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4ABSTRACT

Matching and optinisation of automotive turbocharged
dicsel engines and other more complex variants of this category
necessitate wide-range perforannce evaluation, with different
combinations of components. Experimental matching procedures
hitherto applied more commonly, prove t0 be cunbersoie and
costly. The work reported in this thesis was underetaken with
an objective to develop o simple and versatilc simulation pro-
cedure using digital computer for wide-range performance pre-
dict;bn of such systeiis.

The systen considered in particular, was a four stroke,
high speed automotive diesel cengine with a radial turbocharger.

A general 'system-oriented' apprdach was followed in this sinu~

lation. It consisted of the following stepse.

1. Cycle simulation 27 the processes in the conponent
control volumes, nazely, the engine cylinder and the
exhaust manifold, This step is to predict the performance
of above components analytically. For turbine and compre-
ssor, the experiunental steady state perforiance data was
used. When experimental data for these components is not
avallable, simple analytical perforiionce prediction methods
developed by Wallace can be used.

2. The performance date of components (as obtained by Step 1)

| was analysed in order t0 represent the performance chara-

cteristics of individual components in form of sinple



polynomial functions using linear regression technique.
3. The overall simulabtion was then attained by simaultaneous

solution of the cquations reprcsenting coumponent perfor-

nance characteristics and the necessary conpatibility
conditions.,
A review of the available simulation techniques and process
nodels has been presented to put into perspective the current
status of turbocharged diescl engine simulation and t2 evaluate
their suitability for thce present simulation.

For cycle process simulation, the simpler assumptions
e.8., the 'quasi-steady' model for gas-exchange and gas-property
data neglecting dissociation have been usged. Similarly, sinple
seni-empirical models have been used for heat relecase, heat
transfer and engine friction., Consequently, the simulation is
suitable for rapid performance prediction without elaborate
input data.

Three umain computer programs have been developed in
F ORTRAN-IV. Using these programs the cycle process data as well
as the overall performance data can be conveniently predicted
over a wide-range of operating conditions.

An experimental rig has also been developed in the
course of the present work for wide-range testing of automotive
cngines. It incorporates the arrangement to simulate variable
ambient pressure conditions. This test rig was used to obtain

the cxperimental information needed in the simlation and to



obtain perfornance data for validation.

Typical computed results including cyclc process data
and overall performance data for a number of operating conditions
have been given to show the general predictive capability of
the simulation. The overall performance results have also been
compared with the corresponding experimental data ot certain
operating points for the naturally aspirated, and turbocharged
engine. Despite the use of simple process models, the overall
performance results show a clogse agreement with the test data.

This simulation will not only be useful for performance
cvaluation of engineeturbocharger combinationsfor wide-range
matching but will also expedite the development of systematic

optinmisation procedures for these systems.
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