesel Generators Nos. 1,2&3 (HYUNDAI MAN-B&W 6L23/30) 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 PUM P INDEX mm 20,1 20,2 20,4
C O SIN U S PHY (-) 0,6739 0,6773 0,6678
FR EQ U EN C Y Hz 60,0 60,0 60,0
C U RRENT A 1126,7 1122,5 1135,8
VO LTAG E V 434,8 435,0 435,0
A C T IV E  PO W ER KW 571,8 572,8 571,5
TO TA L LOAD KVA 848,5 845,7 855,8
TU R BO C H .SP EE D RPM 44250 44070 44940
MAX. CO M BUSTIO N 
PRESSURE

mm
BAR 110,5 111,2 111,8

CO M PRESSIO N
PRESSURE

mm
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

IN DICATED PO W ER IKW
124,7 124,3 125,7
124,7 124,3 125,7

621,4 628,4
MEAN EFFECTIVE 
PRESSURE

BAR 16,4 16,4 16,6

EFFECTIVE PO W ER EKW 117,5 117,1 118,5

M ASS - 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 (-) 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 533,5
VOLTAGE V 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 411,8 424,8 421,9 419,4 401,9 416,0
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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  • V  • A  • coscp =  УЗ • 446 .9  • 533.5 • 0 .79  =  ^  22  R W  
1000 1000 ' ’

Q = P • tg(arccoscp) = 326.22 • tg(arccos0.79) = 253.17 (KVAr);

S , ^ T . V .  A ,  V ? .  4 4 6 .9 .  533.5 , 4 |2 9 4  
1000 1000

S = *Jp2 + Q 2 =  V 3 2 6 .2 2 2 + 2 5 3 .1 7 2 = 4 1 2 .9 4  K V A ;

3) The generator measured active, reactive and total loads by the kilo-wattmeter, kilo-V A nneter and kilo- 
VAmeter accordingly at each cylinder indication from the table 2:

P  =  3 2 9 .8  K W ; Q  =  2 5 5 .2  K V A r; S =  4 1 6  K V A ;

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

Table 3

Description Symbo
1

Meas.
unit

Value selection or 
Source or calculation Calculated values
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 = n ■ p / 60 60 60 60 60 60
Alternator current I A by observation 168,4 336,8 505,1 673,5 740,9
Alternator voltage U V 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 0,8 0,8 0,8 0.8 0,8
Alternator active load P KW by observation 105 210 315 420 462
Alternator active load P KW P = m0’5 ■ U ■ I ■ cosCP / 103 105 210 315 420 462
Alternator reactive load 0 KVAr Q = P ■ tgcp 78,7 157,5 236,2 314,9 346,4
Alternator total load s KVA S = P / cos(p 131,2 262,5 393,7 524,9 577,4
Alternator total load s KVA s = (P2 + о 2)0,5 131,2 262,5 393,7 524,9 577,4
Engine effective power Neff EKW by observation 114 228 342 456 501,6
Engine indicated power N ind IKW by observation 142,3 256.3 370,3 484.3 529.9
Engine mechanical loss Nmec KW Nmec = N ^ — NEff 28.3 28,3 28,3 28,3 28,3
Alternator total load factor T |g u - "Пои = Nind / S 1,0843 0,9765 0,9405 0.9226 0,9177
Engine indicated power N ind IKW by diagram 142,3 256,3 370,3 484,3 529,9

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
1.09

t

\ V= 6,884442 E-12х4- 1.3Q1014E-08x3 + 9,366932E-06x; -3.t74324E-03x + 1366935E+0
\
\ \

\ \

\ \

\ \

\ \
\ \

4

' \
\

S к

-
-

— - —

j 1.03

j 1 01

I
< 0.99
)
: 0,97 

! 0 96
J
I
’ 0 93 

091
130 160 190 220 250 Ы0 ЗЮ МО ЗГО 400 430

ALTERNATOR TOTAL LOAD - S (KVA)
4*50 4'Ю 520 550 58C
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Diagram 2

