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SECTION 27 21 00.00 20

I NTERCOVMUNI CATI ON SYSTEM
04/06

NOTE: This guide specification covers the
requirenents for five different types of

i nt ercomruni cati on systens one of which shall be
sel ected for the project.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR).
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NOTE: (For brig facilities, Type 1 shall be
selected for the station to station

i nt ercomruni cati ons and Type 5 shall be selected for
the public address and nmonitoring function for the
project.) The various types are as foll ows:

1. Type 1: Direct connected, keyed system This
type of systemis applicable for relatively snal
systenms (nmaxi mum quantity of renote stations
approxi mately 30) and generally when only a smal
nunber of naster stations (usually 1 or 2) are
required. However, if there is a requirenent for
annunci ation at nore than one |ocation or a

requi renment for nultiple conversation paths the use
of this systemwith nore than 1 or 2 nmaster stations
or with many nore than 30 renpte stations nay be
justified or required.
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2. Type 2: Single conversation path, central
control system This type of systemis applicable
to relatively large systens (nore than approxi mately
30 stations) where only one conversation path is
required and usually only one master station. This
type of systemis applicable to BEGs.

3. Type 3: Miltiple conversation paths, central
control system This type of systemis applicable
to various size systenms where a |arge portion of the
total quantity of stations are nmaster stations. A
limted quantity of conversation paths nay be
specified as required.

4. Type 4: Paging system This type of system
provi des one-way conmunications, using conventiona
public address system conponents. By proper

i nclusion of radio conponents it applies to radio

paging.

5. Type 5: Public address and nonitoring system
(for brigs): This type of system provides two-way
pagi ng and nonitoring conmuni cati ons, using
conventional public address system conponents.
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NOTE: Require shop drawi ngs to suppl ement or
clarify contract drawi ngs. Contract draw ngs should
clearly indicate approximate | ocations of al
stations, conduit, and junction boxes. State
precisely in the project specifications what is to
be shown in detail drawings. |f contract draw ngs
do not show the | ocations of master stations, renote
stations, junction boxes, and other system
conponents, then the nunber and type of stations,
junction boxes, and the distance between t hem shal
be included as a part of the contract specifications.

The gui de specification covers interconmunication
systemand lists desirable features of electronic
systens; however, not all manufacturers produce
products with all the listed features.

Manuf act urers catal ogs shoul d be consulted for the
features required. Were interconmunication systens
are to be used with other communi cati on devi ces,
consi deration nust be given to the el ectronmagnetic
capability of the intercommunication system This

i nt ercommuni cati on system gui de specification does
not include all features and design paraneters which
are avail able. However, specifying equi prent
configuration or design paraneters which are
unnecessarily restrictive to conpetition should be
avoided.
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PART 1 GENERAL

1

1 REFERENCES

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *%%

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

ACQUSTI CAL SOCI ETY OF AMERI CA (ASA)

ASA S3.2 (2009; R 2014) Method for Measuring the
Intelligibility of Speech Over
Conmuni cati on Systenms (ASA 85)

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGQ NEERS ( | EEE)

| EEE C62.41.1 (2002; R 2008) Cuide on the Surges
Envi ronment in Low Voltage (1000 V and
Less) AC Power Circuits

| EEE C62.41.2 (2002) Reconmended Practice on
Characterization of Surges in Low Voltage
(1000 V and Less) AC Power Circuits

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14; TIA 17-15; TIA 17-16; TIA 17-17 )
Nat i onal El ectrical Code

UNDERWRI TERS LABORATORI ES (UL)
UL 50 (2015) UL Standard for Safety Encl osures

for Electrical Equipment,
Non- Envi ronnent al Consi der ati ons
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UL 6 (2007; Reprint Nov 2014) Electrical Rigid
Met al Condui t - St eel

uL 797 (2007; Reprint Mar 2017) UL Standard for
Safety Electrical Metallic Tubing -- Stee

1.2 RELATED REQUI REMENTS

Section 26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS, applies to
this section, with the additions and nodifications specified herein.

1.3 SYSTEM DESCRI PTI ON

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: Del ete paragraph and subparagraph if Type 4
or 5 is specified.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

1.3.1 Per f ormance Requirenment for Type [1] [2] [3] System

Solid state, nodular in design, and shall be of the [wired] [and]
[wWireless] type with [all nmaster stations] [a single master with renote
stations] [master and renpte stations intermi xed]. [Station shall have
capacity for later expansion to [ master] [and] | renote] stations
i handset] without sacrificing any equipnment or feature
performance]. [Wen both wired and wireless circuitry is used, such
interface shall not reduce function or quality].

