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SECTION 16722

FIRE ALARM AND VOICE EVACUATION SYSTEM

PART 1 GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including Genera and
Supplementary Conditions and Division-1 Specification sections, apply to work
of this section.

B. Genera Provisions for Electrical Work, Section 16010, applies to work of this
section.

C. Raceways, Boxes And Fittings, Section 16110, applies to work of this section.

D. The requirements of this section apply to Fire and Life Safety System specified
elsawhere in the specification; coordinate with Division 15 for interface with
mechanical systems.

1.2 DESCRIPTION OF WORK

A. Work includes a complete fire alarm & voice evacuation system in the building
and providing all materials, equipment, hardware, software, accessories, services
and tests necessary to furnish and install intelligent, Addressable Fire Alarm and
Voice Evacuation System of the zoned, non-coded, indicating, fully integrated
and field programmable system, voice evacuation (loudspeakers and strobe
light), electrically supervised type. Provide supervised wiring, all operations,
and hardware, as described herein and shown on plans.

B. The system consists of but not be limited to the following :
1. Main Fire Alarm Control Panel (MFACP).
2. Firebrigade interconnection (Emergency voice dialer).

3. Fire Alarm System Printer.
G daaly il 3 ) 055/2346893 / uSé
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4. Satellite Fire Alarm Control Pands
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5. Addressable intelligent manual fire alarm stations.
6. Addressable intelligent area Smoke detectors.

7. Addressable intelligent area smoke detectors installed at ceiling voids for
void height more than 80 cm as per the Egyptian Local Code Requirements.

8. Addressable intelligent duct smoke detectors.
9. Addressableintelligent area heat detectors.

10. Addressable intelligent area heat detectors fixed temp. at
(90°C).

11. Fault isolator module (one module shall be added in the fire dlarm loop, each
15 devices).

12. Voice control panel.

13. Preamplifiers, line amplifiers and power amplifiers (including spare power
amplifier in each fire alarm control panel).

14. Tone generator.

15. Pre-recorded message unit.

16. Master paging microphone.

17. Voice/alarm tone loudspeakers.

18. Voice/lalarm tone evacuation loudspeakers with strobe light, ceiling/wall
mount.

19. Voice/alarm tone evacuation horn speakers with strobe light, weather proof
type.

20. Strobe Light Ceiling / Wall Mounted.
21. Fire Fighter Telephone Jacks.
22. Portable Fire Fighter Telephone Stations.

23. Sprinkler water flow switch alarm (Switches wired by this Contractor).
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24. Sprinkler  valve tamper switch monitoring (Switches wired by this
Contractor).

25. Fire pumps monitoring and alarm (Power failure, phase reversal, pump
running).

26. Low water level at fire water tank monitoring.
27. Low level inside Fuel tank monitoring.

28. Emergency generator monitoring (Diesel generator running and generator
failure to start)

29. Shut Down the Fuel Pumps Feeding the Diesel Generator Sets.

30. Zone addressable monitor modules (for water flow and tamper switches and
other non-addressable initiating devices).

31. Interface with al Fire Fighting Control Panels (FM 200, COs.,...etc).
32. Control zone addressable modules.

33. Elevator recall and alternate recall control and relays.

34. Central station operation.

35. Interface with HVAC & Smoke Control system (Supply fans, Exhaust fans,
pressurization fans, smoke fans, Air Handling Units and smoke dampers).

36. Software interface with B.M.S. system.
37. Conduits and Cables.
38. Approved fused cut-out panels.

39. Battery and battery charger.

C. The fire dlarm system is to be installed for addressable initiating and control
circuits with hard-wired signaling (loudspeakers/strobes) circuits utilizing
conduit, tubing and wire serving all periphera devices such as manual stations,
smoke detectors, heat detectors and water flow switches, etc.
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D. Obtain and deliver a final certificate of approval to the Owner from the Fire
Department for all fire alarm and detection work under this contract through
filing the appropriate documents and including but not limited to the following:

1. Prepare as-built riser diagram showing all fire alarm related equipment, wire
and conduit sizes and counts and connections to elevator recall, and control
equipment, any sub-systems and must include a complete description of system
operation. Each drawing to have a standard building department note which
reads. "This plan is approved only for work indicated on the application
specification sheet. All other matters shown are not to be relied upon, or to be
considered as either being approved or in accordance with applicable codes.

E. It is the responsibility of this Contractor to produce all written requests to the
Fire Department for inspections of the fire alarm system and associated
equipment. Written requests to be produced in a fashion to ensure inspection
when equipment is fully operational in accordance with this specification.
Contractor to gain fina approva in an expedient manner and not to delay the
obtainment of a Certificate of Occupancy for this location.

F. Contractor to be responsible for testing al the fire darm equipment after
completion of work and prior to any inspection with written report given as
proof of condition of the system. All system devices and their circuits to be in
first class operating condition after completion of work.

G. Wiring

1. All fire alarm system equipment and wiring must be installed in conformance
with the VDE/DIN, IEC, BS and National Electrica Code.

2. All of the Fire Alarm & Voice Evacuation System's Cables shall be fire
resistant cables according to BS:6387 CategoriesC, W & Z.

3. All low voltage wiring for the systems must be installed in true Class ‘A’ form
with the ‘return’ portion of the circuit home run in separate piping. Class 'A’
return for more than one circuit may be contained in acommon pipe. Class'A’
return pipe(s) must be labeled as such with lettering, directional arrows or
other method to differentiate it from the other circuit pipes.

4. Loudspeakers to be connected in a Class 'B' format. Each signaling circuit to
be provided with individual over current protection so that a short on one
signaling device will not affect any other signaling circuit. At least two
circuit to be provided per floor.
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5. Wiring to be fire resistant cables according to BS:6387 categories C W& Z,
run in approved raceway throughout. Addressable initiating and control
circuits to be twisted/shielded. Signaling (loudspeakers/strobe) circuits to be
twisted/non-shielded.

6. All raceways are to be concealed in hung ceilings or run in concealed areas to
minimize exposure in public corridors and spaces. Where raceways are run in
corridors, they must be installed in upper corners at ceiling secured to protect
against tampering where possible.

H. All system components of the Fire Alarm Life Safety system to be U.L. listed by
one manufacturer.

|. Provide a fan schedule indicating al fans that will be shut down under
automatic smoke control operations and fans that will have manual override
from MFACP including any purge fans.

J. After the completion of the installation of the Fire Alarm System, this
Contractor shall perform a complete demonstration test of all systems and
devices to the satisfaction of the Owner and their consulting engineer.

13 QUALITY ASSURANCE

A. Manufacturers: firms regularly engaged in manufacture of fire alarm and voice
evacuation system's equipment of types and capacities required, whose
products have been in satisfactory use in similar service for not less than 10
years. Provide fire adarm life safety system equipment produced by a
manufacturer listed as an Acceptable Manufacturer in this section. Unless
submitted components are U.L. listed or Factory Mutual approved in the name
of the organization a"manufacturer” will not be considered.

B. Standards Compliance: comply with requirements of all applicable local codes,
NEC, U.L., NFPA, and NEMA Standards pertaining to Fire Alarm, Life
Safety systems.

1. Thefollowing standards are to be included and recognized as part of the
specification for performance and quality of installation and equipment:

— Egyptian Loca Codes & Regulation.

— NFPA 70 : National Electrical Code.

— NFPA 72 : Nationa Fire Alarm Code.

— NFPA 92A: Recommended Practice for the Smoke-Control

Systems.
— NFPA 101 Life Safety Code.
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C. Incaseof conflict among the referenced standards and codes, the more stringent
provision will govern.

14 SUBMITTALS

A. List of all types of equipment and components provided including model
numbers, mounting accessories and quantities.

B. Complete Detailed Original Catalogue for the proposed System and marked
up for all of the proposed equipment.

C. Description of operation of the system as described herein, to include all
exceptions, variances or substitutions listed at the time of bid.

D. Caculations to support size of standby batteries, manufacturer's printed
product data, catalog cuts and description of any special instalation
procedures.

E. Proposed zone list with description of zones (alarm, monitor) as they would
appear on the FACP.

F.  Provide shop drawings as follows:

1. 1:25 scale drawing of Fire Alarm Control Panel and fire command
station.

2. 1:50 scalefloor plan showing equipment locations, drawings and raceway
runs.

3. Fan shut-down, automatic and manual control wiring details. Coordinate
with Section 15000.

4. Complete riser diagram showing all equipment and size, type and number
of all conductors and conduits, Interface with al other trades.

5. Periphera device connection details showing al module and device
wiring details.

G. Provide samples of various items, when requested.

H. Amplifier sizes and point capacity.
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I.  Compliance list: submit a detailed point by point compliance statement with
this specification. Where the proposed system does not comply or
accomplish the stated function or specification in a manner different from
that described and specified, a full description of the deviation shall be
provided.

Where a full description is not provided it shall be assumed that the
proposed system does not comply with the requirements in the specification.

15 OPERATION

A. Activation of any manual pull station, heat detector, duct smoke detector, smoke
detector or sprinkler water flow switch, to provide the following automatic
operations:

1. Sound a pulsing audible signa at the Fire Alarm Control Panel. Pressing
the alarm acknowledge key on the Fire Alarm Control Panel shall silence
the audible signal during the alarm condition. Subsequent alarm conditions
shall again sound the audible signal.

2. Flash the genera adarm LED indicator on the Fire Alarm Control Panel.
Pressing the alarm acknowledge key on the fire dlarm control panel shall
continuoudly light the general alarm LED indicator during the alarm
condition. Subsequent alarm conditions shall again flash the general alarm
LED indicator.

3. Display ageneral alarm indication and system status summary (numbers of
alarm, supervisory and/or trouble conditions) on the Fire Alarm Control
Panel Liquid Crystal Display (LCD). Pressing the alarm acknowledge key
shall display, for 30 seconds, the individual device display, to include the
"alarm" status and custom label (up to 40 characters and spaces) for the
addressable device reporting the alarm condition. At the end of the 30
second period, the general alarm indication and system status summary
shall again be displayed.

Theindividual device display may be recalled at any time by repressing the
alarm acknowledge key or until the alarm condition is reset to normal.

4. Enter the custom label for the device reporting the alarm condition with
time and date of occurrence into the fire alarm control panel historical
alarm log for future recall.
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5. Sound the “slow whoop” alarm signal throughout the alarmed floor, floor
under & floor above. The alarm signals may be silenced during the alarm
condition by operation of the Fire Alarm Control Panel alarm silence
switch. Subsequent alarm conditions shall initiate the strobe light.

6. Flashall aarm strobe lights throughout the alarmed floor and floor up and
down. The alarm strobe lights may be turned off during the alarm
condition by operation of the Fire Alarm Control Panel alarm silence
switch. Subsequent alarm conditions shall again turn on the alarm strobe
lights.

7. For HVAC / Smoke Control Equipment, follow the HVAC / Smoke
Management Scenario by Hardwired control Modules from the Fire Alarm
System Superseding any Manua or BM S actions

8. Recdl al elevatorsto the ground/entry level or alternate level if designated
by the local authorities.

9. Automatically initiate prerecorded messages of the voice panel to the
alarmed zones.

10. Send an aarm signal to a Central Station monitoring facility to dispatch
the Fire Department.

11. Activate the printer to printout a hard copy record of the alarm activation
to include the time and date and custom label for the device reporting the
alarm condition.

B. System Supervisory Operation for Off / Normal Conditions

1. Thefollowing equipment or devices associated with the fire dlarm system
shall be supervised for normal and off/normal conditions:

a.  Sprinkler valve tamper switches.
b. Firepump power failure and phase reversal.

c. Emergency generator running and failure to start.
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2. Activation of any itemsin B.1 above to automatically:

a.  Sound an audible signa at the Fire Alarm Control Panel. Pressing the
supervisory acknowledge key on the Fire Alarm Control Panel shall
silence the audible signal during the off/normal condition. Subsequent
off/normal conditions shall resound the audible signal.

b. Flash the general supervisory service LED indicator on the Fire Alarm
Control Panel. Pressing the supervisory acknowledge key on the Fire
Alarm Control Panel shall continuoudly light the general supervisory
service LED indicator during the off/normal condition. Subsequent
off/normal conditions shall again flash the genera supervisory LED
indicator.

c. Display a general supervisory indication and system status summary
(numbers of alarm, supervisory and/or trouble conditions) on the Fire
Alarm Control Panel Liquid Crysta Display (LCD). Pressing the
supervisory acknowledge key shall display, for 30 seconds, the
individual device display, to include the "off/normal” status and custom
label (up to 40 characters and spaces) for the supervisory device
reporting the off/normal condition.

At the end of the 30 second period, the general supervisory indication
and system status summary shall again be displayed. The individual
device display may be recalled at any time by repressing the supervisory
acknowledge key or until the off/normal condition is restored to normal.

d. Enter the custom label for the zone reporting the off/normal condition
with time and date of occurrence into the Fire Alarm Control Panel
historical trouble log for future recall.

e. Activate the printer to printout a hard copy record of the off/normal
activation to include the time and date and custom label for the device
reporting the off/normal condition.

C. SYSTEM SUPERVISION

1. FireAlarm Life Safety System to be e ectrically supervised to automatically
detect and report trouble conditions as follows:
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a. The fire darm system wiring (except control wiring between fans and
their control zone addressable module) shall be electrically supervised to
automatically detect and report trouble conditions to the Fire Alarm
Control Panel.

b. Any opens or grounds on Monitor Zone Addressable Module alarm
initiating, supervisory or status monitoring circuit wiring and any opens,
grounds or shorts across addressable data communications, alarm signal
or alarm light wiring shall initiate a system trouble condition.

c. System addressable devices shall be supervised for placement and normal
operation. Removal of an addressable device or the failure of its internal
electronic circuitry shall initiate a system trouble condition.

d. Operation of the central station agency alarm disconnect switch or any
manual control commands that ater the system from its normal
programmed standby configuration shall initiate a trouble condition.

2. Trouble conditions shall automatically:

a. Sound an audible signa at the Fire Alarm Control Panel. Pressing the
trouble acknowledge key on the Fire Alarm Control Panel shall silence the
audible signal during the trouble condition. Subsequent trouble conditions
shall resound the audible signal. The audible trouble signal shall aso
resound at programmable time intervals to remind the system operator
that the trouble condition(s) till exists.

b. Flash the general system trouble LED indicator on the Fire Alarm Control
Panel. Pressing the trouble acknowledge key on the Fire Alarm Control
Panel shall continuoudly light the general trouble LED indicator during
the trouble condition. The visua indication shall remain on until the
trouble condition is restored to normal. Subsequent trouble conditions
shall again flash the general trouble LED indicator.

c. Display agenera trouble indication and system status summary (numbers
of alarm, supervisory and/or trouble conditions) on the Fire Alarm Control
Panel Liquid Crystal. Display (LCD). Pressing the trouble acknowledge
key shall display, for 30 seconds, the individual device or circuit display,
to include the "trouble" status and custom label (up to 40 characters and
gpaces) for the addressable device or circuit reporting the trouble
condition. At the end of the 30 second period, the general trouble
indication and system status summary shal again be displayed. The
individual device/circuit display may be recalled at any time by repressing
the trouble acknowledge key or until the trouble condition is restored to

normal.
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d. Enter the custom label for the device or circuit reporting the trouble
condition with time and date of occurrence into the fire aarm control
panel historical troublelog for future recall.

e. Pre-amplifiers and tone generators to be arranged so that a trouble
condition transfers the operation to an identical and equally sized standby
unit immediately. Pre-amplifier units to be supervised at all times.

f. Power amplifiers to be arranged so that a trouble condition automatically
transfers the operation to an equally sized standby amplifier. Primary and
standby amplifiers to be supervised at all times even while the amplifier
has been selected and isin operation.

g. Activate the printer to printout a hard copy record of the trouble condition
activation to include the time and date and custom label for the device or
circuit reporting the trouble condition.

1.6 CAUSE & EFFECT MATRIX

A. The contractor shall provide a detailed cause and effect matrix as a shop
drawing which shall reflect all details about the fire alarm conditions,
supervision conditions and trouble conditions for al fire alarm system
components and al related systems and equipment (HVAC,
Elevators,...etc).

B. Cause & Effect Matrix shall include the following:

— Composite Drawings indicating the Fire Alarm & Voice Evacuation
System and the HVAC & Smoke Control System.

— Detailed table for the HVAC & Smoke Control Equipment complete
with the relevant Control / Monitor Modules.

— Table for al other Control / Monitor Modules for Elevators,
Generators, Fire Pump, ...etc.

1.7 SYSTEM WALK TEST

A. The Fire Alarm Control Panel shall permit one person system walk test. The walk
test mode shall be pass code protected, requiring the entry of a minimum five
digit pass code before the walk test mode is enabled.
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B. Fire darm system addressable devices may be divided into as many as eight
groups for testing purposes. Putting one group into the walk test mode shall not
impair the normal operation of the remaining seven groups.

C. When a group of addressable devices is put into walk test mode, the alarm
verification function, if provided, shall be disabled in order to expedite testing.

D. The walk test mode may be enabled for a programmable amount of time up to 8
hours. If no devices in the system/an enabled group have been activated during
the programmed time, the Fire Alarm Control Panel shall automatically revert to
normal system operation.

E. When placed in the walk test mode by authorized personnel, activation of any
alarm initiating device shall:

1. Sound apulsing two second signal on all audible alarm signaling devices.

2. Log the alarm condition in the Fire Alarm Control Panel historical trouble log
for future review/recall.

3. TheFire Alarm Control Panel shall automatically reset itself after each alarm
test.

F. When placed in the wak test mode by authorized personnel, momentary
disconnection of addressable data communication, alarm initiating, supervisory
or alarm signaling circuit wiring shall:

1. Sound a continuous four second signal on al audible aarm signaling
devices.

2. Log thetrouble condition in the Fire Alarm Control Panel historical trouble
log for future review/recall.

3. The Fire Alarm Control Panel shall automatically reset itself after each
circuit's wiring is reconnected.

18 QUALIFICATIONS OF MANUFACTURER

A. Manufacturer and/or supplier of system specified shall have following
gualifications and submit documentary evidence of same:
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1. Existence at time of bidding of local factory authorized office near project
site, with staff of factory trained engineers and technicians who are qualified
to provide instruction, routine and emergency maintenance and repairs on
portions of systems. Proof to include evidence of at least three similar
installations currently in satisfactory service. Installations by another
distributor of proposed manufacturer will not be accepted as proof.

2. Having 10 years or more of experience in successful application, installation
and operation of computerized systems, and sub-systems, as herein specified
and noted.

3. Provide written guarantee that local office will be maintained with qualified
staff of engineers and technicians for an agreed upon period.

1.9 TRAINING OF CONSOLE OPERATORS

A. Manufacturer to train not less than 5 operators of console, with personnel on
job instruction provided by competent engineer representing Manufacturer.

B. Manufacturer to provide each operator with complete, printed operating
instructions and brief sub-system description in manual or handbook form.

C. Manufacturer to provide two distinct training sessions, with minimum
training time of one day each. Sessions scheduled to suit requirements, may
be scheduled at any time from award of contract to end of guarantee period at
owner's request.

D. Manufacturer to train operators in preventive maintenance of console printers
and other equipment, inclusive of replacing paper, tapes and bulbs.

E. Manufacturer to furnish letter stating that operators have completed training
operation of system.

1.10 COORDINATION

A. Contractor to coordinate with Mechanica Contractor and Section 15000 for
installation of duct mounted smoke detectors and motor controls for control /
monitor for al of HVAC Equipment

B. Contractor to coordinate with Sprinkler drawings and Section 15000 for

interface with sprinkler devices.
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C. Contractor to coordinate with Elevator supplier for interface with terminal
recal relay.

D. Contractor to Coordinate with the Public Address System supplier for muting
the system in the alarmed zone only.

E. Contractor to coordinate with Architect for fina locations of devices and
appearance.

111 ZONING OF DEVICES (FOR LED ANNUNCIATION AT (MFACP))

A. Manua Alarm Stations. Provide one alarm zone per floor.

B. Smoke Detectors: One detector zone per floor plusindividual zonefor all
electric rooms/closets per floor and mechanica rooms per floor.

C. Sprinkler Water Flow Switches: Individually zoned per switch for alarm.

D. Sprinkler Valve Tamper Switches: Provide one monitor zone for each switch
or amaximum of two switches per zone if serving the same sprinkler branch
line.

PART 2 PRODUCTS
21  ACCEPTABLE MANUFACTURERS

Asper recommended manufacturer'slist.
2.2 SYSTEM CABLES

All of thefire alarm & voice evacuation system cables shall be fire resistant cables
according to BS:6387 Categories C, W & Z, Cable Size & Type to be as per the
Equipment's manufacturer recommendations.

2.3 EQUIPMENT

A. Basic System Equipment, Addressing and Operating Capabilities

1. The addressable intelligent fire alarm system shall provide an individual
multiplex data address for each addressable manual fire alarm station,
addressable smoke detector, addressable flame detector, addressable heat
detector, Monitor Zone Addressable Module and Control Zone

Addressable Module.
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2. The Fire Alarm Control Panel shall provide Standard 72, addressable
intelligent data communications circuits to provide connection of and
communication with the addressable devices, as required by these
specifications and/or as shown on the drawings.

In order to permit future additions, no more than 75% of the addresses
available on any single addressable data communications circuit shall be
utilized.

3. Addressable intelligent data communications between the Fire Alarm

Control Panel Addressable Interface Circuit Modules and addressable
intelligent devices shall be digital transmissions which shall consist of
multiple 11 bit messages with start, data, parity and stop bits. Address,
parity, overrun, framing and check sum tests must be passed for any
message to be considered valid. Addressable data communications circuits
between the Fire Alarm Control Panel and addressable devices shal
operate at 4800 baud.
Each NFPA 72, Style 6 (Class A, four-wire) addressable data
communications circuit shall be capable of communicating with an
addressable device up to 375 wiring meters distant and with a total up to
1,500 meters of wiring in all branches.

4. Monitor Zone Addressable Modules (intelligent type) shall be provided to
connect to and provide individually addressed alarm initiating, supervisory
or status monitoring circuits for non-addressable devices such as sprinkler
water flow alarm switches, remote building(s) alarm and trouble, sprinkler
valve tamper switches, fans and/or dampers. Each Monitor Zone
Addressable Module shall provide one NFPA 72, Style D (Class A, four
wire) supervised circuit. Assignment of individual MZAM circuits for
alarm, supervisory or status monitor operation shall be accomplished
during the programming of the Master Controller Module Central
Processing Unit (CPU) software.

5. Control Zone Addressable Modules ( intelligent type ) shall be provided to
connect to and provide Fire Alarm System Control of remote equipment
such as air handling systems and stairwell smoke hatches.

Each Control Zone Addressable Module shall provide one individualy
addressable control relay with Double-Pole, Double-Throw (DPDT)
contacts fused. Assignment of individual CZAM relays for control
operation shall be accomplished during the programming of the Master
Controller Module Central Processing Unit (CPU) software.
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Each of the following types of equipment shall be provided with a CZAM
control relay typically as follows:

a. Fans: Provide two control modules for each fan as required by the
Mechanical Specifications and Local Codes and authorities and in
order to enable full control on the Fan.

b. Smoke dampers. provide one control module for each HVAC fire
smoke damper. The quantities of these control modules shall be taken
from the HVAC design documents.

6. Alarm speaker/alarm Strobe Light Combination Units. Provide as shown
on the drawings supervised, alarm speaker/ strobe light circuit, wired from
the Fire Alarm Control Panel, for each floor. Each circuit shall support a
ground of up to 15 alarm speaker/alarm strobe light units.

7. Each of the following types of remote equipment associated with the fire
alarm system shall be furnished with a manual control switch at the Fire
Alarm Control Panel, as required by the functional requirements of these
specifications, but shall be typically asfollows:

a. Provide a switch with LED status for lock-out of elevator recall
operations for use during testing of system.

b. Provide a switch with LED status for disconnection of Central Station
signaling.

c. Provide an (ON / OFF / Auto) Switch with LED status for each Fan
including the Air Handling Unit's Fans.

d. Provide an (ON / OFF) Switch with LED status for each motorized
damper including the Air Handling Unit's dampers.

B. Fire Alarm Control Panel(s): The Fire Alarm System Control Panel(s) shall
incorporate al control, aarm, relay and necessary modules and componentsin
surface mounted cabinets. The operating controls and zone/supervisory
indicators shall be located behind locked, steel door/Plexiglas window
assemblies, with keys made available only to Fire Department and other
authorized operating personnel. All control modules shall be labeled, al zone
locations shall be identified, and the panel shall be provided with a set of
permanently mounted operating instructions.
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The panel, door and frame assembly shall be steel, with red finish. The panel
shall contain system power supplies, data bus conductors, battery charger and
all necessary function modules and components, including but not necessarily
limited to the following:

1. Master Controller Module: A panel shall be provided to act as a centra
processing, indicating and control location for the fire alarm system and
shall include:

a. Solid state, microprocessor based, Central Processing Unit (CPU) to
process al system data and generate al system automatic alarm
functions. Any addressable device or conventional hard-wired alarm
initiating, supervisory or status monitoring circuit may be software
programmed to activate any system control relay or signaling circuit.
All control-by-event programming, custom LCD display labels and
alarm codes shall be stored in non-volatile solid state memory, which
shall be on-site programmable.

b. Four levels of access to system control and software functions. Level 1
shall be the lowest level of access and shall not require a pass code.
Levels 2, 3 and 4 shall require a pass code of up to ten digits, with
Level 4 being the highest (most restricted) level of access. System
software shall permit up to 20 individual pass codes to be programmed
into the system.

c. Solid state memory for alarm and trouble historical logs. Each log,
alarm or trouble, shall be capable of storing up to 300 events with the
time and date of occurrence.

d. A module placement supervisory circuit through the module data
conductors.

e. Thefireaarm control panel shall have abuilt in printer.
f. 80 character, alphanumeric, backlit, Liquid Crystal Display (LCD).

g. System aarm LED indicator with alarm condition acknowledge
button.

h. System supervisory condition LED indicator with supervisory
condition acknowledge button.

G daaly il 3 ) 055/2346893 / uSé
34

—
| —



= ) "E_.jlﬁ‘}l\ daala cliddua
E;‘ N\ il sidiall g 3 gt 3 1)
{24 J\w. ]

220 / / shuds [ 368 Aallial)

i. System trouble condition LED indicator with trouble condition
acknowledge button. System power on LED indicator.

J.  System aarm silence button.
k. System reset button.

. Central station alarm disconnect switch with "activated" LED
indicator.

m. Four programmable control switches with "activated" LED indicators.
n. Anaarm/trouble audible signal.

0. Display action and data entry/control keypads.

p. Two NFPA 72, Style Z (Class A, four-wire) alarm signaling circuits.

2. System Meter Module: The system meter module shall provide visual
indication of system voltage and supervisory current. The meter module
shall contain a voltmeter with arange of from O to 50 VDC for indicating
system voltage. The module shall be readily disconnected for ease of
servicing and placement supervised via its connection to the Master
Controller Module.

3. Addressable Interface Module: The addressable intelligent interface
module(s) shall provide one addressable data communications circuit to
enable the Fire Alarm Control Panel to communicate with the addressable
devices. Each addressable data communications circuit shall provide
NFPA Standard 72, Style 6 (Class A, four-wire) supervised operation.
When wired for NFPA Standard 72, Style 6 (Class A, four-wire) operation,
a single open or ground fault shall not impair a circuit's operation.
Addressable data communications circuit wiring shall be supervised for
opens in the circuit, shorts across the pair and ground faults. An
addressable data communications circuit fault shall initiate a system
trouble display and audible trouble signal at the Fire Alarm Control Panel.
Faults on one addressable data communication circuit shall not impede
operation of other circuits. The module shall be readily disconnected for
ease of servicing and shal be placement supervised by the Master
Controller Module.
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In each Fire Alarm Control Panel, Provide available spare addressable
interface module in addition to free space for a minimum of two future
addressable interface modules.

4. Indicating Appliance Signal Circuit Modules: The indicating appliance
signal circuit module(s) shall provide six independently controllable alarm
signa circuits. Each alarm signal/speaker circuit shall be configured for
NFPA 72, Style Z (Class A, four-wire) supervised operation monitoring
for opens, shorts or ground faults. When wired in the Class A, four-wire
configuration, a single open or ground fault shall not prevent the activation
of the alarm signal devices.

When a circuit fault is detected, the module shall light the genera trouble
LED on the Master Controller Module and initiate a system general
trouble condition.

Each signal circuit shall be protected by an individual fuse on the module.
The module shall be readily disconnected for ease of servicing and
placement supervised by the Master Controller Module.

5. Auxiliary Control Relay Modules: The auxiliary control relay module(s)
shall provide relays and their bases, complete with terminals for
Contractor wiring, for control of external equipment functions. Each
module shall provide eight independently, controllable, Single-Pole,
Double-Throw (SPDT) relays. Each relay shall also be provided with a
supervised, status monitoring circuit to monitor the status of the controlled
device (status contacts provided by others).

The module shall be readily disconnected for ease of servicing and shall be
placement supervised by the Master Controller Module.

6. Communication Module: The module shall provide two communications
ports with ASCII output (adjustable baud rate) for operation of system
printers and/or Color Graphic Station.

7. Emergency Voice Diadler: shall be provided with following facilities:

- 2channelsinput

- Total recording timeis 60 sec., splitted between No. 6 messages.

- 8telephone numbers

- Diding mode ( DTMF/ PULSE)

- Cdl list, priority order, communication delay, call progress
function & message report facilities should be included.
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8. Telephone Line modem: It converts data in the RS232C format to or from
FSK modulation to permit data communications over |leased/dedicated
telephone lines to remote system devices such as CRT displays and
printers. It shall be capable of providing either half-duplex (two-wire) or
full duplex (four-wire) operation.

The modem shall provide a power-on LED indicator and six diagnostic
LED indicators for: receive data, transmit data, carrier on, clear to send,
reguest to send, and data set ready.

9. Battery Pack: The fire darm system shall be provided with battery backup
capability. The batteries shall provide 24-hours of normal standby
operation and 30 minutes of norma alarm operation at the end of the
24-hour standby period. The batteries shall be placement and high/low
voltage supervised by the Master Controller Module.

All battery charging and recharging operations shall be automatic.

Standby power for the system shall be produced by maintenance free,
sealed, lead acid or nickel cadmium batteries. The system batteries shall be
supervised so that alow battery condition or disconnection of the batteries
shall be audibly and visually annunciated at the control panel. Battery
chargers shall have the following operating characteristics:

a. Ability to charge batteries to 90% of their capacity within twelve
(12) hours.

b. Compatible with either lead acid or Ni-cad batteries.

c. All circuits requiring system operating power shall be individually
fused.

10. Each fire alarm control panel shall be provided complete with spare power
supply, spare power amplifier, spare addressable loop card and free space
for additional two cards for future extension.

C. Voice Communication System

1. The voice communication system shall be an integrated modified triple
channel system with the capability of transmitting eight (8) digitized and
multiplexed audio signals simultaneously to different areas of the building.
The system shal include custom pre-programmed digitized voice
messages, words, and alarm tones that can be transmitted to all or specific
areas of the building. The exact sequence of operations must be confirmed
with the consultant. The voice communication system shall provide

G daaly il 3 ) 055/2346893 / uSé
( 1
L 37 )




e 2518 50 daals bt
E;‘ N\ il sidiall g 3 gt 3 1)
(el il |

220 / / shuds [ 368 Aallial)

prioritized paging announcementsto all zones and selected zones of the
building.

2. Thesystem shall provide alocal temporal back up tone at each amplifier to
allow evacuation signals to be broadcast in the protected premises in the
event of aloss of data communication from the multiplexed audio riser.

3. A digital message unit shall be provided with 8 messages and 32 minutes
of pre-recorded emergency massaging. The message contained in the fully
digital message unit shall be recordable in the field on a computer.

4. One (1) channe shall be used for genera paging from a remote
microphone. During a fire alarm condition, general paging shal be
automatically overridden by emergency alarm tones and emergency paging
from the EVAC center. General paging shall include ability to page
specific zones only and “all call”. Confirm zone arrangement, with
consultant prior to programming.

