      Requirements for Single Wall Sound-Isolating Enclosures:  Type 56-70

1.        Scope

           This document describes requirements for the manufacture and 

installation of single wall sound-isolating enclosures used as narration 

environments in network libraries.

2.        Reference Documents

           ANSI S1.4

           Specifications for Sound Level Meters

           ANSI S1.11

           Specifications of Octave, Half Octave, and Third Octave Band Filter

           Sets

           The documents cited above are available from:

           American National Standards Institute, Inc.

           11 West 42nd Street

           New York, New York

           10036

3.        Requirements

3.1       Physical

3.1.1     Interior Dimensions

           The enclosure shall have free and clear interior dimensions of:

           floor to ceiling height -- 78.0 inches

           length -- 70.0 inches

           width -- 56.0 inches

3.1.2     Floor Isolation

           The floor of the enclosure shall rest on vibration isolators and 

the enclosure shall rest on that floor.  The isolators shall be appropriate 

to the weight of the enclosure, plus the weight of the narration staff and 

equipment necessary to the task of narration.

3.1.3     Door

           a.   The door shall have a clear space opening of 73.5 inches 

high and 36.0 inches wide.  It shall swing out and the hinges shall be on 

the left side or right side of the door as required by the customer.  The 

door hinges shall be of a design and manufacture that assists in achieving 

and maintaining positive door closure.  The door leaf and panel frame shall 

be flush along the entire perimeter of the door line.  The door shall have 

no window.

           b.   A set of self-aligning magnetic compression seals shall be 

located on the door frame and a second set shall be located on the door 

leaf.  The 2 sets shall seal against each other and create an acoustical 

labyrinth when the door is closed.  Positive door closure shall be achieved 

and maintained by action of the magnetic seals.  No latching mechanism of 

any kind is permitted.  Pulling the exterior or interior door handle shall 

be the only action necessary to open or close the door.

           c.   A compression seal shall be located on the bottom of the 

door leaf, and shall achieve a uniform acoustical seal along the entire 

bottom of the door leaf when the door is closed.  This compression seal 

shall be a passive seal with no moving parts.

3.1.4     Window

           The window shall be a double pane window with free and clear 

dimensions of 30.0 inches wide by 24.0 inches high.  Each pane shall be of 

safety glass and the thickness of each pane shall be not less than 0.25 

inch.  The entire window shall be acoustically sealed.

3.1.5     Panels and Panel Joiners

           a.   The entire surface area of all walls and the ceiling in the 

enclosure shall be an absorbing surface.  This requirement may be achieved 

by integrating the absorbing surface into the construction of the wall and 

ceiling panels or by covering the walls and ceiling with absorber 

panels.  The exceptions to this requirement are the surface areas of the 

window, light fixtures, light diffusers, duplex outlets and trim work.  The 

outer surface of all absorbing sections or absorber panels shall be 22 

gauge perforated steel.  The holes shall have a diameter of 3/32 inch and 

staggered 3/16 inch on centers.  Total open area of the perforation shall 

be not less than 22 percent of the panel face.

           b.   All joiners shall provide an acoustical seal along the 

entire panel/joiner perimeter.

3.1.6     Noise Reduction Coefficient (NRC)

           The interior NRC of the enclosure shall average not less than 

0.60, but not greater than 0.70.  This average shall include the NRC of all 

absorbing surfaces and all reflecting surfaces.

3.1.7     Ventilation System

3.1.7.1   Air Supply Silencer

           Air shall be supplied through a passive silencer and enter the 

enclosure at the top of the wall on which the silencer is located.  The 

path of air flow through the interior of the silencer shall have a free and 

clear cross section area of not less than 65 square inches, but not more 

than 80 square inches.  The cross section area of the opening through which 

air enters the silencer from the host environment shall be not less than 

the cross section area for the path of air flow through the interior of the 

silencer.  The opening through which air exits from the silencer into the 

enclosure shall be free and clear of any obstruction in the path of air 

flow, except for the air diffuser.

3.1.7.2   Fans and Fan Silencers

           a.   The enclosure shall have three identical axial fans and 

each fan shall be housed in its own fan silencer.  Each fan shall be 

vibration isolated by housing it in vibration damping foam.  All fans shall 

have a quick connect/disconnect type of electrical connector for future 

ease of fan replacement.

           b.   Each fan shall be oriented in the silencer to pull air 

through the enclosure and exhaust it back into the host environment.  Air 

shall be pulled into the fan silencers from the enclosure at the bottom of 

the wall on which the fan silencers are located.

