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The paper reveals a mathematical description of the processes in a turbocharger with a
constant pressure turbine of a marine diesel engine. Turbocharger 1s investigated when
changing the mode factors. The calculation method 1s indicated, 1.e. the smallest deviations
method. Standard assumptions are used to maintain the level of accuracy and to simplify the
mathematical model.

Mathematical model (MM) 1s implemented with a software product that, based on the mnput
data, draws graphs of the turbine efficiency, the turbine flow characteristic, the compressor
flow characteristic, and the compressor dimensionless characteristic. The indicators of the
modelling sub-objects are presented in the block diagram in Fig. 1. The aim 1s to prepare a
dynamic model of the turbocharger at different operating modes of the internal combustion
engine, 1.6. modelling the change 1n the air parameters after the compressor as a function of
the exhaust gas parameters at the turbine inlet, which in turn are a function of the operating
mode of the marine diesel engine. The input data for the turbine model are Ggl [kg/s], Tgl
[K] and Pgl [MPa] of the gas at the turbine inlet, and some
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Fig. 2. Coordination of compressor and

Fig. 1. Model indicators block diagram curbine nominal characteristic

During the design and in the process of bench tests of the marine diesel engine,
situations often arise in which the turbocharger indicators turn out to be different from
those expected. To assess these small changes in the turbocharger indicators, the
method of least deviations 1s used. To obtain the equations in small deviations, the
algebraic equations of the turbocharger in an established operating mode are used as
the basis. In an established operating mode of the turbocharger, it 1s determined by the

following equalities: P.=P,: n.=n,.G, = %

The expression for the turbine power has 0P, = 8G g1t 5Tg1 + K 6m; + ony;
the following form after wusing the dP, AP,

method : 0P = P, P,

The characteristics of the gas turbine 5, = K,68 G .+ K67,
t — g b

presented 1n the perimeter of the B _ B
similarity are as follows: 0Ny = Ko Ggl + Ks50m;

The air flow rate provided by the
compressor 1s determined by expression, S5G. = SP. - 81 — 8T~ — K. S
and accordingly in the form of least ¢ c 0T 0 69T]c
deviations: TT.
The influence coefficients are determined

graphically by Fig.3 an have the following
form:.
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The maximum permissible deviation value
oxch, at which the use of the method 1s

permissible, 1s: |
Amax | Gg
OXop = N Fig. 3. Influence coefficients determination
\ 2 according to compressor characteristics

In coordinating the characteristics of turbocharger and diesel engine can be assisted the
retrofit, 1.e. selection of a turbocharger based on real marine diesel engine when the
resource of the old one 1s exhausted, utilization of available reserve characteristics of the
piston part 1n order to increase the effective power.

The presented MM saves time and resources 1n the design and research of the common
work of marine diesel engine - turbocharger facilitates diagnostics, operation and
improves the quality of education.
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