5. The voice messages shall include an EVAC message, Drill Message and
an All Clear Message. The text of all the messages will be custom made to
the approval of the owner and the local fire department and must form part
of the fire safety plan for the building. The EVAC message will be
configured such that the floor of alarm can be incorporated into the
message. Voice splicing will allow the EVAC voice message to indicate
what floor or areais actualy in alarm in ahigh rise building. All messages
will be professionally recorded in a sound studio before being digitized.

6. The System shall have Positive Alarm Sequence as detailed in the NFPA
72.

7. All messages, words, and alarm tones will be digitized and stored on a
pluggable integrated circuit chip located on the audio controller board. All
equipment must be approved for use with the specific voice
communication system by the voice communication system manufacturer.

8. 1-way voice communication shall provide intelligible low level reproduce
tones and/or voice instructions to al areas of the building. The system
shall have the ability to automatically or manually sound the second stage
“evacuation” tone (120 pulses per minute) in the zone and/or on the floor
of alarm, while at the same time being able to sound the first stage “alert”
(20 pulses per minute tone or “voice instructions” to other areas of the

building).
G daaly il 3 ) 055/2346893 / uSé

'

38

—



!E-JGJ‘ daala cliddua
il fidall g 28l 53]

220 / / shuds [ 368 Aallial)

9. The system shall be capable of selecting the proper tones and phrases
based upon specific conditions and location, sort and transmit the audible
information and repeat the transmission as many times as required
(Phrases, words, and aarm tones) shall be stored on non- volatile solid
state integrated circuits and shall be completely field programmable on the
Ste.

10. The handset microphones shall be a dynamic noise canceling type with a
frequency response from 100 to 10,000 Hz. Any automatic alarm which
may be sounding may be overridden by the use of the microphone.

When the manual voice announcements are completed the system shall
revert back to the previous alarm unless reset or restored to normal by
authorities in charge. The main fire alarm control panel shall have a master
microphone to control the speaker circuitsin all aress.

11. Manual control of the building speaker circuits shall be accomplished via
dedicated speaker circuit toggle switches. These switches give the operator
the ability to select the areas of the building to be activated during an
alarm condition.

D. Power Amplifiers

1. Primary amplifiers are to be sized to accommodate all the speakers shown
on the drawings, with 25% spare capacity included. Back-up amplifiers to
be provided in each fire alarm control pandl.

2. Each audio power amplifier shall have integra audio signa de-
multiplexers, alowing the amplifier to select any one of eight digitized
audio channels. The channel selection shall be directed by the system
software. Up to 8 multiple and different audio signals must be able to be
broadcast simultaneously from the same system network node.

3. Each amplifier output shall include a dedicated, supervised 70/100 VM S
speaker circuit which is suitable for connection of emergency speaker
appliances. Each amplifier shall be also include a notification appliance
circuit rated a 24 VDC @ 3.5A for connection of visible (strobe)
appliances. This circuit shal be fully programmable and it shall be
possible to define the circuit for the support of audible, visible, or ancillary

devices.
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4. Standby Audio amplifiers shall be provided that automatically sense the
faillure of a primary amplifier and automatically program themselves to
select and de-multiplex the same audio information channel of the failed
primary amplifier and fully replace the function of the failed amplifier.

5. In the event of atotal loss of audio data communications, al amplifiers
will default to the local “EVAC” tone generator channel. If the local panel
has an alarm condition, then all amplifiers will sound the EVAC signal on
their connected speaker circuits.

6. Audio amplifiers shall automatically detect a short circuit condition on the
connected speaker circuit wiring and shall inhibit itself from driving into
that short circuit condition.

7. Technica performance

= Power rating: sufficient to feed al evacuation loudspeakers
(AW/speaker + 2W/horn speaker) connected to the power amplifier
including 25 % spare.

Frequency response : 40 Hz to 4 kHz fully loaded.

No load to full load differentiation less than 3 db.

Noise 65 dB below rated output.

Distortion less then 0.5%

Output voltage to be 70/100 volt constant voltage distribution
configuration.

E. Speaker Control Circuits

1. Each Zone Shall have two Speaker Lines connected to different amplifiers,
Adjacent speakers shall not be connected to the Same Speaker Line.

2. Supervision of speaker circuit wiring must be continued, while quiescent,
or selected to alarm mode.

3. Speaker zones to have a maximum initial loading of 75% capacity.

4. All evacuation speaker serving certain staircase shall be considered as a
separate zone and shall connected to its own amplifier.

F. Peripheral Devices: The following material to be supplied and installed as
indicated on the drawings:

1. System Printer: The printer shal be provided with the following
operational capabilities:
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a A permanent hard-copy record of all pertinent details of system
activity. Included on this record shall be all unscheduled status change
events, all operator acknowledgments of these events and all operator
control commands into the system and the time and date of all
occurrences.

b. The system printer shall record all alarm, supervisory and trouble
conditions by address number and custom label.

The custom label, of up to 40 characters and spaces, and time and date
of alarm, supervisory or trouble condition activation shall be printed
out in a language text so that the source of the condition is clearly
understood without referring to a code directory. Printout by address
or code number only shall not be as considered functionaly
equivalent.

c. Thecustom label (location message), of up to 40 characters and spaces,
for aspecific device or circuit shall correspond to that displayed on the
Fire Alarm Control Panel Liquid Crystal Display.

2. Addressable Manua Fire Alarm Stations: Double Action (lift cover and
pull aarm lever), non-coded type manua station, of cast metal
construction, with normally open, Single-Pole, Single-Throw genera
alarm contacts. The manua station shal include an addressable module
which shall consist of printed circuit board with discrete circuitry for
monitoring the station alarm contacts. When operated, the alarm lever
shall remain in its "down" position to indicate its operation, with alarm
contacts closed until the station is reset. The station shall be reset by
opening the front, resetting the lever and closing the station front.

The station shall be tested by opening the station front and then returning
same to normal. It shall be necessary to open the station to replace the
break rod. A spare break rod shall be furnished with each station.

3. Addressable intelligent Smoke detector. The smoke detector shall be
photo-electric type with built in microprocessor. The detector should be
UL listed and provided with surface mount, addressable base assembly
with an alarm LED indicator and screw terminals for all connections. The
addressable base shall respond to polling signals from the fire alarm
control panel and shall report alarm or trouble status changes. Base
assemblies shall provide detector twist / lock capability.

4. Intelligent smoke detector with integral buzzer: shall be similar to the
above specified smoke detector but it will be equipped with integral
buzzer with 82 dBA @ 10 fest.
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5. Addressable intelligent Heat Detectors: Shall be two-wire, combination
rate-of-rise alarm function and fixed temperature element heat detector.
Activation of the rate-of-rise or fixed temperature alarm functions shall be
self-restorable when the ambient temperature stabilizes. Each detector
shall utilize solid state components and shall be listed for U.L. Standard
521. Detectors shall be provided with surface mount, addressable base
assembly with an alarm LED indicator and screw terminas for all
connections.

The addressabl e base shall respond to polling signals from the Fire Alarm
Control Panel and shall report alarm or trouble status changes. Base
assemblies shall provide detector twist/lock capability.

6. Addressable intelligent area heat detector (90°C): in generator rooms, a
fixed temperature (90° c) heat detector shall be used.
The detector shall be self restorable type and complete with surface-mount
addressabl e base assembly.

7. Monitor Zone Addressable Modules. Shall be individually addressable
alarm initiating/supervisory circuit board(s) and shall consist of printed
circuit board with discrete circuitry for monitoring normally open, dry
contacts using NFPA 72, Style D (Class A, four-wire) circuit supervision.
The monitor shall respond to polling signals from the Fire Alarm Control
Panel and shall report alarm initiating/supervisory circuit status changes to
it. The monitor shall include a field programming capability for the
assignment of its individual address number and clamp-type terminals for
making wiring connections.

The monitor module shall draw its power from the Fire Alarm Control
Panel via a separate power circuit. The monitor shall be furnished for flush
mounting or surface mounting, where shown on the drawings.

8. Control Zone Addressable Modules: Shall be individually addressable
control relay and shall consist of printed circuit board with discrete
circuitry for controlling one individually addressable control relay with
Double-Pole, Double-Throw contacts. The control shall respond to
control signals from the Fire Alarm Control Panel.

The control shall include a field programming capability for the
assignment of itsindividual address number and clamp-type terminals for
making wiring connections. The control shall draw its power from the
Fire Alarm Control Panel via a separate power circuit.
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9. Addressable beam smoke detectors. shall consist basically of transmitter
and receiver units. Smoke entering the area between the transmitter and
receiver causes asignal obscuration at the receiver. When the obscuration
reaches one of two predetermined thresholds (chosen with a switch in the
receiver), the detector generates an alarm signal. Complete blockage of
the beam causes a trouble signal to avoid false darms. Slow changes in
obscuration due to a build up of dirt or dust on the lens of detector are
compensated for by a micro controller which continuously monitors the
signal strength and periodically updates the alarm and trouble thresholds.
The detector shall be fed by 24 VDC.

10. Addressable natural gas detector shall be installed in Kitchen and in the
route of gas piping routing to detect any gas leakage as indicated on the
drawings. The sensitivity of gas sensor shall be from 0 to 10,000 ppm of
methane; the gas sensor shall heavy duty, explosion proof, dua linear
output transducer and shall be powered by low voltage (24 VDC) from
the Fire Alarm System.

11. Duct Smoke Detectors: UL 268A listed, addressable, intelligent
photoelectric type, incorporating sampling tubes and housing designed
for this application. Duct mounted smoke detectors hidden from view to
be supplied with remote indicating pilot lights for wall/ceiling mounting
near the location of the hidden detector. The detector to be of the same
manufacturer as the control equipment and incorporate a built-in test
station.

12. Fire Fighter Telephone Jack: Semi-Flush Stainless Steel Faceplate with
pre-wired Single Phone Jack. Each Fire Figther Telephone Jack shall be
provided complete with addressable control module for individual
addressing of each Jack.

13. EVC Cone Speakers with Strobe Light

a In al finished areas provide a combination of 114 mm cone-type
speaker and strobe light with a round enamel painted steel baffle
suitable for ceiling or wall mount applications. Speaker assembly shall
consist of the following:

1. Fireretardant and moisture proof cone rated 2 watts.

2. 70 volt matching transformer complete with 1/4, 1/2, 1 and 2 waitt
taps.
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220 gram magnet.
80 Hz to 13,000 Hz frequency response.
94 dB at 1.2 m, with a 1 watt input.

The loudspeaker shall be flush mounted, white complete with
round thin metal grille and fire dome (back box).

Moisture repellant treated steel enclosure.

Specially designed for fire darm system and it must be listed by for
this purpose.

Strobe Light shall be with flash output 75 cd according to UL 1971,
either Built in the Evacuation Loudspeakers or not according to the
drawings.

10. Built in current limiting electronics.

14. EVC Horn Speakers

a

7.

8.

In locations indicated on the drawings, provide weatherproof 114 mm
red, horn speakers as indicated on drawings. Speaker assembly shall
consist of the following:

Rugged die-cast metal housing.
Vandal resistant grille.
High efficiency driver.

70 volt matching transformer complete with 1/2, 1, 2 and 4 watt
taps.

400 Hz to 4,000 Hz frequency range.
90 dB at 3 m, with a2 watt input.
Pre-tap horn speakers at 2 watts.

Specidly designed for fire alarm system and it shall be listed by for
this purpose.
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9. Builtin strobe light with flash output 75 cd according to UL 1971
10. Builtin current limiting electronics.

PART 3 EXECUTION

31 INSPECTION

Examine areas and conditions under which fire alarm system is to be installed.
Notify Owner in writing of conditions detrimental to proper completion of the
work. Do not proceed with work until unsatisfactory conditions have been
corrected.

32 INSTALLATION

A. Install fire aarm devices, wiring and main equipment as indicated, in
accordance with manufacturer's written instructions, requirements of applicable
Standards, and in accordance with recognized industry practices to ensure that
installation complies with requirements and serves intended function.

B. Coordinate as necessary to interface installation of fire alarm system with other
work.

C. Protect al equipment from dirt, moisture and construction debris, subsequent
and during installation until project is accepted by Owner.

D. Fire stop penetrations of floor slabs or fire walls in accordance with all local
codes.

E. Contractor to furnish all conduit, wiring, outlet boxes, junction boxes, cabinets
and similar devices necessary for a complete installation. All wiring types as
recommended by the manufacturer installed in conduit throughout or as
approved by the local Fire Department. Junction boxes to be painted fire
department red for identification.

F. End of Line Devices (Resistors/Diodes/Capacitors): Shal be furnished as
required for mounting as directed by the manufacturer to electrically supervise
al wiring.

G. All wiring shall be color coded throughout, to local or National Electrical Code
Standards. All wiring shall be of the type recommended by the manufacturer,
type Flame retardant, and shall be installed in dedicated, rigid, threaded, steel,
galvanized conduit throughout. Provide flex conduits at water flow, tamper and
smoke vent connections.
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H. All wires shall test free from earth (grounds) or crosses between conductors.

Circuit wiring from the Fire Alarm Control Panel to the system peripheral
equipment shall be as per the system manufacturer's recommendations, official
letter from the manufacturer to be submitted by the contractor.

I. Fire darm system termina and junction locations shall be identified in
accordance with NFPA Standard 70, Section 760-3. Terminal and junction
boxes shall be painted red and stenciled in white letters "FIRE ALARM,
"preventing unintentional interference with the fire alarm system wiring during
testing, servicing and additional modifications to the system.

J. The system shall be arranged to receive power from three-wire, 220/380 volt, 50
Hertz aternating current supply through fused cut-out, as shown on drawings.
All low voltage operation shall be provided from the Fire Alarm Control
Panel(s).

K. All fina connections between system equipment and the wiring shall be made
under the supervision of atrained manufacturer's technical representative.

L. Wiring within component enclosures and terminal cabinets: All wiring shall be
installed in a neat and workmanlike manner and shall be trained parallel with or
at right angles to the sides and back if any enclosure or cabinet.

All circuit conductors broken, spliced, or connected in any enclosure, cabinet,
mounting or junction box shall be connected to termina blocks with each
terminal spade lugs or with approved pressure type terminal blocks. A termina
cabinet shall be installed where any circuit tap is made and must be painted fire
department red. All wiring within the enclosure shall be readily accessible
without removing any component parts.

M. System Field Wiring: Field wiring shall be solid copper sized as required.
Wiring connecting the power supply shall be minimum 2.5mm? size conductors.

All conductors shall be instaled in rigid heavy metal conduit or electrical
metallic tubing run surface or concealed and as required by applicable codes.
Each conductor used for the same specific function shall be distinctively color
coded and must be clearly identified at both termina points. Wiring for the fire
systems shall be installed as herein described and separate from any other
wiring systems.
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N. Install manual pull station in boxes as required, recessed outlet boxes with
plaster rings, except in unfinished areas where the pull stations must be surface
mounted in which case, install the stations in surface mounted boxes.

O. Install the mounting plate of detectors to ceiling mounted boxes. Secure the
detectors to the plates.

P.  Secure the base of each ceiling mounted products of detectors to boxes, either
flush or surface mounted as required. Secure detector heads to the bases.

Q. Provide al required evacuation speakers. Speakers shall be flush ceiling
mounted cone type and surface mounted horn type as indicated, each complete
with a proper back box. Ensure that exterior speakers are weatherproof and
mounted with a weather sealed gland nut connection at the proper dispersion
angle. Speaker grille finishes to be confirmed with Project Manager.

R.  Flush mounted ceiling mounted speaker back boxes must be supported from
the structure and not the suspended ceiling grid or tiles. Speakers should be
connected to the specified taps .

S.  Provide engraved lamacoid identification nameplates for each equipment or
wiring housing and secure to the front of the housing. Exact wording
designations and sizes to be reviewed and confirmed with the Project Manager
prior to manufacturer

T. Confirm the exact location of all components prior to roughing-in.
33 CLEAN UP

Upon completion of the installation, all debris created by the installation shall
be removed from the premises or disposed of as directed by the Owner.

34 FIELD QUALITY CONTROL

A. Upon completion of installation of Fire and Life Safety System and after system
has been energized, test equipment to demonstrate compliance with
requirements. Field correct or replace defective equipment, and retest.

B. A factory trained technician to supervise the final connections, tests and
adjustments of al equipment upon completion. Each device be tested by the
manufacturer's representative, in the presence of the owner's representative; a
test report completed in triplicate, and signed by the owner's representative to
indicate that he witnessed the testing of the system.
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A copy of the test report shall be posted adjacent to the Fire Alarm Control
equipment and enclosed in a glass directory stainless steel frame.

C. Upon completion and prior to al acceptance, perform complete system tests as
follows:

1. Actuate al manual and automatic alarm and monitor initiating devices one
at atime and verify proper operation.
2. Veify:

a. Operation of all signaling and indication systems as specified including
proper zone identification and labeling at the Fire Alarm Control
Pandl.

b. Fan shut-down.

c. Transmission of alarm to security office.

d. Manual control of items as specified.

e. Classand type of wiring.

f.  Automatic operations of specified items.

3. Power:

a. Verify operation of standby power sources as follows:

1. Remove primary power and check for battery operation as
specified.

2. Remove primary power and check for automatic switch-over to
secondary source.

3. Check for proper sequence and priorities.
D. Submit 5 copies of test data and results, signed by test personndl.
E. Correct or adjust items not found acceptable by authorized representative.

F. Repeat tests to indicate corrected items.
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35 GUARANTEE

A. All components, parts and assemblies supplied by the manufacturer to be
guaranteed against defects in materials and workmanship for a period of 12
months from Owner and fire department acceptance.

B. Equipment manufacturer to have a local branch office staffed with trained,
full-time employees who are capable of performing testing, inspection, repair
and maintenance services for the life of the System.

C. Contractor to guarantee all wiring to be free from inherent mechanical and
electrical defects for one year.

The manufacturer to furnish a one-year maintenance contract, free of charge to
the owner, effective from the date of instalation for maintenance and
inspections of the manufacturer's equipment; with a minimum of two
inspections during the contract year. A local manufacturer service department
which stocks standard parts to be available to the owner. If required,
maintenance is to be performed during normal working hours, at no cost to the
owner, for a period of twelve months from the completion date of the
installation, unless damage is caused by misuse, abuse or accident.

3.6 SERVICE AND MAINTENANCE

A. The equipment manufacturer shall make available a fully equipped service
organization, capable of guaranteeing an on-site service response time within 8
hours to a service request call. Site service shall be available 24 hours per day
and seven days per week.

B. As part of this Contract, the Contractor shall receive from the equipment
manufacturer and turn over to the Owner the following system spare parts:

1. 3% spare of each type of alarm initiating device.
2. 1% spare of each type of Loudspeakers.
3. 1% spare of each type of Control / Monitor Modules.

C. The equipment manufacturer shall make available, to the Owner, a price
guotation for aone year maintenance and testing agreement, to take effect on the
date of final acceptance.
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3.7 INTERCONNECTION WITH OTHER SYSTEMS

The system supplier is responsible to provide al required switches, auxiliary
contacts, relays, wiring, terminal blocks transducers and software interface to
provide signaling and metering information for the central control system and to
accept START/STOP, open/close, set point from it.

Relevant signals are listed under controls, BMS and motor control panels
drawings and data schedul es.

The interface between the fire alarm system and the BMS system shall be via
software interface. The system supplier is responsible to provide all software /
hardware required to achieve the interface and operation as indicated in this
chapter and as indicated on drawings.

END OF SECTION 16722

SECTION 15012
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GENERAL PROVISIONSFOR FIRE PROTECTION WORKS

PART 1- GENERAL

11

A.

12

GENERAL REQUIREMENTS

The requirements of the Contract Documents, including the General Conditions andspecia
Conditions, apply to thework of thisdivision.

In case of conflict between these requirements and project general requirements, refer the issue
for Owner's authorized representative for directions.

Drawings are diagrammatic and are a graphic representation of contract requirements to the best
available standards at the scale required.

Riser diagrams and schematic diagrams generally indicate equipment connections to be used for
various systems. Provide al work shown on diagrams whether or not it is duplicated on the
plans.

Specifications include incomplete sentences. Words or phrases such as "the contractor shall,"
"snall be," "furnish," "provide," "a," "an," "the," and "al" have been omitted for brevity.

Except where modified by a specific notation to the contrary, the indication and/or description of
any item, in the Drawings or Specifications or both, carries with it the instruction to furnish and
install the item complete with al appurtenances or accessories necessary to complete any
required system, regardless of whether or not this instruction is explicitly stated as part of the
indication or description.

Specifications and Drawings are complimentary and are to be taken together for a complete
interpretation of the work.

Drawings of necessity utilize symbols and schematic diagrams to indicate various items of work.
Neither of these have any dimensional significance nor do they delineate every item required for
the intended installation. Install the work in accordance with the diagrammatic intent expressed
on the dectrical and mechanical drawings, and in conformity with the dimensions indicated on
final architectura and structural working drawings and on equipment shop drawings.

Certain details appear on the drawings which are specific with regard to the dimensioning and
positioning of the work. These details are intended only for the purpose of establishing general
feasibility. They do not obviate field coordination for the indicated work.

Derive information as to the general construction from structural and architectura drawings and
specifications.

DEFINITIONS
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A. Where used in this document and accompanying drawings, the following words are defined as
listed:
1. "Provide" to furnish, install and connect up complete and ready for safe and
regular operation of particular work referred to.

2. "Ingtal" to erect, mount and connect complete with related accessories.

3. "Furnish" or "Supply" to purchase, procure, acquire and deliver complete
with related accessories.

4. "Work" labor, materias, equipment, apparatus, controls, accessories and
other items required for proper and complete installation.

5. "Concealed" embedded in masonry or other construction, installed in furred
spaces, within double partitions or hung ceilings, in trenches, in crawl
spaces or in enclosures.

6. "Exposed" not installed underground or "concealed" as defined above.

7. "Indicated," "shown" or "noted" asindicated, shown or noted in the contract
documents.

8. "Similar" or "equa" in materids, weight, size, design and efficiency of
specified product.

9. "Reviewed," "satisfactory," "accepted," or "directed" as reviewed,
satisfactory, accepted or directed by or to Architect.

10. "Architect," "Engineer," "Project Manager," "Owner," the party or parties
responsible for interpreting, accepting and otherwise ruling on the
performance under "The Contract.”

11. "This Contract", "The Contract" the agreement covering the work to be
performed by "The Contractor."

12. "The Specifications,” "This Section, Part, Division of the Specifications'
the documents specifying the work to be performed by "The Contractor.”

13. "Other," "Other Contractor,” persons, parties, or trades responsible for
work of the project other than "the Contractor".

14. "Project Manager" or "Construction Manager" is defined as the Owner's
authorized representative.

13 QUALITY ASSURANCE AND STANDARDS
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A. Make the complete ingtalation in accordance with al state and loca municipal codes, al
applicable codes and authorities having jurisdiction, and the applicable requirements and
standards of the following:

AlA - American Insurance Association

IEEE - Institute of Electrical and Electronics Engineers

ANSI - American National Standards Institute

ASME - American Society of Mechanica Engineers

ASTM - American Society for Testing and Materials

AWS - American Welding Society

MSS - Manufacturer's Standardi zation Society of the Vave
and Fitting Industry

NEC - National Electrical Code

NEMA - National Electrical Manufacturers Association

LPC - Loss Prevention Councel

UL - Underwriters Laboratories

uLC - Underwriters Laboratories of Canada

NFPA - National Fire Protection Association

FM - Factory Mutual.

1ISO - International standards organization .

Refer to the Architect for decisions on any items or requirements noted in the specifications
or drawings which conflict with the standards listed above. Provide all work necessary to
comply with these requirements at no extra cost to the Owner.

14 ORGANIZATION OF THE WORK

A. Implement the work called for under this contract simultaneously with the work of other Trades
in a manner such as not to delay the overal progress of the project. Be prepared to furnish
promptly to other Tradesinvolved at the project all information and measurements relating to the
work which they may require. Cooperate with themin order to secure the harmony necessary in
the interest of the project asawhole.

B. Putwork in place asfast as possible to meet al construction schedules.

C. Keep a competent superintendent in charge of the work. Replace such superintendent if
unsatisfactory to the Construction Manager.

D. Maintain a complete file of Contract and shop drawings at the Site available for inspection by
the Construction Manager. Upon installation, initial and date shop drawings.

E. Provide every facility to permit inspection or observation of the work by the Manager during the
course of construction.

F. Beresponsible for work until its completion and final acceptance; replace any of the same which
may be damaged, lost or stolen, without additional cost to the Owner.

15 ACCEPTANCE OF THE WORK
G daaly il 3 ) 055/2346893 / uSé

'

53

—



[
Narg

16

1.7

18

- 35850 daals cilbiddia

Ej‘ N\ il sidiall g 3 gt 3 1)

\aw -l "I

220 / / shuds [ 368 Aallial)

Make all workmanship, equipment and materials supplied under this contract acceptable to the
Owner and his Representatives, who have the power to reject any items which in their judgment
are not in full accordance with the Drawings and Specifications.

PERMITS, CERTIFICATES, AND FEES

Obtain and deliver a final Certificate of Approva from the applicable inspection authority
having jurisdiction. Make delivery to the Construction Manager for transmittal to the Owner
upon completion of the work and before final payment. Pay all charges made by the inspection
authority and include their cost in the bid.

Include the procurement of and payment for all permits, certificates and fees for the performance
of the work in compliance with codes, applicable laws and municipal regulations including those
from local utilitiesfor services.

SCOPE OF WORK

The Specifications and the accompanying drawings are intended to secure the provisions of all
material, labor, equipment, and services necessary to ingtall complete, tested, and ready for
operation the FIRE PROTECTION Systems in accordance with the Specifications and
Drawings. Provide all systems complete with necessary appurtenances and minor auxiliaries,
including offsets to clear interferences and supports which are not shown but are needed to make
each system complete in every respect. Provide all work described in the Specifications and not
shown on the Drawings, or vice versa, in complete working order. If mention has been omitted
of any item of work or material, necessary for completion of the syste, then such items must be
and are hereby included.

EXAMINATION OF EXISTING CONDITIONS

Before submitting a proposal, the Contractor is responsible for visiting the site of the work and
becoming thoroughly familiar with al conditions and limitations. The submission of a proposal
will be construed as evidence that such an examination has been made, and later claims for
labor, equipment or materials required for difficulties encountered which could have been
foreseen had such an examination been made will not be recognized.

Verify al grades, elevations, dimensions, and clearances at the site.
Examine all work prepared by others to receive the work of this Division and report any defects
affecting installation to the Project Manager for correction. Commencement of work will be

construed as compl ete acceptance of preparatory work by others.

Verify existing conditions and bring any discrepancies to Engineers attention in writing prior to
submission.
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1.9 SHOP DRAWINGS AND OTHER INFORMATION REQUIRED
A. Prior to purchasing equipment or materials, submit alist of proposed manufacturers.

B. Shop drawings which are submitted out of sequence or without supplemental information
necessary for proper evaluation of the submission are subject to delays in processing.

C.  Shop drawings must bear the General Contractor's stamp certifying:
1. That he has checked the submitted subcontractor's shop drawings.

2. That the submitted shop drawing is fully coordinated with al interfacing trades and with
other trades where interference may occur.

3. That the submitted shop drawings are in conformance with the contract documents, except
for the following substitutions and/or changes.

1--
2
3

etc. Signed”

D. Prior to assembling or installing the work, submit the following for review:

1. Cataloginformation and factory assembly drawings, as required for a complete explanation
and description of al items of equipment.

2. Fidd installation drawings, as required to explain fully all procedures involved in erecting,
mounting and connecting all items of equipment.

3. Scadedrawingsindicating insert and deeve locations.

4. Scale composite drawings, by the sheet metal subcontractor showing all duct work, piping,
lighting fixtures, main conduit runs and drainage piping above the hung ceilings and in the
mechanical equipment rooms. The drawings will indicate pipe and duct sizes and their
elevation above the floor. Obtain layout of plumbing, fire protection and electrical work
from the respective contractor for inclusion on the composite drawing. The signature of
each contractor on the composite drawing will attest to full coordination of these drawings.

E. Materiadsinstaled or work performed without acceptance of materials is done at the risk of the
Contractor, and the cost of removal of such materia or work which is judged unsatisfactory for
any reason is at the expense of the Contractor.

F.  Documents will not be accepted for review unless:
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1. Number of copies and type of paper complies with the
requirements of contract "General conditions’ .

2. Complete information pertaining to appurtenances and accessories
isincluded.

3. Submitted as a package where documents pertain to related items.
4. Properly marked with service or function identification as related
to the project, where they consist of catal og sheets displaying other
items which are not applicable.
5. Properly marked with external connection identification as related
to the project where they consist of standard factory assembly or
field installation drawings.
G. Shop drawings and other submissions which are submitted for review will be returned with a
Shop Drawing stamp indicating actions based on reviews that are made and Contractor's

responses that may be necessary. Actions noted regarding "REVIEW" and "RESPONSE"
portions of the shop drawing stamp are defined as explained inproject general conditions

1.10 RECORD DRAWING

A. Before commencing work, procure complete set of black and white prints of Contract
Drawings.

B. Maintain printsin field office and permanently record, in colored pencil, on such prints, at time
of occurrence, deviations from Contract Drawings, due to:

1. Field Coordination
2. Addenda
3. Bulletins

C.  Dimension underground utilities from permanent identifiable structura points.

D. Make drawings available for Owner's consultant periodic inspection and submit for review

with As-Built Drawings.
111 AS-BUILT DRAWINGS
A. Before commencing work, procure complete set of lithotracings of Contract Drawings on 4 mil

mylar.
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Neatly revise to conform with Record Drawings.

Conspicuoudly indicate major deviations in Mechanical Equipment Rooms by specific reference
to shop drawings of these rooms and provide an accurate and complete record of the work as
installed.

Submit up-to-date "in progress' prints to Project Manager when requesting payment for work
installed.

Upon completion of work, submit signed and certified lithotracings as As-Built and referenced
Shop Drawings, along with marked up prints of Record Drawings, to Project Manager for

acceptance.

COORDINATION OF WORK WITH OTHER TRADES

Coordinate the work of this division with the work of all other Contracts and the utility company
and so arrange that there will be no delay in the proper installation and completion of any part or
parts of each respective work wherein it may be interrelated with that of this Contract so that
generally all construction work can proceed without delaying the completion of the project.
Forward all communications of a coordinating nature to the Project Manager

Examine contract drawings and specifications for all other trades relating to this project, verify
all governing conditions at the site, and become fully informed as to the extent and character of
the work required and its relation to other work in the building. No consideration will be granted
for any alleged misunderstanding of the materials to be furnished for work to be done.

Scaled and figured dimensions with respect to the items are approximate only; sizes of
equipment have been taken from typical equipment items of the class indicated. Before
proceeding with work, carefully check all dimensions and sizes and assume full responsibility
for the fitting-in of equipment and materials to the building and to meet architectural and
structural conditions.

Coordinate work with other disciplines. Confer with other contractors whose work might affect
thisinstallation; and arrange all parts of this work and equipment in proper relation to the work
and equipment of others, with the building construction and with architectural finish so that this
work will harmonize in service, appearance, and function.

Install exposed piping and duct work to provide the maximum amount of headroom but in no
case less than 7 feet above the finished floor. Install piping and ductwork concedled in areas
where hung ceilings or other furred spaces are indicated.

Refer to the Architectural Drawings for ceiling heights, locations and types of hung ceilings and
furred spaces.

Furnish to the General Construction, detailed advance information regarding al requirements
related to work under other Divisions and/or Sections. Furnish sizes, accurate data, and
locations of any and al pads, pits, chases, deeves, and dots through floor dlabs, walls,
foundations, ceilings, roof, and other specia openings required for work under this Division.
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The FIRE PROTECTION Contractor shall provide sepia drawings for trade coordination. The
sepia of this "coordination” drawing will be circulated in timely fashion to the other trades for
indication of their work to permit coordination. Attend coordination meetings held in location
and at frequencies in accordance with the directions of the Genera Contractor. When
coordination is complete to the satisfaction of the General Contractor, "sign off" the coordination
drawings. See"SHOP DRAWINGS AND OTHER INREQUIRED.