1.3.1.1 Sound Reproduction

The intercomruni cati on system shall reproduce at all receiving stations a
30 dB dynamic range of a 40 dB mini numinput signal referenced to sound
pressure |level (SPL) over the frequency range of [300] [__ ] to [3300]
[ ] Hz. Unless otherw se specified, SPL shall be 20 micro Pasca
(0.00002 Newt ons per square neter). The root-nean square (rns) extraneous
noise (e.g. hum Ilevel introduced by the intercomunication systemshall be
at least [30] [___ ] dB bel ow the nomi nal signal level. Distortion,

i ncl udi ng envel ope del ay, internodul ation, cross talk, and other nonlinear
source, shall not exceed 5 percent.

1.3.1.2 Syst em Per f or mance

Provide systemwi th normally acceptable speech intelligibility, defined as
a score of at |east 75 percent obtained utilizing the phonetically bal anced
monosyl | abic work intelligibility test in accordance with ASA S3. 2.

1.3.1.3 System Operati on and Service Features

a. Provide the systemwith a power switch and an associated pilot Iight
for ON and OFF operations. |Include a volunme switch at each station to
regul ate listening volune. Unless otherw se specified, the system
shal | operate on 120 Vac, single phase, 60 Hz source.

b. Al master stations shall have a "call-in" switch to provide an audible
and visual indication of incomng calls fromrenote station
I ndi vi dual visual indication shall identify calling station and status,
and remain actuated until a call is answered by a master station

SECTI ON 27 21 00.00 20 Page 6



1.

In addition to the manufacturer's standard identification plates,
provi de engraved | am nated phenolic identification plates for each
conponent connection and terninal identification |abels, and shall be
3-layer black on white on black, engraved to show white letters on

bl ack background. Warning or caution |abels shall be 3-layers red on
white on red, engrave to show white letters on red background. Control
swi tches and knobs shall be clearly marked with their function and
status. ldentification strips for station selector sw tches shall be
located to clearly identify remote and naster stations and shall be
protected by transparent plastic inserts. Lettering shall be a mininum
of 6.35 M 1/4 inch high, normal block style.

At speaker/handset stations, lifting the handset shall automatically
cut out the | oudspeaker in the station and all conversation shall be
carried through handset.

*% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Regarding the text bel ow, where noi se does
not exceed 55 dB, specify hands-free operation from
di stances up to 6100 mm 20 feet. |In areas where the
noi se occasionally exceeds 55 dB, a talk-listen

swi tch which overrides the hands-free operation
shoul d be specified. Were a high noise environnent
exi sts, delete hands-free operation and specify only
a talk listen swtch.
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A privacy switch shall be provided at each renpte station. In the ON
position, the switch shall prevent any transm ssion of sound fromthe
renote station. When in the OFF position, w thout further swtch
mani pul ation, the station shall respond to incomng calls upon voice
activation fromanywhere within 6100 nmm 20 footradi us of station.

SUBMITTALS

NOTE: Review Subnmittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G'. GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G’ to an item if the
submittal is sufficiently inportant or conplex in
context of the project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
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Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" submitta
under the SD nunber that best describes the
subnmittal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Governnent approval is required for submttals with a "G' designation
submittals not having a "G' designation are [for Contractor Quality Contro
approval . ][for information only. When used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Government.] Submittals with an "S" are for inclusion in the
Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES
SD- 02 Shop Dr awi ngs
I nt er comuni cati on system
Submit for overall systemand for each nmmjor conponent.
Illustrate how each item of equiprment will function in the system
and include an overall system schematic indicating relationship of
i ntercomruni cation units on one diagramidentifying type, size,
and nunmber of wiring, conduits and each maj or conponent.
SD- 03 Product Data
Material s and equi prent for Type [1] [2] [3] system
[ Pagi ng system equi pnent ]
[ Public address and nonitoring system equi prent]
Cabl es and raceways
Surge protection
SD-10 Operation and Mai ntenance Data
I nt ercomuni cation system Data Package 5

Submit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.
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PART 2 PRODUCTS
2.1 EQUI PMENT AND COMPONENTS

Equi pnrent and conponents shall conformto applicable requirenments of NFPA 70.
Units of the sane type of the equipnent shall be product of single
manufacturer. Units to be nounted outside or subject to inclenent

condi tions shall be weatherproof or to be nounted in weat her proof

enclosures.

2.1.1 [ Type 1 System Direct Connected Keyed | ntercomruni cati on System

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Sel ect the appropriate paragraph and its
foll owi ng subparagraphs for the features desired.
Del ete all paragraphs describing unwanted features.

