TES'T

Engineering & Management

March-April 2020
ISSN: 0193-4120 Page No. 2580 - 2584

Road Traffic Noise Measurement: A Review

Laxmi Deepak Bhatlu M*, Sukanya K, Neethu Jayan, Viswanathan T, Karthikayan S
Chemical Engineering Department,
Karpagam Academy of Higher education, Coimbatore-641021, India
*E-mail: laxmi818@gmail.com

Article Info

Volume 83

Page Number: 2580 - 2584
Publication Issue:

March - April 2020

Abstract:

Noise pollution ranks high on the list of citizens' concerns because it causes
the widespread of community health problems, occupational consistently,
among the environmental pollutants. Road traffic noise dominates many
sources of noise pollution. Due to industrialization and urbanization, the

impact of road traffic noise has reached far and wide-ranging effects which
increase the noise pollution levels. Hence, road traffic noise has become a
problem of immediate concern to several authorities. Ordinances, Anti-noise
laws, major highway road laws and alternative governmental laws that
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concern environmental noise can not be abided while not a priori empirical
concerns. Therefore, it's necessary to hold out in depth measurements to
research road traffic noise levels and community response.
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1. Introduction

Noise is Associate in Nursing accepted and
ineluctable environmental problem that may cause
a large vary of negative social impacts; it ends up
in annoyance, reduces ecological normal, and may
have an effect on vigour and perception. Noise may
be outlined because the level of sound, that exceeds
the appropriate level and creates inconvenience.
the numerous sources of noise are Industrial noise,
Traffic noise & Community noise. Traffic noise is
one in every of the important sources of noise
compared to different sources [1-4].

Unfortunately, In many countries, it has become a
severe problem, and it is difficult to control and
abide by its effects by physical means alone.
Investigations in different countries in the past
several decades have shown that noise affects
various activities severely and cause sleep
disturbances and poverty-stricken life quality.
Because of less irregular fashion with the passage
of individual vehicles and fluctuations of sounds
from hour to hour, the road traffic noise has
become the worst in this category of noise pollution

Published by: The Mattingley Publishing Co., Inc.

worldwide. This necessitates stringent control of
the noise caused by road traffic. Before taking
action to reduce the noise, the measurement of
noise is required [5-8].

2 DEFINITIONS
Terminologies used for measurement sound are

A Weighting: a typical coefficient of the audible
frequencies developed to mirror the response of the
human ear to noise.

Acoustic Calibrator: An instrument that has a
reference noise source that is used to compute and
study the performance of a Sound Level Meter.

Sound pressure level (SPL): It is a logarithmic
measure of the adequate pressure level of a sound
relative to a reference value. It's computed in
decibels (dB) above SPL. The standard reference
SPL in the air or alternative gases is twenty uPa,
which is usually considered the threshold level of
human hearing (at 1 kHz).
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Percentile Noise Levels: In every traffic noise
survey, the instantaneous noise level is measured at
a specified interval of time for a predetermined
period. Phases of observations are made for
obtaining the requisite field data which should be
adequate, accurate and reliable. The traffic noise
analysis attempts to describe and quantify the
sporadic and random manner that transportation
noises intrude on the acoustic environment. Road
traffic noises are strongly time-dependent. Their
distribution function is calculated by analyzing
noise level data with some form of statistical
analysis using the following parameters [9]:

Lio: 10 percentile time exceeding noise level;
indicates the peak noise level which exceeds 10%
of the total observation time

Lso: 50 percentile time exceeding noise level,
indicates the average noise level which exceeds
50% of the total observation time;

Loo: 90 percentile time exceeding noise level,
indicates the background noise level which exceeds
90% of the total observation time

Equivalent Continuous Sound Pressure Level or
Leq: It’s the constant noise level that would result
in the same entire sound energy being produced
over a given period. It will be determined in either
A, C or Z (Linear) modes. Leq is not an ‘average
sound level’, because it generally stated to. The
equations used to calculate Leq are not calculating
a specific average level.

Equivalent sound pressure level (Leg) is framed to
explain the time-varying nature of transportation
noise into equal steady-state noise level, which for
a that for an outlined period of time contains an
equivalent acoustic energy as the time-varying
noise. The LegiS energy summation integration
[10].

