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ARCHITECTURAL APPROACH TO NOISE CONTROL IN BROADCASTING STUDIOS
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ABSTRACT : :

ology in the past few years has modified the design
Studio design. Consequently, this has led to greater
an acoustically ideal studio, sound stage, control

' ‘ on of sound that interferes with or detracts from the
desrrecli production output within the broadeasting studio has become a major concern [0
those in the br_oadcasting industry as well as a necessity for control by those in building
iﬂdﬂf"ﬁ)’ especially architects. This paper focuses on the various sources of noise that are
detrtm'entai to smooth studio production. It highlights both internal and external sources
of noise, common mistakes in design and construction of broadcasting studio. with
princzp{e qnd the effect of airborne sound insulation and control of structure borne sound
transmission in broadcasting studios. It proffered architectural application for solution
to noise problems. Recommendations were éiven with conclusion that the best {and often
the only) place 1o effectively control noise is ar its source and that once noise has
radiated throughout a building, its control will require large amount of design ingenuity,
rechnology, and maney.

Keywords: Architectural approach, noise, control, broadcasting studios, acoustics.

The evolution of broadca_g,,-,,g techn
criteria for the current broadcasting
aeoustical challenges in designing
room or listening room. The intrusi

INTRODUCTION = ‘

The task of architecturally achieving acoustical privacy is becoming more and more important. One of the
major problems facing architects in the field of acoustics according to Snyder and Catanese (1979) is the
difficulty of understanding the behaviour and the control of unwanted sound. Architects must therefore
understand behaviour of sound if they are to successfully control and manipulate it. This is a primary
concern, for the great majority of acoustical problems are the results of unwanted, uncontrolled sound.
Noise is one of the most difficult terms to define. It could be argued that the easiest way to classify noise
and all sounds would be in terms of their structure and order. The factors influencing this classification
would primarily be intensity, frequency, and generation (continuous versus random) patterns. In this case
the most structured sounds would be music, and the list structured sounds would be noise. Speech patterns
would rest somewhere between the two extremes. The simplest way therefore to define noise is any
intrusive sound that interferes with or detracts from the desire auditory task (Snyder and Catanese, 1979).
Noise control therefore involves keeping out unwanted sounds that might interfere with the auditory tasks
to be performed. In broadcasting studios, the basic requirements are perfect sound proofing and variable
reverberation time, due to variable pitch and frequency of sound to be produced there Punmia (1987).
Broadcasting studios need to be constantly maintain as artificial spaces should stay clear of any external
sound, All c?onsiderations for studio design and construction should therefore be geared towards this goal
and have to be duly respected for its efficient and ef'fef:tivc functioning. lt_ is thus necessary to examine the
undesirable source of background noise radiating into the broadcasting studio with the purpose of

proffering architectural solution to controlling it.

IDENTIFICATION OF NOISE SOURCES INTO BROADCASTING STUDIO .
he background noise in a broadcasting studio is made up of energy generated outside the studio and also
Partly of energy generated internally. They are identified as

External Noj
oise Sources g : : . ;
© common background noise originated from outside are those form traffic, railways, aircraft, industries,

" People and animals, The sound level of the total traffic flow could affect the studio as well as the

Sociological, physiological and economic sense of the workers.

}::emal Noise Sources )
¢mal noise is produced by a wid

er variety of services and their control is often left to the designers of
these Services. Practical experience

has shown that the cost of amendment in a faulty service installation

37

Scanned with CamScanner



L ise Control in Broadcasting' Studio
‘ A roach to Nois€ o ,_
¥ Archltec_t‘lll‘?l A_pp o, it :
o on at the initial stage (Oladimefi, 100,
Lo 5 :ding a correct design 2 ; imeji, 199
could be twice more expensive than pro:;ingg om three different sources namely: mechanica] SeWic‘.g.
possibility of ema? ithin the station. :

_ Internal noise has the I le W
electrical services and the activities of the peop

Noise from Mechanical Services constitute the potential sources of noise from.ﬁhg mechanical serviges,
Ventilation and plumbing SYStemurce of noise in any \(entﬂatnon system aqd will determine tt.xc eventua|
- Fans are m_vanably t}3e major SO oy . enuation is required to meet specific criteria. Plurpbmg work i
noise Jevel in the studio and how o services. Other exa{np]es. of mechanical equipment whic},
another sourcch of nm:ﬁ fg}‘; g;oblem are lifts machines, refrigeration p;ant, cor.npr?ssors’.ai_f-moled
zggg;:;;:s te?tcf :Jlo:l:se equipments may give rise 10 structure-borne or air borne NoIse Into building even
if it is mounted externally.

