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V. BizomocTi npo gucepraniio
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Koau TeMaTHYHHUX PYyOPHK: 55.42.29

Tema gucepranii:
1. MIABUILIEHHSA EGEKTUBHOCTI KOHTPOJIIO TEXHIYHOT'O CTAHY TPAHCITIOPTHUX AW3EJIB HIJIAXOM
BUKOPVICTAHHSI METOZIY AHAJIITUYHOI CUHXPOHI3AL[IT JAHUX MOHITOPUHIY

2. Efficiency control improvement of diesel engines conditions by using the method of analytical synchronization
of monitored data

Pedepar:

1. luceprauisa nprucBga4eHa BUPILIEHHIO aKTyaJIbHOTO HAYKOBOTO 3aBIAHHS aHAJITUYHOI CUHXPOHI3aLil JaHuX
MOHITOPUHTY POGOYOTO IIPOLeCy TPAHCIIOPTHUX AU3EJIiB B yMOBaX €KCILTyaTallii, Ike 6a3yeThCsl Ha aJITOPUTMI
BU3HAYEHHS MTOJIOKEHHS BEPXHbOI MEPTBOI TOUKM IOPIIHS HJISIXOM aHAJIi3y YaCOBUX Jjiarpam TUCKY ra3iB B
pobodyoMy UIiHAPI 6€3 BUKOPUCTAaHHS allapaTHUX JATYMKiB. [IoKa3aHO BIJIMB TOYHOCTI BU3HAYEHHS IIOJIOKEHHS
BEPXHbOI MEPTBOI TOYKU HA PO3PaXyHOK CEPENHBOTO IHANKATOPHOTO TUCKY Ta iHAUKATOPHOI OTY>KHOCTI.
Po3pobsieHo MeTon aHaIiTUYHOI CUHXPOHI3allil, [0 6a3yeThCsl HA aJrOPUTMI BUBHAYEHHS KoopauHaTy BMT, axuit
BUKOPUCTOBYE TPU €TalU: JIiHINHUI, CUHYCOIIaJILHUI i MOZIEJIb PIBHOCTI HYJIIO NEPIIOI IOXiAHOI Bif TUCKY IIPU
cTucHeHHi. lle, B cBOIO uepry, 3ab6e3nedye po3paxyHOK iHIMKATOPHOI MOTY>KHOCTI i OCHOBHUX ITapaMeTpiB po6040ro

IIPOLIECY 3 MAKCUMAaJIbHOIO BiTHOCHOIO ITOXUOKOIO 110 2,5%.



2. The thesis is devoted to the actual problem of analytical synchronization of data monitoring working process in
transport diesel engines operation. The solution to this problem attaches great importance in operation. The
accuracy of data synchronization determines the error in determining power, control of the main engine systems
operation and its diagnostics. The advantages and disadvantages of different methods are disclosed. Diagnostics of
marine engines during operating and the selection of optimal operating conditions is based on the analysis of gas
pressure diagrams, as well as fuel supply and gas distribution diagrams. As a result of the analysis of the pressure
diagrams, the indicator engine power is calculated, which is further used in the management of engine operation
modes, in the calculation of specific indicators, as well as in the calculation of energy efficiency coefficients of
marine vessels according to International maritime organization recommendations. The influence of the accuracy
of determining the position of the top dead center on the calculation of the mean indicated pressure and indicator
power is classified. The error of the hardware sensors is so large and unstable depending on the load that it
became obvious that within this error and even more accurately, the position of the top dead center can be
calculated by analyzing of the gas pressure diagrams. On the other hand, the influence of the top dead center error
on the accuracy of calculating the average indicator pressure is very large: 6...9 % per 1° top dead center error.
Thus, in order to obtain an acceptable calculation of the average indicator pressure and indicator power, it is
necessary to determine the top dead center with a maximum absolute error of not more than 0,1...0,3 degrees of
crankshaft rotation. An analytical synchronization method is developed based on the top dead center coordinate
determination algorithm, which uses three stages: linear, sinusoidal and model equal to zero the first derivative of
the pressure under compression. The model equal to zero the first derivative of the pressure under compression is
simulated from the closing of the intake valves to the start of ignition in the cylinder. Appropriate boundaries are
determined by analyzing the extreme of the curves first and second derivative of the pressure under compression,
which is possible after filtering the initial pressure curve. The author has applied digital filter Butterworth Low
Pass filter that has a smooth characteristic across the frequency range and does not offset the phase of the original
signal. This ensures the required accuracy of the final calculation of the average indicator pressure with the
subsequent calculation of the indicator and effective engine power with a maximum relative error of no more than
2.5%. The developed algorithms and methods have been used in the new version of the marine diesel monitoring
system software DEPAS D4.0HT, used by the shipping company TRANSSHIP (Ukraine), on shore diesel power
plants and diesel locomotives.
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