1 P2(t
L., =10log j ()dt dB(A) 1)
(t,-t) ¢
In terms of intenS|ty,

1

T Il(t)dt dB(A) (2)
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L., =10log
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where, fi is the or number of occurrence or
frequency.

dB(A) (3)

Robinson (1969), of the British National Physical
Laboratory, carried out that for a Gaussian
distribution of noise levels, the alternative
expression for Leq may be given as:

Leq =L, + [(Lm Lgo)} dB(A) (4)

Traffic Noise Index (TNI)

It is a traffic noise rating index acquired from
incorporation of noise levels, which gives a bigger
correlation with discontent. it's earned on the
thought that, Lo as an average peak level intrudes
into Lgo as an avg. Surrounding noise level when
A-weighted noise levels are evaluated outdoors
[11]. It is mathematically stated as,

TNI =[4x(Ly— Ly )+ Ly |30 dB(A) (5)

The word (Lio — Loo) is called "noise climate™ by
some researchers, and the end arbitrary constant is
included to yield more agreeable nos. TNI is
derived on the assumption that extensive noise
level variations over a period are the dominant
consider traffic noise annoyance. Since unsteady
noise is usually assumed to be more annoying, TNI
attempts to make an allowance for the noise
variability.

Noise Pollution Level (NPL)

Leq in itself is an inadequate descriptor of
annoyance caused by fluctuating noise, and, road
traffic noise is a significantly fluctuating noise,
according to Robinson (1969) of the British
National Physical Laboratory. The index NPL was
derived to estimate the dissatisfaction caused by
road noise traffic comprising of 2 terms. The 1st is
a measure of the equivalent continuous noise level
(Leq), and the 2nd represents the more annoyance
caused by fluctuations in that level [12-15]. For a
Gaussian distribution of noise levels, NPL can be
expressed as given below:
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NPL =L, +(Ly—Ly) dB(A) 6)
Sound Exposure Level — Ls: measures the sound's
amendment from moment to moment when the
sound varies. This completely different period
measure combines the most sound level with the
length of time throughout that the sound level is
over a precise range of decibels below the
maximum level.

Measurement time interval: The time interval
within which the squared sound pressure is
integrated and averaged.

Observation time interval: The overall time
interval within which traffic noise is recorded,
either continuously or by sampling.

Reference time interval: The time interval over
which the squared sound pressure is averaged to
determine the equivalent noise level for
comparison with noise limits.

1. MEASUREMENT PROCEDURES

Measurements could also be performed
unceasingly for a definite interval of time to
characterize the traffic noise at intervals that
specified time period, or they may be considered as
samples representing the traffic noise during more
prolonged periods.

Equivalent noise level measurement:
Continuous measurement: By measuring the traffic
noise unceasingly for a specific time interval, the
equivalent noise level for that time interval are
often determined directly.

Maximum noise level measurement:

The maximum noise levels from road traffic during
the day are often the same as during the night. If the
maximum noise levels during the night differ from
those during the day, the maximum noise levels
shall be measured during the night, when they are
measured to characterize potential sleep
interference during the night. The average
maximum noise levels differ between vehicle
categories. Within each vehicle category, a
particular spread of maximum noise levels around
the average is encountered due to individual
differences between vehicles and due to variation
in speed or driving pattern.
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Wind measurement: The average wind direction
and average wind speed shall be recorded every 10
minutes of the measurement time interval,
preferably at the height of 10 m above the ground.

Temperature measurement: The air temperature
(as well as the road surface temperature, when
recorded) shall be measured with an uncertainty of
less than 1 °C

Vehicle speed measurement: The possibility of
measured vehicle speed shall be less than 3%.

Humidity measurement: Humidity shall be
measured with an uncertainty of less than 20%.

CONCLUSION

Noise is associate accepted and unavoidable
environmental pollution which will cause a good
vary of negative social impacts; it ends up in
annoyance, reduces ecological normal, and would
possibly have an effect on vigour and perception.
The present study explains road traffic noise
measure-mental procedures. There were several
instruments to measure road traffic noise. This
paper deals with the main parameters used in the
measurement of road traffic noise.

REFERENCES

[1] Gundogdu, O., Gokdag, M., and Yuksel, F. (2005).
A traffic noise prediction method based on
vehicle composition using genetic algorithms,
Applied acoustics, volume no. 66, issue no. 7,
799-8009.

[2] Onuu, M. U. (2000). Road traffic noise in Nigeria:
measurements, analysis and evaluation of
nuisance, Journal of Sound and Vibration,
volume no. 233, issue no. 3, 391-405.

[3] Rahmani, S., Mousavi, S. M., and Kamali, M. J.
(2011). Modeling of road-traffic noise with the
use of genetic algorithm, Applied Soft
Computing, volume no. 11, issue no. 1, 1008-
1013.

[4] Subramani, T., Kavitha, M., and Sivaraj, K. P.
(2012). Modelling of Traffic Noise Pollution,
International Journal of Engineering Research
and Applications (IJERA), volume no.2, issue no.
3, 3175-3182.

[5] Fiedler, P. E. K., & Zannin, P. H. T. (2015).
Evaluation of noise pollution in urban traffic
hubs—Noise  maps and  measurements.

