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Thickness : 50mm minimum thick, slope to drain with 1% slope.
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Compression strength : 6 kg/cm2
Thermal conductivity : 0.079 kcal m/m2<: chr at 33.9C< , for above density.

Top finish : 20mm thick cement screed.( smooth finish )
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2/8 Fire Rated Hollow Metal Doors

1.

1.1

1.2

2.1

2.2

2.21

2.3

2.3.1

General

Scope: This specification applies to fire rated hollow steel doors as shown on the plans
and door schedules.

Quality Assurance: Provide doors in compliance with ANSI/SDI-100 and ANSI A151.1.
Provide grades and gauges as stated in standard door selection chart.

Product

Door Construction: Provide doors of 45mm (1%2”) thick full flush construction fabricated
from 2mm (16 gauge) commercial quality cold rolled steel sheet ASTM A366. Provide top
and bottom channel of 2mm thick steel welded to door skins on 150mm centers. Top
channel is to be flush, bottom channel inverted.

Core Construction:

Waterproof foamed-in-place polyurethane core of 24kg./Cu. Mt. Density completely filling
the inside of the door. Polyurethane core doors shall meet the following performance
standards: “U” FACTOR = .079, “R” FACTOR = 12.64, Sound Resistance; STC=31, FIRE
PROTECTION to 3 hours for single door and 1% hour for pair doors.

Hardware Preparation:

Hinge Preparation: Provide doors with 5.0mm thick steel hinge reinforcements welded to
the door skins. Standard hinge preparation is to be 4% x 4'4” for regular weight 0.134”
thick hinge, three preparations through 2286mm (7°6”) height and four preparation over
2286mm (7°6”) and upto 3048mm (10’) height in compliance with NFPA 80.

2.3.2 Lock Preparation: Provide doors with 3.0mm thick steel formed lock reinforcements with

tapped holes welded to the door skins. Provide internal reinforcements to support door
skins as required for the type of lock that is specified. Standard lock preparation is to be
for cylindrical or mortise lock set in compliance with ANSI A115.1 or ANSI A115.2 with a
70mm (2%4") backset.

2.3.3 Flush Bolt Preparation: Provide inactive leaf of pair door with 3.0mm thick steel flush bolts

reinforcements at top and bottom in compliance with ANSI A115.4.

2.3.4 Closer and Other Reinforcements: Provide all doors with minimum 2.0mm (14 gauge)

2.4

reinforcements as necessary to support the schedule hardware in compliance with
ANSI/SDI-100.

Glazing: Doors are prepared for installation of glazing. Provide door the cut-out, steel
glazing bead and 8mm thick fire resistance glass.

5/3-6 qf —835—1
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Louvers: Where required by the plans, provide louvers in the doors in compliance with SDI
111C.

Painting: After fabrication provide doors and frames thoroughly cleaned (to assure proper
adhesion) and coated with a rust inhibiting epoxy primer in compliance with ANSI
A224.10. Finish paint shall be fire resistance type as recommended by door
manufacturer.

Hardware Set
Provide doors with stainless steel finish:
a- 3 of 4 nos. steel ball — bearing hinges for each leaf as door height.
b- Mortise lockset to ANSI A115.2
c- Vertical rod safety fire rated devices; outside operation by depressing thumb — piece
on exterior trim or by dogging, unless thumb — piece is locked by key.
d- Flush bolts
e- Self-adhesive siliconseal door gasket, weather strip and seal flange.
Fire Protection
Provide labeled fire rated doors tested in accordance with NFPA 252 and UL10(b) with
ratings as specified in the plans and door schedule. Fire rated doors are to be
manufactured in accordance with the approved procedures issued by Warnock Hersey
International Inc.
Labels: Fire rated doors shall bear the appropriated fire labels.
Execution
Installation: contractor to provide installation of the door plumb, square and in true

alignment. Adjust doors to required clearances and tolerances complying with NFPA 80,
section 2-5.4 for fire doors.
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1. Thickness : 6mm unless otherwise specified
2. Day light reflection : 8%

3.  Shading coefficient : 0.98
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1- Visible light reflection outdoors : 24% Maximum
Visible light reflection indoors : 15% Maximum
Transmission : 55% Minimum

2- solar energies :

Reflectance : 30% Minimum
Transmission : 33% Maximum
Solar factor : 39% Maximum

Shading coefficient (total) : (EN 410) 0.44, Maximum
Insulation :

U- Value (EN 673) (summer) : 1.4 W/m2. k, Maximum
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Man: BURGESS ARCHITECTURAL PRODUCTS Ltd.
Brookfield Road Hinckley,
Leicestershire LE10 2LN
Tel: 0455618 787
Fax: 0455 251061