¢ detrimental to broadcasting production, great
otential sources of noise include fluorescent

Noise from Electrical Services ) b
It is obvious that in order to eliminate the noise that may

care must be taken. Some electrical equipment that are p
lighting, general fittings, studio clocks, and standby diesel generators.

Noise from People L
Corridor floors, which are often hard, will transmit impac
they talk which could affect studios when located near offices and other pu

t noise from shoes. People also generate noise as
blic functions.

ACCEPTABLE NOISE LEVELS IN BROADCASTING STUDIOS /
In every building, there is an acceptable noise Jevel that can be tolerated by the users. Knudsen and Harris

(1950) referred to the acceptable noise level in a building as the highest level of noise within a building

that neither disturbs its occupants nor impairs its acoustics. It is therefore useful for architects to be

acquainted with the range of average noise levels that are acceptable in broadcasting studios before

embarking on its design. The acceptable noise levels is specified in terms of Noise Criterion (NC) level
and are useful in calculating the sound-insulation requirements of walls, partitions, and ventilation ducts

under typical noise conditions. Broadcasting studios have low noise levels and a room acoustic that is
pleasant to work in without adding undue coloration to the sound that reaches microphones. Traditionally,

recording and-broadcast studios were recommended to follow the Noise Criterion (NC) 15-20 curves while

television studios have NC 25 curve. However, recent studies have questioned the appropriateness of these

recommendations considering the recent advance in recording technology (Cohen and Fielder, 1992).

Radio Studios
Radio Studios are among the most critical of all acoustic environments requiring very low noise levels and

a high standard of acoustic isolation. In the past, this was achieved by burying the studios in the centers of
large, purpose-designed buildings. The modern trend now is to bring studios more into the public eye, with
studios visible to the public through large areas of glass. Often these studios are installed in existing
building that will not take the weight of traditional heavy sound-insulating constructions. Achieving the
same acoustic standards in lightweight buildings with large areas of glass is an acoustic challenge that
architects have to meet.

Television Studios

Television Studios are generally much more tolerant of noi . . . .
standards of isola.ﬁon and t.he difficulty tends to be co—ordin:;iS:r; ;.hzzos; :t:j]is lrgeﬂqt:r;h rtel:z;tl‘:/eeg 125;
amounts of technical and lighting equipment involved. The purposes of Television (TV) Studios and s
lopat_:on within bmld@ng have significant effects on acoustical desien. The use of boom microphones
oy by e 3 he stiidios hiave bOth.an NC rating of 25 or lower andbth.e absence of intrusive noise from
buﬂdgng SeTvices and occupant activity. This is particularly an acute issue i Iti-t t ommercial
building and in fact, presents the greatest acoustical challenges (Lindsey 2004)m e ot
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News Studiqs
In contrast, a news./ SPOTl_S/ weather studios featurin
jess sensitive to intrusive noise. Sound separ
Construction. NC 30-35 is acceptable in this appli

’ ; . i ch
g anchors and reporters using lapel microphones is MU

ation can be adequately addressed using conventional
cation, ‘

COMI:.S? ?,i‘nf{f;?'(ff fmm DESIGN AND CONSTRUCTION OF BROADCASTING STUDIO

E‘e‘:{iica] and Plumbing (T\;\gi\)c;n o takes in designing and constructing broadcast facilities. Mechanical,
uipm > . . . t to

noise control. MEP services arccg"eq[zjct::‘l;arc often located adjacent to studios without careful though

) by o 5 allocated i i i rominent and
Jeading to noisier conditions in directly ed inadequate space, making noise more p

i adjacent s . ini i r the studio, but
without _PTOPCF])’ treating it for acoustical cJontrol o??zf;ac?;c?isim?hi Lﬁ?}’ligrﬁr{)ﬁdﬁt‘;ﬁ: c:f computers in
TV equipment rooms creates an additional source of noise from the large volume of Heating Ventilation
and ,.xlrcondxtlomng (HVAC) equipment required to cool it, yet for operational reasons these are
sometimes located close to control rooms and studios rather than separated, perhaps, by 2 video control

room. Corridors around the TV studios are used to carry typical traffic around the facility, and storage
rooms are pacs:d nearby, rather than isolating these sources of activity —related intrusive noise. Likewise,
lack of cffective .construction management can defeat an otherwise effective acoustical design. For
example, an Soetmcal contractor may lay cable conduit in a straight line, even though it was designed to be
run _Offset in wall cavity space. Another contractor may knock a hole in the wall rather than cutting it
leaving debris in the wall cavity that bridges the sound isolation. Another contractor may adjust the layout
of MEP equipment to suit “efficient” or fast installation, adding elbows or shortening ducts, or locating it

dangerously close to outlets. The result often is the generation of noise that will be difficult to trace to the
source and attenuate.

