Vibration experimental determination of internal combustion engines,
using its data acquisition and virtual instruments
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Abstract - This paper presents a method for measuring the vibration occurring at internal combustion
engines cars, depending on octane of used fuel. Heat engines have been tested on the booth using sensors
and transducers connected to specialized data acquisition systems. Data acquisition is done quickly
through virtual instruments created. The method is a fast one, used to identify thermal vibrations arising
from internal combustion engines which use gasoline as fuel. Will be use petrol with different octane, and
gasoline additive, and change the system after injection of 1200 cm® Twingo engine will go to measure
the vibrations that occur when using methanol as alternative fuel.
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1. INTRODUCTION

The most important sources of noise and
vibration that occur during operation and
movement of a vehicle are:

- propulsion engine;

- motion transmission organs;

- air resistance in advance vehicle, its

turnover.

The main factors influencing the level and
range of vibration at vehicles, which are due to
engine propulsion are:

- type internal combustion engine: ignition or
compression ignition (diesel);

- number of rotations and engine power;

- pace and number of valves per cylinder used in
part;

- type of engine cooling;

- constructive clearances in camps;

- clearance between piston and cylinder;

- type of mounting the engine on body;

- type and quality of fuel.

Combustion process occurs in the engine
cylinder, directly influence the level of vibration, in
particular during the expansion of the cylinder.

The burning air-fuel mixture is shorter and more
complete the vibration and noise level is lower. In
figure 1 is presented the scheme of the cylinder
piston as a general component of any internal
Combustion engine, classic.

Piston cylinder parts are: oil pan, crankshaft,
connecting rod, piston, segments, plug, inlet valve,
exhaust valve, cylinder,

2. MEASURE THE VIBRATIONS AT 1200
TWINGO RENAULT ENGINE CM3

In order to determine the vibrations that occur in
internal combustion engines with petrol was used a
series engine, type Renault, which equips Renault
Twingo car.

The engine has a cylinder capacity of 1200 cm3
and is fitted with fuel with injection.

Measurement system was formed around a data
acquisition system, product of National Instruments
Company, type NI eDAQ 9172, specialized system
in experimental data acquisition in real time [1],
[2].

This is shown in Figure 2.
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Figurel. Scheme of cylinder piston

Figure 2. NI eDAQ-9172 data acquisition system

Measurement system is composed of:

metallic support for engine fixing and its
additional components: power plant, cooling,
exhaust of burnt gas, gasoline supply;
numerical system (PC) equipped with Windows
XP operating system, Pentium 4 processor;

data acquisition system in real time NI eDAQ-
9172, equipped with acceleration measurement
modules, NI 9233, and temperature
measurement, NI 9217;

three-axis accelerometer, the maximum far
field, 0-10 G;

platinum temperature resistance, PT 100, with
maximum measurement range of 0-100 °C, for
temperature measurement of engine block;

Lab View software suite, version 8.5.

3. EXPERIMENTAL DETERMINATION

Experimental measurements were conducted in
laboratory conditions using vibration measurement
bench for internal combustion engines, presented in
chapter 2.

Figure 3 presents an image of the measuring
stand, and in figures 4, 5 and 6 is shown the
location of measurement transducers, and
connecting them to the data acquisition system.

Acceleration values, speeds, movements, and
the temperature of the engine block during
operation were determined using  virtual

instruments built using Lab View 8.5 application.

Figure 5. PT-100 platinum temperature resistance
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The virtual instrument designed for determining
accelerometer allows operation through a double
integration of acceleration values, determining
engine speed and movements in operation [3]. For
determination of the engine operation temperature,
was created a virtual instrument separately, which
allows viewing and recording continuously or at
regular intervals of time, the temperature up to a
maximum of 100 ° C.

3

Figure 6. Connect transducer to measure the purchasing
system

The virtual instruments created with LabVIEW
application, allows the recording in real time,
current values of temperature and acceleration [4].
As recorded numerical values, and obtaining, based
on recorded values of measured, quantities of
graphics.

In figures 7 and 8, are presented virtual
instruments for measuring acceleration and engine
temperature.

velocities and movements created by Lab View 8.5

Realized virtual instruments are designed for
recording the values at time well established, for
example, if desired the continuous measurement,
beginning with engine start, or if we desired to
measure the vibrations only after the engine

reached an optimal and constant value of the
temperature engine block.
All measurements are recorded in databases

created with Excel 2007 for analysis and
interpretation of subsequent analytical
measurements to determine the conclusions.

Figures 9 sil0, presents results of measurements
carried out on Twingo engine 1200 cm’, gasoline
powered CO 98.

Figure 8. Virtual instrument for measuring temperature
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4. CONCLUSIONS

Method for determining the vibration of internal
combustion engines fueled with gasoline, using
sensors connected to the acquisition system, and
using specialized software, supplied by National
Instruments is a modern method of determining the
experimental data in real time.

The method is applicable to various types and
sizes of internal combustion engines, spark ignition,
or compression, and can use classical fuels (petrol
or Diesel) or alternative fuels (methanol or
Biodiesel).

Determination of vibration for thermal internal
combustion engines, it is useful to determine the
influence which has the type or quality of fuel, to
optimize the system for attaching on the engine
body, or attenuators type of vibration used in
vehicle construction, which uses alternative fuels.
Future research will focus on determining the
vibration occurring in internal combustion engines
to the use of dedicated alternative fuels, and to use
other alternative fuels, only discovered or being in
the research phase.
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