*% *% *% *% *% *% *% *% *%%

Provi de nmaster stations and renote stations in the quantities indicated.
Each master station shall selectively conmunicate with any other master
station and any renote station by actuating an appropriate sel ector
switch. [Each master station shall be capable of initiating a nmessage to
all other master stations and all renpte stations sinultaneously or in
groups of not |ess than ten stations per group.]

2.1.1.1 Mast er Station

[ Desk] [surface wall] [recessed wall] [rack]-nmounted master stations shal
as a mninmumconformto the foll owi ng specifications:

a. Capacity: Accomvpdate | ] stations
b. Speaker sensitivity: Mnimum40 dB
2.1.1.2 I nt er comuni cation Anmplifier

I nt ercomuni cation anplifier shall as a mninmumconformto the foll ow ng
specifications:

a. Qutput power: [2] [ ] watts rnms or greater

b. Total harnonic distortion: Less than 5 percent at rated power with a
| oad equivalent to one station connected to output termnals

c. Signal-to-noise ratio: 60 dB or greater at rated output
d. Frequency response ratio: Plus or mnus 2 dB from 200 Hz to 10,000 Hz
2.1.1.3 Renpote Station

[ Desk] [surface wall] [recessed wall] [rack]-nmounted renote station shal
have [stainless] [anodized al umi nun] faceplate with tenper proof nounting
screws and [gal vani zed steel] [al um nun] backbox [with "station call-in"
capabilities]. Renote station shall provide a speaker with a nini mum
sensitivity of 40 dB for speakers |less than 200 nm 8 inches in dianeter and
45 dB for speakers 200 mm 8 inches or greater. Renpote station shall have a
call announcenent nonitor lanp [and recurring nonmentary tone].
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2.1.1.4 Al-Call Amlifier
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NOTE: Include only when it is deternmined that an
all-call feature is an operational requiremnent.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

All-call amplifier shall as a mininmmconformto the follow ng
specifications:

a. CQutput power: Mninmumof [0.5] [ ] watts for each station

b. Total harnonic distortion: Less than 5 percent at rated power with a
| oad equivalent to the quantity of stations connected to it in all-cal
node of operation

c. Signal-to-noise ratio: 60 dB or greater at rated output

d. Frequency response ratio: Plus or mnus 2 dB from 200 Hz to 10,000 Hz

12.1.2 [ Type 2 System

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Sel ect the appropriate paragraph and its
fol |l owi ng subparagraphs for the features desired.
Del et e paragraphs describing the features not
required.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Provi de single conversation path, central control intercomrunication system
with a nmaster station, automatic swi tching equi pnrent, renote stations and
[an annunci ator panel] and all amplifiers. Master station shal

sel ectively communicate with any renpte station by actuating the [two]
[three] digit nunber assigned to that renpte station. [Master station
shal | be designed to communicate with all renpte stations sinultaneously or
in groups of not less than 10 stations by actuating an assigned "all-call"
nunber.] Only the selected renpte station shall be able to listen or talk
to the master station. A nonselected renpte station shall not be able to
hear or interfere with any portion of conversation between naster station
and selected rempte station. Hanging up master station handset shall reset
systemfor next call. Quantity and | ocation of renpte stations shall be as
indicated.

2.1.2.1 Mast er Station

Provi de [desk-top] [rack]-nobunted type naster station equipped with a
handset with a switch for private conversations [with permanently coiled
cord, approxinmately 1525 nm5 feet |ong extended]. Master station shal
have nol ded shock-resistant plastic handset and housing. Housing shall be
mounted on a steel base plate with a station selector with ten-digit,
silent operating touch key nechani sm

2.1.2.2 Renpte Station

Provi de [desk-top] [surface wall] [recessed wall] [rack]-nounted renote
stations with [stainless steel] [anodized al um nun] face plates with

t anmper proof mounting screws and [gal vani zed steel] [al um nunm backbox. [A
"call-in" switch nounted on a faceplate to provide selective call-in to
master station shall be provided as an integral part of the renote
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station.] Renote stations shall provide a speaker with a m ni num
sensitivity of 40 dB for speakers less than 200 nm 8 inches in dianeter and
at least 45 dB for speakers 200 mm 8 inches or greater. Renpte stations
shal |l have a call announcenent nonitor |lanp [and recurring nonentary tone].
.1.2.3 I nt ercomuni cation Anplifier

