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ABSTRACT 

 

Acoustical study is really a dealing with sound and vibration. It is 
the application of acoustics, the science of sound and vibration in 
technology. Acoustical Engineers are typically concerned with the 
manipulation and control of sound. The primary goal of acoustical 
engineering is the reduction of unwanted sounds which is referred to as noise 
control. Sound can have significant impacts on human health and well being 
and is therefore important to control. Noise control are implemented into 
technology and design in a variety of ways. In addition to reducing 
unwanted sounds, acoustical Engineers or researchers sometimes produce 
useful sound or analyses sound waves to collect information. 

 

At present urbanization has become a part of development. Lack of 
proper acoustical study in designing of buildings, shopping malls etc. affects 
badly. So our main objective is to analyses as well as investigate the 
acoustical analysis of different architectural buildings. There are a lot of 
architectural buildings in India. Especially in Chhattisgarh, there are many 
historical buildings, temples, mosques, gurudwara and churches in various 
places. Now-a-days acoustical study is just like rose petals. In Architectural 
engineering, Acoustical parameters such as adequate loudness, distribution 
of intensity, absorption co-efficient, resonance, pitch, voice, reverberation, 
fireproof temperature toleration, echelon effect are demonstrated 
comprehensively. Finally our main objective is to analyze as well as 
elaborate acoustical parameters and Mathematical equation of absorption co-
efficient. 
 
Keywords: Acoustical engineering, vibration, noise control. 
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INTRODUCTION 
 

The study of acoustics revolves around the generation, propagation and reception of 
mechanical waves and vibrations. Acoustics is a branch of sound of this century and has an 
important curse of studies of Architectural Engineering. Before 1900 A.D. there was no basis 
of the design of rooms and halls for huge gathering. In ancient and medieval periods, the 
designs of buildings like Bhubneshwar temple, Taj Mahal and St. Paul’s Cathedral in 
London etc. in which sound production kept on reverberating for a pretty long period were 
looked upon with an eye of awe, reverence and place of admiration and appreciation.  
As we know that generation, reception and propagation of sound play vital role in acoustics. 
Basically acoustics is the modified form of sound. First of all Sabine explained acoustics. 
Really W.C. Sabine was the man who improved the conditions of hearing of Fogg art 
museum and Harvard university sometimes in 1885.He gave the mathematical formula for 
the reverberation period known as Sabine’s formula. With the help of this formula and 
Knowledge of the optimum reverberation time, it is now possible to design big halls which 
may be acoustically perfect. The subject has developed to such an extent that it is classified 
as a full fledged branch of acoustical Engineering. Some of the important contributors of this 
branch are W.A. Watson, V.O. Khudsen, H. Fletcher, Steinberg and Richardson. Acoustics 
splits in many ways, especially it is divided in threeparts: 
 
(A)Physical Acoustics  
� Aero acoustics 
� General linear acoustics  
� Non- linear acoustics  
� Structural acoustics and vibration  
� Under water sound  
 
(B) Biological Acoustics  
• Bioacoustics  
• Musical acoustics  
• Physiological acoustics  
• Psychoacoustics  
• Speech communication (Production: Perception, processing and communication 

systems). 
 
(C)Acoustical Engineering  
• Acoustic measurement and Instrumentation  
• Acoustic signal processing  
• Architectural acoustics  
• Environmental acoustics, Transduction, Ultrasonics 
• Room Acoustics  
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Now a days in modern India acoustical study has come into existence very quickly. 
The figure below is an attempt to illustrate the area from the core fundamental physical 
acoustics to its applications and relations to a range of discipline 

In research work, Acoustical analysisis explained analytically. Architectural 
acoustics refers to the control of sound and vibrations within buildings. Although 
architectural acoustics was first applied to Opera houses and concert houses, this branch of 
acoustical engineering applies to any enclosed area, whether concert house, office spaces, 
ventilation ducts.  
 The acoustics of rooms are often considered to ensure speech intelligibility and 
privacy. One thing that can affect speech intelligibility is standing waves. A standing wave 
results from a sound wave reflected 180 degrees out of phase with its incident wave which 
often occurs for at least one specific frequency when two waves are placed parallel  to each 
other. To avoid this many rooms are designed with angled walls. A second potential cause of 
poor speech intelligibility is reverberation. 
        This effect can be reduced through porous absorbing materials. Examples of these 
include glass or mineral fibers, textiles and polyurethane cell foams. Since the absorption of 
each material is different for different frequencies of sound, the materials used often very 
based on the intended purpose of the room, though compound partitions or layered 
combinations of different materials make more effective absorbers. A third common 
technique for room acoustics is the use of masking. Masking is the cancelling or drowning 
out of other sounds. Although this raises the overall sound pressure, masking can make 
irritating noises less distracting and add speech privacy. As these examples highlight, room 
acoustics are a regular part of architectural design. 

