Noise Control on Locomotive Driver Workingstation
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Abstract: - Traffic safety and transport security are concepts according to which the train traffic and
maneuvers must be conducted without danger and risks for the workers, for travelers, goods entrusted to
transport, railway vehicles, railway infrastructure and the environment. Exposure to noise from the diesel
engine and the locomotive air compressor is a risk factor for the mechanic in the first place because it can
affect concentration and decision of the driver. This article sets out measures for prevention and control of

noise exposure for workstation driver on a locomotive.
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1. INTRODUCTION

Locomotive drivers are a major professional
category for railway traffic safety, being subjected to
a variety of risk factors in their work. Workplace
noise is uncomfortable, disrupts communication and
may be a risk factor for injury and disease. Exposure
to noise from the diesel engine and the locomotive
air compressor is a risk factor for the mechanic in
the first place because it can affect concentration and
decision of the driver. Although the causal
relationship between noise and work accident is not
yet ascertained, the noise is regarded as a potential
risk factor for occupational injury or at least as a
factor that favors human error for the following
reasons:

— Noise causes a masking effect of alarm
signals;

— Noise can disrupt communications and mask
warnings of danger;

— Noise cause distraction and reduces the
ability to pay attention.

Because noise is acting through the nervous
system regulatory mechanisms intervening not only
in the modulation of information received, in the
treatment of this information and in establishing
appropriate response, but also in the effort made by
the worker to maintain its effectiveness in a noisy
environment.

2. ASSESSMENT OF EXPOSURE TO
NOISE FOR LOCOMOTIVE DRIVER TYPE
LDE 2100 HP

The research conducted is an objective analysis
of working conditions in terms of exposure to noise

of a locomotive diesel type LDE 2100 HP. In the
research were proposed technical and organizational
solutions to control and reduce driver exposure to
noise on this type of locomotive.

To assess noise exposure in the workplace in
general and the drivers in particular were conducted
noise measurements in the driver's cab and engine
room, observing the provisions of SR EN ISO
9612:2009, ,Determination of noise at work.
Technical method ".

Noise exposure was calculated according to the
Directive 10/2003/CE.
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is the equivalent continuous

sound pressure level, weighted

(A), for the task m obtained by
the relation (7);

Tm is the arithmetic mean of the
duration task m obtained by the
relation (5);

To is the time reference, Ty = 8 h;

m the number of task;

M is the total number of tasks m
that contribute to the daily
noise exposure level.

Lp,A,eqT,m

Equipment used for measurements:
— Sound analyzer 1/1- 1/3 octave Briiel & Kjaer
type 2250 Investigator;
— Noise dosimeters type 4442 and type 4445
Briiel &Kjaer;
— Sound Calibrator Briiel & Kjaer Type 4231.
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2.1. Results

Table 1. Daily noise exposure levels

Daily noise
.. exposure value Limit
No. Activity obtained under value
. performed by L
item the mechanic Directive Lech, z
10/2003/CE [dB(A)]
[dB(A)]
load point
maneuver for
wagons and _
I displacement - Leans = 98 87
the railway
station
maneuver at
railway station
and B
2 displacement Lean, = 99 87
for load point
wagons
in the driver
cabin during
3. maneuvers Lech,, = 87 75
and train
displacement
The 10/2003/CE Directive on the minimum
health and safety requirements regarding the

exposure of workers to noise provides that
mandatory adoption of plans for prevention and
protection of workers, measures and solutions to
mitigate their exposure while the noise exposure
exceeds maximum limits.

In this regard, further work was considered
necessary to investigate the sources that generate
exceeded the limits for the driver's workplace in
order to identify and adopt technical solutions and /
or organizational measures intended to reduce
exposure to noise and vibration below the maximum
permissible .

2.2. Investigation of noise sources

The definition of noise source, when there is a
complex distribution of noise sources, it is necessary
that each of them is analyzed and where it is useful
fought so that the resulting total sound of the entire
complex to determine the receiving an acoustic field

which does not exceed the proposed objective,
namely to ensure optimal conditions on noise
exposure (occupational deafness diminishing the
danger of occurrence).

Given the existence of exceedances of the daily
noise  exposure considering legislative
provisions which clearly stipulate the obligation of
the employer to take steps to prevent and protect
workers against the action of this risk factor, we
considered necessary to achieve the further research
and analysis of the sources that generates that.
This analysis actually means identification of
that influence the daily
exposure of the locomotive driver, but equally is a
good help to establish the existing noise control
solutions.