I ntercomuni cation anplifier shall as a mninumconformto the follow ng
specifications:

a. CQutput power: [2] [ ] watts rns or greater

b. Total harnonic distortion: Less than 5 percent at rated output power
with a |l oad equivalent to one station connected to output terminals

c. Signal-to-noise ratio: 60 dB or greater at rated output
d. Frequency response ratio: Plus or mnus 2 dB from 200 Hz to 10,000 Hz
.1.2.4 Al-Call Amplifier

All-call amplifier shall as a minimmconformto the follow ng
specifications:

a. CQutput power: Mninmumof [0.5] [ ] watt rns for each station

b. Total harnonic distortion: Less than 5 percent at rated output power
with a | oad equivalent to the quantity of stations connected to it in
all-call node of operation

c. Signal-to-noise ratio: 60 dB or greater at rated output

d. Frequency response ratio: Plus or minus 2 dB from200 Hz to 10,000 Hz

.1.2.5 Hor n- Type Loudspeakers

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use 57 decibels for axial sensitivity of
bi -di rectional and conmpound diffraction horns.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Horn-type | oudspeakers shall be provided with line transfornmers and
mounti ng brackets and shall as a m ninmumconformto the follow ng
specifications:

a. Frequency response: Plus or minus 3 dB from 250 Hz to 10, 000 Hz

b. Power rating: [5] [ ] watts

c. Horizontal dispersion angle: [one] [1.57] [2] [ ] rad [57] [90]
[115] | ] degrees

d. Vertical dispersion angle: [one] [1.57] [2] [ ] rad [57] [90]
[115] | ] degrees

e. Axial sensitivity: Mnimmof [57] [60] [ ] dB

f. Line transforners power rating: At |least 4 watts

SECTION 27 21 00.00 20 Page 11



12.1.3 [ Type 3 System
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NOTE: Sel ect the appropriate paragraph and its
fol |l owi ng subparagraphs for the features desired.
Del ete all paragraphs describing features not
required.
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Provide nultiple conversation paths, central control interconmunication
system capabl e of communicating with the other naster stations and renote
stations selectively or in any conbination thereof. [Each naster station
shal | selectively comrunicate with any other nmaster station or renote
station by actuating nunmber assigned to initiate a nessage to all other
master stations and all renote stations sinultaneously or in groups of not
| ess than 10 stations.]

2.1.3.1 Mast er Stations

Provi de [desk-top] [surface wall] [recessed wall] [rack]-nounted naster
stations with ten digit touch key station sel ector nechanism Master
station shall have a speaker-m crophone with at |east 40 dB sensitivity.
Master station shall also have a push-button type reset button to cancel
calls and reset systemfor next call

2.1.3.2 Renmpote Station
Provi de [desk-top] [surface wall] [recessed wall] [rack]-nounted renote
stations with [stainless steel] [anodized al um nuni face plates with
t anmper proof nounting screws and [gal vani zed steel] [al um nunl backbox. [A
"call-in" switch nounted on a faceplate to provide selective call-in nmaster
station shall be provided as an integral part of the renote station.]
Renote station shall provide speakers with a mninumsensitivity of 40 dB
for speakers less than 200 nm 8 inches in dianeter and at |east 45 dB for
speaker 200 nm 8 inches or greater

2.1.3.3 I nt ercomuni cation Anmplifier

I nt ercomuni cation anplifier shall as a mninumconformto the follow ng
specifications:

a. CQutput power: [2] [ ] watts rns or greater
b. Total harnonic distortion: Less than 5 percent at rated output power
with a load equivalent to a | oad equivalent to one station connected
out put termninals
c. Signal-to-noise ratio: 60 dB or greater at rated output
d. Frequency response ratio: Plus or minus 2 dB from200 Hz to 10,000 Hz
2.1.3.4 Al-Call Amlifier

All-call anplifier shall as a mininumconformto the foll ow ng
specifications:

a. Qutput power: Mninmumof [0.5] [ ] watt rns for each station

b. Total harnonic distortion: Less than 5 percent at rated power with a
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| oad equivalent to | ] stations connected to output term na
all-call node of operation

c. Signal-to-noise ratio: 60 dB or greater at rated output
d. Frequency response ratio: Plus or mnus 2 dB from50 Hz to 10,000 Hz