2582



TES'T

Engineering & Management

Environmental Impact Assessment Review, 51,
1-9.

[6] Khan, J., Ketzel, M., Kakosimos, K., Sgrensen, M.,
& Jensen, S. S. (2018). Road traffic air and noise
pollution exposure assessment—A review of tools
and techniques. Science of The Total
Environment, 634, 661-676.

[7] Geravandi, S., Takdastan, A., Zallaghi, E., Niri, M.
V., Mohammadi, M. J., Saki, H., & Naiemabadi,
A. (2015). Noise pollution and health effects.
Jundishapur Journal of Health Sciences, 7(1).

[8] Dai, L., Cao, J.,, Fan, L., & Mobed, N. (2015).
Traffic noise evaluation and analysis in
residential areas of Regina. Journal of
Environmental Informatics, 5(1), 17-25.

[9] Cohn, L.F., and McVoy G.R., 1982. Environmental
analysis of transportation systems.

[10] Robinson, D.W., 1969. “The concept of noise
pollution level”, Technical Report NPL Aero
Report AC 38, National Physical Laboratory,
Aerodynamics Division, March

[11] Langdon, F.J., and Scholes W., 1968 The Traffic
Noise Index: A Method of Controlling Noise
Nuisance.

[12] Robinson, D.W., 1971. The Concept of Noise
Pollution Level. Journal of Occupational and
Environmental Medicine, 13(12), p. 602.

[13] Karthikeyan, S., Bhatlu, L.D., Neethu, J., Sukanya,
K., and Viswanathan, T. (2009). Plant Design for
100TPD Production of Methyl Diethanolamine,
Journal of Advanced Research in Dynamical and
Control Systems, 11(12-SPECIAL ISSUE),
1205-1213.

[14] Bhaumik, M., Shukla, S., Awasti, S., Deepak
Bhatlu, L., and Marale, S. (2019). A Study and
Design Construction of Vertical Axis Wind
Turbine (VAWT) to Operate on Wind Energy.
Available at SSRN 3462637.

[15] Bhaumik, M., Rekha, R., Arun Kumar, L., Deepak
Bhatlu, L., Jagdish, C. (2019). A Study on Drone
and Mathematical Modeling of Drone Operating
System ", International Journal of Emerging

Technologies and  Innovative  Research
(www jetir.org), Vol.6, Issue 3, 5-1
[16]. Viyathukattuva, Mansoor &  Amudha,

Alagarsamy & Ramkumar, M.Siva &
Gopalakrishnan, G Emayavarmban. (2019).
Relation between Solar PV Power Generation,
Inverter Rating and THD. International Journal of
Advanced Manufacturing Technology. 9. 4570-
4575.

[17]. T. Kalimuthu, M. Siva Ramkumar, Dr.A.
Amudha, Dr.K. Balachander and M. Sivaram
Krishnan “A High Gain Input-Parallel Output-
Series DC/DC Converter with Dual Coupled-

Published by: The Mattingley Publishing Co., Inc.

March-April 2020
ISSN: 0193-4120 Page No. 2580 - 2584

Inductors” Journal of Advanced Research in
Dynamical and Control Systems, (12), pp 818-
824

[18]. S. Tamil Selvan, M. Siva Ramkumar, Dr.A.
Amudha, Dr.K. Balachander and D. Kavitha “A
DC-DC Converter in Hybrid Symmetrical
Voltage Multiplier Concept” Journal of
Advanced Research in Dynamical and Control
Systems, (12), pp. 825-830

[19]. M. Jayaprakash, D. Kavitha, M. Siva Ramkumar,
Dr.K. Balacahnder and M. Sivaram Krishnan,
“Achieving Efficient and Secure Data
Acquisition for Cloud-Supported Internet of
Things in Grid Connected Solar, Wind and
Battery Systems” Journal of Advanced Research
in Dynamical and Control Systems, (12), pp 966-
981.

[20]. D.Kavitha, M. Siranjeevi, Dr.K. Balachander, M.
Siva Ramkumar and M. Sivaram Krishnan “Non
Isolated Interleaved Cuk Converter for High
Voltage Gain Applications” Journal of Advanced
Research in Dynamical and Control Systems,
10(5), pp 1256-1261

[21]. S.Vivekanandan, M. Siva Ramkumar,
Dr.A.Amudha, M. Sivaram Krishan, D. Kavitha
“Design and Implementation of Series Z-Source
Matrix Converters” Journal of Advanced
Research in Dynamical and Control Systems,
10(5) , pp 1095-1102

[22]. N. Eswaramoorthy, Dr.M. Siva Ramkumar, G.
Emayavaramban, A. Amudha, S. Divyapriya, M.
Sivaram Krishnan, D. Kavitha “A Control
Strategy for A Variable Speed Wind Turbine with
A Permanent Magnet Synchronous Generator
Using Matrix Converter with SVPWM”
International Journal of Recent Technology and
Engineering, 8(1S4) pp 178-186