3.1.7.3   Air Supply Diffuser

           The air supply diffuser shall be a single diffuser with fixed 

vanes that deflect air up toward the ceiling.  The percent of open space in 

the diffuser shall be not less than 90 percent of the open area of the air 

passage through which air enters the enclosure from the passive 

silencer.  The diffuser shall be fastened to the wall with screws so that 

it can be removed to conduct air flow measurements.

3.1.7.4   Air Exit Grills

           The percent of open space in the air exit grills shall be not 

less than 90 percent of the open area of the air passage through which air 

is pulled into the fan silencers from the enclosure.

3.1.8     Jack Panel Boxes

3.1.8.1   Configuration and Types of Jacks

           Two jack panel boxes shall be mounted with a back-to-back 

configuration on the exterior and interior surface of the window 

panel.  Each box shall have a vertical row of four telephone jacks and a 

vertical row of two XLR connectors.  The exterior and interior boxes shall 

be installed so that the vertical row of telephone jacks shall always be 

adjacent to the window, and the vertical row of XLR connectors shall always 

be away from the window.

           a.   The telephone jacks shall be standard monaural, 

quarter-inch jacks.  Stereo jacks wired monaurally are not acceptable.

           b.   The exterior box shall have male XLR connectors and the 

interior box shall have female XLR connectors.

           c.   All jacks shall be of commercial broadcast quality and all 

wiring between jacks shall be shielded.

3.1.8.2   Layout

           a.   The telephone jacks on the exterior box are referenced as 

1, 2, 3 and 4, reading from top to bottom.  The telephone jacks on the 

interior box are referenced as 1, 2, 3 and 4, reading from top to 

bottom.  Connection from the exterior to the interior shall be matched, 

i.e., 1 to 1, 2 to 2, 3 to 3 and 4 to 4.

           b.   The XLR jacks on the exterior box are referenced as 1 and 

2, reading from top to bottom.  The XLR jacks on the interior box are 

referenced as 1 and 2, reading from top to bottom.  Connection from the 

exterior to the interior shall be matched, i.e., 1 to 1 and 2 to 2.

3.1.8.3   Signal Connection between Boxes

           Signal connection between the two jack panel boxes shall be 

achieved via a one-inch diameter pipe.  The pipe shall be acoustically 

sealed when connections have been completed by packing the pipe with a high 

density, inert putty.  No other penetration of the acoustical panel is 

permitted for the purpose of signal connection.

3.1.9     Carpet

           The enclosure floor shall be fully covered with carpet that is 

fire retardant and static free, or treated with an antistatic treatment.

3.1.10    Materials Used in the Interior of the Enclosure

           All materials used in the interior of the enclosure shall be 

odorless and nontoxic, shall cause no irritation to the eyes, skin, or 

respiratory tract, and shall be fire retardant or nonflammable.

3.2       Electrical

3.2.1     Electrical Power Connections

           a.   Electrical power is supplied to the enclosure via a 

polarized male electrical connector mounted on the exterior surface of the 

window panel.  Electrical power is supplied to the male connector from the 

host environment power outlet via a power cord.  The cord shall be not less 

than twenty feet in length, meet local jurisdiction electrical code 

requirements and be power rated for not less than fifteen amps at 110/120 

volts AC.

           b.   All electrical wiring connecting the power receptacle to 

the duplex outlets, control switches and lights shall be surface mounted 

and inside wire mold.  All components shall meet local jurisdiction 

electrical code requirements.

3.2.2     Duplex Outlets

3.2.2.1   General Purpose Duplex Outlets

           Two strips of duplex outlets shall be surface mounted on the 

window panel.  One shall be on the exterior surface and the second on the 

interior surface.  Each strip shall contain not less than three duplex 

outlets.

3.2.2.2   Duplex Outlets for Fans

           The fans shall receive power from dedicated duplex outlets that 

are surface mounted on the exterior of the window panel and separate from 

the general purpose duplex outlets.

3.2.2.3   Electrical Connection to Interior Duplex Outlets

           Penetration of the acoustical panel to provide power connection 

to the interior duplex outlets shall be made via a 1-inch diameter 

pipe.  This pipe shall be acoustically sealed when the electrical 

connection has been completed by packing the pipe with high density, inert 

putty.  No other penetration of the acoustical panel is permitted for the 

purpose of providing power connection to the interior duplex outlets.

3.2.3     Lights

           The enclosure shall have two ceiling mounted light fixtures and 

each fixture shall be independently switched.  Each fixture shall have two 

full spectrum fluorescent lamps that have a color rendering index of not 

less than 90, and a color temperature of not less than 5,000 degrees Kelvin.

3.2.4     Ballasts

           Each light fixture shall have a solid state ballast that is 

correct for powering 2 fluorescent lamps.  One ballast shall not be used to 

power more than one fixture.