DELIVERY AND RECEIVING

Owner-furnished equipment will be delivered, crated or otherwise packaged to the site delivery
point selected by the Project Manager. The Contractor is responsible for accepting delivery of
all Owner-furnished items which are under his trade jurisdiction and place them in their fina
location.

Where items cannot be immediately placed in their final position, the Contractor is responsible
for storing and protecting al Owner-furnished items until the time of their final installation. The
contractor is responsible for the care and protection of the items until acceptance by the Owner.
Coordinate delivery of Utility Company furnished egquipment with the delivery policy of that
company.

1.14 PROTECTION, MAINTENANCE AND PRODUCT HANDLING OF FIRE

PROTECTION EQUIPMENT

A. Dédliver and store FIRE PROTECTION equipment at the site, properly packed and crated until

finally installed. Store materidls in spaces as designated by the General Contractor.
Investigate each space through which equipment must be moved. If necessary, have
equipment shipped from manufacturer in crated sections of size suitable for moving through
restricted spaces.

Adequately protect uninstalled and installed equipment and materials against loss or stealing,
damage caused by water, paint, fire, plaster, moisture, acids, fumes, dust or other
environmental conditions, or physical damage, during delivery, storage, installation and
shutdown conditions. Replace any damaged or stolen material without extra cost to the Owner
Except the equipment that has been handed over to the owner or tenants.

Provide effective protection for all material and equipment against damage that may be caused
by environmental conditions. Do no work when conditions of temperature in area or moisture
on materials or substrates are not in accordance with material manufacturer's recommended
conditions for installation.

Maintain al equipment and systems installed, until final acceptance by the Project Manager
and the Owner's consultant. The operation of the equipment by the Owner does not congtitute
an acceptance of the work. Work will be accepted only after the Contractor has adjusted his
equipment, demonstrated that it fulfills the requirements of the Drawings and Specifications,
and has furnished al required certificates.
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E. Provide effective protection against damage for all materials and equipment during shipment,
and storage at the Project Site. Cover al stored equipment to exclude dust and moisture. Place
stored equipment on pallets or racks with appropriate weather cover.

F. After piping and equipment are installed, cover openings to prevent entrance of water and
foreign materials. Close openings with temporary metal or plastic caps.

G. Protect al rough and finished floors and other finished surfaces from damage which may be
caused by construction materials and methods. Protect floors with tarpaulins, drip pans and
oil-proof floor covering. Protect finished surfaces from welding and cutting splatters with
baffles and splatter blankets. Protect finished surfaces from paint droppings, adhesive and
other marring agents with drop cloths. Protect other surfaces with appropriate protective
measures.

H. Ddiver materids to Project Site in manufacturer's origind unopened containers with
manufacturer's name and product identification clearly marked thereon.

I.  After completion of project, clean the exterior surfaces of equipment furnished In this Division
including concrete residue.

1.15 EQUIPMENT AND MATERIALS

A. Provide Equipment and Materials required for installation under the Specifications new and
without blemish or defect. Provide equipment and materials which will meet with the
acceptance of authorities having jurisdiction over the work. Where such acceptance is
contingent upon having the products listed or labeled by Underwriters Laboratories Inc., or other
test laboratory, provide products so listed or labeled. Where no specific indication as to the type
or quality of material or equipment isindicated, furnish afirst class standard article.

B. Wherever a manufacturer of a product is specified and the terms "other approved" or "approved
equa" or "equal" or "similar to" are used, the substituted item must conformin all respectsto the
specified item. Consideration will not be given to claims that the substituted item meets the
performance requirements with lesser construction. Performance as delineated in schedules and
in the Specifications indicate minimum performance. In many cases, equipment is oversized to
allow for pick-up loads, derating and future loads which cannot be ddineated under the
minimum performance.

C. Provideall equipment of one type (such as pumps) produced by one manufacturer.

D. Substituted equipment where permitted and accepted must conform to space requirements.
Replace at Contractor's expense any substituted equipment that cannot meet space requirements,
whether accepted or not. Make any modifications of related systems as a result of substitutions
at Contractor's expense.

E. Note that shop drawings, or other information submitted in accordance with the requirements
hereinbefore specified, do not assure that the Owner's consultant, attests to the dimensional
suitability of the material or equipment involved. Owner's consultant failure to object to shop
drawings does not invalidate the Drawings and Specifications if in conflict, unless a letter
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requesting such change is submitted and accepted on the project manager letterhead.

F. Substitutions of equipment for that listed on the schedules or designated by model number in the
Specifications will not be considered if the item listed or described is not a regular cataloged
item shown in the current catalog of the manufacturer and been successfully used for a period of
not less than five years.

1.16 ACCESSDOORSIN FINISHED CONSTRUCTION

A. Access doors as required for operation and maintenance of concealed equipment, valves,
controls, pull boxes, etc., shall be provided by the General Contractor under another section of
the specification.

B. Coordinate and prepare a location, size, and function schedule of access doors required and
deliver to arepresentative of the installing Trade and the Owner's consultant for acceptance.

117 OPERATING AND MAINTENANCE INSTRUCTIONS

A. After completion of all required equipment and system tests and unless specifically noted
elsawhere in these specifications, provide at owner's convenience, knowledgeable personnel and
necessary equipment to reasonably instruct and demonstrate the operation and maintenance of
said equipment and system. Arrange for the related manufacturer or authorized representative to
assist with this orientation. The orientation shall be a minimum of five (5) days in addition to
start up time.

B. Before requesting acceptance of work, furnish 5 copies in bound form of a complete instruction
manual, typewritten or printed.

C. Include the following in the instruction manuals:

1 Table of Contents
2. Introduction - Explanation of manual and its use
3. Description of system or equipment
a Complete schematic drawings of al systems
b. Functional and sequential description of all systems.
4, Systems operation
a Operation procedures
b. All posted instruction charts
5. Maintenance
a Systems troubl e-shooting charts
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b. Procedures for checking out functions
C. Recommended list of spare parts and cost
d. Schedule of recommended maintenance
6. Listing of manufacturers
7. Manufacturer's data:  Where multiple model, type and size listings are included,

clearly and conspicuoudly indicate those that are pertinent to thisinstallation.
a Description - literature, drawings, illustrations, certified performance charts,
technical data, etc.

b. Operation

C. Maintenance - including complete trouble-shooting charts

d. Partslist

e Names, addresses telephone, and fax numbers of recommended repair and

service companies
Guarantee data

—

1.18 GUARANTEESAND CERTIFIC
A. Guarantee all work to be free from leaks or defects. Replace or repair, as directed by Architect,
defective materials or workmanship, as well as damage to the work of the Trades resulting from
same for the duration of stipulated guarantee periods.

B. The duration of guarantee periods following the date of acceptance of the entire work is as
follows:

1. For work not otherwise specified, one year.
C. Submit certification attesting to the fact that specified performance and other criteria are met by
all items of equipment.
1.19 SITEVISITSFOR OBSERVATION
A. Asthe project progresses, the Engineer and the Architect, at their discretion, will perform site
visitsto observe the mechanical and electrical installations. At the conclusion of these site visits,
punchlists will be issued to the appropriate Contractor for the deficiencies in the work of his
trade. Complete all work and perform al corrective measures as required by the punchlists.
After this corrective and completion work has been accomplished advise the Engineer and the
Architect in writing that every item on the punchlists has been completed.
1.20 IDENTIFICATION
A. Vaves
1. Vaveidentification to comply with M SSSP-25.
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Attach a 2" round brass tag stamped with designating numbers 1" high filled in with black
enamel to each valve.

Securely fasten valve tag to valve spindle or handle with abrass chain.
Appropriate ceiling tile markers, in areas where removable ceilings occur to indicate

location of valves or other devices, to be provided under the general congtruction division
of these specifications.

B. Motor Control Identification

1.

Mount black lamacoid nameplates on each motor controller identifying primary control
function and individual position indication such as Pump No. 1, etc. Nameplates to be cut
through to white background and have beveled edges. Mounted with chromium plated
acorn head screws.

C. Schedule and Charts

1.

Furnish to Owner's Representative three (3) complete framed plastic laminated valve tag
schedules. Schedule to indicate tag number, valve location by floor and nearest column
number, valve size and service controlled.

D. Piping Identification and color Coding

1.  Apply color coded Polyvinyl Chloride pipe bands identifying pipe contents and direction of
flow.

2. On exposed piping, apply bands on 30 foot centers of straight runs, at valve locations, at
point where piping enters and leaves a partition, wall, floor or ceiling.

3. On conceded piping installed above removable ceiling construction, apply bands in manner
described for exposed piping.

4. On concedled piping installed above non-removable ceiling construction, or in pipe shafts,
apply bands at valve or other devices that are made accessible by means of access doors or
panels.

5. Apply bands at exit and entrance pointsto each vessel, tank or piece of equipment.

6. Band widths to be 8 inch for pipes up to 10 inch diameter and 16 inch wide for larger
diameter piping. Letter heights stating service to be preprinted on band, 3/4 inch high for 8
inch bands and 1-1/4 inch high for 16 inch bands.

7. Colorsto conform to ASA Standard A13.1. Provide 24 additional bands of each type for
future use by owner's personnel.

8. Follow manufacturer's instructions for application procedures using non-combustible
materials and contact adhesives.
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121 PAINTING

A. Ddliver dl equipment with standard factory finish or as specified. Clean all equipment before
acceptance by the Owner.

B. Except as otherwise specified, finish painting will be done under other Sections of the work.

C. Any Materid transported in a piping system will be color coded. Positive Identification of
contents of A piping system shall be by lettered legend giving the name of the material in full or
abbreviated form Arrows will be used to indicate the direction of flow. Color coding shall be
applied to the entire exposed piping system. Identifying color of materias one word in piping
systems are asfollows:

Materia Color
Fireprotectionwater  Red
Sprinkler,water Red
Make-up water Green
Sprinkler drain Red
Water Green

122 DRIP PAN

A. Examinethe drawings, and in cooperation with the Electrical Trade confirm the final location of
all dectrica equipment to be ingtalled in the vicinity of piping. Plan and arrange al overhead
piping no closer than 2-0" (600 mm) from a vertica line to dectric motors and controllers,
switchboards, panelboards, or similar equipment.

B. Wheretheinstalation of piping does not comply with the requirements of foregoing paragraph,
where feasible, the piping shall be rel ocated.

C. Furnish galvanized steel guttersasfollows:

1.  Provide and erect a gutter of 18 gauge galvanized steel under every pipe which is within
2-0" (600 mm) of being verticaly over any motor, electrical controllers, switchboards,
panelboards, or the like.

2. Each gutter shall be welded and made watertight, properly suspended and carefully pitched
to a convenient point for draining. Provide a 3/4" drain, with valve as directed, to nearest
floor drain or dop sink, as approved.

3. In lieu of such separate gutters, a continuous protecting sheet in similar construction,
adequately supported and braced, properly rimmed, pitched and drained, may be provided
over any such motor, and extending 2'-0" (600 mm) in all directions beyond the motor, over
which such piping hasto run.

123 TRAINING

A. The Contrctor shal instruct and train personnel, designated by the Employer for the purpose, in
the operation and maintenance of every part, device and equipment in the systems with particular
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emphasis on proper start-up and shutdown procedures, preventive maintenance and lubrication
procedures with the recomended lubricants overhauel and maor maintenance methods,
adjustment and calibration of instruments and controls, the use of specid tools and safe
practices.

B. TheEmployer will bear &l the expenses of his personnel allocted for this purpose

END OF SECTION 15012

BASIC MATERIALSAND METHODS

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including Genera and special
Conditions, apply to work of this section.

B. Genera Provisions for fire protection Works, Section 15010, applies to work of this

Section.
C. The requirements of this section apply to equipment specified elsewhere in the
specification.
1.2 DESCRIPTION OF WORK

A. Work includes providing all labor, supervision, materias, equipment, accessories,
services and tests necessary to complete and make ready for operation by the Owner,
all basic materials and methods for fire protection systems in accordance with
Drawings and Specifications.

13 QUALITY ASSURANCE

A. Manufacturers: Firms regularly engaged in manufacture of products of types and
capacities required, whose products have been in satisfactory use in similar service for
not less than 5 years. Provide products produced by a manufacturer listed as an
Acceptable Manufacturer in this section.

14 SUBMITTALS
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A. Product Data: Submit manufacturer's data including printed technical literature,
instalation, instructions, and catalog cuts for materials, parts, devices, finish, and
performance data.

PART 2 - PRODUCTS

21 ACCEPTABLE MANUFACTURERS

Refer To The Attached Manufacturers List.

22 SLEEVES
A. Sleeve Product Schedule:
Type Designation Sleeve Materials
1 #18 gauge, galvanized steel
2  Standard weight galvanized steel pipe
3 Standard weight galvanized steel pipe with a continuously welded water stop of 1/4" steel
plate extending from outside of sleeve a minimum of 2" all around; similar to F & S

Manufacturing Corp. Fig. 204.

4  Castiron pipe deeve with center flange; similar to James B. Clow and Sons No. F-1430
and F-1435.

5 Standard weight galvanized steel pipe with flashing clamp device welded to pipe sleeve
or watertight sleeves.

B. Sleeve Caulking and Packing Product Schedule:
Type Designation Caulking & Packing Requirements
1 Oakum, hemp or lead
2 Incombustible, permanently plastic, waterproof, non-staining caulking compound
or pack with fibrous glass to within 1/2" of both construction surfaces and finish
with caulking compound as per above. For floor and roof slabs, finish is required

on top side of slab only.

3 Packed mineral wool sealed with Johns-Manville "Duxseal" or approved equal;
install set screw escutcheons on both sides of wall.
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2.3 ESCUTCHEONS

A. Materia: anodized aluminum, chrome plated brass for finished spaces; plain brass,
cast iron or aluminum for unfinished spaces. Set-screw or spring tension design.

24 ELECTRIC MOTORS, MOTOR CONTROLSAND STARTERS
A. Generd:

1. Provide all motors, starters and controls including switches, appurtenances and enclosure
panels for fire protection equipment except where otherwise specified.

2. If makes and models of equipment other than that specified are accepted, make proper
adjustments of speed sizes and power, etc. All costs for changes resulting there from
including additional costs by other Contractors will be borne by this Contractor.

3. All motors, startersand accessoriesto comply in al respects with the most recent practice
of the A.lLA., NEMA, IEEE, NFPA and the Underwriter's requirements.

4. Furnishandinstall all wiring integral with equipment, starters and disconnect switches for
packaged equipment such as electric driven fire and jockey pumps.

B. Motors:

1. Provide electric motors of sizes and capacities as specified for driving fire protection
equipment. Each motor will be of proper power and speed to suit the specified capacities
of equipment and be non-overloading throughout its range of operation.

2. Each motor will be equipped with suitable electric lead wire positioning gasket at the
point where such leads pass through the motor frame into the motor terminal box. Such
gasket will be arranged to insure that under no conditions will the lead wires be subjected
to abrasion against the metal of the motor frame.

3. Minima motor construction and component materials will be suitable for continuous
operation in a40°C ambient at namepl ate voltage.

4. All motors regardless of type (open, encapsulated or enclosed) will have a service factor
of at least 1.15 for continuous operation within its ambient operating temperature.
Provide certification of this service factor for all motors which are to be operated in

ambient above 40°C.
G daaly il 3 ) 055/2346893 / uSé

'

66

—



5.

s"t_.jlﬁjl\ daala cliddua
il fidall g 28l 53]

220 / / shuds [ 368 Aallial)

Power Supply
a. Lessthan 1 HP: For operation on 220 volt, 50 Hz, single phase.

b. 1 HPand more: For operation on 380 volt, 50 Hz, three phase.

C. Starters & Controls:

1.

10.

25

All motors will be provided with HOA selector switches. All selector switches will be of
the maintained contact type. All pushbuttons will be of the momentary contact type.

All coils, cores, resistance, insulation, contacts, trippers, etc., will be of the approved
type. All parts subject to wear or arcing will be renewable.

All starters and switches will be in full accordance with all local and underwriters code
reguirements.

Starters for motors up to and including 10 HP will be direct starting, across-the-line type.
Starters for motors larger than 15 HP will be reduced voltage type. Motor types will be
designed for Star Delta starting where reduced voltage is required.

Starter will be combination fused or unfused as indicated on the motor control sheet and
will be suitable for the motor served.

Starters will be provided with therma overload elements on al three phases sized to
match the motor's namepl ate amperage.

All motor control to be provided with control circuit transformers.

Provide lamacoid nameplates attached to each starter identifying the system and motor
served.

All controls to be factory prewired packages with auxiliary contacts for all required
control wiring connections. This Contractor to provide all required control wiring.
Where |oose starting control components are substituted and accepted in lieu of specified
factory prewired packages, this Contractor will coordinate wiring changes and additions
with Electrical Contractor and will bear all additional expenses due to substitutions made.

All Electrical panelsto be NEMA rated to suit the environment where installed. Control
panels to have motor run lights, selector switches and system gauges, etc. mounted in
cover plate.

DRIP PAN

A. Examine the drawings, and in cooperation with the Electrical Trade confirm the final
location of al electrical equipment to be installed in the vicinity of piping. Plan and arrange
all overhead piping no closer than 2'-0" (600 mm) from a vertical line to electric motors and
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controllers, panelboards, or similar equipment.

Where the installation of piping can not comply with the regquirements of foregoing
paragraph, obtain approval from the Engineer to relocate the piping as far away from the
electrical equipment as possible and provide drip pans as follows:

1. Provide and erect a gutter of 18 gauge galvanized steel under every pipe which iswithin
2'-0" (600 mm) of being vertically over any motor, electrical controllers, switchboards,
panelboards, or the like.

2. Each gutter to be welded and made watertight, properly suspended and carefully pitched
to a convenient point for draining. Provide a 3/4" drain, in vicinity of nearest floor
drain terminated in a manner where drip will be noticed or as otherwise approved.

3. Inlieu of such separate gutters, a continuous protecting sheet in similar construction,
adequately supported and braced, properly rimmed, pitched and drained, may be
provided over any such mator, and extending 2'-0" (600 mm) in all directions beyond
the motor, over which such piping has to run.

C. Innocasewill piping beinstaled in electrical switchgear or electric service rooms. Provide
a secondary, concrete slab vaulted encasement in all cases where such condition cannot be
avoided.

PART 3 - EXECUTION

31 GENERAL EXECUTION
A. Inspection
1. Examine conditions under which equipment isto be installed. Notify Architect in writing
of conditions detrimental to proper completion of the work. Do not proceed with work
until unsatisfactory conditions have been corrected.
B. Instalation
1. Ingtal as indicated, in accordance with manufacturer's written instructions, applicable
codes and regulations and in accordance with recognized industry practices to ensure that
installation complies with requirements and serves intended function.
2. Coordinate as necessary to interface installation with other work.
3.2 SLEEVES
A. Provide sleeves for each pipe passing through walls, partitions, floors and roofs except multiple

pipe penetrations may be accommodated in a common boxed opening. Provide code complying
packing, caulking or cement fill between pipes and edges of boxed openings.
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B. Pack and/or caulk space between pipe or pipe insulation and sleeve as indicated in sleeve
application schedule below. Finish with smooth appearance even with sleeve surface.

C. Sleeve and Sleeve Caulking Application Schedule:

Sleeve Sleeve Caulking
Type L ocation and Packing Type
5 Membrane waterproof 2

floor, roof and wall
Note: Membrane construction

by another trade

2 Non-membrane water- lor2
proof wall construction where
flashing is required lor2
Interior walls, 2

partitions and floors

3o0r4 Exterior Walls 1
2 Interior fire 3
rated shaft walls

D. Sleeve Sizes:

For Uninsulated Piping: two pipe sizes larger than pipe passing through sleeve or a minimum of
1/2" clearance between inside of sleeve and outside of pipe.

E. SleeveLength Schedule:

Location Sleeve Length

Floor Slabs Equal to depth of floor construction including finish; in
waterproof floor construction, sleeves to extend minimum of 2"
above finished floor level.

Roof Slabs Equal to depth of roof construction including insulation plus4". Provide
threaded or caulked counterflashing to extend down over roofing
membrane on pipe.

Wallsand Equal to depth of construction and Partitions terminated flush with
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finished surfaces.

33 ESCUTCHEONS

A. Provide escutcheons on all exposed piping through walls, partitions, floors and ceilings.
Escutcheon inside diameter to closely fit pipe outside diameter or insulation outside diameter
where pipeisinsulated . Cover penetration hole in construction.

B. Escutcheon Application Schedule:
Location Type
Finished Spaces  Anodized aluminum, chrome plated brass

Unfinished Spaces Plain brass, cast iron or excluding mechanical aluminum
equipment room

34 PAINTING

A. CLEAN equipment, material, piping etc. inside and outside by effective
and approved methods to remove loose mill scale, blisters, sand, plaster,
paint dropping, debris, dirt, oil, grease, labels, and all foreign matter. Clean
and brush work in stages as directed before painting or concealing.

B. SURFACES TO THE BE PAINTED: clean with wire brush and cleaning
solution. Do not apply paint to wet or damp surface.

C. BLACK STEEL PIPING including flanges, bolts, nuts, cast iron valves
and accessories, valve wheels and all ferrous parts to be painted with two
coats of zinc chormote primer whether or not they are to be insulated.
when bare or exposed to view , they are to be further painted with two
coats of approved oil paint.

D. PIPING run in trenches, shafts, underground or outdoors, including
flanges, bolts, nuts, valves and all ferrous parts to be painted with two
coats of zinc chromate primer and two coats of heavy bituminous solution
paint.

E. PIPING when directed by the Engineer piping in machine room is to be
painted to conform to the ASME colour code. Alternatively stencil pipesto
show service, size and direction of flow. Insulated pipes to be colour coded
and stencilled over the external jacket.

F. HANGERS AND SUPPORTS including clamps, rods, bolts, nuts etc. are
to be painted with two coats of zinc chormate primer and where exposed to
view with two additional coats of approved oil paint.
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G. DAMAGED SURFACES of equipment to be restored to original condition
by cleaning and painting as directed.

H. UNFINISHED SURFACES to be painted as directed.
l. Hot SURFACES to be painted with approved heat resistant paint.

J. APPLY PAINT in strict accordance with manufacturer's instructions and
recommendations.

END OF SECTION 15051

SECTION 15057

PAINTING
PART 1- GENERAL
11 RELATED DOCUMENTS
A. Drawings and general provisions of Contract, including General and Supplementary
Conditions.

B. General Requirements for Fire Protection Work, Section 15010, applies to work of this
section.

C. The requirements of this Section apply to equipment specified elsewhere in the

specification.
1.2 DESCRIPTION OF WORK
A. The work includes the providing of all labor, supervison, materias, equipment,
accessories, services and tests necessary to complete and make ready for operation by the
Owner.

13 SUBMITTALS

A. Product Data:  Submit manufacturer's product data, including printed technical literature.

PART 2 - PRODUCTS

G daaly il 3 ) 055/2346893 / uSé
71

—
| —



s"t_.jlﬁjl\ daala cliddua
il fidall g 28l 53]

220 / / shuds [ 368 Aallial)

21 GENERAL

All exposed and uninsulated pipes, ferrous supports, gantries, brackets and steelwork in the
Contract works shall be painted in accordance with this section of the Specification.

The contractor shall obtain from the supplier of any paint or similar product detailed instructions for
the use of that product, specific to the conditions found on the contract. These shall include details
of storage, preparation of steelwork, application method and conditions, overcoating and any other
relevant points.

The contractor shall comply with the manufacturer's instructions for the use of any product, unless
these are in conflict with the requirements of this specification. Areas of conflict shall be brought
to the attention of the Owner's Authorised Representative.

2.2 APPLICATION OF PAINT
SURFACE PREPARATION

Reference shall be made to BS 7079 - preparation of steal before application of paints and related
products, part O - introduction.

Prior to surface preparation the surfaces shall be cleaned of dirt, grease, loose rust and other
contaminants. No pipe shall be used which has corroded beyond Grade C of BS 7079: Part A1l

The contractor shall ensure that al pipework shall be delivered from the factory thoroughly blast
cleaned to Sa2.5 quality, as defined in BS 7079: Part A1 and suitably protected to prevent rust
formation before application of the paint scheme. The surface roughness after cleaning shall not
exceed apeak-to-trough amplitude of 80um.

Prior to application of primer steel surfaces shall be cleaned of dirt, grease and other contaminants.
Any rust present shall be completely removed by blast cleaning or wire brushing to the standard
noted above. Severely pitted steelwork shall not be used.

Galvanized steel shall be degreased by scrubbing with a warm detergent solution (2% Teepol or
equivalent) followed by water washing, followed by treatment with a mordant solution (British
Rail 'T-Wash' or equivalent), followed by water washing once the surface has returned black. Any
areas where the surface does not turn black shall be recleaned and re-treated.

The quality of surface preparation specified must be obtained at the time of priming.

Aresas to be welded shall be masked off prior to priming, and re-prepared and primed to the same
quality after welding.

2.3 i PAINT SCHEME
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The criteriain the following clauses shall be used to define which scheme should be used in agiven
situation where not specifically given in the paint scheme schedule.

SCHEME P/1:

SCHEME P/2:

SCHEME P/3:

SCHEME P/4 :

SCHEME P/5:

Interna uninsulated copper pipework and interna steel support systems (in a dry
place).

Internal uninsulated sted pipework (in a dry spaces and away from the building
perimeter, where condensation is likely to occur only in exceptiona circumstances.
Includes pipes which are insulated with an integral vapour barrier).

External and lightwell insulated steel pipework and all steel support systems (in a
position in which condensation is likely to occure from time to time, and which the
paint is unlikly to be maintained).

Internal uninsulated steel pipework and internal steel support systems (in a position
in which condensation is likely to occur from time to time, and in which
maintenance of the paint is possible).

External galvanised steel pipework and external galvanised steel supports.

If the Contractor has reason to believe that the conditions will in fact be more onerous than those in
the relevant clause above, he shall draw this to the attention of the Owner's Authorised

Representative.

The various paint schemes shall be as detailed below (DFT shall mean dry film thickness):

SCHEME P/1  Surface preparation : Asabove

Primer Zinc phosphate oil/alkyd primer, 40 microns DFT

Finishes Qil/akyd finish (colour specified elsawhere)

SCHEME P/2  Surface preparation : Asabove

Primer Zinc phosphate oil/alkyd primer, 40 microns DFT

SCHEME P/3  Surface preparation : Typel

Primer Zinc phosphate oil/alkyd primer, 40 microns
DFT.

barrier Coat (1) High build bituminous coating, chocolate brown, 100
microns DFT.

barrier Coat (2) High build bituminous coating, black, 100 microns DFT.

SCHEME P/4  Surface preparation : Typel
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Primer : Zinc phosphate oil/alkyd primer, 40 microns DFT
Barrier Coat (1) : Qil/akyd MIO barrier coat, 75 microns DFT
Undercoat : Oil/alkyd undercoat, 40 microns DFT
Finish : Oil/alkyd finish
SCHEME P/5 Surface preparation : Etch prime
Barrier : Cold tar epoxy, 125 microns DFT

Where a Contractor wishes to modify the specified paint scheme he shall demonstrate that the
proposed dternative is at least equivalent to the specified scheme, and that it will not create
compatibility problems with any adjacent scheme.

All paintsin asingle scheme shall be supplied by the same manufacturer.

Primersin which red oxide (red iron oxide) is the primary colouring agent shall not be used.

24 APPLICATION OF PAINT

The Contractor shall demonstrate by means of samples submitted before commencement of the
work, the methods he intends to use and the quality of work that will be achieved.

All work adjudged by the Owner's Authorised Representative to be worse in quality than the
samples shall be rejected.

All painting shall be carried out by skilled painters under competent supervision.

Each coat of paint shall be applied to a clean and suitable surface to produce a continuous film of
paint of uniform and even thickness.

As soon as the priming coat has dried, an extra stripe coat of paint shall be applied to al edges,
corners, cervices, bolt heads, welds and any similar areas, using the same paint as for the primer but
in acontrasting shade.

The dry film thickness shall be measured after each coat has dried using any of the methods of BS
3900 : Part C5 for measuring dry film thickness. Wet film thickness measurements shall not be
used, other than for control purposes.

The adhesion of the paint scheme shall be measured and using any of the methods of BS 3900 : Part
E6 and carried out on representative areas chosen to be non-obtrusive in the final condition. Areas
worse than classification 2 of that standard shall be cleaned to bare metal and repainted.
Thetest areas shall be touched-up in accordance with this Specification.
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25 Damaged Surfaces

The Contractor take al necessary precautions to minimize damage to steal and to paint coatings
during handling, installation and thereafter.

Where damage or breakdown has occurred, or in any other place where the paintwork does not
comply with this Specification the Contractor shall touch-up to an equivalent standard to the
ub\damaged paint, and in such away that the areas of touch-up shall not be visually apparent.

The Contractor shall demonstrate to the Owner's Authorised Representative that his proposals for
touching-up shall include details of surface preparation, area of overlap, type and thickness of paint
to be used and any other relevant features, shall produce work in accordance with this Specification.

2.6 PIPEWORK IDENTIFICATION

Pipework identification shall be in accordance with item 1-22 section 15010 the pipework
Identification Specification.

END OF SECTION 15057
SECTION15132

INSTURMENTSAND GAUGES

10 INSTRUMENTS AND GAUGES

11 Pressure and Altitude Gauges
Generally, valved pressure gauges shall be installed at the following location

a) at each pump discharg and suction , both installed at the height,
b) on system pressurisation equipment,

¢) on each side of pressure reducing valve sets,

d) on closed expansion vessels,

Gauges installed on fire protection water piping system shall be provided with guage cock of
straight pattern , ground plug type with lever handle .

The pressure gauge range shall be chosen in such a way that the indicator will be situated near a
middle position during normal operating conditions .The guage shall have an adjustabl e pointer .

Guages shall be bourden tube type to BS 1780, 100mm diameter ,except those installed in
platrooms which shall be 150mm diameter. guages shall have enamelled mild steel case with
chrome bezel, substantial glass face, and phosphor bronze bourdon tube . dial face shall be white
with blak scale graduation and numbering

Gauges shall have overall accurancy of one per cent (1%) of scale range.
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Guage shop drawing and guage shall be approved by the engineer and guages shall all be of the
same manufacture .

Guages shall comply with the following schedule :

15 25 3.0 4.5 10 (bar) Pressures

0-3 0-5 06 010 020 (bar) Guage range
0.5 1 1 1 2 (bar) Figureintervals
100 100 100 100 500 (mbar) Intermediate

12 AIR VENTING AND SEPARATION

Manual air vents shall be provided at all high pointsin piping systems (including devices connected
into piping systems) or wherever air can be trapped. "High Pointsin Piping Systems' are defined
as any points in the piping system in which the piping or equipment on either side of that point
drops below that point thus forming a pocket.

A globe valve shall be provided on the connection between main and air vent.

Air vents and globe valves shall have the same pressure rating as specified for the valves for the
various piping systems.

A DN 15 drain line shal be run from each air vent to the nearest open drain with discharge
arranged so that it isreadily accessible and visible.

All air vents shall be numbered and labelled and a schedule shall be prepared and presented
showing the vent number and location as for valve shcedules.

13 AUTOMATIC AIR VENTS
Automatic air vents shall only be installed where particularly indicated on the drawings. Vents shall
have a float and integral valve plug with seat to discharge chamber. The discharge chamber shall

have atapped port for drain line extension.

An isolating globe valve shall be installed between the main and the air vent and both shall be
pressure rated for the system. Drain lines shall be extended to the nearest open drain.

14 SELF-SEALING TEST POINTS
In addition to those shown on the drawings and described elsewhere, test points shall be provided
asfollows:
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B.
C.
D.
E.
F.
G.
H.
I

Test points shall be dual purpose for pressure gauge and thermometer, be mounted on the sides of
pipes, and shall repeatedly reseal.
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Aninlet and outlet of each cooler battery and heat exchanger.

On all secondary headers.

At all heating and colling piping main branches.

At each port of each automatic control valve.

On calling connections to air handling units.

At entry to and exit from each plantroom heating and chilled water service.
Oninlet and outlet of strainer DN 150 and above.

Oninlet and outlet of each gas fired hot water heater.

Oninlet and outlet of each hot water calorifier.

Two pressure gauges and two thermometers of appropriate ranges shall be supplied for use with the
test points.