CONCEPT OF NOISE CONTROL

The principal objective of noise control is to shield the occupants of a room from noises generated outside
the space. This involves keeping out unwanted sounds that might interfere with the auditory tasks to be
performed. According to Snyder and Catanese (1979), the best (and often the only) place to effectively
control noise is at its source. Wherever and whenever possible, noise should be isolated and control at its
point of origin. Architects must therefore recognize and define potential sources of noise and understand as
well as appreciate the paths that noise may take through a building in order to achieve the goal of effective
noise control. Basically, there are two major sources of noise (and sound in general) into a building. The
first is through the air, and the second is through the structure of a building, '

Airborne Noise Control/Sound Insulation

Glifford (1972) defined airborne sound transmission as the transfer of sound from one point to another, the
sound been generated in the air at the first point and received in the air at the second. Airborne notse will
enter a space through any opening it is afforded, regardless of the size, shape, or location of the opening.
Among the more common openings are HVAC ducts, cracks around doors, windows, or partitions, and
electrical outlets, Consequently, the attainment of any degree of airborne noise control must begin with the
effective blocking of these openings. Architecturally, Oladimeji (1994) sugges?cd that airborne sound can
be first controlled at the planning stage by isolating the area concequ to ac?ueve- natura}l at.tenuation and
the use of building and landscape as barriers. He also suggested practical design au%s which include design
of partitions, roofs, doors and windows. Natural attengatnon of sound can be achieved )\'he.n studios are
located away from noise sources. Obstacles or barriers in form of screens are more effective if placed near
the source or observer, as attenuation is greater if sound rays have to bend through large angles to get to

the observer, in this case, the studios.

Structure ise Control/Insulation Ay ‘ e )
Structure &Omr:es?fnlfj transmission refers to the transmission of sound from a vibrating body in contact

with the structure of the building. This is by far the most difficult to control. This is due in part to-th.c speed
with which sound travels through solids. Impulsive sounds exciting the solid structure of a building are
Propagated with little attenuation, and thus affect quiet arcas far froxTx the source of sound. Once sound has
entered a structure, the only way {0 block it path 18 l}te.rally to break the 'stmcture..ln broadcasting studios
Where a high de ee of sound insulation is required, it is necessary to tafkih precal(;pons to ensure that there
is no signiﬂcan;grsound transmission Vvia the supporting structures of the studios. Therefore, the only
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A_l..cmtect.l.lml App}oach to Noise contrO! i‘.n Brl"‘oadcas.t.ing Studio

! <o here is 10 i he source and prevent its initia] ans
. : _ borne noise here 15 10 isolate t ' : itial ep
?ffecnve way of contrgllmrg(slglé‘g)u;‘ ghlighted the degree of s.uch sound x§qlatnon that can _be attained to by
into the structure. Ret;ngfors <ach a5 the mass of the enclosing walls, f:ellmg and ﬂpor, air tight sealing of
d;p;necriieert!:altlgr):; t?;fedgors windows, cables and air ducts and physical separation from the enclosing

= a C N y

~ structure.

NOISE CONTROL S _
}”1?: ?:Siﬁgiﬁgnﬁ: f(r)fm the external noise sources, ensure that the building designed is not nuisance to

people in buildings and spaces nearby, and to control the amount of noise generated within the building,
Croome (1982) suggested the following principles:

i Locate noisy areas away from critical areas. i licati

ii. Select plant and equipment carefully considering the noise imp ication.

iii. Use building materials and structure suitable for control of penetration. YN
iv.  Use control equipment where necessary only after the above issues have been exhiausted.

The background noise levels appropriate to broadcasting studios and oth(.er.t'echmcal areas are very low .
compared with external noise level due to traffic and other everyday aCt{VltleS and also programmes in
neighbouring studio. Therefore, it cannot be over stressed that the e?<c1u§1011 of external sounds requires
methods and materials completely different from those for damping internally generated sound and
reverberation, and that the two processes are largely independently of each other.