3.2.5     Control Switches

           Four switches shall be mounted on the exterior surface of the 

window panel in two horizontal rows.  The rows are row A and B, referenced 

from top to bottom.  Reading left to right, row A shall have switches 1 and 

2 and row B shall have switches 3 and 4.  Switch 1 shall control light 

fixture 1; switch 2 shall control light fixture 2; switch 3 shall control 

the fans; and switch 4 shall control the general purpose duplex outlets.

3.3       Performance

3.3.1     Outside to Inside Sound Level Reduction

           When the enclosure is installed in the host environment, the 

outside to inside sound level reduction shall be not less than the following:

           125 Hertz ---- 22 dB

           250 Hertz ---- 30 dB

           500 Hertz ---- 38 dB

           1,000 Hertz -- 46 dB

           2,000 Hertz -- 54 dB

           4,000 Hertz -- 54 dB

3.3.2     Ambient Noise Level in the Enclosure

           a.   If the ambient noise level in the host environment does not 

exceed 45 dBA, the ambient noise level in the enclosure shall not exceed 25 

dBA with all lights and all fans operating.

           b.   If the ambient noise level in the host environment exceeds 

45 dBA, but the ambient noise level in the enclosure does not exceed 25 dBA 

with all lights and all fans OFF, the noise level in the enclosure shall 

not exceed 25 dBA with all lights and all fans operating.

           c.   If the ambient noise level in the host environment exceeds 

45 dBA and the ambient noise level in the enclosure exceeds 25 dBA with all 

lights and all fans OFF, there shall be zero dBA difference in the 

enclosure between the noise level with all lights and fans OFF and the 

noise level with all lights and fans operating.

3.3.3     Air Flow through the Enclosure

           The rate of air flow through the enclosure with all fans 

operating shall be not less than 135 cfm, but not greater than 156 cfm.

4.        Quality Assurance

4.1       Factory

4.1.1     Drawings

           Detailed drawings shall be submitted to the customer for 

approval before fabrication is initiated, and revised as necessary until 

drawings are approved.

4.1.1.1   NOTES Section

           Information for all items listed below is specifically required 

to be clearly stated in the NOTES section of the drawings, in addition to 

the information supplied as matter of convention.

           a.   Make and model of full spectrum fluorescent lamps.

           b.   Make and model of ballasts.

           c.   Make and model of fans.

           d.   Carpet and carpet manufacturer.

4.1.1.2   Supporting Technical Data

           The following documents shall be provided with the first set of 

drawings submitted for approval.

           a.   A copy of the technical data sheet for the full spectrum 

fluorescent lamps.

           b.   A copy of the technical data sheet for the solid state 

ballasts which documents that the ballasts meet FCC requirements for EMI 

and RFI and are correct for powering two fluorescent lamps.

           c.   A copy of the NRC calculations cited in section 4.1.4.

4.1.1.3   Final Approval

           Drawings shall not receive final approval until all documents 

cited above have been provided.  When the drawings are approved, four clean 

sets of approved drawings shall be provided to the customer.

4.1.2     Fans

           a.   Each fan shall be tested for noise and air movement before 

it is installed in a silencer used on the enclosure.

           b.   Each fan shall be installed in its silencer according to 

requirements cited in section 3.1.7.2 of this specification.

4.1.3     Jack Panel Boxes

           The jack panel boxes shall be fabricated and installed on the 

window panel at the factory, and a staff member shall authenticate the 

following:

           a.   The jack panel boxes have been fabricated according to 

requirements cited in section 3.1.8.1.

           b.   Signal continuity has been tested in the connections 

between jacks in the jack panel boxes and the sequence of all connections 

between jacks conform to requirements cited in section 3.1.8.2.

           c.   The pipe used to achieve signal connection between the 

exterior and interior jack panel boxes has been acoustically sealed 

according to requirements cited in section 3.1.8.3.

4.1.4     NRC Calculations

           The interior NRC shall be calculated for the enclosure and a 

copy provided to the customer.  The calculations shall account for the NRC 

of all absorbing and reflecting surfaces, which includes the carpet, window 

and light diffusers.  The document shall carry the signature and typed name 

of the staff person who did the calculations.

4.1.5     Color of Paint

           Samples of paint colors shall be provided to the customer and 

enclosure surfaces shall be painted the color chosen by the customer.

4.1.6     Certification of Quality Assurance Procedures in the Factory

           A written document shall be prepared which certifies that the 

quality assurance procedures cited in sections 4.1.2 and 4.1.3 of this 

specification have been accomplished.  The document shall carry the 

signature and typed name of the staff member who certifies the procedures, 

and a copy of the signed document shall be sent to the customer by fax or 

overnight delivery service before the enclosure is shipped from the factory.