Reducing ventilation noise serves as another example of applied architectural 
acoustics. Many heating, ventilation and air-conditioning systems have silencers. Silencers 
can actively cancel noise by electronic feed forward and feedback techniques or muffle the 
sound by either having sudden changes in cross-section or walls with absorbent linings. 
Architectural acoustics involves the control of sound for ventilation, rooms and anything else 
indoors.  

 
ACOUSTICAL ANALYSIS 
         

The earliest records of the study of the fundamental and the first 6 overtones of a 
vibrating string are attributed to the philosopher Pythagoras in the 6th century BC. Pythagoras 
wanted to know why some musical intervals seemed more beautiful than others, and he 
found answers in terms of numerical ratios representing the harmonic overtone series on a 
string. He is reputed to have observed that when the lengths of vibrating strings are 
expressible as ratios of integers(e.g. 2 to 3,3 to 4),,the tones produced will be harmonious. If, 
for example, a string sounds the note C when plucked, a string twice as long will sound the 
same note an octave lower. The tones in between are then given by 16:9 for D,8:5 for E,3:2 
for F,4:3 for G,6:5 for A, and 16:15 for B, in ascending order. Aristotle(384-322 BC) 
understood that sound consisted of contractions and expansions of the air “falling upon and 
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striking the air which is next to it……”,a very good expression of the nature of wave motion. 
In about 20 BC, the Roman architect and engineer Vitruvius wrote a treatise on the acoustic 
properties of theaters including discussion of interference, echoes and reverberation-the 
beginning of architectural acoustics. 
         The physical understanding of acoustical processes advanced rapidly during and after 
the Scientific Revolution. Mainly Galileo Galilei(1564-1642) but also Marin Mersenne 
(1588-1648),independently, discovered the complete laws of vibrating strings(completing 
what Pythagoras and Pythagoreans had started 2000  years earlier).Galileo wrote “Waves are 
produced by the vibrations of a sonorous body, which spread through the air, bringing to the 
tympanum of the ear a stimulus which the mind interprets as sound”, a remarkable statement 
that points to the beginnings of physiological and psychological acoustics. Experimental 
measurements of the speed of sound in air were carried successfully between 1630 and 1680 
by a number of investigators, prominently Mersenne. Meanwhile Newton(1642-1727) 
derived the relationship for wave velocity in solids, a cornerstone of physical acoustics. 
         The eighteenth century saw major advances in acoustics as mathematicians applied 
the new techniques of calculus to elaborate theories of sound wave propagation. In the 
nineteenth century the major figures of mathematical acoustics were Helmholtz in Germany, 
who consolidated the field of acoustics, and Lord Rayleigh in England, who combined the 
previous knowledge with his own copious contributions to the field in his monumental work 
“The Theory of Sound”. Also in the 19th century, Wheatstone. Ohm, and Henry developed 
the analogy between electricity and acoustics. 
           The twentieth century saw a burgeoning of technological applications of the large 
body of scientific knowledge that was by then in place. The first such application was 
Sabine’s groundbreaking work in architectural acoustics, and many others followed. 
Underwater acoustics was used for detecting submarines in the first world war. Sound 
recording and the telephone played important roles in a global transformation of society. 
Sound measurement and analysis reached new levels of accuracy and sophistication through 
the use of electronics and computing. The ultrasonic frequency range enabled wholly new 
kinds of application in medicine and industry. New kinds of transducers(generators and 
receivers of acoustic energy) were invented and put to use. 
 

 Yakubu, G S et al. (1990).Investigated quality in the production of buildings 
typology and urban design. Further it has been discussed the theory behind and development 
of an architectural sketch modeling system. Behloul. M. et al.,1991.Performed the interaction 
of view, window design and shading devices. Pereira, A.T. et al.1992 suggested about 
Luminous and thermal performance of window shading and sunlighting reflecting devices. 
Ahmad, A.G.B. et al. 1993estimated a study of significant historic building in Lahore 
leading towards the formulation of a national conservation policy for Pakistan. In the year 
1994 Thomas. J. et al. reviewed theory, meaning and experience in church architecture.  He 
also presented the prediction of noise from industrial buildings. 
 Ren, W.Q et al.1995 carried out Chinese architecture and the Chinese concept of 
space.  JUNG, I.Y. 1996surveyed thermal comfort and energy studies in multi-storey of his 
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buildings in Jakarta, Indonesia. DL, H. et al.1997 explained the incorporation of features of 
traditional Chinese architecture in modern buildings in the people’s republic of China. 
Pendery, D. J. et al.1998  evaluated the architectural works of Ernest Gimson, 1864-1919. 
Hwangbo, B. et al. 1999 explained a search of alternative traditions in architecture: a cross-
cultural interdisciplinary study.  Yunus, R.H.M. et al. 2000  developed teaching and learning 
in architectural construction. Further he suggested optimal and systematic approach to 
procurement and installation of building integrated photovoltaics–an agenda for the 21st 
century. 