ARCHITECTURAL METHODS AND MATERIALS FOR EXCLUDING NQIS_E
The acoustical requirements of an NC 25 live-audience studio in a multi-tenant bu.lldmg generally are best
~ met using room-within-a-room construction. A floating six-inch concrete floor is supPonefi b){ springs
with a two-inch air space between it and the building slab. The springs provide vibration isolation,
preventing transmission of sound from the building slab, while the air space increases air borne sound
fransmission loss. The studio’s walls are built on top of this floating slab and attached to its ceiling, which
is suspended from the building slab above by sound isolation hangers. Specialty doors with acoustical
values similar to the double walls must be installed to accommodate people and sets. These include doors
often up to 10 feet high and eight feet wide, and are very heavy, requiring special goalpost framing made
of structural steels tubes with isolated male/female restraints at the top of the structure. Specialty products
are manufactured for floating floors, acoustic doors, acoustic windows, floating wall restraints and
supports, enabling construction without field-built items. Use of prefabricated materials enables better
quality control and reduces errors while speeding construction. Similarly, drywall construction is
preferable to concrete block construction for ease and cost of construction as well as acoustical control. In
fact, several layers of drywall with air spaces between yields better acoustical control with far less weight
than masonry construction. Often the most sensitive room is the voice-over room, which must be very
quiet (i.e. NC 15-20) and free of intrusive noise. Typically, these are to be designed as floating rooms
measuring six feet by six feet, with all surfaces finished with sound-absorbing material to create a “dead
room” that avoids coloration of voice. For the formal NC 25 studio, the ideal is a box that is free from
contact with the base building except through acoustical elements. The need to run utilities (air supply and
returns, cables etc) into the room compromises this idea requiring additional acoustical controls. This is
particularly true of the air handling systems, which needs large sheet metal ducts for supply and return air.
Meeting the.NC 25 requirement of a‘formal TV studios usually requires an air handling system dedicated
to that srl{d_lo, a separate system dedicated to serve areas such as technical areas, audio and video control
rooms, ednmg, rooms, and master control rooms. And another system is needed to serve the offices. This
oot st wih fftive design 5t th cme oF e e 1 oAy on aperatin, Good oo
contemporary buildings, which utilize variable air voltel S)Stt‘—’m- -av-Crdpsncy Tiokse (e b pro e P
noise is generated byD ;ound radiating from HVAC ek stems and Sma”el: floor fan Py Becau§e
equipment in machine rooms is essential for effectiveeq s e Selectnor-l and- positioning:oF t}.us
i —cpect tol thinain supplydiiots OpHEEES st cnolse control. Carcﬁ.ﬂ orientation of the fan units
s g : L stic conditions. Theoretically, equipment in a machine
room can be posmoned' in any configuration and supply ducts can run in several different ways. In
practice, however, machine rooms and plenum space have shrunk in size as ren

i i : . . l me more
 valuable, placing COnSraInes on. the installation. Still, optimal positioning and t:os?:f;‘t;c}t‘iz:'sezegfrce noise
control can be achieved. Careful orchestration of the mechanjcal Systenf swith the architectural design i

essential to achieving acoustic goals.
40
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CHITECTURAL DESIGN APPLICATION

of noise i : o X i
e IC‘;;;T)O] Many Pml;)ll;;?:dcz}s““g studios is as much a matter of awareness as one of action_(Pa,fkm’ ef
als 127 .e\'pericnce e ledatns‘e because noise is considered only when it occurs, rather than in advance-
Howeves = O Increasing effort in the building industry to anticipate and control noise by

Jesign. Noise in broadcasting studios ca : R of . nitectural
Jesign through the following: n be avoided by making intelligent decisions I AF¢ .

Site Selection
The ‘profblm:; Of;)nc_’lldsff in broadeasting studio is best controlled by the architect through a careful selection
of site for the building he designs. The architects who appreciate the importance of noise control will

advice in the selection of site making use of the available data from noise survey or have surveys made of
the proposed site.

Building Layout

The location of‘ a builfiing on its site requires a careful consideration. To avoid external sources of noise
into broadcasting studio as mentioned earlier, the functions in the broadcasting building facing the streets
shoulfi be demgneq to house those activities that can tolerate the greatest amount of noise. While the
functions that require the quietest conditions such as the studios, control room etc should be reserved for
the quietest environment. Natural attenuation of sound will thus be achieved when this is done.

Landscaping : _

Architects can use dense planting to attenuate noises to levels that will facilitate the provision of adequate
noise insulation for the studios. Landscaping can serve as a surface barrier facing the source of noise by
using proper landscaping elements whose surface is absorptive such as grassy, turf, dense vines, hedges or
irees with dense foliage which can act as sound absorber and reflectors in whose over-all noise reduction
may amount to as much as 8 or 10 db. ' '

Special Construction Technologies - e :
Special construction technologies such as floating floors, floating walls and ceiling can be specified by the
architects and provided in studios or technical areas where the possibility of structure borne noise sources
exists. They can be employed to limit structure — borne vibrations from plant being transmitted. Basically,
there idea is to allow one part of the building to remain stationary and hence quiet whilst other parts move
or vibrate under the influence of structure bome noises. In framed buildings constructed in either concrete

or steel, it is essential to float studios and technical areas resiliently of the building.