2.1.3.5 Hor n- Type Loudspeakers

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Use 57 decibels for axial sensitivity of
bi -directional and conpound diffraction horns.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Horn-type | oudspeakers shall be provided with line transformers and
mounting brackets and shall be as a mininmumconformto the follow ng
specifications:

a. Frequency response ratio: Plus or mnus 3 dB from 250 Hz to 10,000 Hz

b. Power rating: [25] [ ] watts

c. Horizontal dispersion angle: [one] [1.57] [2] [ ] rad [57] [90]
[115] | ] degrees

d. Vertical dispersion angle: [one] [1.57] [2] [ ] rad [57] [90]
[115] | ] degrees

e. Axial sensitivity: Mninmmof [57] [60] | ] dB

f. Line transfornmers power rating: At least 4 watts

]2.1.4 [ Type 4 System Pagi ng System

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Sel ect the appropriate paragraph and its
fol |l owi ng subparagraphs for the features desired.
Del et e paragraphs describing the features not
requi red. System capacity should include future
expansi on requirenents.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de pagi ng systemincluding anplifier, preanplifier, control panel
speakers, m crophone, and interconnecting cables. Al speakers shal
operate froma [70] [25] volt distribution system Systemshall be solid
state, and shall be integrated design of a single supplier

2.1.4.1 Preamplifier/Mixer
Provi de preanplifier/mxer either separately or as an integral part of
power anplifier. |If separate, it shall be conpletely self-contained,
requiring only a 120 Vac power source. Provide controls which are front
panel nounted, and include ONV OFF switch with power on visual indicator
Preanplifier shall enployee only solid state devices and shall be as a
m ni mum conformto the foll owi ng specifications:
a. Inputs: Mcrophone: Low inpedance, 150 ohns nom na

Auxiliary: Hi gh inmpedance, 500,000 ohns or greater
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b. Signal-to-noise ratio: 60 dB or greater at rated output

c. Frequency response ratio: Plus or minus 2 dB from20 Hz to 20,000 Hz

d. Total harnonic distortion: Less than 3 percent at rated output power

e. Qutput: Shall be sufficient to drive power anplifier to rated out put
2.1.4.2 Power Amplifier

Power anplifier shall enploy only solid state devices and shall be as a
m ni mum conformto the foll owi ng specifications:

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: To specify proper power rating of anplifier,
allow 1 watt for each cone type speaker and 1.5
watts for each horn type. Special circunstances may
dictate greater power requirenments.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Provi de controls which are front panel nounted, and include OV OFF switch
with power-on visual indicator. Power anplifier shall enploy only solid
state devices. Performance characteristics
a. Power output: | ] watts or greater
b. Signal-to-noise ratio: 60 dB or greater at rated output
c. Frequency response ratio: Plus or mnus 3 dB from 100 Hz 10,000 Hz
d. Total harmonic distortion: Less than 3 percent at rated out put
e. Power requirenents: 120 Vac, 60 Hz

2.1.4.3 Cone Speaker
Provide [ceiling] [wall] [pendant]-nmounted cone type speakers. |nclude
rust - proof back boxes of acoustically danped construction, m ninmum 20 gage
steel or aluminum provide for relief of back pressure. Include suitable
recessed nmounted speaker grille, nmade of 20 gage mi ni mum steel or
al umi num  Speaker assenbly shall as a mininumconformto the foll ow ng
specifications:

a. Sensitivity (sound pressure level): Mnimmof 92 dB, neasured at 1
watt input, 1200 mMmm 4 feet on axis

b. Frequency response ratio: Plus or minus 3 dB from80 Hz to 12,000 Hz
c. Dispersion angle: 1.57 rad 90 degrees

d. Transforner with 4 level taps: [1/4] [1/2] [1] [2] [5] [10] [15]
[ ] watts

e. Voice coils: 25 mm one inch

2.1.4.4 Hor n- Type Loudspeakers

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: Ensure nounting height is indicated on the
drawings.
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Horn-type | oudspeakers shall be provided with line transfornmers, nounting
brackets and all hardware, shall be nounted at heights indicated on

drawi ngs, and shall as a nminimumconformto the follow ng specifications:
a. Power rating: [15] [20] watts

b. Frequency response ratio: Plus or nminus 3 dB from 250 Hz to 10,000 Hz

c. Horizontal dispersion angle: [one] [1.57] [2] [ ] rad [57] [90]
[115] | ] degrees

d. Vertical dispersion angle: J[one] [1.57] [2] [ ] rad [57] [90]
[115] | ] degrees

e. Sensitivity (sound pressure level): Mnimmof 97 dB nmeasured at 1
watt input, 1200 mMmm 4 feet on axis

f. Power taps: [1/2] [1] [2] [4] [5] [10] [15] [20] [25] [ ] watts
2.1.4.5 Microphone