ENGINE INDICATED POWER DEPENDENCE OF ALTERNATOR TOTAL LOAD у = 8,6866B6E-01x + 2,830СЮ0Е+01
530

500

470

g 440

1 410

|  380

0350
Q
jf 320 
<
— °9Q g 290

ш 260z
|  230 
ш

200

170

140

-
*

130 160 190 220 250 280 310 340 370 400 430 460 490 520 550 58C
ALTERNATOR TOTAL LOAD - S (KVA)

6) The alternator calculated total load factor by the function is founded from the diagram 1:
r |TTL = 6.884442 ■ 1СГ12- S4 -  1.301014 ■ 10-8- S3 + 9.366932 ■ 10~6- S2 -  3.174324 ■ 10~3- S +

+ 1.366935 =6.884442 ■ Ю"12-412.94“ -  1.301014 ■ 10~8-412.943 +

+ 9.366932 ■ 10~6- 412.942 -  3.174324 ■ lO"3- 412.94 + 1.366935 = 0.93745 
r |TTL =6.884442 ■ 10~12 S4 -  1.301014 ■ 10~8- S3+ 9.366932 ■ 10~6- S2 -  3.174324 ■ 10~3- S +

+ 1.366935 = 6.884442 ■ 10~12- 4164 -  1.301014 ■ 10~8- 4163 +

+ 9.366932- 10^-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: 
N jnd = 0.8686686 • S + 28.3 = 0.8686686 • 412,94 + 28.3 = 3 8 7 IKW

N jnq  = 0.8686686 • S + 28.3 = 0.8686686 • 416 + 28.3 = 389.7 IKW

N-

N-

IND = S ' ^TTL = 412 94 ' 0.93745 = 387.1 IKW

I N D  = s  • Л е т ь  = 4 1 6  • 0.93698 =  389.8 IK W

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 12.5U and 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 12.5U and 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 ЙЬ Co. КС

I «tc *1 VI I** • И

„Ц.
19*4MM1

U Ul
l«4*Mtu
wu

flln.rd Щ

Figure 3 -  Cylinders closed type indicator diagram before TDC correction
D P ] 5 0  s o f t w a r e  1 . 1 . 0 . 9 9  r e l e a s e  S e p  1 2  2 0 1 6 , (С ) 2 0 1 9  2 9 1 2  F r ie d r ic h  L e u t e r t  G m b H  &ft C o .  KG

I File S etu p  A bout

1  P ressu re Plot 1 PV Plot | Bar (iraph ( D ata Info

LMeasurement Session: GE1 DAIHATSU 5DK20 2 0 1 7  12 -15  1 5 :5 2 :3 8  (0 5 cylinders) HAFID GE1 DAIHATSU 5DK2£i M-stroke) j
Cvl- i Cvl. 2 Cvl- з Cvl 4 Cvl- 5 1-1 e a  n l o t a  1

D a te 2 0 1 7 -1 2 - 3 4  2 0 1 7 -1 2 - 3 4  2 0 1 7 -1 2 -1 4 2 0 1 7 -1 2 - 1 4  2 0 1 7 -1 2 - 34

T im  e 15 :2 1 :4 7 15:22 :48 15:2-1:18 15:25 :39 15:26 :56

A v e r a g e  c y c l e s 10 10 10 10 10

P n iii x _ a  v  [b a r ] 1 3 8 .3 3 1 3 8 .4 5 1 3 7 .1 3 1 3 9 .2 5 1 4 0 .4 0 1 3 8 .7 1 —