4.2       Field

4.2.1     Installation

           a.   The enclosure shall be installed at the site designated by 

the customer.  The installation site and assembly area shall be left clean 

and clear, and all trash related to the enclosure and its assembly shall be 

removed from the building premises.

           b.   A copy of all written records from the field tests shall be 

provided to the customer when installation is completed.

4.2.2     Clear Space Around the Enclosure

           Clear space around the enclosure shall meet the following 

requirements when installation is completed:

           a.   Enough free and clear floor space to permit a full arc of 

door opening and closing.

           b.   Enough free and clear floor space outside the window for a 

monitor work area that has easy entry and exit.

           c.   A minimum horizontal clear space of not less than 24 inches 

between any side of the enclosure and any other vertical surface in the 

host environment.  Horizontal clear space is measured from the exterior 

surface of the greatest protrusion on the side of an enclosure.  An example 

of a side protrusion is a side mounted silencer.  Examples of vertical 

surfaces in the host environment are walls, support pillars or another 

enclosure.

4.2.3     Acoustical Seal of Pipes Used for Electrical Connection

           The installation supervisor shall ensure that the pipe used to 

achieve electrical connection between the exterior and interior duplex 

outlets has been acoustically sealed according to requirements cited in 

section 3.2.2.3, after electrical connection between the exterior and 

interior duplex outlets was accomplished.

4.2.4     Field Tests

4.2.4.1   Rapid Air Compression/Escape (RACE) Test

           This procedure is to detect paths through which outside noise 

might enter the enclosure.  The procedure requires achieving a rapid 

compression of air inside the enclosure.  The rapid compression is achieved 

by a quick, firm closure of the door from an open position.  Compression is 

relieved as air escapes through the ventilation system and any other path 

that is not sealed.  Puffs of air can be detected by placing the hands 

where the air escapes if the enclosure is not adequately sealed.  These 

escape paths are the top and bottom corners of the enclosure, along the 

panel/joiner seams and where the panels were penetrated to accomplish 

electrical and signal connections.

           Two persons are required to conduct a RACE test.  One person 

performs door closure while the other checks for air leaks.  If the 

enclosure was properly sealed during installation, the RACE test will 

produce no detectable puffs of air at any location cited above.  Not less 

than 2 repetitions of compression are performed for each location checked.

4.2.4.2   Measurement of Air Flow through the Enclosure

           a.   Air velocity measurements shall be made in the shaft of the 

air supply silencer.  The measurement shall be made with a digital 

anemometer that has an accuracy of three percent, or better.  The 

measurements shall be made 1 inch below the passage through which air flows 

from the silencer into the enclosure, and made with all fans operating, the 

door closed and the air diffuser removed.  A measurement shall be taken at 

the left side, center and right side of the air shaft.  The air velocity is 

the average of those 3 measurements.

           b.   The formula for calculating the rate of air flow is cfm 

equals V times A.  V is the velocity of air in the air shaft measured in 

feet per minute, and A is the cross section area of the air shaft measured 

in square feet.  A written record shall be made of all measurements and 

calculations.

4.2.4.3   Measurement of Noise Level in the Enclosure

           After all other quality assurance procedures are completed, the 

following noise level measurements shall be made.  All readings shall be 

dBA readings with the sound level meter set for a SLOW reading.  The meter 

used for this purpose shall meet all requirements for an ANSI type 1 sound 

level meter.  The meter shall be calibrated with a sound level calibrator 

before readings are taken.

           a.   The ambient noise level in the host environment shall be 

measured by taking a meter reading outside the enclosure at a distance of 

20 inches from the exterior surface of the enclosure window.  All lights 

and all fans for the enclosure shall be OFF when this reading is 

taken.  All other readings shall be taken inside the enclosure.

           b.   All inside readings shall be taken in the center of the 

enclosure.  The first reading in the enclosure shall be made with all 

lights and all fans OFF.  This reading measures the ambient noise level in 

the enclosure and the extent to which it is affected by host environment 

noise level.

           c.   A reading shall be made with all lights ON and all fans OFF.

           d.   A reading shall be made with all lights OFF and all fans ON.

           e.   A reading shall be made with all lights and all fans ON.

           f.   A written record shall be made of all readings.

4.3       Warranty

           The vendor shall provide full warranty of parts and labor 

against defects in materials and workmanship, including installation, for a 

period not less than one calendar year.  The warranty shall become 

effective on the date of enclosure acceptance by the customer.
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