Provi de dynami ¢ omi -directional mcrophones, [wall-nounted] [desk-nmounted

with desk stand and touch-to-talk bar]. |Include zone selector swtches

[wWith indicating lights]. M crophones shall as a mininmumconformto the

fol |l owi ng specifications:

a. Frequency response ratio: Plus or mnus 3 dB from60 Hz to 10,000 Hz

b. Inpedance: Low inpedance, 150 ohms noni na

c. CQutput level: 58 dB m ninmum

]2.1.5 [ Type 5 System Public Address and Mnitoring Systemfor Brigs

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Choose the appropriate paragraph and its
fol |l owi ng subparagraphs for the features desired.
Del et e paragraphs describing features not required.
System capacity shoul d include future expansion
requirements.
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NOTE: Use these paragraph and its subparagraphs for
brig facilities only. Not all nmanufacturers produce
all the listed features. Therefore, manufacturers
cat al ogs may be consulted as to the features

requi red. Avoid specifying equipnment configuration
or design paraneters which are unnecessarily
restrictive to conpetition

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide anplifier, preanplifier, control panel, speakers, m crophone, and
i nterconnecting cables. Speakers shall operate froma [70] [25] volt
distribution system

SECTION 27 21 00.00 20 Page 15



2.1.5.1 Detection of Central Public Address System Troubl e
Central public address system shal
detection of systemtrouble such as opens, shorts, grounds,
damage, power loss in all anplifiers (signal generators),
and speakers including voice controls and cones.
equi prrent shal |l be rack-nmount ed

.1.5.2 Speakers

Speaker shall be two-way speaker/m crophone type for use as
nmoni toring devices as well as public address speakers.
installation shall be conplete including, where applicable,
mat chi ng transforners, nounting brackets,
and baffles selected with audio characteristics and physica
that are conpatible with the total system

a.

Speaker installed in i nmate housi ng groups shal

ext er nal
Syst em supervi sory

be [dual]

be continuously supervised for

mechani cal
Wi ring

audi o

Each speaker

drivers,

acoustically treated back boxes,

construction

reentrant

horn suitable for voice announcenents and area nonitoring in areas of

hi gh anbi ent noise |level. Speakers shall be suitable for indoor [and
outdoor] use and shall conformto not |ess than the follow ng:
Cont i nuous Power [15] [30] [30] [30]
rating (Watts)
Frequency Response [275-14,000] [225-14,000] [250-14,000] [225-14,000]
(Hz)
Dispersion [1.74 rad] [1.74 rad] [2.09 by 1.04 [1.74 rad] [100
[ 100 degrees] [ 100 degrees] |rad] [120 by 60 |degrees]
degrees]
Sound Pressure at 1200 |[121] [125] [123] [121]
mm 4 Feet on Axis
with Rated | nputs
(Decibels):
| npedance Range (GChns) [[45 to 5000] [45 to 2400] |[45 to 2500] [45 to 2500]
Mounting: [Universal [Universal [Universal [ Uni versal 3-way
3-way 3-way 3-way adjustable]
adjustable] adjustable] adjustable]

SECTION 27 21 00.00 20 Page 16




Area Use: [ ndoor / [ ndoor / [ ndoor / [ ndoor / Qutdoor]

Outdoor] Outdoor] Outdoor]

Speakers installed for Iarge area public address systens shall be

| oudspeaker reflex trunmpet of weatherproof construction conformng to
not less than the foll owi ng specifications:

(1) Continuous power rating with driver: | ] watts

(2) Frequency response: [ ] Hz

(3) Dispersion angle: [1.48 rad] [2.09 by 1.04 rad] [85 degrees]
[120 by 60 degrees]

(4) Sound pressure level input: [ ] dB at 1200 nm 4 feet on Axis
wi th Rated I nput

(5) Inpedance range: [ ] Chms [ Manufacturer's standard for 40
watt audi o power on 70 volt system

(6) Mounting: Universal three-way adjustable

(7) Area use: |Indoor/Qutdoor

Fl ush nount ed speakers shall be nounted in acoustically treated backbox
and shall be provided with high inpact square plastic baffle attached

to backbox with spanner head bolts. Speakers shall conformto not |ess
than the follow ng:

(1)

Cont i nuous power [10] [15]
rating (Watts):

(2) Frequency response |[[80 to 12,000] [30 to 20, 000]

(Hz):

(3) Speaker dianeter mm|[Nom nal 200] [Nom nal 8] [ Nomi nal 200] [Nom nal 8]
i nches:

2.1.5.3 Security Baffle

Provide [flush] [surface]-nobunted speakers in security type encl osures.
Baf fl e shall consist of high tensile strength 275.6 MPa 40,000 psi case
al umi num al l oy outer ring and stainless steel woven wire nmesh speaker
screen spun over and attached to subplate nmounting assenbly.

a.