Jokonya, Tafirenyika Joseph et al. 2001 discussed about responsive architectural 
design.  Further he added life time of buildings, their elements and materials, to be increased 
and so reduce their life time environmental impacts. Bakarman, Ahmed 2002 explained 
architectural learning tool climatic effect on school buildings.  Again he suggested an 
improved design methodology for sustainable building design. Sara, Rachel et al. 2002 
concluded the role of the live project in architectural education.  Again he discussed 
ADMIRE (An Architectural Design Multimedia Interaction Resource for Education). 
Mehdizadeh-Saradj. Fatemeh et al. 2004 discussed about protection of historical buildings 
against earthquakes.  Further he suggested a presentation to support architectural design. 
Amrane, Salima et al. 2005, found out the effect of solar reflection due to adjacent tall 
buildings with reflective glazing. 

 

 Griffin, Alexander et al. 2006, explained architectural teaching: methods and 
influences. In the same year Jens Jorgen Dammerud presented more about stage acoustics 
and he explained following points comprehensively i.e. Thearchestra and choir on stage, 
Floor resonance and close walls.   The sound field on stage, The validity of the support 
parameters to evaluate stage acoustics. Dinur, Batel et al. 2007explained rational 
architecture: how can ecological – relational principles inform architecture. Yu, Chia-Jen     
et al. 2008 explained the change acoustic noise in urban area – a study on residential district.  
Again he concluded about architectural studies in higher education,  enhancing sustainability 
and longevity of a city identify through a balance curriculum structure of contemporary and 
vernacular architectural studies. Wang. Li Nan et al.2009 discussed a computational 
framework for information modeling in the early stages of architectural design. Again he 
suggested children’s and teachers’ voices: a frame work for school design. Huang, Hsin-Yin 
et al. 2010analytically performed the historical study of British architecture and building 
technologies in pre modern China. Further he discussed about restoration of architectural 
design of Morelia,  Mexico  The Architecture of home : An investigation of the practice of 
home in the hawari of old cairo 1800-2009. Selim, Gehan Mohamed El-Sayed et al.2011 
explained Remaking Urban spaces in Egypt: A study of Bulaq Abul Ela planning schemes 
1960-2005.  Further he added the sound environment in critical care and analyzing and 
predicting day light levels for vertical surfaces and adjoining spaces in atrium buildings. 

From the brief review it may be observed that all attempts through theoretical 
investigations, at the same time experimental observations have been made to explain the 
acoustical analysis of different architectural buildings. However it will be observed that there 
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is still lack of consistent and quantitative analysis on the various phenomenon occurring 
during the course of acoustical analysis of buildings. Further it may essentially be needed for 
the continued improvement in, and reliable study of acoustical analysis of different 
architectural buildings. The paper has made an attempt to study specially theoretically, the 
study of acoustics at different parameters. 
 
THEORY 
 

The determination of absorption coefficient of materials if the reverberation time T1 

in a particular hall is first determined, taking a source of sound of particular frequency say 
512 c.p.s. by an audio frequency oscillator, then the material whose absorption coefficient  is 
to be determined is taken within the hall. Let the area is S and  absorption coefficient is α
and T2 is the reverberation time of the hall with the material inside, then 

 

∑
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S is the area of walls , a is the absorption  coefficient of the walls 
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From eqs (1) and (2) 
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RESULT AND DISCUSSION 
 
 In research, primary source as well as secondary source has been utilized. Besides 
some required instruments such as Noise Meter, Reverberation time meter-with BZ 7227 
software, RT 60 etc. has been utilized for measurement of concerned parameters the brief 
account of entire investigation is concluded as: 
 
1. Some parameters such as absorption co-efficient have been explained.  
2. A suitable mathematical equation can be developed to find out absorption co-efficient for 

different types of material. 
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It may therefore be concluded that all results as well as findings strengthens in the 
larger interest of society as well as nation. 
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