Isolation of Circulation Areas in Design ' k. 3 e s
Circulation areas such as staircases and ramps should be designed such that they are not connected in

anyway to a structure enclosing a studio or & technical area un]ess.adequate precautions have been taken to
eliminate any interference caused by structure borne noise or v1bratic_>n. from footsteps or other impact
noise sources. This problem can: be generally overcome by the provision of cavity walls and resilient
materials within the construction or simply by the provision of an absorbent covering e.g. carpet or

underfelt, to be the surface of the staircase or ramp.

Geometrical Shape

The geometrical shape of a room plays a primary role in sound control. The success or otherwise of the

requirement is first centered on the shape because once a mistake is made it is difficult to manipulate. The
behaviour of sound varies in the shape such as ellipse, circle, rectangles, squares, polygon, trapeziums etc.
In conventional design of broadcasting studios, the rectangle has been mostly used. This is owning to easy

construction and interiors manipulation achieve the desired diffusion.

e Sound Insulation of Existing Structures ‘ £
the introduction of a lightweight ceiling suspended below the existing ceiling.
hould be formed either in Camden construction or in pre-plastered channel

fixed to the existing ceiling in any way then resilient hangers

Improvement to th
This generally necessitates
The lightweight structure S )
reinforced wood-wool slabs, and if they are
must be used. 41
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Architectural Approach to Noise Control in Broadeasting Studio

SUMMARY AND CONCLUSION
The goal of a quite, inlrusion_-frcc-bfoa
cooperation between the design/engineer,

deasting studio can be achieved cost-cfTectively only through cloge

acoustical engineers and construction manager at every g

* from the earlier planning phase through the c.:omp‘lction of consl'rfucu‘on..Mol;;’?:(t’c?ot:l::. antot, htrhe best (and
often only) place to effectively control noise is at its source }“" ! .{10‘5‘: ‘SI ﬂ’ oy and mlo et ;Ughout the
building, its control will require large amounts 9( design mgcnuﬂya. Ct;j I (.)' gy . tr;]ey, thUgh. the
technology exists to solve many noise problcm§ in broz:t{castmg su} 1;) cs;ﬁn provi e at the f:osts. can
be met to implement the noise-control solutions. While facoust_lca prod ems can : ren.,cd,@ g
infinitely more effective when good acoustics are properly designed into broadcasting studio project.
RECOMMENDATIONS _
In practical design approach for sound control in a
following steps should be taken:

broadcasting station, it is highly recommended that the

i There should be a noise survey of the proposed site and envifonment by t.he architect and
acoustic engineer in order to determine how much sound insulation must be incorporated in a
building. . ) ; .

il. Potential noise sources should be located and defined specifically in terms of their anticipated

intensities. This should be done at the planning stage so as to avoid the expenses of insulation
from a completed structure.

iii. Acoustical engineers should be proactive members of the design team and shou'ld be utilized
from the planning stages of the project. They should likewise work with the arf:hxtect, designer
and/or mechanical engineer from the earliest stage to present design alternatives that ensure
precise acoustical performance and acute vibration control.

iv. An acoustical consultant should be retained where possible during construction for supervision
of the installation of acoustical plaster, plastic absorbents, or other materials whose
absorptivity is dependent on the manner of application.

\A Holes or any openings through partitions, ceilings, or floors should be caulked or sealed.
Sound leaks of any kind will significantly reduce the effectiveness of the noise isolation
barrier.

vi. Doors and windows in the partitions should exhibits high STC ratings to maintain high
performance.

Vi, Electric outlets thru-the-wall cabinets, etc., should not be placed back-to-back in order to
prevent potential excessive transmission of noise.
viii.  Masonry walls should be plastered or sealed with a hard coating.

ix. Acoustical treatment and absorptive finishes may be used in noisy rooms to reduce the
reverberation and overall noise within these rooms.
= All floating floors, partitions, and ceilings should be constructed with care. Construction errors

such as rigid ties, fastener short-circuiting, improper floor re-enforcing etc., can create a sound
flanking conduit and should be avoided.

Xi. The inspection of the finished building should include tests to determine whether the required
sound insulation, sound absorption, and the other acoustical properties have been satisfactorily
attained.

Xii. Maintenance instructions should be left in writing with the building engineer/manager

indicating how the acoustical materials can be cleaned and which furnishings in the building
must be retained to maintain good acoustics.
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