Baffl e shall securely attached to speaker enclosure with tanperproof
flush screws. Speaker enclosure shall be acoustically treated, of the
correct depth for the speaker assenbly to be installed and shall be
suitable for flush mounting in masonry [wall] [ceiling].

Baffl e shall be securely nounted fromthe inside to a surface nounted
11 gage tenpered, alum num plate, housing, rolled into cylindrica

shape heliarc welded. Installation shall include an 11 gage al um num
ring for support of speaker/baffle. Al conmponents shall be attached
wi t h tanperproof, flush screws. Housing shall be attached to nounting
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surface with | ead shields on masonry and nachi ne bolts on structural
steel.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkhkhkhhkkkkkkkkkkkkhkhhkkkkkkkkkkkhkkkk

NOTE: Regarding text bel ow, coordinate speaker
nounting detail on the draw ngs.

*% *% *% *% *% *% *% *% *% *% *% *% *%

c. Monitor speakers shall be installed with each subsystemto have
nonitoring feature. Speaker shall be rated at not less than 5 watts
out put continuous with frequency response from 100 Hz to 10,000 Hz.
Nom nal dianmeter shall not be | ess than 150 mm 6 inches. Were
speakers are indicated to be independently nounted, speakers shall be
provided with high inpact plastic or stainless steel baffle and shall
be flush mounted in acoustically treated back box. Provide speakers
where nonitor speaker is indicated to be rack mounted w th ot her
equipment.

2.1.5.4 Amplifiers

Power anplifiers shall be [rack] [shelf]-nmounted. [Were nmounted in same

| ocation as other audi o equi prment, all equi pnent shall be nounted in comon
rack.] Power anplifiers shall contain circuit breaker for overload
protection, high tenperature automatic reset protection and el ectronic
output protection. Power anplifiers shall as a m ninmumconformto the
following:

Audi o Power CQut put [60] [125] [250] [400]

(Watts):

Distortion (percent): [5] [5] [2] [5]

Frequency Response (Hz): [[20 to [20 to [30 to [20 to
20,000] 29,000] 20,000] 11

Noi se Level (bel ow [75] [75] [80] [75]

rai sed output in dB):

Load | npedance 70 volts |[100] [50] [25] [15]
(ohms):

Load | npedance 25 volts |[[12.5] [6.25] [3.25] [1.88]
(ohms):
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Power Required at Rated |[125] [240] [600] [840]
Output(watts):

Rack Mbunti ng: [140] [5 |[220] [310] [12 |[355] [14]
1/2] [8 3/4] |1/4]

a. Pre-anplifier shall be solid state for use with the power anmplifiers
specified and shall be [rack] [shelf]-nounted. Provide pre-anplifier
wi th power on-off switch, nonitor volunme control, program vol une
control, and call selector switch and VU neter. Connections shall be
made between the station selector switch panel for either "progran or
"moni toring" of selected stations. Pre-anplifier shall as nininum
conformto the foll ow ng:

(1) Power output: Conpatible with power amplifiers

(2) Frequency response: Pl us and mnus [ ] dB from20 Hz to
20, 000 Hz
(3) MNoise level: -50 dB

(4) Distortion: Less than 5 percent

b. Booster anplifiers shall be solid state type incorporated into
total systemto anplify audio signal fromcentral power
anplifiers. Booster anplifier shall be [rack] [shelf]-nmunted and
shall as m ninmum conformto not |less than the foll ow ng
specifications:

(1) Power output: 15 watts

(2) Peak power output: 25 watts

(3) Frequency response: Plus and minus | ] dBfrom20 Hz to
12,000 Hz
(4) Noise level: -50 dB

(5) Distortion: Less than 5 percent
2.1.5.5 Microphone

M crophone shall be dynamic, omi-directional type with desk stand and
touch-to-talk bar. Frequency range shall be from60 to 10,000 Hz.
Construction shall be of die cast zinc alloy. Finish shall be satin
chrone. M crophone shall be connected with portable cord and m crophone
plug inserted into flush nounted nicrophone jack.