У m a x _ r a a x  [b a  r] 1 4 0 .0 2 1 3 9 .9 4 1 3 8 .5 1 1 4 0 .0 3 1 4 1 .9 1 1 4 0 .0 8 —
P m a x  low  [b a r ] 1 3 6 .3 0 1 3 7 .0 4 1 3 6 .6 1 1 3 7 .3 9 1 3 9 .2 1 1 3 7 .3 1 —
M3P [b a r ] 1 6 .8 6 1 6 .8 7 16 .2 5 1 7 .3 2 1 9 .02 17 .2 6

D e v u t in n  [b a r ] -0 .3 8 -0 .2 6 -1 .5 8 0 .5 4 1 .6 9 0.00
P ld c  [b a r ] 9 0 .0 4 8 9 .2 7 9 3 .1 0 9 2 .5 3 9 2 .4 8 9 1 .4 8 —
RPI-1 [ 1 /m in ] 7 1 8 .8 0 7 1 8 .7 9 7 1 8 .3 6 7 1 7 .9 0 7 1 8 .5 6 7 1 8 .4 8 -
In d . p o w e r  [ KW] 9 5 .2 0 9 5 .2 2 9 1 .6 6 9 7 .6 7 Ю 7.31 9 7 .4 1 4 8 7 .0 6

a B o o s t  p r e s s u r e  [b a r ]

E x h a n s t  g a s  t e m p .  [ d e g .C ]

2 .0 0 2 .0 0 2 .0 0 2 .0 0 2 .0 0

Fh p I r a c k  s e t t in g 1 9 .5 0 1 7 .0 0 1 7 .50 1 9 .0 0 2 2 .0 0
Export to  Excel V l l  s e t t in g

O jldrtH inal in fo r m a t io n

0.00 0.00 0.00 0.00 0.00

Figure 4 -  Cylinders indication & performance data table before TDC correction
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GE1 DAIHATSU 5DK20 CYLINDERS N0S.1-5

•180 -160 -140 -120 -100 -80 -60 -40 -20 0 20 40 60 60 100 120 140 160 180
CRANK ANGLE-Ф(°СА>

MEAN IND.PRESS. ka/cm 2 14,04 11,99 13,04 14,08 16,62 14,0

INDICATED POW ER IKW 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 POW ER IKW ALTER.TTL LOAD EFFICIENCY 0,9371
TOTAL 385,8 386,8 387,0 390,8

MEAN EFF.PRESS. ka/cm 2 13,02 10,98 12,02 13,06 15,60 AVERAG 12,9

EFFECTIV. POW ER 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 o f 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 3 TDC = -  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:

P M E C  =  1 0 3 6  k g / c m 2 ;

13) The Diesel Generator mean-effective pressure calculation:

р м п  =  p m i  pm e c  =  1 4  -  1 0 3 6  =  12  9 6  k g / c m 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 = к • P, „  n i  =  0.0078504- 1296  -718.248-5 = 358.3 EKW ; iVffi 1.0197
where: к  = 1.3084 • D 2 • S • m = 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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ОСОБЕННОСТИ ИСПОЛЬЗОВАНИЯ ЭЛЕКТРОННОГО ИНДИКАТОРА 
LEUTERT «DPI50 MIP CALCULATOR» ДЛЯ СУДОВЫХ 
ГЛАВНЫХ ДВИГЕТЕЛЕЙ ВНУТРЕННЕГО СГОРАНИЯ

А.Г. Таранин, кандидат технических наук

Настоящая публикация освещает следующие вопросы: правильное использование электронного инди­
катора при индицировании двухтактных двигателей внутреннего сгорания (ДВС); правильный перенос 
индикаторных диаграмм и результатов индицирования на ПК; корректировка верхней мёртвой точки 
ВМТ индикаторной диаграммы и корректный расчёт выходных значений характеристик двигателя, та­
ких как Pmi -  средне-индикаторное давление, Рме -  средне-еффективное давление, N ind -  индикаторная 
мощность и Neff -  эффективная мощность для каждого цилиндра и двигателя в целом.

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 Рмипеап indicated 
pressure, РмЕ-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.

In troduction
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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