END OF SECTION 15132

SECTION 15241

NOISE AND VIBRATION CRITERIA FOR BUILDINGS AND MACHINERY,

BUILDING MOVEMENT JOINTSAND SEISMIC CONTROL

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and genera provisions of Contract, including General and specia Conditions and
Division-1, "Genera requirements’, apply to work of this section.
B. Genera Requirements for Fire Protection Works, Section 15010, applies to work of this
Section.
C.  Therequirements of this Section apply to equipment specified elsewhere in the specification.
1.2 DESCRIPTION OF WORK
A.  Work includes providing all materials, equipment, accessories, services and tests necessary
to complete and make ready for operation by the Owner, all works relating to the reduction
of noise and vibrations in accordance with Drawings and Specification.
13 QUALITY ASSURANCE
A. Standards Compliance: Comply with requirements of applicable local codes, DIN/VDE,
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ICE, BS, EN, ENC, UL, NEMA, |EEE, and ANSI Standards pertaining to reduction of noise
and vibrations.
14 SUBMITTALS

A. Product Data: Submit manufacturer's data for miscellaneous materials and equipment,
including sizes, types, finishes, and characteristics of each item used in this section.

B.  Furnish shop drawings showing adequate concrete reinforcing steel details and templates for
all concrete foundations and supports, and all required hanger bolts and other appurtenances
necessary for the proper installation of this equipment. Although another trade will complete
al concrete work, all such work shall be shown in detail on the shop drawings, prepared by
this trade. Drawings shall be submitted showing the complete details of all foundations
including necessary concrete and steel work, vibration isolation devices, etc.

C.  Vibration isolation equipment submittal drawings shall include the foll owing information:

1. Isolation mounting deflection.

2. Spring diameters, compressed spring heights at rated load and solid spring heights,
where steel spring isolation mountings are used.

3. Equipment operating speed.
D. Product Data: Manufacturer's printed data, test reports, catalog cuts, recommended method
of installation.
E.  Samples, when requested.
15 PRODUCTSDELIVERY AND STORAGE

A. Dédiver materials properly labeled, packaged and undamaged.

B. Do not store exposed to weather. Provide suitable protective material to avoid damage.

16 WARRANTY

A. The vibration isolation systems shall be guaranteed to have the deflection indicated on the
schedule on the drawings. Mounting sizes shall be determined by the mounting
manufacturer, and shall be installed in accordance with the manufacturer's instructions. All
mounting systems including piping isolator components of the isolation mountings shall not
be resonant with the forcing frequencies of the supported equipment or supporting structure.

PART 2- PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS
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Refer to the manufacturerslist
2.2 NOISE AND VIBRATION CRITERIA FOR BUILDINGSAND MACHINERY.

A. Application

This Specification shall apply to all mechanical and electrical services equipment and
systems for which specific vaues/requirements are not shown on the drawings and
Schedules.

B. Standards for vibration of electric motors used for mechanical services.

The specified 'vibration severity quality grades of BS 4999 : Part 142 shall define the
maximum acceptable vibration of any part of the motor in any direction, due to all sources,
when tested at works under the conditions of the standard.

Where the vibration severity grades are not indicated they shallbe as follows:

i) Motorswith 'shaft center height' greater than 400mm and speeds of 10Hz or more, as
Table 2, Column 1.

ii) Motorswith 'shaft center heights' less than 400mm and speed of 10Hz or more, Grade
'N' if mounted on concrete dabs in contact with 'unmade-up' ground, Grade 'R’
elsewhere.

iii) Motors operating at speeds below 10Hz as severity grades (or tabulated values of
Table 2, for 10Hz motors.

iv) Motorsin occupied spaces, or on fan convectors, ‘canned rotor' pumps etc, vibration
velocity limits as for Grade 'R' for motors with shaft heights between 80 and 132mm.

Variable or multi speed motors shall satisfy the balance quality grade required for their
highest operating speed.

C.  Standardsfor vibration of pump impellers

Rotating impellers of pumps etc, shall be balanced to standards not inferior to the balance
'quality grades of 1SO'" 1940 (BS 6861 : Part 1 ) or to the corresponding residual
eccentricities. The criteria shall apply to finished impeller and shaft assemblies at delivery.
Where the balancing quality grades are not indicated they shall be to the following minimum
standards:

i)  Where the product (impeller mass in kg x operating speed in Hz) is less than 250;

Grade G6.3.
ii) Where the product (impeller mass in kg x operating speed in Hz) is greater than 250;
Grade G2.5
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iii) Impellers operating below 10Hz shall be balanced asif they operated at 10Hz.

iv) Impellers on equipment located in occupied areas, on fan convectors, packaged
ventilation extract units and warm air heaters with motor power inputs more than
100W or ‘canned rotor pumps or similar; Grade G2.5.

Impellers of multi-speed or variable speed machines shall be balanced to the quality grade
determined by their highest operating speed.

Vibration caused by fluid dynamic effects of any kind shall not be greater than the equivalent
permissible vibration due to an impeller rotating at the frequency of the vibration.

D.  Reciprocating machinery

Except where a full dynamic analysis of the vibration generated and the building response
indicates otherwise, the following limitations shall apply to the location of reciprocating
machinery.

Internal combustion engines with shaft powers greater than 40kw, and single cylinder
machines with shaft powers greater than Skw shall be located in basement (or other) slabs
founded on unmade up ground.

Internal combustion engines with shaft powers less than 40kw, and single cylinder machines
with shaft powers less than Skw may be located on concrete floors thicker than 150mm and
less than 10mm maximum span, where indicated on the drawings or Specification, but not on
any suspended floor in steel or timber framed buildings.

E.  Acceptable levelsof vibration of building structure due to mechanical services

The vibration of the surfaces of the building due to operation of the mechanica services
should not be perceptible to occupants sitting, standing or lying down in all occupied areas.
An rms surface vibration velocity of 0.1mnvs shall be taken a s a reference limit of
perception. Plant rooms and service areas shall not exceed an rms surface vibration velocity
of 0.3mn/s.

Vibration of the building surfaces at audible frequencies shall not cause sound pressure
levels which exceed the criteria specified under ‘acceptable sound levels

F.  Acceptable sound levelsin occupied spaces

The noise criteria specified shall be met when the building is fully furnished and equipped,
and when rooms and other enclosed spaces are unoccupied (except where specified
otherwise) and when only the building services are operating and at their highest likely noise
level.
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All services areincluded.
NR criteriashall be defined by 1ISO/R 1966 - 1971 (E) Appendix Y.

Airborne excitations at frequencies between 0-25Hz shall not exceed that caused by a sound
pressure level equal to the sound pressure level permitted at 25Hz.

dB "A" noise weightings shall be defined by the requirements for 'sound level meters with
weighting networks to BS 5969 or IEC 651.

"Equipment shall be operated at the supplier's works under conditions specified and listed in
the data sheets. These conditions shall simulate, as close as is possible, the actual operating
conditions. Tests shall be carried out in order to identify andy pure tones present. If such
pure tones are detected, every endeavor shall be made to the satisfaction of the Engineer, to
eliminate them. The requirements of the following clause shall be applied if pure tones are
not eliminated.

Pure tones and other narrow bandwidth noise when measured by 3% band width analysis,
shall be attenuated by the following amounts below the corresponding octave band sound
pressure level permitted.

Attenuation Octave Band
Center Freguency

3dB 63Hz

5dB 125Hz

9dB 250Hz

12dB 500Hz

14dB 1000Hz

15dB 2000Hz & above

The Owner's Authorized Representative may at his discretion and with the Owner's approval,
accept sound pressure levels which do not meet the criteria specified, under the following
conditions:

i)  When sound pressure levels marginally exceed the specified criterion at acceptable
frequencies.

ii)  When other continuous sources produce sound pressure levels in excess of those due
to the building services by 5dB or more in any two octave bands, and the resulting
levels are acceptabl e to the Employer.

iii) Where the types of service produce excessive noise so intermittently that the
resulting levels are acceptabl e to the Employer .
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G.  Anti-vibration systems
1. APPLICATION

This Specification shall apply to all mechanical for which specific values/requirements
are not indicated on the drawings, Schedules or Equipment Data Sheets

2. VIBRATION ISOLATION SYSTEM PERFORMANCE

Vibration isolation systems shall reduce the vibration and structure borne noise to the
levels required by the acceptable nose and vibration criteria specification.

Details of the vibration isolation system type and performance are shown on the
Equipment Data Sheets and drawings.

Where the vibration isolator type is not specified, the method of mounting machinery and
the size, type and active material of the mountings shall be agreed between machinery
and isolator manufacturer, and shall comply with this and the vibration isolator
specification.

Vibration isolation systems for rotating machinery shall be designed on the
recommendations of the ASHRAE Handbook 1991 Applications volume, Chapter 42,
Table 34, and the accompanying text, for type of base, mounting, active material and
static deflection, except where indicated otherwise in this Specification.

Noise and vibration isolation system shall be selected to suit the environment in which
the equipment isto be located. Components of the system located in the open air shall be
weatherproof, non-rusting and be resistant to or protected from rodent and insect attack
by choice of materials and design of components. Any particularly corrosive
environments or unusual temperatures are indicated on the drawings and Schedules.

3. VIBRATION ISOLATION SYSTEMS FOR VARIABLE AND MULTISPEED
MACHINERY

Vibration isolation systems for variable or multispeed machinery shall achieve the
degrees of isolation required by the Specification at all the normal operating speeds. The
resonant frequency of the isolation system shall be lower than any operating speed.

The resonant frequency of vibration isolation systems for machinery and electric motors
with stepped speed starting arrangements (star delta, tapped resistor and transformer etc,)
shall not correspond to any of the speeds at the step changes and shall alow for long 'run-
up' and 'run-down' times.

4. ASYMMETRICAL LOADING OF ANTIVIBRATION MOUNTS IN A VIBRATION
ISOLATION SYSTEM

The vibration isolation system shall allow the deflection of each mounting to be adjusted
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to the design value at the operating condition of the supported equipment.
The maximum difference between resonant frequencies of any two mountings of a set
when the supported equipment is operating shall not differ by more than 15%

5. STATIC AND DYNAMIC FORCES DUE TO FLUID PRESSURE AT FLEXIBLE
CONNECTIONS TO PUMPS

Vibration isolation systems for pumps shall allow for forces and movement due to
pressure differences at flexible connections. Mountings shall be laid out and sized for
their loadings at al operating speeds. 'Inertia’ blocks and counterweights may be used to
reduce the percentage variations in mounting loads at varying speeds to the amount
specified.

Isolated sway braces, buffers and similar devices may be used to prevent movement in
directions perpendicul ar to the vibration.

6. PREVENTION OF OVERLOADING OF VIBRATION ISOLATORS OR EQUIPMENT
CONNECTIONS

Vibration isolation systems whose mountings can be overloaded by excessive deflections,
shall be provided with 'bottoming' or similar restraints. The restraints may be part of the
mountings, machinery or bases.

These restraints may be omitted only from vibration isolation systems which cannot be
overloaded by pipe during erection and are unlikely to be used as hand or footholds
subsequently.

Vibration isolation systems fitted beneath, equipment in which the weight of the liquid
contents acts through the mountings and forms a significant part of the load, shall be
provided with restraints which limit the movement of the equipment on draining down to
amounts which do not strain service connections or adjacent runs.

7. PIPE SUPPORTS ADJACENT TO PUMPS AND OTHER EQUIPMENT

Theweight of pipes and their contents, or other services connected to the equipment shall
not impose any load on the equipment.

Drop rods from all hangersin plant rooms shall be fitted with rubber or no anti-vibration
treatment, as specified or indicated on the drawings.

Where services are joined to equipment with flexible connectors, the first three service
supports next to the equipment shall include vibration isolators giving 80% efficiency at
the fundamental forcing frequency of the equipment, or the efficiency required for similar
service supports in the plant space if it is higher. The supports shall be designed to
prevent movement of the connected pipe due to static or dynamic forces due to the fluid
weight or velocity.

Where piped services are jointed to equipment without flexible connectors the services
shall be isolated in accordance with the pipe Support Isolation Table, which determines

G daaly il 3 ) 055/2346893 / uSé
( 1
L 83 )




a20

s"t_.jlﬁjl\ daala cliddua
il fidall g 28l 53]

[ %558 dablial)

the type and extent of isolation on either side of the vibration source for different

categories of isolation requirement.

The category is determined by reference to the specified Noise Criteria levels of the
spaces that the system passed through. All plant rooms shall have a'nominal’ category at

|east.

The support vibration isolators shall provide the same static deflection as the equipment
supports for the length of service relating to the first type of pipe support isolation

specification.

In basement plant rooms services shall be supported form the floor wherever possible.

Category of isolation requirement Pipe diameter (mm)
Nominal Standard Criticd
RI 15 over distance of
10m
RI RI 22 over distance of
m 15m
RI PH 50 over distance of
10m 3m
PH SH + PH SH + PH 100 over distance of
10m 10m + 10m 20m + 10m
PH SH + PH SH + PH 150 over distance of
15m 15m + 10m 30m+ 10m

Category of isolation requirement Pipe diameter (mm)
Nomina Standard Critical
PH SH + PH SH + PH 200 over distance of
25m 25m + 10m 50m + 15m
PH SH + ph SH + PH 300 over distance of
35m 35m + 15m 75m + 15m
TABLE: Pipe support Isolation
Note: distances given are from the vibration source.
* Refersto areasrated at Nr 25 or within 5m of such areas.
** Refersto areasrated at NR35-45
Key: RI resilient insert within pipe clamp.
SH  springr hanger incorporating noise stop pad (static deflection 15mm)
PH hanger incorporating low deflection resilient pad.
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Electrical connections between equipment mounted on vibration isolation bases and
equipment fixed to structure shall be made through flexible conduit which changes
direction by at least 90 in a minimum length of 25 conduit diameters. Minera insulated
cables shall be taken through at least 360 at 75mm radius or double the permissible
minimum radius, whichever islarger.

8. AIR GAP RESONANCE

The width of air gap between undersides of solid machine bases (supported on vibration
isolation mountings ) and the floor shall be selected to avoid resonance of the air gap at
the major vibrational or acoustic frequencies generated by the supported plant. Similarly
the distance between the panels of equipment and floors, walls, or soffits shall be chosen
to avoid resonance of the panel and air gap at the equipment rotational frequencies.

H.  Anti-vibration equipment

1. APPLICATION

This Specification shall apply to all mechanical services systems for which specific
values/requirements are not indicated on the drawings or Schedules.
2. VIBRATION ISOLATION EQUIPMENT PERFORMANCE

The equipment performance shall meet the requirements of the vibration isolation
system in which it is used.
3. LEVELLING AND HEIGHT ADJUSTMENT OF VIBRATION ISOLATORS

Vibration isolators shall be provided with means of adjustment of deflections to allow
for unevenness in bases, etc, unless they are located between prefabricated accurately
parallel frames. The amount of adjustment for floor mounted isolators shall not be less
than twice the permitted tolerance in the levelling of the floor. Levelling bolts or studs
shall be provided with lock nuts.

Alternatively, the 'means of adjustment of deflections may be located between the
supported machine and the isolators, or between the isolators and the basic supporting
structure.

4. LATERAL STIFFNESS OF ISOLATORS

The latera stiffness of vibration isolators shall be selected to suit the lateral isolation
efficiency required without causing instability. For rotating machines with horizontal
shafts, the horizontal stiffness perpendicular to the shaft shall not be less than the
vertical, if 'floor' mounted, and vice versaif 'side’ mounted.

5. SPRING TYPE VIBRATION ISOLATORS

Spring type vibration isolators shall preferably be constructed from suitably treated and
finished steel or steel alloys. All springs shall be open with a minimum coil diameter of
50mm. They shall be manufactured with rubber, neoprene or glassfibre ‘acoustic pads
to prevent transmission of high frequencies. The material of the pad shall be selected to
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suit the location and incorporate a minimum static deflection of 2mm. Holes shall be
provided for fixing both to the supported machine and the supporting structure.

The criteria of spring stability under compression shall that the ratio 'lateral
stiffness/vertical stiffness isat least 1.2 times the ratio ' static deflection/working height'

Spring type isolators with (@) static deflection more than 50mm or (b) fitted to
reciprocating machinery or (c) fitted to rotating machines with long rundown times,
shall have auxiliary dampers or adjustable 'snubber' type restraints which prevent
excessive movement as the machine speed passes through the resonant frequency of the
mounting system.

6. RUBBER, NEOPRENE, GLASS FIBRE (OR SIMILAR MATERIAL) 'IN SHEAR'
TYPE VIBRATION ISOLATORS

The active element of the isolator shall be bonded to mild steel or steel aloy plates,
deeves, pressings or forging. Both element and bonding agent shall be resistant to
lubricating oil and water and suited to the operating temperature..

The active elements of mountings used on internal combustion or pumps shall be
protected from spillage from above by an integral cover.

Holes shall be provided for fixing both to the supported machine and to the supporting
structure. The holes shall be located and formed in such a way that making the fixing
does not stress the active element.

The dynamic stiffness and damping coefficients of the active material, at the operating
speed of the supported equipment, shall be used in calculation of isolation efficiencies.
Alternatively, certified isolation efficiency charts may be used .

Mountings whose stiffness varies with direction of deflection, shall be mounted with
orientation marks for use during maintenance and installation .

7. "PAD" OR"MAT" TYPE MOUNTINGS

The material used for "pad" or "mat" type mountings may be cellular, ribbed, or
studded. Pads and mats shall normally be bonded both to supported and to supporting
surfaces. Material and bonding agent shall be resistant to lubricating oil and water and
suited to the operating temperature.

"pads’ or "mats' of vibration isolation material, used to obtain acoustic isolation in
installations which do not require vibration isolators, shall be selected and loaded to
avoid resonance. The resonant frequency of the assembly shall not lie between 2/3 an
4/3 of the disturbing frequencies of the supported equipment.

Pads or mats of vibration isolation material used in 'cast-in-situ' concrete sandwich
construction machine bases, shall be separated from the concrete, to ensure exclusion of
grout and fines from internal voids, with materials recommended by the manufacturer.
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Cork pads or mats shall not normally be used.
8. PIPE HANGERS

Hangers used for vibration control shall consist of amild steel welded cage containing a
helical spring, or neoprene/rubber/glass fibre isolator, (or both) and be suitable for
suspension from drop rods. Where both types of isolating elements are used together,
the spring shall be at the pipe end of the hanger. The spring or active materials shall be
used in compression.

Steel springs shall be stable at all loadings up to full compression and full compression
shall not occur before 150% of the rated maximum loading. No permanent deformation
shall be caused by full compression. The load shall be transmitted to the spring through
a heoprene washer bushed into the moving end to prevent metal to metal contact.

Neoprene/rubber/glass fibre isolators shall be protected from over-loading by metal to
metal restraints or lateral containment.

The hanger cage shall be capable of carrying five times the maximum rated normal
service load without permanent distortion. The drop rod arrangements shall allow 30
movement without metal to metal contact.

9. REINFORCED FLEXIBLE PIPE CONNECTORS USED FOR VIBRATION
ISOLATION
Flexible pipe connectors made from corrugated metal, rubber, neoprene or other flexible
liner with braided metal or other similar internal or external reinforcing, and intended
for use without tie rods, shall have the following minimum live lengths when used for
antivibration purposes:

Live Length Pipe Nomina Bore
(mm) (mm)
230 0-28
340 32-80
455 90-133
570 150-200
690 250-300

The minimum internal bore shall not be less than the actual pipe internal diameter.

The axis of the connectors shall be perpendicular to the direction of vibration.
Alternatively, where the design allow, the connectors may be formed into 90 bends.

Connectors with threaded ends shall be provided with flats or raised lands for standard
spanners or wrenches to allow fixing without stressing the active elements.
10. EXPANSION JOINTS USED FOR VIBRATION ISOLATION IN PIPEWORKS

The tie rod systems on expansion joints used for vibration isolation shall be designed to
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achieve the isolation required across the joint. The tie rod fixing shall use rubber or
neoprene bushed washers to prevent metal to metal contact throughout the normal range
of movement of thejoint.

11. INERTIA BASES

Inertia bases shall be constructed from reinforced concrete and shall be designed for the
stressing due to the supported machine, the vibrating isolation equipment and its own
weight. The surface shall be steel float finished or equivalent and levelled to the
machine manufacturers requirements. Machinery shall be fixed to the base with 'grouted
in' holding down bolts located in reverse tapered cast sockets.

Where the inertia base will be supported on spring or rubber in shear mountings, the
base shall be formed with a prefabricated mild steel continuous edge frame, to which
the necessary cross members and reinforcing shall be fixed. The mountings shall be
fixed to brackets which are welded to the sides of the edge frame.

The design of the brackets and mountings shall allow the base to be raised from (or
lowered onto) the floor by adjustment of the levelling bolts between mountings and
brackets. The design shall also allow the insertion (or removal of the mountings when
the base is resting on the flaor.

OR
The inertia base shall be provided with jacking points which alow it to be raised from a
position at which it is resting on the floor to a position at which the mountings can be
inserted and adjusted or removed without being overstressed.

Where the base is cast in-situ on the plant room floor, the bottom shuttering shall be
separated from the concrete pour by a continuous polythene sheet not less than 0.25mm
thick.

Sound power levels shall be measured to BS 4196 : Parts 3 or 4, and independently
witnessed by the Engineer.

Pure tones and other narrow bandwidth noise, when measured by 3% bandwidth
analysis, shal be attenuated by the following amounts below the corresponding octave
band level permitted:

Octave Band Center Frequency, Hz
2K and 1K 500 | 250 | 125 63
above
15 14 12 9 5 3 Attenuation, dB

12. VIBRATION LIMITS

Vibration levels of any surface facing an occupied space, arising from operation of the
generator (s) shall not be perceptible. Perception shall be taken as a vibration vel ocity of
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0.1mm/s rmsin any axis.

Noise Attenuation
13. ENGINE SILENCERS

Silencers shall be incorporated in the engine exhaust system to achieve the noise levels
specified.

Noise attenuators shall be purpose-built units constructed by a specialist manufacturer
and shall match the adjacent assemblies.

Attenuator casings shall be constructed from galvanized steel sheet. Longitudinal joints
shall be lockformed and mastic sealed during construction. End flanges shall welded to
the casings and have dlotted bolt holes or other specified fixing details.

Casing thickness and flange construction shall be in accordance with HVAC
Specification DW 142, but casing thickness shall be not less than 0.8mm.

Absorbent materials within attenuators shall be inert, non-incombustible,
non-hygroscopic, rot and vermin proof. The materials shall withstand an air passage
velocity of at least 25m/s without surface erosion or other forms of material migration.
Loose or fibrous materials shall be packed under not less than 5% compression to
eliminate voids due to settling. The airways shall be free from projections into the
airstream.

The vapour barrier material shall be resistant to chemicals as specified.

Vapour barriers where required for use in aggressive atmospheres shall be of thickness
not exceeding 0.07mm, installed in a non-taut state. The material shall achieve Class |
when tested in accordance with BS 476 : Part 7, and shall not emit toxic or hazardous
fumesif ignited. Reduction in attenuator performance due to the presence of the vapour
barrier shall be compensated for in the dynamic insertion loss data provided by the
Supplier.

The direction of airflow through each attenuator shall be clearly marked on the outer
casing.

Attenuators to be site connected shall be delivered with blocked ends and shall be
undamaged on completion of installation.

For rectangular attenuators splitter elements shall be round-nosed, stand vertically, and
form atight fit within the casing.

L - and T-section splitter attenuators shall be designed for smooth airflow to minimize
self-generated noise. Splitters in bend attenuators shall be fitted perpendicular to the
plane of the bend.

Splitter elements shall be easily removable for cleaning. Access panels where fitted
shall have effective air-tight seals which shall
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Plant Room Absorptive Lining

If absorptive linings are necessary to control the sound pressure levels within the plant
room, these shall comply with the following specification. The lining material shall be
odorless, non-combustible, non-hygroscopic, not decompose, not support fungoid life
and not attract vermin or rodent attack.

Thickness

Octave Band Center Frequency, Hz (mm)

4k 2k 1k 500 |[250 | 125

0.85 0.9 065 | 045 | 025 | 0.1 15

0.95 0.95 085 |05 (035 |0.1 25

0.95 0.95 095 | 085 | 05 0.35 | 50

Installation shall be carried out in accordance with the lining manufacturer's
recommendations.

Adhesives shall be non-combustible after application.

Linings shall be retained in position by facing with expanded or perforated metal sheets
secured with screwed fixings, nuts and washers. Fixings shall be positively attached to
the structure. Metal lining sheets shall be 'returned’ at the end of each section.

For linings in an airstream, the lining material shall be faces with a thin, acoustically-
transparent membrane to provide a tough surface with will present a smooth face to the
air stream.

The facing shall prevent surface erosion or other forms of material migration at the air
passage vel ocity of 25mnvs.

Acoustic Enclosures

If acoustic enclosures are necessary to control the sound pressure levels within the plant
room, these shall comply with the following specification.

Acoustic enclosures shall beinstalled to meet the noise criteria specified.

The enclosure shall be of modular construction suitable for site assembly. doors shall be
provided in positions to alow all necessary access to sections of the set for routine
maintenance and operating purposes.

The enclosure shall be sufficiently demountable to allow major maintenance and repair
work to be carried ouit.
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Air Gap Resonance

The air gap width between undersides of solid machine bases (supported on vibration
isolation mountings) an the floor shall be selected to avoid resonance of the air gap at
the major vibrationa or acoustic frequencies generated by the supported plant.
Similarly the distance between the panels of acoustic enclosures and floors, walls, or
soffits shall be chosen to avoid resonance of the panel and air gap at the motor rotational
passing frequencies.

Anti-Vibration Mounts
14. GENERAL REQUIREMENTS

Equipment and any necessary enclosures shall be vibrationally isolated from the
structure on spring type anti-vibration mounts. There shall be no rigid connections
between the generator set or enclosure and the structure.

The static deflection of the generator antivibartion mounts shall be as specified.

The exhaust system shall be vibrational isolated from the structure. Isolators shall have
the same static deflection as that of the generator set.

15. ASYMMETRICAL LOADING OF ANTIVIBRATION MOUNTS IN THE
VIBRATION ISOLATION SYSTEM.

The vibration isolation system shall allow the deflection of each mounting to be
adjusted to the design value at the operating condition of the supported equipment.

The maximum difference between resonant frequencies of any two mountings of a set
when the supported equipment is operating shall not differ by more than 15%

16. PREVENTION OF OVERLOADING OF VIBRATION ISOLATORS OR
EQUIPMENT CONNECTIONS

Vibration isolation systems whose mountings can be overloaded by excessive
deflections shall be provided with 'bottoming' or similar restraints. The restraints may
be part of the mountings, machinery or bases.

Such restraints may be omitted from vibration isolation systems which cannot be
overloaded by pipe or ductwrok during erection and are unlikely to be used as hand or
footholds subsequently.

17. PIPE SUPPORTS

The weight of pipes and their contents, or other services connected to equipment shall
not impose any load on the equipment.
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All supportsin the plant room shall be spring hangers unless specified otherwise.

Where equipment piped services are routed through areas other than the equipment
room, they shall be isolated by the type and extent of isolation on either side of the
vibration source specified for different categories of isolation. Where piped services
penetrate walls etc, the acoustic sealing details shall not reduce the effectiveness of the
pipework isolation.

18. LEVELLING AND HEIGHT ADJUSTMENT OF VIBRATION ISOLATORS

Vibration isolators shall be provided with means of adjustment of deflections to allow
for unevenness in bases, etc, unless located between prefabricated accurately parallel
frames. The amount of adjustment for floor mounted isolators shall not be less than
twice the permitted tolerance in the levelling of the floor. Levelling bolts or studs shall
be provided with lock nuts.

Alternatively, the 'means of adjustment of deflections may be located between the
supported machine and the isolators, or between the isolators and the basic supporting
structure

19. LATERAL STIFFNESS OF ISOLATORS

The lateral stiffness of vibration isolators shall be selected to suit the lateral isolation
efficiency required without causing instability. For rotating machines with horizontal
shafts, the horizontal stiffness perpendicular to the shaft shall not be less than the
vertical if 'floor' mounted, and vice versaif 'side’ mounted.

20. SPRING TYPE VIBRATION ISOLATORS
Spring type vibration isolators shall preferably be constructed from suitably treated and
finished steel or steel alloys. They shall be manufactured with rubber, neoprene or
glassfibre 'acoustic pads' to prevent transmission of the pad shall be selected to suit the
location. Holes shall be provided for fixing both to the supported machine and the
supporting structure.
The criterion of spring stability under compression shall be that the ratio 'latera
stiffness/vertical stiffness' is at least 1.2 times the ratio ' static deflection /working
height'
All spring type vibration isolators shall be unhoused.
Spring type isolators with:

Static deflection more than 50mm, or

Fitted to reciprocating machinery, or

Fitted to rotating machines with long rundown times, shall have auxiliary dampers
or adjustable "snubber" type restraints which prevent excessive movement as the
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machine speed passes through the resonant frequency of the mounting system.

21. RUBBER, NEOPRENE, GLASSFIBRE (OR SIMILAR MATERIAL) "IN SHEAR"
TYPE VIBRATION ISOLATORS.

The active element of the isolator shall be bonded to mild steel or steel aloy plates,
sleeves, pressings or forging. Both element and bonding agent shall be resistant to
lubricating oil and water.

The active elements of mountings used on internal combustion engines shall be
protected from spillage from above by an integral cover.

Holes shall be provided for fixing both to the supported machine and to the supporting
structure. The holes shall be located and formed in such a way that making the fixing
does not stress the active element.

The dynamic stiffness and damping coefficients of the active material, at the operating
speed of the supported equipment, shall be used in calculation of isolation efficiencies.
Alternatively, certified isolation efficiency charts may be used.

Mountings whose stiffness varies with direction of deflection, shall have permanent
orientation marks for use during maintenance and installation.

22. "PAD" OR"MAT" TYPE MOUNTINGS

The material used for 'pad’' or 'mat’ type mountings may be cellular, ribbed, or studded.
Pads and mats shall normally be bonded both to supported and to supporting surfaces.
Material and bonding agent shall be resistant to lubricating oil and water .

"Pads' or "mats' of vibration isolation material, used to obtain acoustic isolation in
installations which do not require vibration isolators, shall be selected and loaded to
avoid resonance. The resonant frequency of the assembly shall not lie between 2/3 and
4/3 and 4/3 of the disturbing frequencies of the supported equipment.

Pads or mats of vibration isolation material used in ‘cast-in-situ’ concrete sandwich
construction machine bases , shall be separated from the concrete, to ensure exclusion
of grout and fines from internal voids, with materias recommended by the
manufacturer.

Cork pads or mats shall not be used.
23. PIPE HANGERS

Hangers used for vibration control shall consist of amild steel welded cage containing a
helical spring, or neoprene/rubber/ glassfibre isolator (or both) and be suitable for
suspension from drop rods. Where both types of isolating elements are used together,
the spring shall be at the pipe or duct end of the hanger. The spring or active materials
shall be used in compression.
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Steel springs shall be stable at all loadings up to full compression which shall not occur
below 150% of the rated maximum loading. No permanent deformation shall be
caused by full compression. The load shall be transmitted to the spring through a
neoprene washer bushed into the moving end to prevent metal to metal contact.

Neoprene/rubber/ glassfibre isolators shall be protected from overloading by metal to
metal restraints or lateral containment.

The hanger cage shall be capable of carrying five times the maximum rated normal
service load without permanent distortion. The drop rod arrangements shall allow 30
movement without metal to metal contact.
User Protection

24. SIGNAGE
All areas with noise levels equal to or greater than 90dB(A) shall be demarcated and
identified by means of a sign to BS 5378 : Part 1, Appendix A, paragraph A.3.3, to
indicate:

That it an ear protection zone,

The need for occupants to wear personal ear protectors whilst in the zone,

No one should enter any such zone unless that occupant is wearing personal ear
protectors.

25. HEARING PROTECTION
Hearing protection in the form of ear protectors shall be provided, to BS 6344 : Part 1.
sets of ear protectors shall be provided in rugged, metal enclosures with a hinged door.

the door shall be fitted with a suitable handle, and shall clearly be marked "HEARING
PROTECTORS".