Provi de desk nounted tel ephone type handset [in the Comanding Oficer's
Ofice] [at the location indicated] for use with public address system
Handset shall be constructed of high inpact plastic with heavy-duty coi
cord. Handset shall contain a press-to-talk switch, which, when pressed,
shal | automatically connect handset to "all call" npde of system
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2.1.5.6 Station Sel ector Swi tch Pane

Station selector switch panels shall be incorporated into each public
address and nonitoring subsystemand into the central public address
system Sel ector switch panels shall be rack nounted type containing not
|l ess than twenty-five switch positions. Switch positions not required may
be bl anked, or if switches are provided, unused switches shall be clearly
identified.

a. Subsystem selector switch panels shall contain [four] | ] station
control switches with double pole, three position for "MONI TOR', "OFF",
and "I NTERCOM'. One additional switch shall be provided for "ALL CALL"
of subsystens stations.

b. Central systemselector switch panel shall contain [ ] station
control switches with double pole, two position |lever type switch with
"OFF" and "PUBLI C ADDRESS" positions. One additional switch shall be
provided for "ALL CALL" to all subsystens.

c. Provide switches with self-w ping, precious netal contacts, and neans
of switch identification

2.1.5.7 Super vi si on Mdul e

Provi de supervision nmodule for the central public address systemwth
audi bl e and visual alarms to signify that a conponent of the supervised
systens is mal functioning. Panel shall contain a silencing switch to
deener gi ze audi ble signal and pilot lanps to renain activated until system
fault has been corrected. Panel shall be [rack-nmounted with centra
anplification equipnent] [nounted with preanplifier at central operation
location].

1]2.2 CABLES AND RACEWAYS
Cabl e and raceways shall conformto UL 6 and UL 797. Cabinets and boxes
shall conformto UL 50. Cables for use in air plenuns shall be UL
classified | ow smoke and | ow flane in accordance with NFPA 70.

2.2.1 Speaker Cabl e
Basi ¢ cables shall be single tw sted pair shielded cables, 22 gage,
stranded tinned copper with vinyl insulation alum num pol yester shield,
stranded tinned copper wire with overall vinyl jacket. Milti-conductor
shi el ded pair cables conform ng to basic speaker cable specifications are
acceptable.

2.2.2 M crophone Cabl e

Cabl e shall be single conductor shielded cable stranded copper No. [25]
[ _____ ] AWG rubber insulated, tinned copper shield and rubber overal

2.3 TERMINALS

Termi nal s shall be [solderless, tool-crinped pressure] [or] [___ ] type.
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2.

4 SURGE PROTECTI ON

Maj or conponents of the system such as naster stations, anplifiers, and
renote stations, shall have a device, either internal or external, which
shal | provide protection agai nst voltage spikes and current surges
conformng to | EEE C62.41.1 and | EEE C62. 41. 2.

.5 SPEAKER ENCLOSURES

Speaker encl osures shall be conpatible with the speakers specified and
shal |l conply with UL 50.

PART 3 EXECUTI ON

3.

3.

1 INSTALLATION
1.1 General

Install all system conponents and appurtenances in accordance with the
manuf acturer's instructions and as specified herein.

1.2 Wiring

Wring shall be installed in rigid nmetal conduit, internediate netal
conduit, cable tray, or electric nmetallic tubing as specified in Section

26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM Wring for signal circuits shal
term nate on identified ternminal blocks in cabinets and master station
enclosures. Terminate audio circuits on identified termnal blocks in

cabi nets and naster stations. Cable shield shall be grounded at all points
of term nation.

.1.2.1 Signal Wring and Control Wring

Signal and control circuits shall be installed in accordance with NFPA 70.
Type of signal and control wires and nunber of conductors shall be provided
as reconmmended by the intercomunication system manufacturer, and as
necessary to provide a conplete and operabl e system

.1.3 Grounding

NFPA 70. Ground and distribution ground buses shall be solid copper wire
with insulating covering.

.2 FI ELD QUALI TY CONTRCL

2.1 Accept ance Tests

After installation has been conpleted, Contractor shall conduct an
acceptance test in the presence of the Contracting O ficer or its
representative, to denmonstrate that the equi pnment operates in accordance
with specification requirenments. Contractor shall notify the Contracting
Oficer [2 weeks] [___ ] prior to performance of tests. The acceptance
tests shall include originating and accepting nessages at specified
stations, at proper volune |evels, without cross-talk or noise from other
links or non-designated units. Test shall utilize the phonetically

bal anced nmonosyllabic work intelligibility test in accordance with ASA S3. 2.
In order to be acceptable a score of at |east 75 percent nust be obtained
for each systemtest.
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3.2.2 Retesting

Rectify deficiencies indicated by tests and conpletely retest work affected
by such deficiencies at Contractor's expense.

3.3 INSPECTION

Make observations to verify that units and controls are properly | abel ed,
and interconnecting wires and terninals identified.

-- End of Section --
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