P. Jeyalakshmi, Dr.M. Siva Ramkumar, IR.V. Mansoor,
A. Amudha, G. Emayavaramban, D. Kavitha, M.
Sivaram Krishnan, “Application of Frequency
based Matrix Converter in Wind Energy
Conversion System Employing Synchronous
Generator Using SVPWM Method” International
Journal of Recent Technology and Engineering,
8(1S4) pp 187-195

Charles Stephen, .A. Amudha, K. Balachander, Dr.M.
Siva Ramkumar, G. Emayavaramban, IR.V.
Manoor, “Direct Torque Control of Induction
Motor Using SVM Techniques” International
Journal of Recent Technology and Engineering,
8(1S5) pp 196-202

[23]. N.  Saravanakumar, A. Amudha, G.
Emayavaramban, Dr.M. Siva Ramkumar, S.
Divyapriya, “Stability Analysis of Grid
Integration of Photovoltaic Systems Using Partial

2583



TIES

T

Engineering & Management

[24].

[25].

[26].

[27].

[28].

[29].

[30].

[31].

Power Converters” International Journal of
Recent Technology and Engineering, 8(1S5) pp
203-210

S.Divyapriya, K.T.Chandrasekaran, A.Amudha,
Dr.M.Siva Ramkumar, G.Emayavaramban,
“Low Cost Residential Micro Grid System based
Home to Grid Backup Power Management”
International Journal of Recent Technology and
Engineering, 8(1S5) pp 303-307

N. Thiyaagarajan, Dr.M. Siva Ramkumar, A.
Amudha, G. Emayavaramban, M. Sivaram
Krishnan, D. Kavitha, “SVPWM based Control
of SCIG-Matrix Converter for Wind Energy
Power Conversion System” International Journal
of Recent Technology and Engineering, 8(1S5)
pp 211-218

N. Seethalakshmi, A. Amudha, S. Divyapriya, G.
Emayavaramban, Dr.M. Siva Ramkumar, IR.V.
Mohamed Mansoo, ‘“Voltage Frequency
Controller with Hybrid Energy Storage System
for PMSG Based Wind Energy Conversion
System” International Journal of Recent
Technology and Engineering, 8(1S5) pp 219-229
G. Suresh, A.Amudha, Dr.M. Siva Ramkumar,G.
Emayavaramban, IR.V.Manoor,  “Bidding
Strategy of Electricity Market Considering
Network Constraint in  New Electricity
Improvement Environment” International Journal
of Recent Technology and Engineering, 8(1S5)
pp 230-234

G. Krishnan, M. Siva Ramkumar, A. Amudha, G.
Emayavaramban,S. Divyapriya, D. Kavitha, M.
Sivaram Krishnan, “Control of A Doubly Fed
Induction Generator for Wind Energy Conversion
System Using Matrix Converter with SVPWM
Technique” International Journal of Recent
Technology and Engineering, 8(1S5) pp 235-243
S. Viswalingam, G. Emayavaramban, Dr.M. Siva
Ramkumar, A. Amudha, K. Balachander, S.
Divyapriya, IR.V. Mohamed  Mansoor
“Performance Analysis of a Grid Connected PV-
Wind with Super Capacitor Hybrid Energy
Generation & Storage System” International
Journal of Recent Technology and Engineering,
8(1S5) pp 658-666

N.Pandiarajan, G.Emayavaramban, A.Amudha,
Dr.M.Siva Ramkumar, IR.V.Mohamed Mansoor,
K.Balachander, S.Divyapriya, M..Sivaram
Krishnan, “Design and Electric Spring for Power
Quality Improvement in PV-Based Dc Grid”
International Journal of Recent Technology and
Engineering, 8(1S5) pp 242-245

V.Jayaprakash,  S.Divyapriya, = A.Amudha,
G.Emayavaramban,Dr.M.Siva Ramkumar,
“Nano - Grid Smart Home With Plug-in Electric

Published by: The Mattingley Publishing Co., Inc.

[32].

March-April 2020
ISSN: 0193-4120 Page No. 2580 - 2584

Vechicle using a Hybrid Solar-Battery Power
Source” International Journal of Recent
Technology and Engineering, 8(1S5) pp 246-248
K.T.Chandrasekaran, S.Divyapriya, A.amudha,
Dr.M.Siva Ramkumar, G.Emayavaramban,
“Modeling and Control of Micro Grid Based Low
Price Residential Home to Grid Power
Management System” International Journal of
Recent Technology and Engineering, 8(1S5) pp
261-265 .

2584