The boxes shall be located in an approved location immediately outside each entrance to
the plantroom.

Ear plugs shall not be used.
Schedules

26. NOISE LIMITS.

Octave Band Center Frequency, Hz
8K [4K [2K[1K[500 [250 [125 |63
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In the plant room
64 |66 |68 |70 (73 |77 |83 |91 |[Atanylocation
74 |76 |78 |80 |83 |87 |93 |101 |Between theenclosureand the
floor
59 |61 |62 |65(68 |72 |78 |87 |[1mfromany exhaust flue
54 |55 |57 (60|63 [68 |74 |83 |[1mfromtheairintake
54 |55 |57 |60 |63 |[68 |74 |83 |1lmfromtheair discharge

dB re2 x 107 pa

27. PIPED SERVICES SUPPORTS

Requirement

Nominal Standard* *
RI7m
RI10m

PH 10m SH + PH
10m + Om

PH 15m SH + PH
15m + 10m

PH 25m SH + PH
25m + 10M

PH 35m SH + PH
35m+ 15m

Category of Isolation

Critical*
RI10m
RI15m
PH 30
SH + PH
20m +0m
SH + PH
30m +0m
SH + PH
50m +0m
SH + PH
75m +5m

Pipe diameter
(mm)

15 over adistance of
22 over adistance of
50 over adistance of
100 over a distance of
150 over adistance of

200 over adistance of

300 over adistance of

* Refersto areasrated at NR25 to NR35
**  Refersto areasrated at NR35 to NR45

Key:
RI
PH

SH

resilient insert within pipe clamp
hanger incorporating low static deflection resilient pad
spring hanger incorporating noise stop pad

2.3

BUILDING MOVEMENT JOINTS

There are building movement joints at grids 10/11 and 19/20 at al floor levels where the
commercia building and towers adjoin. The Contractor shall be responsible for the design and
provision of flexible connections to all building services crossing these joints. The movement
parameters are noted on sketch number 44247/5/sk80 and 81. IN addition to accommodating
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building movements the flexible connections shall be designed to accommodate the seismic forces
noted in the following section.

2.4 SEISMIC CONTROL
A. GENERAL

The Contractor shall be responsible for the design, supply and installation of all necessary
supports, movement joints, restraints and guides for al items of plant, equipment, pipework
and electrical distribution.

Services are to be designed to accommodate the seismic building movements as follows:
Maximum horizontal movements between adjacent floor levels: + 50mm in any direction.
Maximum horizontal movements across building movement joints : + 50mm in any direction

The Contractor shall provide vibration control equipment from a specialist supplier. The
contractor shall be responsible for selecting, engineering, and incorporating all bracing,
anchorage and seismic restraints. Such restraints must not reduce the vibration isolation
capabilities of the system.

Submit, in drawing plans form, exact locations and weight at each support point for floor
mounted and suspended equipment and piping larger than 4 inch diameter in mechanical
rooms. Drawing shall include fire sprinkler supports.

Submit for each isolator complete manufacturer's description including quantity; actual
loading at each isolator for floor mounted and suspended equipment and piping larger than 4
inch diameter in plant and equipment rooms, static deflection, spring outside diameter; and
free, operating and solid heights of coils.

Submit vibration isolation for all equipment in one package, not as part of equipment
submittals. All isolatorsto be of one manufacturer.

The contractor shall ensure that the design of the strength and anchorage of the internal
components of the all equipment exceeds the force level used to restrain and anchor the unit
itself to the supporting structure.

B. SUMMARY OF SEISMIC DESIGN CRITERIA FOR MEP EQUIPMENT

The contractor shall be responsible for the designs in accordance with UBC 1991 Section 2336
and Table 21-p, zone 1.

Need not apply to equipment weighting less than 400 Ibs (180 kgs).
Equipment and fixings shall be designed (gravity friction may not be used) to safely withstand

aforce Fp applied at center of gravity of unit, and calculated from unit, and calculated from
unit weight Fp asfollows:
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ot
©
I}

ZICp Wp

4 0.075

I = 1.0 generaly, but 1.5 for machinery and equipment required for life safety
systems, and for tanks and vessels containing toxic or explosive substances (eg: gas mains, oil
storage/transfer system).

Cp = From table 23-p. Generadly Cp =0.75, but for elements whose collapse could
cause significant hazard Cp = 2.0.

The Contractor must submit for approval justification calculations and proposed fixing details
in accordance with UBC 1991 Section 2336 when submitting his proposed equipment and
installation drawings.

The preferred supplier of anti-vibration and sound control systems and seismic control
systems: Acoustic Engineering Services Ltd.

PART 3- EXECUTION

31

A.

B.

3.2

A.

INSTALLATION
Install in accordance with approved shop drawings and manufacturer's directions.

Install items to be imbedded before concrete is placed.

ADJUSTMENTS

Make all required adjustments for the proper functioning of the isolators.

END OF SECTION 15241
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SECTION 15246
MOUNTING AND ISOLATION OF FIRE PROTECTION SYSTEMS
11 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including Genera and special
Conditions and Division-1, "General requirements’, apply to work of this section.

B. Genera provisions for fire protection Works, Section 15010, applies to work of this

Section.
C. The requirements of this section apply to equipment specified elsewhere in the
specification.
1.2 DESCRIPTION OF WORK

A. Provide seismic restraining type support systems for al floor and ceiling mounted
mechanical and electrical equipment, piping, panels, and etc. in accordance with these
specifications, the contract drawings and drawing supplements.

B. Provide seismic restraining type vibration isolation systems to eliminate transmission
of movement from the equipment to the structure or connected piping or conduit
systems. All vibration isolation devices to be of the seismic restraint type.
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All reference herein to methods and techniques of equipment support apply to
Mechanical, fire protection systems.

QUALITY ASSURANCE

Manufacturers. Firms regularly engaged in manufacture of products of types and
capacities required and described herein, whose products have been in satisfactory use
in similar service for not less than 10 years.

Provide products produced by a single manufacturer.

Standard Compliance: Federal Spec. WW-H1716, ASA Code for Pressure Piping,
ASTM A 575-73, MSS SP-58-67, MSS SP-69-66, ANSI Code for pressure piping.

All hanging, restraining and isolating methods and techniques to be as indicated on the
documents, in NFPA Guidelines for Seismic Restraints of Mechanical Systems 1994
Edition, NFPA 13, 1994 UBC, ANSI A58.1, 1981, Title 24 CAC, GSA, and ATC-3.
Where techniques are proposed that deviate from those detailed in the contract
documents, they must be clearly detailed and stamped by a Professional Engineer as
indicated under submittals.

MANUFACTURER'SRESPONSIBILITIES

Manufacturer of vibration isolation and seismic control equipment to have the
following responsibilities:

1. Determine vibration isolation and seismic restraint sizes and locations.

2. Provide piping and equipment isolation systems and seismic restraints as scheduled or
specified.
3. Guarantee specified isolation system deflection.

4. Provide ingtalation instructions, drawings and field supervision to assure proper
installation and performance.

5. Purchased and/or fabricated equipment must be designed to safely accept external forces
of ¥ G load in any direction for all rigidly and resiliently supported equipment, and
piping without failure and permanent displacement of the equipment. Life safety
equipment such as fire pumps, sprinkler piping, and machinery, must be capable of
safely accepting external forces up to % G load in any direction without permanent
displacement. Substitution of "Internally Isolated" mechanical equipment in lieu of the
specified isolation of this section must be approved for individual equipment unitsand is
acceptable only if above acceleration ratings are certified in writing by equipment
manufacturer and stamped by alicensed civil or structural engineer.
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SUBMITTALS

Product Data:  Submit manufacturer's data including printed technical literature and
catalog cuts, indicating maximum loads, dimensions, and recommended installation
procedures.

Indicate locations of vibration isolation, inserts, anchors, and guides on piping shop
drawings.

Submit for review full detailed drawings and calculations indicating all proposed
deviations to the methods and devices specified in the contract documents. These
drawings and calculations to be stamped by a Structural or Civil Professional Engineer
attesting to the adequacy of the device or method to restrain the equipment without
failure while subject to an external lateral force of ¥2 G acceleration.

Samples when requested.

PART 2- PRODUCTS

21

ACCEPTABLE MANUFACTURERS

Refer to the manufacturers list

2.2

PRODUCTS GENERAL

It is the objective of this specification to provide the necessary design for the control
of excessive noise and vibration in the building due to the operation of machinery or
equipment, and/or due to interconnected piping or conduit.

The installation of all vibration isolation units, and associated hangers and bases, to be in
accordance with the details of the vibration isolation manufacturer.

All vibration isolators to have either known non-deflected heights or calibration
markings so that, after adjustment, when carrying their load, the deflection under load
can be verified, thus determining that the load is within the proper range of the device
and that the correct degree of vibration isolation is being provided according to the
design.

All isolators to operate in the linear portion of their load versus deflection curve. Load
versus deflection curves to be furnished by the manufacturer and must be linear over a
deflection range of not less than 50% above the design deflection.

The theoretical vertical natural frequency for each support point, based upon load per
isolator and isolator stiffness, not to differ from the design objectives for the
equipment as awhole by more than +/-10%.
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All neoprene mountings to have a Shore hardness of 30 to 60 +/-5, after minimum
aging of 20 days or corresponding oven-aging.

2.3 PIPE SUPPORT PRODUCT SCHEDULE

A. Provide pipe supports and components in accordance with the following schedule:

ITEM MANUFACTURE MAKE
Variable Spring Hanger 51,52,53
(Single & Double Rod and Base)
180° Shield 40
Pipe Saddle 39AorB
Beam Clamp 28
Welded Beam Attachment 22
Clevis Hanger 1
Clevis Roller Hanger 43
Two Rod Roller Hanger 41
C.I. Roll Stand 44
Adjustable C.I. Roll Stand 46
Adjustable Pipe Stanchion 38
Single Bolt Riser Clamp 8
Double Bolt Pipe Clamp 3
U-Bolts 24
Welded Steel Bracket 32,33
Insert 18
Continuous Slotted Insert 18
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Seismic Pipe Clamp 4

Provide a factory applied Zinc Chromate coating on all hanger components including
rods, inserts, clamps, stanchions, and brackets. Field touch-up damaged painting with
Zinc Chromate repair paint.

Provide hangers, rods, clamps and straps with a non-metallic coating, for electrolytic
protection, especialy designed for copper tubing.

Provide pipe alignment guides of carbon stedl having four machined guiding fingers
and a guiding cylinder.

The structural engineer must approve method of hanging before work is started. The
contractor under this Section is responsible for materials and workmanship as
described in this Section, and must make sure that all hangers and supports are
properly and permanently connected to building structure. All structural hanging
materials, except variable spring units, must have a safety factor of 5 built-in.

EQUIPMENT RESTRAINT

Restrain equipment and components to safely accept a %2 G externa lateral force
without failure while maintaining all equipment, piping, and conduit, etc. in a captive
position. Seismic restraints not to short circuit isolation systems or transmit
objectional, non-rotating or reciprocating vibration noise. Restraint systems to be
Types |, 11, 111, IV or V as described herein.

No cast-iron legs may be used unless indicated on the equipment shop drawings and
approved prior to purchase.

Seismic Restraint Types:

1. Restraint, Type I: To comply with general characteristics of spring isolators having a
minimum O.D. to O.H. of .8 to 1 and minimum runout of 50% to solid. To incorporate
built-in snubbing restraint in all directions. To be capable of supporting equipment at a
fixed elevation during equipment erection. Cast or auminum housings, unless ductile
iron, are not acceptable. System to be field bolted or welded to deck with Y2 G
acceleration capability.

2. Restraint, Type Il: Each corner or side to incorporate a seismic restraint having a
minimum 5/8" thick resilient pad limit stops working in all directions. Restraints to be
made of plate, structural members or square metal tubing concentric within a welded
assembly incorporating resilient pads. Angle bumpers are not acceptable. System to be
field bolted or welded to deck with ¥2 G accel eration capability.
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3. Restraint, Type lll: Metal cable type with approved end fastening devices to equipment
and structure. See details on drawings. System to be field bolted to deck or overhead
structural members using two sided beam clamps to steel or appropriately designed insert
for concrete. All parts of system including cables, clamps, excluding fastenings are to be
single vendor furnished to assure seismic compliance. When Type Il system is used with
isolated equipment slack with 1/2" cable deflection.

4. Redtraint, Type IV: Double deflection neoprene isolator encased in ductile iron or steel
casing minimum .30 static deflection. System to be field bolted or welded to deck with %2
G acceleration capacity.

5. Restraint, Type V: Non-Isolated equipment to be field bolted or welded (powder shots
not acceptable) to structure to resist seismic forces specified. Bolt diameter and
imbedment data must be shown in certified calculations stamped by alicensed engineer.

25 VIBRATION ISOLATION

A. Isolate al floor or ceiling mounted reciprocating equipment and all rotating equipment
above 2 hp from the structure by use of seismic restraint type vibration isolators of a
design not requiring separate directional snubbers except where indicated.
Manufacturer's rail or base mounted packaged equipment may be rigidly restrained to
concrete housekeeping pads if isolators of the type specified herein are factory
installed between the equipment and the base.

B. Vibration Isolator Types:
1. Spring isolators to incorporate the following:

a. Minimum diameter of 0.8 of the loaded operating height.

b. Corrosion resistance where exposed to corrosive environment with:
1) Springs cadmium plated or electro-galvanized.
2) Hardware cadmium plated.
3) All other metal parts hot-dip galvanized.

c. Reserve deflection (from loaded to solid height) of 50% of rated deflection.

d. Minimum 1/4" thick neoprene acoustical base pad on underside, unless designated

otherwise.

e. Designed and installed so that ends of springs remain parallel and all springs are
installed with adjustment bolts.

f. Non-Resonant with equipment forcing frequencies or support structure natural

frequencies.
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2. Spring hanger rod isolators to incorporate the following:

a. Spring element seated on a steel washer within a neoprene cup incorporating a rod
isolation bushing.

b. Steel retainer box encasing the spring and neoprene cup.
3. (Same as Seismic Restraint, Type IV):

Double deflection neoprene isolator encased in ductile iron or steel casing minimum 30
static deflection. System to be field bolted or welded to deck with Y2 G acceleration

capacity.

4. Elastomer hanger rod isolators to incorporate the following:
a. Molded unit type neoprene element with projecting bushing lining rod clearance hole.
b. Neoprene element to be minimum 1-3/4" thick.

c. Stedl retainer box encasing neoprene mounting, capable of supporting equipment or
piping up to four times the rated load in case of isolator failure.

d. Clearance between mounting hanger rod and neoprene bushing shall be minimum of
18",

e. Minimum static deflection of 0.35".

5. Combination spring/elastomer hanger rod isolators incorporating the following:

a. Spring and neoprene isolator elementsin a steel retainer box. Neoprene element to be
double deflection type with a minimum thickness of 1-3/4". Single deflection
elements are unacceptable. Springs must be seated in a neoprene cup with extended
rod bushing through bottom of box.

b. Characteristics of spring and neoprene as described in Type A and Type E isolators.

6. Pad type elastomer mountings to incorporate the following:

a. 0.75" minimum thickness.

b. 50 psi maximum loading.

c. Ribbed or waffled design.

d. Minimum 0.10" deflection per pad thickness.
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e. 1/16" galvanized steel plate between multiple layers or pad thickness is required if
multiple layers are used.

f. A suitable bearing plate to distribute load must be located on top pad layer if
equipment support cover 3/4 of the pad area or less.

7. Pad type elastomer mountings to incorporate the following:

a. Laminate canvas duck and neoprene.
b. Maximum loading 1000 psi.

c. A suitable bearing plate to distribute load must be located on top pad layer if
equipment support covers 3/4 of the pad area or less.

d. Minimum thickness to be 1/2".
8. Isolated Clevis:

Vibration isolation manufacturer to provide an isolated clevis hanger for pipe support that
combines a unit clevis or rod roller hanger and a Type (C, E or F) isolation hanger into
one assembly. System to be precompressed to allow for rod insertion and standard
leveling.

Deflections and type to be as listed in "Equipment Installation” in Part 3 of this section
9. Rail Type Spring Isolators:

a. Rail type spring isolators to provide steel members of sufficient strength to prevent
flexure during equipment operation.

b. Springs to be the same as Type A with seismic restraint Type Il or seismic restraint
Typel or IV isolation.

10. Pipe Anchors:

Vibration isolator manufacturer to provide an all directional acoustical pipe anchor,
consisting of a telescopic arrangement of two sizes of steel tubing separated by a
minimum 1/2" thickness of heavy duty neoprene and duck or neoprene isolation
material. Vertica restraints to be provided by similar material arranged to prevent
vertical travel in either direction. Allowable loads on the isolation material not to
exceed 500 psi and the design to be balanced for equal resistance in any direction.
Isolation to be bolted or welded to structure.

2.6 EQUIPMENT BASES
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A. Integral Structural Steel Base.

1.

2.

Reinforced as required to prevent base flexure at equipment start-up and misalignment of
driver and driven units. Centrifugal fan bases complete with motor slide rails drilled for
driver and driven unit mounting template.

Must be utilized with seismic restraint Types|, Il or IV.

B. Concrete Inertia Base.

1.

Vibration isolator manufacturer to furnish rectangular structural concrete forms for
floating foundation. Bases for split case pumps to be large enough to provide support for
suction and discharge base elbows. The base depth to be a minimum of 1/10 of the
longest span, but not less than 5" or greater than 14". Forms shall include minimum
concrete reinforcement consisting of 1/2" bars or angles welded in place on 6" centers
running both ways. A layer 1-1/2" above the bottom and an additiona top layer of
reinforcing steel as above for all bases exceeding 120" in one direction. Isolatorsto be set
into pocket housings which are an integral part of the base construction and set at the
proper height to maintain a 1" clearance below the base. Bases to be furnished with
templates and anchor bolt sleeves as part of this system.

Must be utilized with seismic restraint Typesl|, Il or V.

C. Isolated Curb.

1. Curb mounted rooftop equipment to be mounted on structural spring isolation curbs that
directly sit on roof construction and are flashed and water-proofed into roof's membrane
waterproofing system. Manufacturer's curb shall not be used.

2. All spring locations to have removable waterproof covers to allow for spring adjustment
and/or removal.

3. Curbsto be sound attenuating type which will utilize standard 2" roof insulation installed
by the roofer for sound attenuation or will require 2" of interior lining if specifically noted
on schedules or drawings.

4.  All spring mountsto be as Isolator.

5. Curbsto be rated for ¥2 G of acceleration and shall be wind restrained for 110 mph wind
loads.

6. Curbsto have NRCA approval.
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Package Options:

a.  Curbs to include a means of incorporating a sound barrier package, Type SBC-3
consisting of two layers of waterproof sheetrock. This barrier to be supplied and
installed in the field by the appropriate contractor.

b. Anéelevationkit, to allow for up to 8" of roof pitch.

Curbs to be welded or bolted to building steel or bolted to concrete decks to attain
acceleration criteria.

Curbsto be Type P-6000 having a minimum of 3" rated static deflection.

D. Roof Isolation Rail System.

1.

Rooftop fire protection systems to be installed on continuous equipment support piers
which will combine a regular equipment support and an isolation system into one
assembly.

The system to be designed with 2" (or 3") static deflection steel springs which are both
adjustable, removable and interchangeabl e after equipment has been installed.

Railsto use type spring mounts.

The system to maintain the same operating and installed height both with and without the
equipment load and to be fully restrained during wind load conditions allowing no more
than /4" motion in any direction.

The isolation pier to be designed to accept membrane waterproofing.

The entire assembly to be dry galvanized or plastic coated.

System design must permit a minimum of %2 G of acceleration.

Curbs to be welded or bolted to building steel or bolted to concrete decks to attain
acceleration criteria

E. Isolated Rail Base.

1. Rails to be constructed from structural steel angles as required to prevent flexure and
misalignment under load.
2. Each rail to be the full length of the supported equipment and be welded to a series of
vertically restrained spring isol ators described above.
3. Anglesto have bolt together ties at the ends and center to form onerigid base platform.
4, System to be bolted or welded to deck and shall be designed for minimum Y2 G of
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acceleration.

F. Non-Isolated Curb.

1.

Non-Isolated curb mounted rooftop equipment to be mounted on structural curbs that
meet 1 G acceleration criteria.

Curbs to accept standard 2" roof insulation installed in the field by the roofer and be
waterproofed in accordance with NRCA Standard.

Curbs to be welded or bolted to building steel or bolted to building steel or bolted to
concrete decks to attain acceleration criteria.

2.7 FLEXIBLE CONNECTORS
A. Elastomer

1. Manufactured of nylon tire cord and EPDM, both molded and cured in hydraulic presses.

2. Straight connectors to have two spheres reinforced with a molded-in, external ductileiron
ring between spheres.

3. Hexible elbows to be long radius reducing type.

4. Rated 250 psi at 1700F dropping in a straight line to 170 psi at 2500F for sizes 1-1/2" to
12", elbowsto be rated no less than 90% of straight connections.

5. Sizes 10" to 12" to employ control cables with neoprene end fittings isolated from anchor
plates by means of 1/2" bridge bearing neoprene bushings.

6. Minimum safety factor, 4 to 1 at maximum pressure ratings.

7. Connectors bolted to victaulic type couplings or gate, butterfly or check valves to have a
minimum of 5/8" flange spacer installed between connector and coupling flange.

8. Submittalsto include test reports.

B. Flexible Stainless Hose

1. Stainless steel braided flexible metal hose.
2. 2" pipesize and smaller with male nipple fittings.
3. 2-1/2" and larger pipe size with fixed steel flanges.
4. Suitablefor operating pressure with 3:1 minimum safety factor.
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5. Lengths are as shown on drawings.
Unbraided Exhaust Hose
1. Low pressure stainless steel annularly corrugated.

2. Fitted with flanged ends.
3. Maximum temperature 15000F.

PART 3- EXECUTION

31 GENERAL EXECUTION

A. Hangers or clamps installed in contact with copper or brass pipe, to be of copper or provide
lead or fiber shields between iron hangers and clamps to prevent electrolytic corrosion.

B. Furnish and install auxiliary steel required for pipe supports. Chain straps, perforated bars,
wire hangers or expansion shields are not permitted.

C. Prime Paint: al black iron hangers to be installed underground, including rods, inserts,
clamps, stanchions, brackets, etc., with zinc chromate, before installation.

D. Anchor points. provide to permit the piping system to expand and contract freely in opposite
directions from the anchored points. Anchors may be double bolt riser clamps and shall be
located halfway between guide points and no less than 1 per 100-foot run.

E. Guide points: Locate in piping system on either side of expansion joints and, or loops, as
specified herein and shown on drawings to permit free axial movement only in pipe main runs.
Elbows at ends of straight pipe runs flanking expansion joints or loops are considered
expansion joints.

F. Trapeze hangers with suspension rods having double nuts and securely attached to the
construction in an approved manner may be used in lieu of separate clevis hanger.

G. Maximum weights on hanger rods assuming a maximum operating temperature of 450°F to be
such that stressin tension will not exceed 9000 psi the root area of threaded portion.

H. Minimum hanger rod sizes:

Rod Size Pipe Size
9.53 mm (3/8 inch) Upto 2 inches
12.7 mm (1/2 inch) 2-1/2 to 3-1/2 inches
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15.88 mm (5/8 inch) 4to5inches
19.05 mm (3/4 inch) 6 inches
22.23 mm (7/8 inch) 81to 10 inches

I.  Conventional Hanger Locations Schedule for Horizontal Pipes:
The following schedule is for conventional, non-seismic type hangers. See plans for seismic
restrained hanger location schedule which may replace the conventional hangers at those
locations. All other conventional hangers are required.
1. Steel pipe and Conduit:
- Below 1-1/4": Support a maximum of 8 feet (1.5 m) intervals.
- 1-1/4" and over: Support a maximum of 10 feet (3.0 m) intervals.
2. Copper tubing:
- 1-1/4inch" over: Support a maximum of 10 feet (3.0 m) intervals.
- Below 1-1/4": Support amaximum of 8 feet (1.5 m) intervals.
3. Branch piping 5 feet and longer: Provide separate supports.
J.  Conventiona Support Locations Schedule for Vertical Pipes:
1. Threaded pipe:
At every other story height.
2. Copper tubing:
At each story height but not more than 10 ft intervals.

K. Connect pipe hangers and anchors to the building structure as follows:

1. Support piping only from building structural steel or approved galvanized steel inserts
embedded in poured concrete.

2. Where piping revisions are required and are approved after slabs are poured, piping 3
inches and smaler may be supported at intermediate points by "Phillips," or other
approved 3/4 inch expansion bolts and shields, provided main supports are not less than
20 ft on centers.

3. Attach intermediate supports for piping 4 inches and larger to concrete beams or columns
by means of 4" x 3/8" thick clip knee angles with 3/4 inch expansion bolt in shear
(horizontal) and supporting rod at 90 degrees from anchor bolt.

L. Isolation and seismic systems must be installed in accordance with manufacturer's written

G daaly il 3 ) 055/2346893 / uSé
( 1
L 110 |




s"t_.jlﬁjl\ daala cliddua
il fidall g 28l 53]

220 / / shda [ %558 dablial)

instructions. Vibration isolators must not cause any change of paosition of equipment or piping
resulting in piping stresses or misalignment.

M. Mechanical equipment to be isolated from the building structure by means of noise and
vibration isolators as scheduled on the drawings.

N. All piping 2" and over located in mechanical equipment rooms and run from connected
equipment for 50 feet, to incorporate isolation hangers.

O. All mechanica fire protection piping system and vertical risers to be isolated from the
building structure by means of noise and vibration isolation guides and supports as described
herein.

P. Each motor assembly to be supported on a single structural steel frame.

32 SEISMIC BRACING EXECUTION

A. All equipment whether isolated or not to be bolted to the structure to alow for minimum 1 G
of acceleration. Bolt points, diameter of inserts, and imbedment depth to be submitted as part
of the submission for each piece of equipment and certified by a licensed civil or structural
engineer.

B. All structurally suspended, overhead equipment, isolated or non-isolated, to be four point
independently braced seismic restraining system.

C. Instal seismic restraining system for overhead suspended non-isolated equipment, piping,
electrical conduit and slack with 1/2" cable deflection for isolated systems.

D. Seismicaly restrain al piping and electrical conduit with restraining system in accordance
with the following schedule:

1. Water Pipe and Electrical Conduit, Schedule 10, 20, or 40 Weld or Victaulic:
- Latera Brace: Maximum 40 feet intervals.
- Longitudinal Brace: Maximum 80 feet intervals.
2. Gas, Fud, Qil:
- Latera Brace: Maximum 20 feet intervals.
- Maximum 40 feet intervals.

E. Place floor mounted equipment on 4" high concrete housekeeping pads properly doweled or
expansion shielded to deck to meet acceleration criteria. Mount vibration isolating devices
and related inertia blocks on concrete pad. Concrete work specified in Division 3.

F. Seismic restraints are not required for the following:
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1. Gaspiping lessthan 1" I.D.

2. Piping and conduit in boiler and MER rooms less than 1-1/4" |.D.
3. Other piping lessthan 2-1/2" 1.D.

4.  All rectangular ducts less than 6 sq.ft. in cross sectional area.

5. All round ducts |ess than 28" in diameter.

6. All piping suspended by individual clevis hangers 12" in length or less from the top of the
pipe support to the bottom of the support for the hanger.

7. All top supported ducts suspended by hangers 12" or less in length from the top of the
duct support to the bottom of the support for the hanger.

G. Chimneys and stacks passing through floors are to be bolted at each floor level or secured
above and below each floor with riser clamps.

H. Chimneys and stacks running horizontally to be braced every 30 feet with an approved
restraining system.

I.  For overhead supported equipment, overstress of the building structure must not occur.
Bracing may occur from:

1. Flanges of structural beams.
2. Upper or lower truss chordsin bar joist construction at the panel points.
3. Castinplaceinsertsor drilled and shielded inserts in concrete structures.

J.  Pipe risers through cored shafts require no further seismic bracing. (Core diameter to be
maximum 2" larger than pipe O.D.)

33 PIPING ISOLATORS
A. All piping, except fire standpipe systems and electrical conduits, are included under this
section.
B. Ingtallation:

1. Isolate piping outside the shafts as follows:

a  All water piping in machine rooms.
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b. Piping where exposed on roof.

c. Water piping and boiler breaching within 50 feet (or 100 diametersif greater than 50
feet) from connected rotating equipment and pressure reducing stations.

d. All water piping connected to reciprocating or rotating equipment up to 50 ft. from
equipment connection.

2. Theisolators to be installed with the isolator hanger box attached to, or hung as close as
possible to, the structure.

3. The isolators to be suspended from substantial structural members, not from dab
diaphragm, unless specifically permitted.

4. Hanger rodsto be aligned to clear and not short circuit the hanger box.

5. Horizontal suspended pipe 2" and smaller and all steam piping to be suspended by
isolators with a minimum of 3/8" deflection. Water pipe larger than 2" to be supported
with a minimum of 1" (or same static deflection for the first three locations) as isolated
equipment to which pipe connects, whichever is greater.

a.  Hanger can substitute for the above.

6. Horizontal pipe, floor supported at slab to be supported with a minimum static deflection
of 1" or same deflection as isolated equipment to which pipe connects, whichever is
greater.

7. Vertica riser guides, if required, to avoid direct contact of piping with building.

8. Pipe anchors, or guides where required, to utilize resilient pipe anchors to avoid direct
contact of piping with building.

9. Riser sway supports, where required, to utilize two neoprene elements to accommodate
tension and compression forces.

10. Pipe Extension and Alignment Connectors: Provide connectors at riser takeoffs, and
elsewhere as required, to accommodate misalignment.

C. Isolator Position
1. Ascloseto building structure as possible; direct bolting is optimal.
2. Between building structure and supplementary steel, if required.
3. Suspend isolators from rigid and massive support points.

4. Supplementary steel to be sized for a maximum deflection 0.08 inches at center span.
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Support water piping in shafts and floor supports entering shaft with isolator or pads to
prevent direct contact of piping with building structure.

Guide and anchor piping in shafts, as required, with approved mounting designs
incorporating pads to prevent direct contact of piping with building structure.

D. Additional Isolator Requirements

1.

34

The minimum operation clearance between the equipment frame or rigid steel base frame
and the housekeeping pad or floor to be 1". Minimum operating clearance between
concrete inertia base and housekeeping pad or floor to be 2".

The equipment structural steel or concrete inertia base to be placed in position and
supported temporarily by blocks or shims, as appropriate, prior to the installation of the
machine and isolators.

Theisolators to be installed without raising the machine and frame assembly.
After the entire installation is complete and under full operational load, to adjust the
isolators so that the load is transferred from the blocks to the isolators and so that all

isolators are barely free, remove shims.

Isolation mounting deflection to be the minimum specified or as scheduled on the
drawings.

Install equipment with flexibility in wiring connection.

Verify that al installed isolator and mounting systems permit equipment motion in all
directions. Adjust or provide additional resilient restraints to limit equipment start-up
lateral motion to 1/4".

Prior to start-up, clean out all foreign matter between bases and equipment. Verify that
there are no isolation short circuits in the base, isolators or seismic restraints.

INSPECTION

A. On completion of installation of all vibration isolation devices herein specified, the factory
representative or Professional Engineer retained by the Contractor to inspect the completed
system and report in writing any instalation error, improperly erected isolation devices or
other faults in the system that could affect the performance of the system. Contractor to
submit a report to the Project Director, including the manufacturer's representatives final
report, indicating all isolation reported as properly installed or requiring correction. Include a
report by the Contractor on steps taken to properly complete and correct the isolation work.

END OF SECTION 15246
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SECTION 15310
PIPING AND FITTING MATERIALS
PART 1- GENERAL
11 RELATED DOCUMENTS

A. Drawings and genera provisions of Contract, including General and special Conditions,

apply to work of this section.

B. General Provisions for fire protection Works, Section 15010, applies to work of this

Section.
C. The requirements of this section apply to equipment specified elsewhere in the
specification.
12 DESCRIPTION OF WORK
A. Work includes providing all labor, supervision, materials, equipment, accessories, services

and tests necessary to complete and make ready for operation by the Owner, all piping,
fittings and jointing materials for fire protection systems in accordance with Drawings and

Specifications.
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13 QUALITY ASSURANCE

A. Manufacturers. firms regularly engaged in manufacture of piping, fittings, and jointing
materials of types and capacities required, whose products have been in satisfactory usein
similar service for not less than 3 years. Provide products produced by a manufacturer
listed as an Acceptable Manufacturer in this section.