Analysis and identification of the type of harmful
frequencies emitted by existing noise sources on
LDE2100HP locomotive took into account the field
and recommended optimal range of noise to the
human ear.

Recommended spectrum limit (noise curve - Cz)
analyzed in frequency band 1/3 octave is specified
by the STAS 6156/1986, and measurements of
spectral analysis took into account the values of the
noise curve Cz 85.

For these determinations was used the level meter
Briiel & Kjaer type 2250 Investigator provided with
1/1-1/3 octave filter set. The collected data were
processed using frequency analysis “software
BZ-5503”.
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noise sources will
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Figure 1. The values of the noise spectrum generated by
the injection pump
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- Lo=107 dB(A) — measurement were taken at a
distance of 1 m of the injection pump

Diesel engine of locomotive with electric traction
is certainly the main work equipment and the
predominant noise source. Assessment of how the
engine generates the overruns mentioned was
achieved through a careful analysis of how this
source is acting in terms of sound. In this regard,
measurements of spectral analysis were carried out
in the engine room at noise sources that make diesel
engine of the locomotive with electric traction, as
follows:

— Injection pump;
— Cylinder head;
— Turbocharger;

— Billboard reading devices.
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Figure 2. The values of the noise spectrum generated by
Turbocharger

- L = 100 dB(A) — measurement were taken at a
distance of 1 m of the turbocharger

Spectral allows  the
interpretations:

1. The noise spectrum exceeds the curve Cz 85 for
all points analyzed. Exceedances are recorded
in almost all frequency spectrum from low
frequency 8kHz to high frequency 125Hz.

2. Equivalent continuous noise level determined in
all 4 points around the diesel engine-generator
reaches the maximum of 107 dB (A), thus
having a significant influence on driver

analysis following

exposure and mechanic aid that develop their
activity in this workstation;

3. Existence in the engine room of a noise
spectrum over a stretch limits so wide and in so
high values, has a decisive influence on the
level of noise inside the cab driver where the
exposure limit value is 75 dB (A).

The locomotive  diesel  engine-generator

represents the main source of noise and exceeds the
limits both in the cabin and in the engine room.

3. SOLUTIONS TO REDUCE NOISE AT

WORKSTATION DRIVER FOR
LOCOMOTIVE LDE 2100 HP
The noise control procedures must be

incorporated into a system, which are contained in
one or more of the following categories:

— Methods to control noise at source;
— Methods to combat noise pathways;
— Methods to control noise at the receiver.

Noise level during engine operation in the engine
room affects the driver exceeded the maximum

allowable noise exposure generating throughout
shifts.
Technical solutions and/or organizational

proposed for reducing noise exposure in the driver's
cab and the engine room are:

» Technical solutions to reduce noise exposure:
a) sound insulation design for the access door that
separates the mechanic cabin from the engine room;

b) Improving the soundproofing characteristics of
the engine room bulkheads and cabin;

¢) soundproofing Treatment for interior walls of the
engine room in order to reduce ghosting noise
emitted by the engine;

d) sound insulation for cylinder head covers of the
engine;

e) soundproofing treatment for injection pump
cover.

» Organizational _solutions _to _reduce _noise

exposure:
a) Replace currently  existing diesel engine
generator with a similar device that produces low
noise levels;
b) Placing the reading system and measuring
instruments from the engine room in the mechanic
cabin. In this way it reduces the duration of exposure
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for mechanic aid to the noise in the engine room
while making rounds.

4. CONCLUSION

Exposure to noise from the diesel engine and the
locomotive air compressor is a risk factor for the
driver in the first place because it can affect
concentration and decision of the driver. Noise
measurements at driver LDE 2100HP workstation
made during the specific maneuvers have revealed
the existence of exceeding the maximum allowable
daily noise exposure Ley, gh.

The 10/2003/CE Directive on the minimum
health and safety requirements regarding the
exposure of workers to noise stipulates that
mandatory measures and solutions are in order to
mitigate their exposure while the noise exposure
exceeds permissible limits.

In order to establish solutions to combat noise
exposure in the research was carried out a spectral
analysis of equipment that make up the diesel
locomotive and considered each in turn an individual
source of noise. Conclusion drawn on the spectral
analysis is that the highest levels of noise are
produced by the turbocharger and engine injection
pumps, respectively 107 and 100 dB (A).

Reduction solutions can be applied on the two
paths, namely technical and organizational as
described in detail in Chapter 3.
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