B. Cast, stamp or roll manufacturer's name on each pipe length, and cast stamp or roll
manufacturer's symbol and pressure rating on each fitting.

C. Standard Compliance: Comply with regquirements of applicable local codes, ANSI, ASTM,
CS, CISPI or approved equa and asfollows:

Material Authority Spec. Number
Copper Water Tubing (Types ASTM B-88, ANSI A23.1 "K" & "L")
(Hard Temper)

Brass Pipe 85% Red Brass FSWW-P351, ANSI H27.1, ASTM B43
DWYV Copper Tube ASTM B306

ACR Copper Tube ASTM B280
Black Steel Pipe ASTM A 53- Grade"A" schedule40/ ASTM A 135

ERW schedule 40.

Ductile Iron Pressure Pipe ANS| A21.51, AWWA C158

Malleable Iron Screwed ANSI B16.3

Fittings-150 Ib. Class

Malleable Iron Screwed ANSI B16.3

Fittings - 300 Ibs. Class

Cast Iron Screwed Drainage ANS| B16.12

Fittings

Cast Iron Screwed Fitting ANSI B16.4

Wrought steel but welding fittings ANSB16.9

Cast Brass Screwed

Fittings - 125 Ibs. Class ANSI B16.15

Cast Brass Solder Joint ANSI B16.18

Fittings
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Cast Copper Fittings ANSI B16/23
Wrought Copper Solder ANSI| B16.18/B16.29
Joint Fittings
Brass Compression Fittings ANS| A40.2
Cast Bronze Brazing MIL-F-0011830
Fittings
Bronze Flanges ANSI B16.24
Cast Iron Flanged Fittings ANSI B16.1
and Flanges, Standard Weight
Brazing Alloys Having Class BCUP5
Point Higher Than 1000 DegreesF.
Brazing Flux Harmon's "Handy Flux"
Brazing Filler Metal ASTM-B260-62T
Ductile Iron Fittings AWWA C110
Copper Sheet ASTM B-152
14 SUBMITTALS
A. Product Data: submit manufacturer's dataincluding printed technical literature, installation,

instructions, and catalog cuts for each type of pipe and pipe fitting.

B. Submit piping schedule showing manufacture, pipe or tube weight, fitting type, and joint
type for each piping system.

PART 2- PRODUCTS

21 ACCEPTABLE MANUFACTURERS

Refer to the manufacturers list

2.2 PIPING MATERIALS
A. Ductile Iron Pressure Pipe

1 Pipe: Centrifugal spun, bitumastic coated ductile iron, bell and spigot or
G B3 Arala a5 414) 055/2346893 / s\
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mechanica joint; ANSI A21.1 and A21.10; ASTM A377; Minimum 1/8 inch
thick, mortar coated with bituminous sealant; ANSI A21.4.
2. Fittings:

a Ductile iron bell and spigot ANSI/AWWA C153 and C153/ANS|
A21.53-84.

b. Mechanica joint AWWA/C110 & ANSI 21.10 & AWWA/C111 & ANSI
A21.11. Compact ANSI.

3. Joints:
a Rubber gasket Bell-Tite push-on joint with grounding straps across joints;
ANSI A21.11. Socket clamp and tie-rod retainer Clow F-740.
b. Mechanical joints with retainer gland.

B. Galvanized Stedl Pipe
1 Pipe  schedule 40 sted pipe .to ASTM A - 53
2. Fittings:

a Galvanized malleableiron, flat band threaded steam pattern.
b. Grooved malleableiron.
C. Threaded cast iron drainage pattern.

a Red or white lead and oil or approved pipe compound or Teflon tape on
mal e threads.

b. Standard weight grooved with enameled malleable iron ribbed flex
coupling; ASTM A47 with Buna-N gasket. Victaulic Style 77 or Tyler
#100 Standard.

C. Standard weight grooved joint with enameled malleable iron ribbed rigid
coupling; ASTM A47 with Buna-N gasket. Victaulic Style 07 or approved

equal.
C. Black Steel Pipe

1. Pipe: Schedule 40 steel pipes, ANSI B36.2, ASTM A-53, and ASTM A-135 for
ERW pipes (UL & FM).

2. Fittings:
a Standard malleable iron steam pattern fittings with flat band; ANSI B16.3
and B16.9.
b. Standard weight steel threaded, weld, flanged or grooved.
3. Joints:
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a Red or White lead and ail or other approved compound or Teflon tape on
mal e threads.
b. Fuse welding.
C. Standard weight grooved with enameled malleable iron ribbed flex
coupling; ASTM A47 with Buna-N gasket. Victaulic Style 77 or Tyler

#100 Standard or approved equal .

d. Standard weight grooved joint with enameled malleable iron ribbed rigid
coupling; ASTM A47 with Buna-N gasket. Victaulic Style 07 or approved

equal.

D. Copper Tubing

1 Tube: Copper seamless drawn extrusion, hard tempered; Types"K" or "L" ASTM
B-88-66A and ANSI H23.1.

2. Fittings:

a Cast solder brass, ANS| B16.18.
b. Wrought copper solder; ANSI B16.22.
C. Bronze roll groove per ASTM 75.

3. Joints;

a 95-5 solder ASTM B32, Grade 95TA.

b. Silver braze.

E. Copper Pipe

1 Pipe: Threadless, Type"TP"; ANS| H26.2.

2. Fittings:Wrought copper solder, ANSI B16.18.

3. Joints: Silver braze.

F. Brass Pipe:

1 Pipe: Seamlessred brass, 85% copper; ANS|I H27.1 and ASTM, B-43.

2. Fittings: Cast brass, 85% copper, malleable pattern, ANSI B16.16.

3. Joints: Red or white lead and oil or approved pipe compound.

2.3 PIPE AND FITTING SCHEDULE

A. SERVICE PIPE FITTINGS

Service

Pipe

Fittings

Wet standpipe and sprinkler
piping system 50 mm and
smaller.

Seamless black sted schedule 40
ASTM A 53 grade “ A “.

Threaded maleable iron
150 LB class ANSI B 16.3.

Wet standpipe and sprinkler
piping system 65 mm and

Seamless black sted schedule 40
ASTM A 53 grade “ A “.

Butt weld joints.
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| above.

PART 3- EXECUTION

31 INSTALLATION
A. Genera
1 Install pipes and pipe fittings as indicated on the plans and elsewhere in the

specifications, in accordance with recognized industry practices which will achieve
permanently leakproof piping systems, capable of performing each indicated
service without piping failure. Install each run with minimum joints and couplings,
but with adequate and accessible unions for disassembly and
maintenance/replacement of valves and equipment. Align piping accurately at
connections, within 1/16" misalignment tolerance.

Coordinate as necessary to interface ingallation of piping, fittings, and jointing
with other work.

Locate piping runs except as otherwise indicated, vertically and horizontally
(pitched to drain) and avoid diagona runs wherever possible. Orient horizontal
runs parallel with walls and column lines. Locate runs as shown or described by
diagrams, details and notations or, if not otherwise indicated, run piping in shortest
route which does not obstruct usable space or block access for servicing building
and its equipment. Hold piping close to walls, overhead construction, columns and
other structural and permanent-enclosure elements of buildings.

Do not run piping through electric rooms, electric spaces, electric closets, or other
electrica or eectronicequipment spaces unless unavoidable, and specificaly
indicated on the plans, in which case, ingtall drip pan below and 12" beyond foot
print of such piping. Spill drip pan drain on floor of adjacent space where flow
will be noticed. Do not spill to areceptacle.

Clean exterior surfaces of installed piping system of superfluous materials and
prepare for application of specified coatings (if any). During construction,
properly cap al lines and equipment nozzles so as to prevent the entrance of sand,
dirt, etc. Each system of piping to be flushed prior to testing for the purpose of
removing grit, dirt, sand, etc., from the piping for aslong astime as is required to
thoroughly clean the system.

Except for concrete, corrugated metal, hub-and-spigot, clay, and similar units of
pipe, provide factory-applied plastic end-caps on each length of pipe and tube.
Maintain end-caps through shipping, storage and handling as required to prevent
pipe-end damage and eliminate dirt and moisture from inside of pipe and tube.
Where possible, store pipe and tube inside and protected from weather. Where
necessary to store outside, elevate above grade and enclose with durable,
waterproof wrapping. Cap, plug or otherwise close ends of installed piping when
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not being worked on to prevent the entrance of debris.
7. In erecting pipe, friction wrenches and risers shall be used exclusively, any pipe
cut, dented or otherwise damaged shall be replaced.
8. All fittings, unions and connections at pumps, tanks or other major equipment 2 /2
inches and over in size shal be assembled with flanged joints and approved

gaskets.

9. Caulking of pipe joints to remedy leaks will not be permitted except on caulked
piping.

B. Joints

1. Threaded pipe: In accordance with ANSI B2.1; cut threads full and clean using
sharp dies. Ream threaded ends to remove burrs and restore full inside diameter.
Apply pipe joint compound, or pipe joint tape (Teflon) where recommended by
pipeffitting manufacturer, on male threads only at each joint and tighten joint to
leave not more than 3 threads exposed.

2. Nipples. Any piece of pipe 8 inch in length and less shall be considered a nipple.
All nipples with unthreaded portion 1-1/2 inch and less shall be extra heavy. All
other nipples shall be of weight corresponding to fitting connected. Only shoulder
nipples shall be used, close nipples will not be acceptable.

3. Solder: In accordance with recognized industry practice. Cut tube ends squarely,
ream to full inside diameter, and clean outside of tube ends and inside of fittings.
Apply solder flux to joint areas of both tubes and fittings. Insert tube full depth
into fitting, and solder in manner which will draw solder full depth and
circumference of joint. Wipe excess solder fromjoint before it hardens.

4, Weld: pipejointsin accordance with ASME Code for Pressure Piping, B31, and in
accordance with recognized industry practice and asfollows:
- Weld pipe joints only when ambient temperature is above 0°F (-18°C)
where possible.

- Bevel pipe ends at a 37.5° angle where possible, smooth rough cuts, and
clean to remove slag, metal particlesand dirt.

- Use pipe clamps or tack-weld joints with 1" long welds; 4 welds for pipe
sizesto 10", 8 weldsfor pipe sizes 12" to 20".

- Build up welds with stringer-bead pass, followed by hot pass, followed by
cover or filler pass. Eliminate valleys at center and edges of each weld.
Weld by procedures which will ensure elimination of unsound or unfused
metal, cracks, oxidation, blow-holes and non-metallic inclusions.

- Do not weld-out piping system imperfections by tack-welding procedures;
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refabricate to comply with requirements.

- At Ingtaler's option, install forged branch-connection fittings wherever
branch pipeisindicated; or ingtall regular "T" fitting.

5. Flanged: Match flanges within piping system, and at connections with valves and
equipment. Clean flange faces and ingtall gaskets. Tighten bolts to provide
uniform compression of gaskets.

6. Lead Caulk: tightly pack joint with joint packing material. Do hot permit packing
to enter bore of finished joint.
Clean joint after packing. Fill remaining joint space with one pouring of lead to
indicated minimum depth measured from face of bell. After lead has cooled, caulk
joint tightly by use of hammer and caulking iron.

7. Brazing: certify brazing procedures, brazers, and operators in accordance with
ASME Boiler and Pressure Vessal Code, Section 1X, for shop and job-site brazing
of piping work.

a Tees

Size of wall thickness of both run tube and branch tube are listed by
manufacturer of forming equipment as " Acceptable Application.”

Height of drawn collar is not less than 3 times wall thickness of run tubing.

End of branch tube is notched to conform to inner curve of run tube, and
dimpled to set exact penetration depth into collar.

Resulting joint is minimum of 3 times as long as thickness of thinner joint
member, and brazed using B-Cup seriesfiller metal.

b. Couplings
Form couplings by first annealing area at end of tube where expansion will
occur. Insert tube expander to die size required and expand tube end to

accept tubing of same size.

Resulting joint is minimum of 3 times as long as thickness of tube, and
brazed using B-CuP seriesfiller metal.

C. Jointing system to be "T-Drill" or approved equal. Obtain written
approval of deduct aternate from Engineer prior to using mechanically
formed joints.

3.2 INSPECTIONSAND TESTS
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Generd

Examine conditions under which piping is to be installed. Notify
Congruction Manager and Architect in writing of conditions
detrimental to proper completion of the work. Do not proceed
with work until unsatisfactory conditions have been corrected.

After installation, and prior to testing, insulating or painting inspect piping in
accordance with procedures of ASME B31. Inspect each run of each system for
completion of joints, supports and accessory items.

Do not put any systems in operation until they have been tested, inspected, and
approved by al authorities having jurisdiction. During the progress of the
installation, notify the Owner's representative and the authorities, at least 48 hours
prior to such test or ingpection. Set up and prepare al testsin advance of scheduled
test time. Perform al testsin the presence of a plumbing official.

Submit to Owner signed copies of al test reports and approvals and maintain copy
of same at site until acceptance of the work.

During the progress of the work, pressure test the various piping systems including
mains, risers, branches and fixture roughing as directed or as required to permit
insulation, genera construction and built-in rough work to proceed.

Provide al apparatus and temporary work for tests. Take al due precautions to
prevent damage to the building or its contents as a result of such test. Pay for all
such damage to the building or work of other trades caused by such test. After
testing, remove all water to prevent freeze-up.

After testing, remove and/or repair joints as required and retest. No caulking of
pipe joints to remedy leaks will be permitted except where lead and oakum joints
are used.

Sprinkler Drainage Piping: fill with water to produce at least 20 feet head at highest point
of section tested. Let stand with no loss of level for aperiod of four hours.

Fire Standpipe and Sprinkler System: test in full accord with NFPA Code requirements but
in no case less than 200 psig hydrostatic pressure for a period not less than two hours.

PIPE APPLICATION SCHEDULE

FITTINGS & JOINTS APPLICATION

Galvanized malleable All domestic and fire

iron steam pattern. protection water piping inside
the pump room.

All sprinkler drain piping.
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Seamless Black steel pipes. Plain malleableiron All fire standpipe and

Schedule # 40 steam pattern, welded sprinker piping.

steel of flanged stedl.

END OF SECTION -15310

SECTION 15315

VALVES

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and general requirements of Contract, including General and special Conditions,
apply to work of this section.

B. General Provisions for fire protection Works, Section 15010, applies to work of this
Section.

C. The requirements of this section apply to equipment specified elsewhere in the
specification. Extent of valves required by this section is indicated on drawings and/or
specified in other Division 15 sections.

12 DESCRIPTION OF WORK

A. Work includes providing all material, labor, supervision and services for valves of the

various fire protection systems in accordance with Drawings and Specifications.
13 QUALITY ASSURANCE

A. Manufacturers. Firms regularly engaged in manufacture of products of types and capacities
required, whose products have been in satisfactory use in similar service for not less than 3
years. Provide valves produced by a manufacturer listed as an Acceptable Manufacturer in
this section.

B. Name of manufacturer and working pressure cast or stamped on each valve.

C. Standard's Compliance:

1 Face-to-face and end-to-end dimensions flange and welded end va ves comply with
ANS| B16.10.
2. Forged Ball Valves. ASTM B-283 Alloy C37700
3. Cast BrassBall Vaves: ASTM B-584 Alloy C84400
4. Cast Iron Vaves: MSS SP-70 and MSS SP-85.
5. Bronze Vaves. MSS SP-80
6. Bronze 85-5-5-5, ASTM B62
BB Analy b 14| 055/2346893 / Lusé
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7. Valve ldentification; MSS SP-25
8. Bronze Check Vaves. ANSI/ASTM B62/MSS SP-80
9. Cast Iron Check Valves: ANSI/ASTM A-126 Grade B/IMSS SP-71

D. Vavesto be the product of asingle manufacturer wherever possible

SUBMITTALS

A. Product Data:  Submit manufacturer's data including printed technical literature,
installation, instructions, and catalog cuts for materias, parts, devices, finish, maintenance
manua and performance data where applicable.

B. Manufacturers Specifications and Engineering Datato Include:

1 Each type valve

2. Materialsfor al parts

3 Pressure ratings

4, Schedule of major control valves, check valves and pressure reducing valves.

5. Cetificatess Manufacturers certification that valves and accessories meet or
exceed specification requirements.

6. Maintenance data and spare parts list for each type valve. Include this data in
maintenance manual .

7. Bronze Check Vaves; ANSI/ASTM B62/MSS SP-80

8. Cast Iron Check Valve: ANSI/ASTM A-126 Grade B/IMSS SP-71

PART 2 - PRODUCTS

21 GENERAL
A. Furnish valves with IPS, soldered or flanged ends as required by the piping system in which
they areinstalled.
B. WOG pressure rating to be minimum 100 ps above maximum operating pressure of
system.
C. All gate valve and globe valve packing gland assemblies to be designed for repacking while
open and under pressure.
D. All valves to have identification plates indicating name of manufacturer and working
pressure.
E. All iron body valves to have enamel coated interior.
F. All gate type control valves shall be OS & Y with supervisory (tamper) switches.
G. Provide all valves at equipment with flanged ends on equipment side for easy removal.
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H. All ball valvesto be full port opening blow out proof stem, hard chrome plated forged brass
ball.

Provide stop plug as renewable stop for disc hanger, construct disc and
hanger as one piece and support hanger by hanger pins with removable
side plug for all swing check valves.
22 ACCEPTABLE MANUFACTURERS
A. Acceptable Manufacturers:
Refer To The Attached Manufacturers List.
23 VALVE CONSTRUCTION APPLICATION SCHEDULE

A. The vaves tabulated below have been sdected from the catalogs of Grinndl and are
representative of the design, materials, working features desired.

1 Gate Vaves:
End Press. Rate Materials Spindle Size
Steam/WOG
Threaded 125PS|/200PS] Bronze 0OS &Y 40mm &
smdler
Threaded 150PSI/300PS] Bronze OS &Y 40mm &
smaller
Flanged 125PSI/200PS] IBBM 0S. &Y 50mm& larger
Flanged 150PSI/300PS] IBBM 0S. &Y 50mm & larger
2. Check Valves
End Assembly Press. Rate Materials Size
Steam/WOG
Threaded Silent 125PSI/200PS!  Bronze 40mm &
Threaded Silent 150PSI/300PSI  Bronze smaller
Flanged Silent 125PSI/200PSI  IBBM 50mm &
Flanged Silent 150PSI/300PS!  IBBM larger
B. Pressure rating for the gate valves and check valves are based upon the various system

pressures and the building height. Refer to the riser diagram and pressure schedule on the
drawingsfor further information.

AB = All Bronze
IBBM = Iron Body Bronze Mount
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RS = Rising Stem

NRS = Non-Rising Stem

ISB = Inside Screw

0os&Y = Qutside Screw and Y oke
ISP =Iron Pipe Size

FL = Flanged

24 SILENT CHECK VALVES

A. For each pump discharge line, provide Va-Matic 1800 BN.2 Series iron body stainless
sted trim, center guided disc with replaceable bushing, Buna-N seating for approves equal.

B. For each siamese connection line, provide Val-Matic 500 Series biased swing-flex check
valve for approves equal..

25 BRANCH PRESSURE REDUCING VALVES
A. Single seat design, bronze body, 416 stainless steel trim, dotted piston type. Replaceable
pressure reducing insert top and bottom guided with union connections. Similar to JRG
Model 1130 for approves equal.. Provide gate valve upstream accessible from access door.

10 year guarantee

PART 3- EXECUTION
31 GENERAL

A. All valves to be ingtalled only in upright or horizontal positions unless otherwise required

by the drawings.
B. All valves to be ingtaled in accessible locations to facilitate easy removal for repair or
replacement.

3.2 VALVE APPLICATION SCHEDULE

Vdve Type Application

Gate Vaves Control shut-off valve for al sprinkler fire protection systems.

Bal Vaves Optional control shut-off valves, 3 inchesand smaller.

Check Valves Swing type on Siamese connections except pump discharge lines.

Non-slam type on fire & jockey pump discharge lines.
3.3 INSTALLATION

A. Install Class 125 valves in portions of system where water pressure does not exceed 100
psig. Install Class 150 valves in portions of system where water pressure does not exceed
200 psig. Install Class 250 valves in portions of system where water pressure does not

exceed 350 psig.
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Provide valve box and cover on all valves for underground services.

All water supply system control valves and check valves 2 1/2 inch and smaller to be all
bronze construction. 2-1/2" and smaller control valves to have union bonnets. All water
system control valves 3 inch and larger to be outside screw and yoke.

Water supply system control valves and check valves 3 inch and larger to be iron body
flanged, with bronze internal parts.

Provide pressure reducing valves where indicated on drawings and on all other branches
and mains as required to maintain a maximum pressure of 80 psig at the fixture.

Provide separate "Y" strainers upstream of all pressure reducing valves.

END OF SECTION 15315

SECTION 15320

FIRE PUMPS

PART 1-GENERAL

11 RELATED DOCUMENTS

A.

Drawings and general provisions of Contract, including General and special Conditions and
Division-1, "Generd requirements’, apply to work of this section.

General Provisions for fire protection Works, Section 15012, applies to work of this
Section.

12 DESCRIPTION OF WORK

A.

Work Includes: Providing al labor, material, equipment and service necessary to complete
and make ready for operation by the Owner, complete automatic Fire & Jockey packaged
pump systemsin Accordance with drawings and specifications.
Related Work Specified Elsawhere

1 Electrical Wiring: Division 16

2. Concrete - Division 3

13 QUALITY ASSURANCE

A. Manufacturers.  Firms regularly engaged in the manufacturer of Fire pump package
Systems required, whose products have been in satisfactory use in similar service for not
lessthan 5 years.
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Standards Compliance: Comply with the requirements of National Fire Protection
Association (NFPA), VDE/DIN, IEC, BS, Underwriters Laboratories Inc. (UL), and
Factory Mutua (FM), Local Building and Fire Department rules and regulations.

14 SUBMITTALS

A.

B.

Product Data: Submit manufacturer's catalog data and brochures of equipment, and
certification by manufacturers indicating conformance to specific requirements and tests.
Shop Drawings. Submit materials, performance data, pump curves.

Certification

1 Submit a certified test report showing actua reading taken during a
factory-conducted test as a complete unit by the pump manufacturer in
conformance with the requirements of NFPA Pamphlet No. 20 including a
hydrostatic test to twice working pressure.

2. A certified characterigtic curve showing the pump performance based upon the
results of the factory test.

3. A plot of engine speed vs. pump capacity over the entire range from shut off
beyond 150% of design capacity.

Factory Test: Test the entire controller assembly prior to shipment including, but not
restricted to, each function the controller may be required to perform including remote
alarms, remote start, automatic start with manual shutdown, pressure drop start, manual
start-stop; circuit breaker a 300% full load, 600% full load, and short circuit current
settings; and a high potential test of the controller power circuits a not less than two times
the rated voltage plus 1000 volts.

PART 2 - PRODUCTS

21 ACCEPTABLE MANUFACTURERS

Refer To The Attached Manufacturers List.

22 AUTOMATIC FIRE PUMPS

A.

B.

Pump: Horizontal, split case, bronze fitted, centrifuga fire pump listed by Underwriters
Laboratories and/or approved by Factory Mutual; meeting all the requirements of the
National Fire Protection Association Pamphlet #20, standard for the ingtalation of
centrifugal fire pumps and acceptable to the authorities having jurisdiction; where
installation procedures conflict between NFPA recommendations and the approving
authorities, the authorities requirements take precedence.

Pump rating: Total dynamic head (TDH) and electrical characteristics, refer to schedule on
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drawings.

Suction conditions: 0 pounds per square inch pressure with pump to deliver not less than
150% of rated capacity at a pressure hot less than 65% rated head; shut-off pressure not to
exceed 120% of the rated pressure.

Include the following accessories for each fire pump :

Eccentric suction reducer

Discharge tee

Main relief valve

Test header

Casing relief valve

Overflow cone, enclosed type

Suction and discharge gauges

Coupling guard

: Automatic air release valve

Mount the pump and driver on a common baseplate of either cast iron or fabricated stedl
and direct connect through aflexible coupling protected by a suitable guard.

©WOoNo T h~wdNE

Provide name and capacity plate with pump.

Electric pump driver: Horizontal foot mounted ball bearing induction motor, 3 phase, 50
hertz with open drip-proof NEMA enclosure; motor locked rotor current not to exceed the
values stated in NFPA #20.

2.3 AUTOMATIC FIRE PUMP CONTROL PANELS

A. Fire pump controller: Factory assembled, wired and tested unit conforming to all
requirements of NFPA Pamphlets #20, Centrifugal Fire Pumps and #70, National Electrical
Code with controller Underwriters listed and Factory Mutual approved.

B. Controller: Combined manual and automatic type designed for wye-delta starting. (Closed
trangition type) Housed in a NEMA type 3R rain-tight and weatherproof wall mounted
enclosure.

C. All controller components, including circuit breakers and contacts, to be front mounted,
front wired, and front accessible for maintenance; circuit breaker interrupting capacity.

D. Include the following accessories:

1. Isolation switch
2. Circuit bresker
3. Minimum run timer
4. Power available lamp
5. Remote contacts for pump running and power available
6. Start - stop pushbuttons
7. Emergency run button
8. Load shedding
9. Low suction pressure alarm with remote contacts
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Control

1 Starting
a Automatic pressure switch
b. Supervisory power failure

2. Stopping
a Manual

DIESEL ENGINE DRIVE

A.

Engine: conform to NFPA 1247, arranged for automatic operation and include overspeed/

overcrank switch and drive, two contractor switches, low oil pressure and high water
temperature warning switches, and fuel shut-off solenoid, with wiring terminating in
junction box.

Include following engine accessories:

Stub shaft

Oil bath air cleaner

Water cooled exhaust manifold

Heat exchanger

Mechanical speed governor

Fuel filter

Lube oil filter and by-pass valve

Lube oil cooler and relief valve

Fuel pump

Instrument panel with tachometer, hour meter, oil pressure gauge, water tempreture

gauge, ammeter, hand speed control and start switch.

11. Starting system including generator/alternator, starting motor and voltage regul ator
12. Exhaust silencer, residential type.
13. Flexible exhaust tubing,

Coo~NoourwNE

=

Coaling water system: Closed system with cooling water supply to heat exchanger from
fire  pump discharge. Include four (4) manual shut-off valves (including by-pass line), two
strainers, pressure regulating valve, automatic solenoid valve and pressure gauge.

Storage batteries: Dual lead acid batteries with cables and battery racks.
Fuel system: [ 300 gallon (1140 liter) ] above ground storage tank, fill pipe and cap, manual
shut-off valve, flame arrestor, oil level gauge,braided bronze flexible connectors, seamless

type L copper tubing with flared joints.

Automatic diesel engine controller: Enclosed in floor mounted 14 gage (1.8mm) stedl
housing, UL listed and labelled.
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1. Controller : Function to automeatically start fire pump from water pressure control
switch or test switch.

2. Stop push button : To manually stop engine.

3. Automatic conditions : controller shall aternate batteries automatically on each 15
second cranking cycle. Alarm if engine not started after six attempits.

4. Battery charger : Dud, built-in, to recharge both batteries within 24 hour period, with
automatic overload protection ( current limiting), individual voltmeters and ammeters
for each battery.

5. Individud pilot lights and common alarm bell for :
Low Engine qil pressure

High Engine jacket water temperature
Failure to start automatically

Charger failure

Battery 1 Failure

Battery 2 Failure

Overspeed shutdown

QOO0 oW

6. Power : [220] volt, single phase, 50 HZ.

G. Remote darm and signal pand: provide wall mounted pand in NEMA 250 type 1
enclosure with:

1 Engine running light
2. Common engine failure light for:
a Low Engine qil pressure
b. High Engine jacket water temperature
C. Failure to start automatically
d. Charger Failure
e Battery 1 Failure
f. Battery 2 Failure
o. Overspeed shutdown
3. Power on light
4. Switch off light indicating position of main control switch (off or manual).
5. Power : [220] volt, single phase and 50 HZ.

24 JOCKEY PUMPS- VERTICAL
A. Pumps. Multi-staged vertical having bronze impellers which are pinned for positive driving to
stainless steel impeller shafts.
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B. For pump rating, total dynamic head and electrica characterigtics, refer to schedule on

drawings.

C. Equip pump with close grained cast iron diffusers with bronze casing rings and with bronze
deeve-type base bearings.

D. Pump base and motor adapter: cast iron with complete mechanical shaft seals and standard
NEMA open drip-proof motors with drip canopies.

25 JOCKEY PUMPSCONTROL PANELS

A. Factory assembled, wired and tested jockey pump controller, UL listed and of the same
manufacturer as the main fire pump controller with a full voltage magnetic starter, fusible
disconnect switch, "Hand-Off-Automatic” sdlector switch, "START" pushbutton and a

pressure switch.
B. Include the following accessories:
1. Fused disconnect switch
2. Across-the-line starter
3. Hand-off-automatic selector switch mounted on cabinet
4, Running period timer
5. Pressure switch with adjustable cut-in and cut-out pressure
6. Overload heaters
7. Control circuit transformer

C. Assemble, wire and test controllers at the factory prior to shipment.

26 ALARM DEVICES

A. Alarming for pump equipment to be wired to the Fire Alarm Panel furnished and installed
under another section of the work. Panel to have the following functions:

o E

Fire pump running

Fire main low pressure
Fire pump loss line power
Phase Reversal

PART 3- EXECUTION

31 INSPECTION

A. Examine conditions under which the packaged fire pump systems are to be ingtalled.
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Notify Architect in writing of conditions detrimental to proper completion of the work. Do
not proceed with the work until unsatisfactory conditions have been corrected.

32 INSTALLATION

A. Install packaged fire pump systems and accessories as indicated in accordance with
manufacturer's written instructions, requirements of applicable Standards, and with
recognized industry practices to ensure that installation complies with regquirements and
servesintended function.

B. Coordinate as necessary to interface installation of packaged fire pump systems work with
other work.

C. Install diesel engine drive to NFPA 37.

D. Provide access space around pumps for service. Provide no less than minimum as
recommended by manufacturer.

E. Decrease from line size with long radius reducing elbows or reducers. Support piping
adjacent to pump such that no weight is carried on pump casings . For base mounted
pumps, provide supports under elbows on pump suction and discharge.

F. Provide drains for bases and sedls, piped to and discharging into floor drains

G. Mount unit on vibration isolators

H. Provide piping for fuel supply and return connected to motor. Provide piping to and from
exhaust silencer with thimble at wall or proof penetrations.

l. Insulate piping associated with pump,pump casing and exhaust silencer.

J. Provide for connection to electrical service

K. L ubricate pumps before start-up

L. Check,align, and certify base mounted pumps by qualified millwright prior to start-up

33 FILED QUALITY CONTROL

A. Performance field inspection and testing under provision of section [15010]

B. Perform hydrostatic flow test on entire system in accordance with NFPA 20

C. Require test to be withessed by, fire marshal, authority having jurisdiction, owner's
insurance underwriter, and architect/engineer .

33 FILED QUALITY CONTROL
A. Performance field inspection and testing under provision of section [15010]
B. Perform hydrostatic flow test on entire system in accordance with NFPA 20
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C. Require test to be witnssed by, fire marshall, authority having jurisdiction, owner's
insurance underwriter, and architect/engineer.

END OF SECTION 15320

SECTION 15330
SPRINKLER PIPE FIRE SUPPRESSION SYSTEMS
PART 1- GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Specid
Conditions, and Division-1 Specification sections, apply to work of this section.

B. The requirements specified in this section apply to all related sections in this
Division. The requirements of all related sections, elsewhere in this division aso
apply to this section unless specified to the contrary.

1.2 DESCRIPTION OF WORK

A. Work Includes: Providing all labor: material, equipment and services necessary to
complete make ready and set to work for acceptance by the Owner, a complete
wet pipe sprinkler system throughout and CO. extinguishing systems in
accordance with drawings and specifications.

B. Related Work Specified Elsewhere

1 Electrical Wiring: Division 16
2. Concrete - Division 3

1.3 QUALITY ASSURANCE

A. Where "Acceptable Manufacturers' or specific model numbers are listed, locally
available aternates shall be considered subject to the approval of the Architect.
Show all proposed alternates in the BOQ.

B. Where American National standards are used (i.e., ASTM, Fed. Spec. ASME,
ANSI, FS, etc.) contractor may substitute equivalent British, German and/or
French standards; submit copy of same to the Architect in English.
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Acceptable manufacturers. Firms regularly engaged in the manufacturer of Fire
Suppression Systems required, whose products have been in satisfactory use in
similar service for not less than 5 years as approved by the Architect.

Standards Compliance: Comply with the requirements of National Fire Protection
Association (NFPA), VDEIDIN, IEC, BS, Underwriter's Laboratories, Inc. (UL),
and Factory Mutual (FM), Approved Hotel Operator Corporation Fire Safety
Standards, Local Building and Fire Department rules and regulations.

14 SUBMITTALS

A.

Ow

Product Data: Submit manufacturer's catalog data and brochures of equipment
and certification by pump and motor manufacturers indicating conformance to
specific requirements and tests.

Shop Drawings: Submit materials, performance data, pump curves.
Calculations: Submit hydraulic calculations for all systems.

1 Hydraulic calculations for sprinkler systems to be submitted showing
uniform water distribution and to allow for friction loss in piping.

2. Density, area of sprinkler operation and water supply requirementsto bein
accordance with Table 2-2.1.1 b of NFPA, Volume 1 3 for hydraulically
designed sprinkler systems.

3. For dry pipe systems, increase the areas of sprinkler operation by 30%
without revising density.

PART 2 - PRODUCTS

21 ACCEPTABLE MANUFACTURERS

Refer To The Attached Manufacturers List.

2.2 PIPE AND FITTING SCHEDULE

A. Wet pipe combined sprinkler system

Service Pipe Fittings Couplings

All

standpipe seamlessblack Malleableiron Victaulic

and sprinkler Steel Schedule Threaded 375-175  UL/FM styles
piping system. 40ASTM A psig/ (2500-1200 Rigid:

53 Kpa) for 50mm dia.  Style O7-for risers, mains
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and smaller & and in equipment rooms.
grooved joints Style 005-with pressures
fittings, or butt less than 1200 Kpa
weld fittings for Flex:
65mm dia. and Style 77-for risers mains
above. and in equipment rooms.
Style 75-with pressures
less than 1200 Kpa.

2.3 VALVES

A. All valves shall be UL and FM approved except where unavailable in the required
working pressure. All check valves at pumps to be silent spring type.

B. The valves tabulated below have been selected from the catalogs of Milwaukee Mfg.
Co. unless indicated otherwise and are representative of the design, materials, working

features desired.
1. GateVaves

End Model No.

Flanged 2885-FP

Flanged F-2894-M

2. Butterfly Valves

End Model No.

Threaded BB-SC100
w/indicato
;

Threaded BB-SC502

W.W.P. Materials Style

175ps  IBBM 0.S.&

(1200kpa Y
)
500pss IBBM 0.S&
(3450kP Y
a)

W.W.P. Materias Style

| 75psi Bronze  B-Bal
(1200kP
a)

175psi Bronze B-Ball

Size  Approva
s

3"'(75mm  ULIFM

)

& Larger
37 (75 NYCBS
mm) & A
Larger
Size Approva
S

2-1/2"(65mm)
UL/FM
& smaller

2-1 /2"(65mm)

w/indicator& (1200K P UL/FM
a) & smaller
Tamper switch
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3. Check Valves
End Model No. W.W.P. Materias Size Approval
S
Threaded 5363 175(1200kPa)Bron 12"& 3/4"
ze UL/FM
(15 & 20mm)
Flanged 2974-FP  175(1200kPa) 3” (75mm)
IBBM UL/FM
& larger
Flanged  Stockham  175psi(1200kPa) 3" (75mm)
G-940 IBBM UL/FM
& larger
Flanged F-2970  500psi IBBM Swing 3'&
larger
(3450kPa) (75mm}
Wafer 1400 200/400 Steel/B Spring 2 12"&
larger (1 380/2750kPa} (65mm)
Flanged 1800 200/400 Steel Spring 212"&
larger (1380/2750 K pa) (65
mm)

C. Pressurerating for the gate valves and check valves are based upon the various system

24 SPRINKLER HEADS

pressures and the building height. Refer to the riser diagram and pressure schedule on
the drawings for further information.

A. Provide sprinkler heads as manufactured by Grinnell, Central, Reliable or Viking. See

25 ALARM CHECK VALVE

A.

B.

G5 drala el 3 )

drawings for sprinkler head application chart.

Variable pressure alarm check valve equipped to give a signal upon operation. Single
piece cast valve body with standard flanged connections, suitable for horizontal or
vertical installation.

Moving parts to be changed without removing the valve from an installed position.
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C. Provide standard trimmings, pressure gauges, retard chamber, pressure alarm switch,
test bypass and necessary pipe, fittings, and accessories required for a complete
installation.

Grinnell Model "F"' — 200

26 WATERFLOW SWITCH

A. VaneType Water flow Detectors instaled. on the sprinkler system piping as
designated on the drawings. Detectors designed for mounting on either vertical or
horizontal piping, not to be mounted in a fitting or adjacent to any fitting that
changes the direction of water flow.

B. Having a sensitivity setting to signa any flow of water that equals or exceeds the
discharge from one sprinkler head. Detector switch mechanisms to incorporate an
instantly recycling pneumatic retard element with an adjustable range of 0 to 70
seconds.

C.  Weatherproof dust tight construction and with a1 2.7 mm conduit entrance, finished
in red baked enamel.

2.7TAMPER SWITCH

A.Vave supervisory switches installed on al control valves throughout. Switches
mounted so not to interfere with the normal operation of the valve and adjusted to
operate within two revolutions of the valve control or when the stem has moved no
more than one fifth of the distance from its normal position.

B. Switch mechanism contained in a weatherproof die cast aluminum with a 25mm tapped
conduit entrance and incorporate the necessary facilities for attachment to the valve.
Switch housings finished in red baked enamel.

C. The entire installed assembly to be tamper proof and arranged to cause a switch
operation if the housing cover isremoved or if the unit is removed from its mounting.

2.8 HANGERS
A. Sprinkler piping and risers to be substantially supported from the building structure.
Types of hangers and installation methods in accordance with the requirements of
NFPA #13, Section 4-6.2.
B. Branch lines, not less than one hanger for each length of pipe.
C. Loops or Mains, at least one hanger between each two branch lines.
D. See seismic restraint details and Section 15245 for additional hanging details.
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29 SLEEVES
A. See Section 1 5050.
2.10 GAUGES

A. Provide a pressure gauge at each sprinkler floor control valve assembly.

B. Gauges: 11 .5mm dial, cast brass case, shutoff cock, double spring, graduated to twice
the working pressure.

2.11 SIGNSAND SEALS

A. Furnish and install signs and seals as and where required by NFPA #13, and the Local
Building and Fire Authorities.

B. Sprinkler systems designed hydraulically to be provided with a sign adjacent to control
valve assembly indicating, hydraulic calculation data.

C. Signsto be located near the device in a conspicuous position.

212 VALVE TAGSAND DIAGRAMS

A. Attach abrass tag with red numbersto each valve.

B. Provide a piping diagram of the sprinkler system: indicate the location of all control
valves by number and designating the purpose of each valve. Diagram and valve chart
(with type of valve and location) to be set under glass in red painted frames.

213 VALVES

A. All valves shall be UL/Underwriters Laboratory approved.

B. All pressure reducing valves shall be factory set and marked adjustable type and shall be
provided with a pressure gauge up and downstream with a maximum reading 350 kPa
above maximum operating pressure. Manufacturer to be Badger Lombart.

2.14 SPARE PARTS

A. Provide 50 spare sprinkler heads of the various types with wrenches neatly packaged in
marked, hinged cover, steel boxes.

B. Provide ten spare valves of each type and size up to 100mm and three of each size and
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type larger than 100mm.

PART 3 - EXECUTION

3.1 INSPECTION

A. Examine conditions under which the sprinkler systems are to be installed. Notify
Architect in writing of conditions detrimental to proper completion of the work. Do not
proceed with the w9rk until unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Pipe and Fittings

1. Threadsfull and clean cut and burrs formed in cutting to be reamed. In screwing up
the pipe, care to be taken that the pipe does not extend into the fitting obstructing
the waterway. Joint compound applied to the threads of the pipe and not to the
fittings or sprinklers. Pipe to be straightened before installation to prevent pockets.

2. The use of threaded light weight, XL, Schedule 5 or 10, steel pipe throughout or in
part is not acceptable.

3. Do not use couplings except where pipe is more than 6M in length between fittings.

4. Utilize a one-piece reducing fitting wherever a change is made in the size. The use
of bushings or reducing flanges will not be permitted.

5. Whererisers are 75mm in size or larger, provide a flange joint at the riser at each
floor.

6. Unions: Heavy ground joint type and used only on pipes 50mm and smaller.

7. Grooved type couplings with grooved fittings may be used throughout or in part.

8. Provide unions at connections to each piece of equipment for dismantling. Unions
to be of same strength and manufacture used in the respective piping system and of
ground joint type.

0. Shoulder nipples can be used, close nipples are not acceptable. Break-away type
fittings are not acceptable.

B. Valves
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Control valves, pressure reducing valves, check valves, water flow switches,
pressure switches, to be easily accessible for maintenance and removal.

Install valves only in the upright or horizontal position. Manufacturer's name and
working pressure identified on valve.

Install gate valves so they can be repacked while open and under pressure.

Provide gate valves 150mm and larger with a 50mm by-pass assembly.

C. Sprinkler Heads

1. Install sprinkler heads tight to bottom of hung ceilings, with care that the finish is
not damaged.

2. Locate sprinkler heads installed in ceiling tiles within a tolerance of + 1 2.7mm of
the centerline of the tile and to be coordinated with Architect

3. Make concealed type sprinkler head cover plates flush with the ceiling plane to
limit shadow effect. Tolerances greater than + 3mm are unacceptabl e.

4. Ingtall standard sidewall sprinkler heads a minimum of 100mm and a maximum of
300mm from the ceiling. Exact location to be coordinated with Architect.

5. Instal rapid(quick response sprinkler heads based upon the manufacturer's
Underwriter's Listing.

D. Drains

1. Arrange the permanent installation of piping that all or any part of the work can be
completely drained. Pitch piping so asto drain to the drain riser or auxiliary drains.

2. Provide drain assemblies with a globe or angle type valve and spill to an receptacle
without flooding.

3. Drainrisers, piping and fittings galvanized.

E. Inspector's Test Connections

1. Install 25mm diameter test assembly at each floor and system. Connections to
terminate in an outlet giving aflow equivalent to one operating sprinkler.
2. Assembly to include: Glove or angle valve, sight glass, 1 2.7mm orifice, union and
al other appurtenances required for a complete assembly.
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3.3 FIELD QUALITY CONTROL

A. Piping

1. Hydrostatically test sprinkler system under pressure of 13.8 bars for two hours.

2. When the installation of a floor system has been completed, test independent of
the rest of the building.

3. During the test period, the sprinkler system is not connected to the domestic water
system.

4. Disconnect devices, equipment and piping which are not designed for the test
pressure and install plugs and blind flanges to close openings.

5. Replace work found defective, after replacement, test work again as specified.

6. Keep acompleterecord of all test data, submit in triplicate.

7. After tests are completed, flush al piping at aflow rate using sufficient water to
produce a minimum velocity of 0.8 MIS. Continue until discharge water shows no
discoloration, drain at low points.

8. After flushing and cleaning, prepare system for service by immediately filling

piping.

B. Alarmsand Detectors

1

Detectors, manual release stations, releases and valves to be electrically
supervised against open or short circuits. An open or ground in the system to
actuate atrouble light and cause atrouble signal to sound continuously on the
Control Panel, until the system is restored to normal or silenced by means of a
cut-off switch.

When the system is restored to normal operation, the trouble signal to sound
again; and silenced only by restoring the cut-off switch to its normal position
thereby also extinguishing the pilot lights and audible signals.

Each detector to be alarmed using the required testing medium. The system and
equipment interlocks such as releases, audible and visual alarms and equipment
shutdowns to function at that time.

Measure and adjust each of the detectors to the maximum stable sensitivity
setting. Perform this at the operational location of the unit and under normal
operational environmental conditions for this area.
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34 OPERATING INSTRUCTIONS

A. Upon acceptance of the Systems, complete briefs for all personnel to be conducted for
all shifts. The briefs will include a complete demonstration of the Systems.
B  Furnish three complete sets of as-built drawings and operating manuals to the Owner.

END OF SECTION 15330
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SECTION 15360

CARBON DIOXIDE EXTINGUISHING SYSTEM

PART 1 GENERAL

11 SECTIONINCLUDES

A.

B.

C.

Fire detection system.
Control and supervision systems.

CO; storage and distribution suppression system.

1.2 RELATED SECTIONS

A.

B.

Section 08710 - Hardware: Release hardware for automatic closing doors.
Section 15012 - General provisionsfor fire protection works.

Section 15057 - Painting.

Section 15241 - Noise and Vibration Criteriafor Building and Seismic Control.
Section 15330 - Fire Suppression Systems.

Section 15950 - Controls and Instrumentation: Dampers.

Section 16721 - Fire Alarm and Detection Systems: Building fire alarm system and devices.

1.3 REFERENCES

A.

B.

C.

D.

E.

F.

ANSI/ASME B16.3 - Malleable Iron Threaded Fittings Class 150 and 300.

ANSI/ASME B16.9 - Factory Made Wrought Steel Buttwelding Fittings.

ANSI/ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.

ANSI/ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.

ANSI/ASME B31.1 - Power Piping.
ANSI/ASME SEC 8 - Pressure Vessdls.
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G. ANSI/ASME SEC 9 - Welding and Brazing Qualifications.
H. ANSI/AWS AbL.8 - Specifications for Brazing Filler Metal.

I.  ANSI/AWS D1.1 - Structural Welding Code.
J. ANSI/NFPA 12 carbon dioxide Fire Extinguishing Systems.

K. ANSI/NFPA 70 - National Electric Code.

L. ANSI/NFPA 72A - Loca Protective Signaling Systems.

M. ANSI/NFPA 72E - Automatic Fire Detectors.

N. ASME B40.1 - Gages - Pressure Indicating Dia Type-C Elastic Element.

O. ASTM A53 - Pipe, Sted, Black and Hot-Dipped Zinc Coated, Welded and Seamless.
P. ASTM A106 - Seamless Carbon Stedl Pipe for High-Temperature Service.

Q. ASTM A135 - Electric-Resistance-Welded Stedl Pipe.

ASTM A234 - Pipe Fittings of Wrought Carbon Steel and Alloy Stedl for Moderate and
Elevated Temperatures.

S. ASTM B32 - Solder Metal.
T. ASTM B88 - Seamless Copper Water Tube.
U. FM - Factory Mutual Approval Guide.

V. FS GG-G-76 - Gages, Pressure and Vacuum, Dial Indicating (for Air, Steam, Oil, Water,
Ammonia, Chloro- fluorohydrocarbon Gases, and Compressed Gases).

W. MIL-M-12218 -

X. NEMA ICS 6 - Enclosures for Industrial Controls and Systems.

Y. UL - Fire Protection Equipment Directory.

Z. UL 393 - Indicating Pressure Gages for Fire and Protection Services.

AA. UL 404 - Gages, Indicating Pressure, for Compressed Gas Service.
14 SYSTEM DESCRIPTION

A. Design, fabrication, and installation: In compliance with requirements and recommendations of
ANSI/NFPA 12.
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B. Fire Protection System: Total flooding of hazard area with carbon dioxide (CO2) to extinguish
fire.

C. Systemisfixed installation with equipment designed and installed to provide fire-extinguishing
capability for underfloor & occupied area.

15 DESIGN REQUIREMENTS

A. Provide sufficient amount of Carbon Dioxide liquid to convert into Carbon Dioxide vapor.
Consider the following when computing volume:

1. Volume of hazard area.
2. Specific volume of Carbon Dioxide vapor.

3. Additiona quantities of Carbon Dioxide required to compensate for openings, and pipe
losses.

4. Forced ventilation, fan coast downtime and damper actuation time.
5. Mechanical smoke control system.
6. Other specia conditions affecting extinguishing efficiency.

B. Locate CO, supply and backup supply in each hazard area.

C. Interface system with building fire aarm system, smoke control system & emergency power off
system.

16 PERFORMANCE REQUIREMENTS

A. Providetotal flooding of 65 percent CO, concentration by volume, in maximum 60 seconds.

17 SUBMITTALS

A. Shop Drawings. To bear stamp of approval of authority having jurisdiction, Fire Marshall,
Owner's fire insurance underwriter. Indicate detailed layout of system, including piping and
location of each component. Include control diagrams, wiring diagrams, and written sequence of
operation.

B. Product Dataz To bear stamp of approval of authority having jurisdiction, Fire Marshall,
Owner's fire insurance underwriter. Furnish each piece of equipment comprising the system
including cylinders, manifolds, control panel, nozzles, detectors, dlarm bells or horns, switches,
and annunciators.
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Samples. Submit one sample of each detector, manual pull station, and nozzle.

Design Datas Submit design calculations bearing stamp of approval of authority having
jurisdiction, Fire Marshal, Owner's fire insurance underwriter. Results shal include
calculations that verify system pressures, nozzle flow rate, orifice code numbers, piping pressure
losses, component flow data, and pipe sizes.

Test Reports: Indicate successful completion of tests.

Manufacturer's Instalation Instructions. Indicate installation of equipment and system
components.

Manufacturer's Certificate: Certify that system meets or exceeds specified requirements and
ANSI/NFPA 12.

Welders Certification: Submit certificate indicating compliance with ANSI/ASME SEC 9 &
ANSI/AWS D1.1.

PROJECT RECORD DOCUMENTS

A.

Accurately record exact location of equipment, equipment identification markings, conduit and
piping routing details, and agent storage positions.

OPERATION AND MAINTENANCE DATA

A.

Include electrical schematic written description of system design, drawings illustrating control
logic and equipment locations, and technical brochures describing equipment.

Include list of recommended spare parts.

Include checklists and procedures for emergency situations, trouble shooting techniques, abort
functions, system control panel operation, trouble procedures, and safety requirements.

QUALITY ASSURANCE

A.

D.

E.

Perform Work in accordance with ANSI/NFPA 70, ANSI/NFPA 72A, and ANSI/NFPA 72E;
applicable [UL] [FM] standards; and requirements of applicable codes and ordinances.

Indicate manufacturer's name and pressure rating on valve body. Indicate manufacturer, type,
and size, part number, orifice code or orifice diameter on discharge nozzles. Markings shal be
standard and visible after installation.

Welding Materials and Procedures. Conform to ANSI/ASME SEC 9.

Welders Certification: To[ANSI/ASME SEC 9] [ANSI/AWS D1.1].

Maintain one copy of each document on site.

111 QUALIFICATIONS
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Manufacturer: Company specializing in manufacturing of products specified in this Section with
minimum five years documented experience.

Installer: Company specializing in performing the work of this Section with minimum Ten years
documented experience approved by manufacturer, who maintains a UL listed CO2 recharging
station and is capable of providing replacement charge within 24 hours.

Design system using a[UL] or [FM] approved calculation method under direct supervision of a
Professiona Engineer:

1. Experienced in design of thiswork.

2. Licensed at the place where the Project is located.

112 REGULATORY REQUIREMENTS

A.

B.

C.

Conform to applicable ANSI/NFPA 12 code for system.
Conform to ANSI/NFPA 70 and ANSI/NFPA 72A code for eectrical wiring and wiring devices.

Provide certification of inspection approval of CO2 fire protection system by authority having
jurisdiction.

113 DELIVERY, STORAGE, AND HANDLING

A.

B.

C.

Deliver, store, protect and handle products to site
Accept materials and components on site in shipping containers. Inspect for damage.

Ddliver and store equipment in shipping containers with labelling in place. Deliver CO2 in
approved containers.

114 WARRANTY

A.

Provide one year warranty.

115 MAINTENANCE SERVICE

A.

Conduct inspections 6 and 12 months from Date of Substantial Completion to verify proper
operation of system and to check agent container weight and pressure. Include a thorough check
of contrals, detection and alarm systems.

Submit documents, certifying satisfactory system conditions. Include manufacturer's certificate
of acceptance of Inspector's qualifications.

116 EXTRA MATERIALS
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Submit maintenance materials.
Provide one compl ete set of special tools regfor servicing and maintaining equipment installed.

Provide one of each type of detector.

PART 2 PRODUCTS

21 MANUFACTURERS

Refer To The Attached Manufacturers List.

22 PIPE AND PIPING SPECIALTIES

A.

B.

Steel Pipe: ASTM A53 or A106, Schedule 40, for diameters up to 20 mm and schedule 80 for
diameterrs 25 mm & upto 50 mm.

1. Fittingss ANSI/ASME B16.3 maleable iron class 600 for sizes 2 inch (50 mm) and
smaller, or ASTM A234, forged steel welding type fittings.

2. Joints. Screwed, ANSI/AWS D1.1 welded, or grooved and shouldered pipe end couplings.

Pipe Hangers: ANSI/ASME B31.1, UL or FM approved for piping systemss, split clamp up to
2-1/2 inch (60 mm) size, riser clamps over 2-1/2 inch (60 mm) size, adequate to offset discharge
thrust.

Escutcheons. Chrome plated pressed or stamped brass, one- piece or split pattern, minimum 2
inches (50 mm) larger than opening.

Gages. ASME B40.1, UL 393, UL 404, [FS GG-G-76] [3-1/2 inch (90 mm)] diameter cast
aluminum case, phosphor bronze bourdon tube, rotary brass movement, brass socket, front re-
calibration adjustment, black figures on white background, 1 percent mid-scale accuracy, scale
calibrated in both psi and kPa.

23 MANUAL PULL STATIONS

A. Single action control: Molded surface housing fitted with "pull down" lever which locks in
position after releasing spring-loaded contact switch.
B. Double action control: Molded surface housing fitted with "push in" tab and "pull down" lever
which locks in position after rel easing spring-loaded contact switch.
C. Labeling: Locate engraved label adjacent to each manual pull station, indicating area protected,
and that actuation will cause CO. discharge.
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24 |ONIZATION DETECTORS
A. Detector, ANSI/NFPA 72E, UL listed, adjustable sensitivity, operating on ionization principle,
activated by combustion products, plug-in, twist-lock unit easily removed from base.
B. lonization chambers. Dual, one for fire detection and second for reference, stabilizing detector
for changes in temperature, humidity, and pressure.
C. Amplifier-Switching Circuit and Indicator Lamp: Solid state, two-wire, operating on detector
line voltage. On alarm, unit shall lock and be reset at control panel.
D. Adjustment: Manual for normal or high sensitivity, with sensitivity setting visible and requiring
no special tools.
25 PHOTOELECTRIC DETECTORS
A. Deector: ANSI/NFPA 72E, UL ligted, adjustable sensitivity, with LED light source and
photocell, activated by smoke, plug-in, twist-lock unit easily removed from base.
B. Amplifier-Switching Circuit and Indicator Lamp: Solid state, two-wire operating on detector
line voltage. On alarm, unit shall lock and be reset at control panel.
C. Adjustment: Manua for normal or high sensitivity, with sensitivity setting visible and requiring
no special tools.
2.6 DISCHARGE NOZZLES
A. Discharge: To provide required rates of discharge and coverage and to distribute CO2 uniformly
throughout protected area.
B. Construction: One piece chrome plated brass or aluminum nozzle with textured finish with
female pipe thread integral on body. Direct discharge parallel to ceiling.
C. ldentification: Permanently mark nozzlesto show equivalent single orifice diameter.
2.7 CARBON DIOXIDE CYLINDERS
A. Cylinders: Standard model and size for ease of replacement and addition. Design, fabricate,
certify, and stamp cylinders in accordance with ANSI/ASME SEC 8.
B. Contents: Fill cylinderswith required Carbon Dioxide. Pressurize to 850 PSIG (5860 KPa) plus
or minus 5 percent total pressure at 70 degrees F (21 degrees C).
C. ldentification: Permanent plate, specifying agent, tare and gross weight, Kg of CO2 and
pressurization level; installed so plate is visible and readable.
D. Safety Release: Equip cylinderswith frangible disc safety device.
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E. Cylinder Vaves. Heavy duty forged brass, incorporating safety release pressure operated
manua control, solenoid discharge valve, and pressure gage. Provide solenoid pilot valves for
each cylinder or bank of cylinders.

F. Manifold: Provide for systems with more than one cylinder, with rack to secure each cylinder
and check valves between each cylinder discharge and manifold.

28 CONTROL CABINET

A. UL and FM approved as aarm and releasing device, with solid state internal circuitry enclosed
in NEMA ICS 6, Type 1 cabinet.

B. Provide supervision to ANSI/NFPA 72A, Class (A), following circuits for wire break or ground
faults:

SN E

Zone detection loops.

Remote manual discharge stations.
Suppression system solenoid valves.
Power supply and circuit wiring and fuse.
Battery interconnecting wires and fuse.
Alarmin abort mode.

C. Equip panel with following standard features:

1

2.

8.

9.

Visua and audible annunciation of trouble or alarm signals.
Panel reset switch.

Trouble aarm silence switch with ring back feature.

Cross zone detection.

Battery test meter and switch.

Manual discharge switch.

Deadman abort switch.

Programmable timers for pre-discharge and discharge, 0- 60 second cycle.

Isolated relay contactors for external alarm or equipment and ventilation shutdown.

10. Relay contractorsfor genera trouble signal.

11. Relay contactor activated by detector zone board in alarm or trouble mode.

D. Provide ceded led — Acid batteries and charger for continuous operation of detection, alarm,
actuation and supervision functions for 48 hours. Provide automatic battery switch-over upon
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Conceal control switches and indicators, with exception of Power On, Master Trouble,
Supervisory Trouble, Circuit 1 Alarm, Circuit 2 Alarm and Release Indicators.  Provide the

following annunciation.

1.

2.

Power On
System Trouble
Battery Trouble
Circuit 1 Trouble

Circuit 2 Trouble
Ground Fault

Release trouble
Alarm Circuit 1

Alarm Circuit 2

10. Agent Release

11. Alarm Silence

12. Battery Polarity

13. Abort Trouble

14. Alarm Qutput Trouble

15. Supervisory Trouble

MISCELLANEOUS EQUIPMENT

A. Alarm Bdls

Amber.

Amber.

Red.

Red.

Amber.

Green.

Amber.

Amber.
Amber.

Amber.

Red.

Amber.

Amber.

Amber.

Amber.

Low voltage to alow supervision of circuit wiring, of modular design, with
minimum sound level of 88 db at 10 ft (3 meters).

B. AlarmHorns. Low voltage to allow supervision of circuit wiring, with minimum sound level of
90 db at 10 feet (3 meters)

2.10 OPERATING SEQUENCE

A. Actuation of one detector in either zone circuit:
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1. [lluminate zoneindicator.

2. Energize alarm horn.

3. Shut down air-conditioning system and close dampers.

4. Closedoorsto area.

5. Signd building fire alarm system.
B. Actuation of second detector on second zone circuit:

1. llluminate zone indicator.

2. Energize darm horn.

3. Shut down power to protected equipment.

4. Actuatetime delay for up to 60 seconds.

5. Release CO2 into protected area.

6. If abort switch isengaged, delay release.

7. Upon abort switch disengagement release CO2 unless system cleared and reset.
C. Discharge of CO,

1. Soundsalarm horns.

2. Operates strabes.
D. Temperature Detection.

1. Lower Temperature: llluminate indicator and energize horn.

2. Higher Temperature: Shut down power to protected equipment.

PART 3EXECUTION
31 EXAMINATION
A. Verify that spaces are ready to receive work .
B. Veify that enclosing walls are continuous above ceilings and below raised floors to enable

required concentration to be built up and maintained for required time to ensure effective fire
extinction.
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3.2 INSTALLATION

A. Ingtall in accordance with manufacturer'sinstructions and ANSI/NFPA 12

B. Ream pipeand tube ends. Remove burrs. [Bevel plain end ferrous pipe] Remove scale and dirt
inside and outside before assembly. Blow out pipe before nozzles or discharge devices are
installed.

C. Route piping in orderly manner, concealed, plumb and parale to building structure, and
maintain gradient. Install piping to conserve building space, and not interfere with use of space
and other work.

D. Securely support piping in accordance with ANSI/ASME B31.1 with allowance for CO2 thrust
forces, and thermal expansion and contraction.

E. Use grooved mechanical couplings and fasteners only in accessible locations. Roll groove
piping only.

F. Instal unions downstream of valves and at equipment or apparatus connections.

G. Prepare pipe, fittings, supports, and accessories for finish painting..

H. Identify in accordance with ANSI/NFPA 12 requirements. Place directional arrows and system
labels wherever piping changes direction and minimum 20 feet (6 meters) on straight runs.

I.  Secure cylinders as indicated on Drawings. [Where manifolded, mount and support by rack as
indicated. For each system provide same size cylinders containing equal amounts of liquid.]

J. In rooms with suspended ceiling tiles, clip or retain tiles within 4 foot (1.2 m) radius of the
nozzles to prevent lifting during discharge.

K. Install wiring in accordance with Section 16120 & 16180 requirements.

L. Make fina connections between equipment and system wiring under direct supervision of
factory trained representative of manufacturer.

M. Install engraved plastic instruction plate, detailing emergency procedures, at control panel and at
each manual discharge and abort switch location. At control panel identify control logic units,
contacts, and major circuits with permanent namepl ates.

N. At hazard area walls pack space between pipe, pipe sleeve or surface penetration with mineral
fiber with elastomer calk to depth of 1/2 inch (13 mm). Provide escutcheons where exposed
piping passes through walls, floors, and ceilings. Seal pipe penetrations of fire separations.

O. Locate discharge nozzle approximately 6 inches (150 mm) above or below ceiling and 6 inches
(150 mm) below raised floors. Avoid interference with other piping and equipment.

P. Locate remote manual releases at one or more doors to protect area where indicated. Locate
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deadman abort switch adjacent.

Q. Providesignal to building fire alarm system. Refer to Section 16721.
Provide interlock with automatic closing door rel eases.

S.  Provideinterlock with motorized dampers. Refer to Section 15952.

33 TESTING

A. Provide systems testing and analysis.

B. Test distribution piping and valving, prior to nozzle ingallation, to 600 psig (4140 kPa) air
pressure test. Inspect joints using soap water solution or halide torch or lamp. Repair leaks and
retest. Maintain test pressure for four hours.

C. Upon completion of installation provide final checkout inspection by factory trained
representative of manufacturer to ascertain proper system operation. Leave system in a fully
commissioned and automatic readiness state with circuitry energized and supervised.

D. Test circuits including automatic discharge, manua discharge, equipment shut-down, alarm
devices, and storage container pressure. Test supervision of each circuit.

E. Check each ionization detector with a sensitivity meter, adjust. Record sensitivity, and include
record in test report.

F. Submit original copies of tests, indicating that factory trained technical representatives of the

manufacturer have inspected and tested systems and are satisfied with methods of installation,
connections and operation.

34 MANUFACTURER'SFIELD SERVICES

A.

B.

Prepare and start systems.

Provide experienced manufacturer's field engineer to supervise instalation and performance
testing of the system.

3.5 DEMONSTRATION

A. Provide systems demonstration.
B. Demongtrate that components except cylinder discharge assembly, are functioning properly and
in conjunction with controls system.
C. Submit integrated step-by-step test procedure for approval 30 days prior to start of
demonstration.
1. Arrange meeting prior to demonstration with representatives of the Owner, the Owner's
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Underwriter, and the installer.

Perform visual inspection and overall review of systeminstalled.

Place minimum of three UL listed recording analyzers in space. Provide certification that
testing devices have been checked by recognized testing authority within two weeks of date
of demonstration.

Certify that replacement charge can be provided within 24 hours of demonstration.

Discharge system using manual-release switch mounted on control panel. Run discharge test
with 600 psig (4140 kPa) CO2. After discharge, check cylinders for complete pressure release.

After satisfactory completion of discharge test, fill cylinders with amount of CO, specified in
design calculations.

END OF SECTION 15360

SECTION15365

FM — 200 CLEAN AGENT EXTINGUISHING SYSTEM

PART 1 GENERAL

11 SECTIONINCLUDES

A.

B.

C.

Fire detection system.
Control and supervision systems.

FM-200 storage and distribution suppression system.

1.2 RELATED SECTIONS

A.

B.

H.

Section 08710 - Hardware: Release hardware for automatic closing doors.
Section 15012 - General provisions for fire protection works.

Section 15057 - Painting.

Section 15241 - Noise and vibration criteria for building and seismic control.
Section 15330 - Fire Suppression Systems.

Section 15950 - Controls and Instrumentation: Dampers.

Section 16120 - Wire and Cable.

Section 16180 - Equipment Wiring Systems.

Section 16721 - Fire Alarm and Detection Systems: Building fire alarm system and devices.

1.3 REFERENCES
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A. ANSI/ASME B16.3 - Malleable Iron Threaded Fittings Class 150 and 300.

B. ANSI/ASME B16.9 - Factory Made Wrought Steel Buttwelding Fittings.

C. ANSI/ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.
D. ANSI/ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.
E. ANSI/ASME B31.1 - Power Piping.

F.  ANSI/ASME SEC 8 - Pressure Vessels.

G. ANSI/ASME SEC 9 - Welding and Brazing Qualifications.

H.  ANSI/AWS A5.8 - Specifications for Brazing Filler Metal.

l. ANSI/AWS D1.1 - Structural Welding Code.

J ANSI/NFPA 2001 - FM-200 Fire Extinguishing Systems.

K.  ANSI/NFPA 70 - National Electric Code.

L.  ANSI/NFPA 72A - Local Protective Signaling Systems.

M.  ANSI/NFPA 72E - Automatic Fire Detectors.

N. ASME B40.1 - Gauges - Pressure Indicating Dial Type-C Elastic Element.
O. ASTM A53 - Pipe, Stedl, Black and Hot-Dipped Zinc Coated, Welded and Seamless.
P. ASTM A106 - Seamless Carbon Steel Pipe for High-Temperature Service.
Q. ASTM A135 - Electric-Resistance-Welded Stedl Pipe.

ASTM A234 - Pipe Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and
Elevated Temperatures.

S.  ASTM B32 - Solder Metal.
T. ASTM B88 - Seamless Copper Water Tube.
U. FM - Factory Mutua Approva Guide.

V. FS GG-G-76 - Gauges, Pressure and Vacuum, Dia Indicating (for Air, Steam, Qil, Water,
Ammonia, Chloro- fluorohydrocarbon Gases, and Compressed Gases).

W. MIL-M-12218 -
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X.  NEMA ICS6 - Enclosures for Industrial Controls and Systems.

Y. UL - Fire Protection Equipment Directory.

Z. UL 393 - Indicating Pressure Gauges for Fire and Protection Services.

AA. UL 404 - Gauges, Indicating Pressure, for Compressed Gas Service.

1.4 SYSTEM DESCRIPTION

A. Design, fabrication, and installation: In compliance with requirements and
recommendations of ANSI / NFPA 2001.

B. Fire Protection System: Total flooding of hazard area with 7 percent concentration by
volume of C3 HF7 heptafluoropropane HFC — 227 ea ( FM — 200 ) in max. 10 seconds
discharge time, to extinguish fire.

C. System is fixed installation with equipment designed and instaled to provide fire-
extinguishing capability for underfloor & occupied area of areas shown and clarified in
design drawings.

1.5 DESIGN REQUIREMENTS

A.  Provide sufficient amount of FM -200 liquid to convert into FM -200 vapor. Consider the
following when computing volume:

1. Volume of hazard area.
2. Specific volume of FM -200 vapor.

3. Additional quantities of FM -200 required to compensate for openings, pipe |osses,
and nitrogen dilution.

4, Forced ventilation, fan coast downtime and damper actuation time.
5. Mechanical smoke control system.
6. Other specia conditions affecting extinguishing efficiency.

B. Locate FM - 200 supply and backup supply in each hazard area.

C. Interface system with building fire alarm system, smoke control system & emergency power
off system.

16 PERFORMANCE REQUIREMENTS

A.  Provide total flooding of 7 percent FM -200 concentration by volume, in maximum 10
seconds discharge time.
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1.7 SUBMITTALS

A.

Shop Drawings. To bear stamp of approval of authority having jurisdiction, Fire Marshall,
Owner's fire insurance underwriter. Indicate detailed layout of system, including piping and
location of each component. Include control diagrams, wiring diagrams, and written
sequence of operation.

Product Data: To bear stamp of approval of authority having jurisdiction, Fire Marshall,
Owner's fire insurance underwriter. Furnish each piece of equipment comprising the system
including cylinders, manifolds, control panel, nozzles, detectors, alarm bells or horns,
switches, and annunciators.

Samples. Submit one sample of each detector, manual pull station, and nozzle.

Design Datac  Submit design calculations bearing stamp of approva of authority having
jurisdiction, Fire Marshal, Owner's fire insurance underwriter. Results shall include
calculations that verify system pressures, nozzle flow rate, orifice code numbers, piping
pressure losses, component flow data, and pipe sizes.

Test Reports: Indicate successful completion of tests.

Manufacturer's Installation Instructions. Indicate installation of equipment and system
components.

Manufacturer's Certificate: Certify that system meets or exceeds specified requirements and
ANSI/NFPA 2001.

Welders Certification: Submit certificate indicating compliance with [ANSI/ASME SEC 9]
[ANSI/AWS D1.1].

1.8 PROJECT RECORD DOCUMENTS

A.

Accurately record exact location of equipment, equipment identification markings, conduit
and piping routing details, and agent storage positions.

19 OPERATION AND MAINTENANCE DATA

A. Include electrical schematic written description of system design, drawings illustrating
control logic and equipment locations, and technical brochures describing equipment.
B. Includelist of recommended spare parts.
C. Include checklists and procedures for emergency situations, trouble shooting techniques,
abort functions, system control panel operation, trouble procedures, and safety requirements.
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1.10 QUALITY ASSURANCE

A.

Perform Work in accordance with ANSI/NFPA 70, ANSI/NFPA 72A, and ANSI/NFPA
72E; applicable UL, ULC, FM, LPC & SO standards; and requirements of applicable codes
and ordinances.

Indicate manufacturer's name and pressure rating on valve body. Indicate manufacturer,
type, and size, part number, orifice code or orifice diameter on discharge nozzles. Markings
shall be standard and visible after installation.

Welding Materials and Procedures. Conform to ANSI/ASME SEC 9.

Welders Certification: To ANSI/ASME SEC 9 ANSI/AWSDL1.1.

Maintain one copy of each document on site.

1.11 QUALIFICATIONS

A.

Manufacturer: Company specializing in manufacturing of products specified in this Section
with minimum five years documented experience.

Installer: Company specializing in performing the work of this Section with minimum ten
years documented experience approved by manufacturer, who maintains a UL listed FM -
200 recharging station and is capable of providing replacement charge within 24 hours.

Design system using a UL, ULC, LPC or FM approved calculation method under direct
supervision of a Professional Engineer:

1 Experienced in design of thiswork.
2. Licensed at the place where the Project islocated.

112 REGULATORY REQUIREMENTS

A.

B.

Conform to applicable ANSI/NFPA 2001 code for system.

Conform to ANSI/NFPA 70 and ANSI/NFPA 72A code for electrical wiring and wiring
devices.

Provide certification of inspection approval of FM -200 fire protection system by authority
having jurisdiction.

1.13 DELIVERY, STORAGE, AND HANDLING

A. Dédliver, store, protect and handle productsto site
B.  Accept materials and components on site in shipping containers. Inspect for damage.
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C.  Dédliver and store equipment in shipping containers with labelling in place. Deliver FM 200
in approved containers.

1.14 WARRANTY
A.  Provide one year warranty.
B. Warranty: Include coverage for replacement FM — 200
1.15 MAINTENANCE SERVICE
A.  Conduct inspections 6 and 12 months from Date of Substantial Completion to verify proper
operation of system and to check agent container weight and pressure. Include a thorough

check of controls, detection and alarm systems.

B.  Submit documents, certifying satisfactory system conditions. Include manufacturer's
certificate of acceptance of Inspector's qualifications.

1.16 EXTRA MATERIALS
A.  Submit maintenance materials.
B.  Provide one complete set of special tools required for servicing and maintaining equipment .

C.  Provide one of each type of detector.
PART 2 PRODUCTS

21 MANUFACTURERS

Refer To The Attached Manufacturers List.

2.2 PIPE AND PIPING SPECIALTIES
A. Stedl Pipe: ASTM A53 or A106, Schedule 40, black.

1 Fittings: ANSI/ASME B16.3 malleable iron class 300 for sizes 2 inch (50 mm) and
smaller, or ASTM A234, forged steel welding type fittings.

2. Joints: Screwed, ANSI/AWS D1.1 welded, or grooved and shouldered pipe end
couplings.

B. Copper Tubing: ASTM B88, TypeM, L & K hard drawn.
1 Fittings: ANSI/ASME B16.18 cast copper or ANSI/ASME B16.22 wrought copper.

2. Joints: ASTM B32, solder 95-5 Tin Antimony, ANSI/AWS A5.8, BCup silver braze.

G daaly il 3 ) 055/2346893 / uSé
162

—
| —



2.3

24

2.5

s"t_.jlﬁjl\ daala cliddua
il fidall g 28l 53]

220 / / shuds [ 368 Aallial)

Pipe Hangers:. ANSI/ASME B31.1, UL or FM approved split clamp up to 2-1/2 inch (60
mm) size, riser clamps over 2-1/2 inch (60 mm) size, adequate to offset discharge thrust.

Escutcheons. Chrome plated pressed or stamped brass, one- piece or split pattern, minimum
2 inches (50 mm) larger than opening.

Gauges: ASME B40.1, UL 393, UL 404, [FS GG-G-76] [3-1/2 inch (90 mm)] diameter cast
aluminum case, phosphor bronze bourdon tube, rotary brass movement, brass socket, front
re- calibration adjustment, black figures on white background, 1 percent mid-scale accuracy,
scale calibrated both psi and kPa.

MANUAL PULL STATIONS

A.

B.

C.

Single action control: Molded surface housing fitted with "pull down" lever which locksin
position after releasing spring-loaded contact switch.

Double action control: Molded surface housing fitted with "push in" tab and "pull down"
lever which locks in position after releasing spring-loaded contact switch.

Labeling: Locate engraved label adjacent to each manual pull station, indicating area
protected, and that actuation will cause Halon discharge.

IONIZATION DETECTORS

A.

Detector, ANSI/NFPA 72E, UL listed, adjustable sensitivity, operating on ionization
principle, activated by combustion products, plug-in, twist-lock unit easily removed from
base.

lonization chambers. Dual, one for fire detection and second for reference, stabilizing
detector for changes in temperature, humidity, and pressure.

Amplifier-Switching Circuit and Indicator Lamp: Solid state, two-wire, operating on
detector line voltage. On alarm, unit shall lock and be reset at control panel.

Adjustment: Manual for norma or high sensitivity, with sensitivity setting visible and
requiring no special tools.

PHOTOELECTRIC DETECTORS

A.

Detector: ANSI/NFPA 72E, UL listed, adjustable sensitivity, with LED light source and
photocell, activated by smoke, plug-in, twist-lock unit easily removed from base.

Amplifier-Switching Circuit and Indicator Lamp: Solid state, two-wire operating on detector
line voltage. On alarm, unit shall lock and be reset at control panel.

Adjustment: Manual for norma or high sensitivity, with sensitivity setting visible and
requiring no special tools.

26 DISCHARGE NOZZLES
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Discharge: To provide required rates of discharge and coverage and to distribute FM — 200
uniformly throughout protected area.

Construction: One piece chrome plated brass or aluminum nozzle with textured finish with
female pipe thread integral on body. Direct discharge parallel to ceiling.

Identification: Permanently mark nozzles to show equivalent single orifice diameter.

27 FM -200 CYLINDERS

A.

B.

Cylinders: Standard model and size for ease of replacement and addition. Design, fabricate,
certify, and stamp cylindersin accordance with ANSI/ASME SEC 8.

Contents: Fill cylinders with required FM — 200 . Pressurize with dry nitrogen to 360 PSIG
(2482 KPa) plus or minus 5 percent total pressure at 70 degrees F.

Identification: Permanent plate, specifying agent, tare and gross weight, pounds of FM —200
and pressurization level; installed so plateis visible and readable.

Safety Release: Equip cylinders with frangible disc saf ety device.
Cylinder Vaves. Heavy duty forged brass, incorporating safety release pressure operated
manual control, solenoid discharge valve, and pressure gauge. Provide solenoid pilot valves

for each cylinder or bank of cylinders.

Manifold: Provide for systems with more than one cylinder, with rack to secure each
cylinder and check valves between each cylinder discharge and manifold.

2.8 CONTROL CABINET

A.

C.

UL, ULC, LPC, I1SO or FM approved as alarm and releasing device, with solid state internal
circuitry enclosed in NEMA ICS 6, Type 1 cabinet.

Provide supervision to ANSI/NFPA 72A, Class (A) of following circuits for wire break or
ground faults:

1 Zone detection loops.

2. Remote manual discharge stations.

3. Suppression system solenoid valves.

4, Power supply and circuit wiring and fuse.
5. Battery interconnecting wires and fuse.

6. Alarm in abort mode.

Equip panel with following standard features:
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Visual and audible annunciation of trouble or alarm signals.

Panel reset switch.

Trouble alarm silence switch with ring back feature.

Cross zone detection.
Battery test meter and switch.

Manual discharge switch.

Deadman abort switch.

Programmabl e timers for pre-discharge and discharge, 0 - 60 second cycle.
Isolated relay contactors for external alarm or equipment and ventilation shutdown.

Relay contactors for general trouble signal.

Relay contactor activated by detector zone board in alarm or trouble mode.

D. Provideceded led —acid batteries and charger for continuous operation of detection, alarm,
actuation and supervision functions for 48 hours. Provide automatic battery switch-over
upon failure of primary power supply.

E. Concea control switches and indicators, with exception of Power On, Master Trouble,
Supervisory Trouble, Circuit 1 Alarm, Circuit 2 Alarm and Release Indicators. Provide the
following annunciation.

1

2.

10.

Power On
System Trouble
Battery Trouble
Circuit 1 Trouble
Circuit 2 Trouble
Ground Fault
Release trouble
Alarm Circuit 1
Alarm Circuit 2

Agent Release
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Alarm Silence Amber.
Battery Polarity Amber.
Abort Trouble Amber.
Alarm Output Trouble Amber.
Supervisory Trouble Amber.

A. Alarm Bells. Low voltage to allow supervision of circuit wiring, of modular design, with

minimum sound level of 88 db at 10 ft (3 meters).

B. Alarm Horns: Low voltage to allow supervision of circuit wiring, with minimum sound

level of 90 db at 10 feet (3 meters)

2.10 OPERATING SEQUENCE

A.  Actuation of one detector in either zone circuit;

1.

2.

3.

4,

5.

[lluminate zone indicator.

Energize alarm horn.

Shut down air-conditioning system and close dampers.

Close doorsto area.

Signal building fire alarm system.

B. Actuation of second detector on second zone circuit:

1.

2.

[1luminate zone indicator.

Energize alarm horn.

Shut down power to protected equipment.

Actuate time delay for up to 60 seconds.

Release FM — 200 into protected area.

If abort switch is engaged, delay release.

Upon abort switch disengagement release FM —200 unless system cleared and reset.
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Discharge of FM —200.

1. Sounds alarm horns.

2. Operates strobes.

Temperature Detection.

1 Lower Temperature: |lluminate indicator and energize horn.

2. Higher Temperature: Shut down power to protected equipment.

PART 3 EXECUTIONS

31 EXAMINATION

A.

B.

Verify that spaces are ready to receive work .

Verify that enclosing walls are continuous above ceilings and below raised floors to enable
required concentration to be built up and maintained for required time to ensure effective fire
extinction.

3.2 INSTALLATION

A. Install in accordance with manufacturer's instructions and ANSI/NFPA 2001

B. Ream pipe and tube ends. Remove burrs. [Bevel plain end ferrous pipe.] Remove scale and
dirt on inside and outside before assembly. Blow out pipe before nozzles or discharge
devices areinstalled.

C. Route piping in orderly manner, concealed, plumb and parallel to building structure, and
maintain gradient. Install piping to conserve building space, and not interfere with use of
space and other work.

D.  Securely support piping in accordance with ANSI/ASME B31.1 with alowance for FM —200
thrust forces, and thermal expansion and contraction.

E.  Use grooved mechanical couplings and fasteners only in accessible locations. Roll groove
piping only.

F. Install unions downstream of valves and at equipment or apparatus connections.

G. Prepare pipe, fittings, supports, and accessories for finish painting, in accordance with
Section 15055.

H.  Identify in accordance with ANSI/NFPA 2001 requirements. Place directional arrows and
system labels wherever piping changes direction and minimum 20 feet (6 meters) on straight
runs.
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Secure cylinders as indicated on Drawings. [Where manifolded, mount and support by rack
as indicated. For each system provide same size cylinders containing equal amounts of
liquid.]

J In rooms with suspended ceiling tiles, clip or retain tiles within 4 foot (1.2 m) radius of the
nozzlesto prevent lifting during discharge.

K. Instal wiring in accordance with Section [16120] & [16180] requirements.

L. Make final connections between equipment and system wiring under direct supervision of
factory trained representative of manufacturer.

M. Install engraved plastic instruction plate, detailing emergency procedures, at control panel
and at each manual discharge and abort switch location. At control panel identify control
logic units, contacts, and major circuits with permanent namepl ates.

N. At hazard area walls pack space between pipe, pipe sleeve or surface penetration with
mineral fiber with elastomer calk to depth of 1/2 inch (13 mm). Provide escutcheons where
exposed piping passes through walls, floors, and ceilings. Seal pipe penetrations of fire
separations.

O. Locate discharge nozzle approximately 6 inches (150 mm) above or below ceiling and 6
inches (150 mm) below raised floors. Avoid interference with other piping and equipment.

P. L ocate remote manual releases at one or more doorsto protect area where indicated. Locate
deadman abort switch adjacent.

Q. Providesigna to building fire dlarm system. Refer to Section 16721.

R.  Provideinterlock with automatic closing door rel eases.

S. Provide interlock with motorized dampers. Refer to Section 15952.

3.3 TESTING

A.  Providetesting and analysis.

B.  Test distribution piping and valving, prior to nozzle installation, to 50 psig (340 kPa) air
pressure test. Inspect joints using soap water solution or halide torch or lamp. Repair leaks
and retest. Maintain test pressure for four hours.

C. Upon completion of instalation provide fina checkout inspection by factory trained
representative of manufacturer to ascertain proper system operation. Leave systemin afully
commissioned and automatic readiness state with circuitry energized and supervised.

D. Test circuits including automatic discharge, manual discharge, equipment shut-down, alarm
devices, and storage container pressure. Test supervision of each circuit.
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Check each ionization detector with a sensitivity meter, adjust. Record sensitivity, and
include record in test report.

Submit original copies of tests, indicating that factory trained technical representatives of the
manufacturer have inspected and tested systems and are satisfied with methods of
installation, connections and operation.

34 MANUFACTURER'SFIELD SERVICES

A.

B.

Prepare and start systems.

Provide experienced manufacturer's field engineer to supervise installation and
performance testing of the system.

3.5 DEMONSTRATION

A.

B.

Provide systems demonstration.

Demonstrate that components except cylinder discharge assembly, are functioning properly
and in conjunction with controls system.

Submit integrated step-by-step test procedure for approval 30 days prior to start of

demonstration.

1 Arrange meeting prior to demonstration with representatives of the Owner, the
Owner's Underwriter, and the installer.

2. Perform visual inspection and overall review of system installed.

3. Place minimum of three UL listed recording analyzers in space. Provide certification
that testing devices have been checked by recognized testing authority within two
weeks of date of demonstration.

4, Certify that replacement charge can be provided within 24 hours of demonstration.

Discharge system using manual -rel ease switch mounted on control panel. Run discharge test

with compressed nitrogen at 360 psig (2500 kPa) FM —200 After discharge, check cylinders

for complete pressure release.

After satisfactory completion of discharge test, fill cylinders with amount of FM —200
specified in design calcul ations.

END OF SECTION 15365

G daaly il 3 ) 055/2346893 / uSé

'

169

—



35850 daals cilbiddia

il fidiall g 3 g8ad) 503}
o)
220 / / LIES [ 3580 duablial)
SECTION 15375
FIRE STANDPIPE AND HOSE SYSTEMS
PART 1 GENERAL
11 RELATED DOCUMENTS
A. Drawings and general provisions of Contract, including General and special Conditions,

apply to work of this section.

B. Genera Provisions for fire protection Works, Section 13909, applies to work of this
Section.

12 DESCRIPTION OF WORK
A. Work Includes: Providing all labor, material, equipment and service necessary to complete
and make ready for operation by the Owner, complete automatic Fire & Jockey packaged
pump systemsin Accordance with drawings and specifications.

B. Related Work Specified Elsewhere

1 Electrical Wiring: Division 16
2. Concrete - Division 3

13 QUALITY ASSURANCE
A. Manufacturers.  Firms regularly engaged in the manufacturer of Fire pump package
Systems required, whose products have been in satisfactory use in similar service for not
lessthan 5 years.
B. Standards Compliance:  Comply with the requirements of National Fire Protection

Association (NFPA), VDE/DIN, IEC, BS, Underwriters Laboratories Inc. (UL), and
Factory Mutual (FM), Local Building and Fire Department rules and regul ations.

14 SUBMITTALS
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A. Product Data: Submit manufacturer's catalog data and brochures of equipment, and

certification by manufacturers indicating conformance to specific requirements and tests.

B. Shop Drawings. Submit materials, performance data, pump curves.
Calculation : Submit hydraulic calculations.

PART 2- PRODUCTS

21 ACCEPTABLE MANUFACTURERS

A. Fire Apparatus Equipment
Refer to the attached Manufactuer’s list

B. Valves
Refer to the attached Manufactuer’s list

C. Switches
Refer to the attached Manufactuer’s list

22 FIRE STANDPIPE HYDRANT AND HOSE REEL STATION

A. At each valve hydrant station include the following items:

1 65 mm cast brass angle valve, dl polished.

2. 65 mm cadmium plated steel escutcheon.

3. 65 mm pressure restricting DSIC. where required polished brass.

4, 65 mm fire department hose and nozzle following fire brigade requirements and
installed in cabinet.

5. 25 mm Hosg, redl, nozzle and valve instaled in recessed cabinet for building
occupants use.
(As Shown on drawings).

6. Nozzels should be adjustable giving either fog water, or long stream water pattern.

23 SIAMESE CONNECTIONS:
A. Flush Type

1. Flush or exposed, Wall -Type Fire Department Connections. cast-brass, with inlets
matching local fire department threads. Include wall escutcheon plate with marking
"STANDPIPE."

Exposed, Sidewak Fire Department Connections: cast-brass body; matching local fire
department connections; and threaded bottom outlet. 460-mm high brass sleeve; and
round sidewalk escutcheon plate with marking "STANDPIPE."
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24 HYDRANTS
A. Flush Type

e 90° angle body, polished brass floor plate, adapters, plugs and chains. 2-way no
clappers; size asindicated on drawings; branded: "Hydrant."

B. Hydrant Control Valve
e Furnish a square stedl extension rod that has a specia coupling for attaching to a
standard non rising stem gate valve, Include cap and chain; escutcheon lettered
"hydrant control valve," polished brass.
C.  Street Fire Hydrant
e Dry barrell type street fire hydrants to be connected to the exisiting and extended
pressureized underground fire water main, hydrants shall be according to AWWA
C502.
25 ROOF MANIFOLD
A. Three-way rough brass roof manifold, complete with three valves, three caps and chains.

2.6 AUTOMATICBALL DRIP

A.  Closeagainst pressure and automatically drain line inside check valves.
2.7 FIRE EXTINGUISHERS

A. Dry Chemical (ABC - Multi-Purpose)

1 Heavy duty steel cylinder with red enamel finish replaceable molded valve stem
sedls, metal valve and siphon tube, with wall bracket UL rating 4A, 60 BC.

B. Carbon Dioxide

1 Heavy duty aluminum cylinder with red enamel finish with wall bracket, UL rating
5BC.

28 TAMPER SWITCH

A. Valve supervisory switches on all control valves throughout mounted not to interfere with
the norma operation of the valve and adjusted to operate within two revolutions of the
valve control or when the stem has moved no more than one-fifth of the distance from its
normal position.
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B. Switch mechanism in aweatherproof die cast aluminum box with a tapped conduit entrance
and incorporating the necessary facilities for attachment to the valve.
C. Switch housingsfinished in red baked enamel.
D. Entire ingtalled assembly tamper-proof and arranged to cause a switch operation if the
housing cover isremoved or if the unit is removed from its mounting.
PART 3- EXECUTION
31 INSPECTION
A. Examine conditions under which the fire standpipes are to be installed. Notify Architect in

writing of conditions detrimental to proper completion of the work. Do not proceed with
the work until unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install fire standpipe system and accessories as indicated in accordance with manufacturer's
written instructions, requirements of applicable Standards, and with recognized industry
practices to ensure that installation complies with requirements and serves intended
function.

B. Coordinate as necessary to interface installation of fire standpipe work with other work.

C. Temporary Fire Standpipe (by others , Following all items required for temporary fire
protection) .

1 Concurrent with the erection of the superstructure, install the fire standpipe system
at the stair locations.

2. Provide atemporary siamese connection and identify with ared light.

3. Interconnect the riser bases and provide for plugging or
capping when work is not being done on the system.

D. Combined Sprinkler and Standpipe System
All fire standpiperisersto have 0.S. & Y riser control valves with tamper switches.
For al siamese connections provided a sign that indicates a combination fire standpipe
and sprinkler system.

Provide a pressure gauge at the top of each riser.

4. Schedule 5 or 10 and threaded lightweight steel pipe not permitted.

E. Fire Extinguishers
1 Provide fire extinguishers in sizes and quantities so as to ensure the required
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protection throughout the entire building.

2. Refer to the National Fire Protection Association Pamphlet Number 10, Portable
Fire Extinguisher, for design requirements. In genera al public spaces and
corridors shall be provided with a 6 kg (13 Ibs) dry chemical multi-purpose fire
extinguisher. Location a maximum of 25M (82 feet) from the furthest point of
access (50M between two extinguishers).

3. Final location of fire extinguishers subject to approval of the local fire department.

Drainsand Test Pipe

1. Provide, valved section inside building, and at other locations indicated or
requiring same for complete drainage of systems. Siamese drains to be automatic
ball drips. Other drainsto be valved and/or plugged as required.

2. Provide test pipes at top of risers, at ends of main runs inside building, at electrica
alarm devices, and at other indicated or required locations. Test pipes to be valved
and piped to discharge through proper orifice at approved locations.

3. Provide approved required accessories such as sight glass, gauges, etc.

FIELD QUALITY CONTROL

A.

During the progress of the work, test the fire standpipe system piping in the presence of the
Engineer and al other authoritiesin jurisdiction.

Test the piping in full accordance with loca code requirements and NFPA Code
reguirements, but in no case test at less than 14 bars (200 psig) hydrostatic pressure for less
than 2 hours.

Repair or replace with new work defects disclosed by the tests. Tests to be repested as
directed, until all work is proven satisfactory.

Take due precautions to prevent damage to the building and its contents as a result of this
test. Repair and make good any damage caused by these tests.

During construction, properly cap all lines and equipment nozzles so as to prevent the
entrance of sand, dirt, etc. Each system of piping to be flushed (for the purpose of
removing grit, dirt, sand, etc., from the piping for as long as time as is required to
thoroughly clean the system).

END OF SECTION 15375
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LIST OF RECOMMENDED MANUFACTURERS
FIRE PROTECTION WORKS
15051 BASIC MATERIALSAND METHODS:
A) Sleeves:

Locally Fabricated Similar to:

1. F& SManufacturing Co. (USA)

2. B-Line (USA)

3. Grinnell Corp. (U.SA)

B) Escutcheons:

Locally Fabricated Similar To:

1. F& SManufacturing Co. (USA)

2. B-Line (U.SA)

3. Grinnél Corp. (USA)
15057 PAINTING

1. Hempel (Denmark)

2. Forter (USA)

3. Jotun (Egypt)
15132 INSTRUMENTSAND GAUGES

1. Aschroft (USA)

2. Wekder (USA)

3. Weiss (U.SA)

15246  MOUNTING AND ISOLATION OF MECH. FIRE PROTECTION SYSTEMS:

1. Grinnell Corporation (USA)
2. F & SManufacturing Co. (USA)
3. Mason (USA)
4. B-Line (USA)
5. KINETICS (USA)

15310 PIPING AND FITTING MATERIALS:
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A) Sted Pipeand Fittings:
1. Valourec & Mannesmann (France/Germany)
2. Sumitomo Metals (JAPAN)
3. U.S. Pipe (USA)
4. Naylor Pipe (USA)
B) Grooved PipeFittings & Couplings:
1. Victualic Co. (USA)
2. Grinnell Corporation Co. (USA)
3. Stockham Co. (USA)
4. Centra Co. (USA)
5. Ward Co. (USA)
15315 VALVES.
1. Grinndl (USA)
2. Nibco (USA)
3. Angus (UK.
4. Victaulic (USA)
15320 FIRE PUMPS
1. Peeless (USA)
2. Patterson (USA)
3. Far Banks (USA)
4. ARORA
Or Approved Equal.
Control Panels
1. Firetroll (USA)
2. Joslyn Clark (USA)
3. Metron (U.SA)
4. Master (USA)
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15330 FIRE SUPPRESSION SYSTEMS:
A) Sprinkler Heads, Alarms, Valves, €etc.:
2. Grinndl (U.SA)
3. Rdiable (U.SAA)
4. Viking (USA)
5. Centra (USA)
6. Angus (UK.
7. Victaulic (USA)
B) Valves
1. Grinnell Co. (USA)
6. Nibco Co. (USA)
7. Kennedy Co. (USA)
8. Stockham Co. (USA)
9. Victualic Co. (USA)
C) Switches:
1. Grinnel (USA)
2. Potter Electric (USA)
D) Siamese:
1. Grinndl (USA)
2. Elkhart (U.SA)
3. Potter Roemer (USA)
4. Angus
(U.K)
15360 CARBON DIOXID EXTINGUSHING SYSTEM
1. KIDDE-FENWAL, INC. (USA)
2. ANSUL (USA)
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3. LPG (UKORU.SA)
15365 FM-200 CLEAN AGENT EXTINGUISHING SYSTEM:
1. Kidde - Fenwa Inc. (U.SA)
2. Fike (U.SA)
3. LPG (UKORU.SA)
4. Fike (U.SA)
15375 FIRE STANDPIPE AND HOSE SYSTEMS:
A) Fire Apparatus Equipment:
1. Grinnel (USA)
2. Elkhart Brass (USA)
3. Angus (UK))
4. Victaulic (USA)
5. Noha (Norway)
B) Street Fire Hydrants:
1. Grinnell Co. (U.SA)
2. Kennedy Co. (USA)
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Supply and install Intelligent
addressable fire alarm control panel 4
loops with suitable battery and power

supply

33

11

Nr

Supply and install Intelligent
addressable fire alarm control panel 8
loops with suitable battery and power

supply

34

Nr

Supply and install Intelligent
addressable fire alarm control panel 2
loops with suitable battery and power

supply

35

3600

Nr

Supply and install Intelligent
addressable smoke detector
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Supply and install Intelligent
> Nr addressable rise of heat detector 37
Supply and install Intelligent
3 Nr addressable Multisensor detector 38
650 Nr Supply gnd install Fire alarm bell with 29
Strobe light.
235 Nr Supply and install Fire alarm manual 40
call point.
Supply and install Control module with
135 Nr | al needed power supply for 24h 41
operation.
21 Nr | Supply and install Monitor module 42
Supply and install fire alarm outlet with
6500 Nr | emt conduit 3/4 inch and cable 2*1.5 43
mm?2 sheild cable
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