Man: LUXALON
A Hunter Douglas Product
P.O. Box 51904, Dubai - U.A.E
Tel: 04-226166
Fax: 04-210919

i s S a5 32

i (Acoustic Mineral Fiber with Vinyl) osSisboud) U3t (e allaill 12 o 9S8 -
S ol Alhae & gaall J e Acoustic g - ale 15 Al 12060 5 60x60
DAl laal sell (55855 white vinyl latex paint finish
Acoustic Tiles shall comply with the following particular specification
Fire performance: Class 0/Class 1 (BS476)
Humidity resistance: 95%
Thermal conductivity: 0.052-0.057 W/m®k
Sound absorption: more than 0.45
Sound attenuation: Db more than 30
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Electrical Works Specifications

Work under This Contract: -

The electrical installation covered under this division of the specifications shall include the
supply and installation of the following: -

- General Information, Regulations & tests

1. Lighting & Power Distribution Network System.

2. Addressable Fire Alarm System.

3. Computer and IP Telephony Network System.

4. Electrical Elevators.

5. Uninterruptible Power Supply (UPS).

6. IP CCTV System.

7. Public Address & Voice Alarm System (PAVA).

8. IP Telephone Sets.

9. Interactive Board System.

10. List of Approved Manufacturers.

Note:

All Electrical Components and devices shall be labeled and numbered such as
cables, sockets, DBs, etc.
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A- Electrical Distribution Network: -

Complete distribution network system for lighting and power from the service boxes, and
terminals to all electrically operated equipment, including feeder and sub-feeder lines,
distribution, and sub-distribution panel boards, wiring and control equipment.

* The electrical power supply will be: -
- 400 Volt between phases.
230 Volt between phases and Neutral.
50 Hz. (Cycle).
Directly grounded Neutral.

B

Drawings: -

a. The Engineering Drawings issued with these specifications indicate the approximate
location of all electrical apparatus.

b. The contractor shall check architectural, plumbing, heating, and ventilation drawings to
overcome possible installation conflict. If some changes from the original plans be
necessary to resolve such conflicts, the contractor shall secure the Engineer's approval
before any installation work is started.

c. Discrepancies shown on different drawings or between drawings and specifications shall
be brought to the attention of the Engineer for a decision.

d. The contractor shall visit the site before submitting his price.

e. The contractor shall submit three prints of shop drawings of scale 1:100, and no
equipment shall be ordered unless such drawings are fully reviewed and approved by
the Engineer.

f. At Handing over, one tracing and three prints of scale 1:100 and two sets of compact
disks (CD) compatible with AutoCAD 2016 software. As-Built Drawings" shall be
submitted, complete with technical literature and instruction manuals.

C- Requlations & Tests:-

a. All work shall be installed in a neat and workmanlike manner, to be readily accessible for
operation.

b. All components, and material supplied shall be manufactured in compliance with the
appropriate standards: -

i. National Electrical Codes.
ii. The British Standard Institution (B.S.)
iii. Other approved equipment Standards.

c. Equipment's, spares, and accessories to be delivered into the stores of the Employer.

d. All Electrical equipment shall be tested in operation for proper performance to the
satisfaction of the Engineer.

e. Mugger Tests. Earth meter test, Insulation test, and Continuity tests must be made after
installation has been completed, and just before final placing in service, of the
equipment.

f. The maintenance period for all electrical works should be for two years from the date of
handing over and acceptance including spare parts needed.

g. The consultant has the right to increase, decrease and cancel the quantity of any item or
any part of the item in the B.O.Q during the execution of the project works, according to
the project needs.

h. All materials should be new and in accordance with the latest relevant approved
standards and governing authorities and of the best quality obtainable (three types shall
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be submitted for approval). Materials of first-class product of a reputable European
manufacturer should be used provided that confirm the specifications and shall be
accepted by the Engineer/ client.

i. The contractor should provide all necessary equipment and personnel required for

checking, doing the required electrical tests, and making any required adjustment for
correction of any errors or omission. The cost of these tests should be included in the
contract price.

j- Faulty installations which do not meet the requirements of this specification or do not
perform satisfactorily shall be replaced or corrected to the satisfaction of the Engineer/client
without any cost to the client.

k. Current and/or power rating of electrical equipment shall generally include safety margin
of 10% based on worst condition to be met in service.

Maximum ambient temperature based on 40°C regardless installation is to be in air
condition area or not.

Equipment rating should be based on the reference ambient temperature.

I. It is the contractor's responsibility to make sure that the electrical equipment is properly
stored. Any defective equipment due to bad storage conditions should be replaced by new
equipment without any cost to the client.

m. All tests should be carried out by the contractor in the presence of Engineer/client
representatives.

n. The contractor should provide catalogues and/or samples for electrical materials

to the Engineer for approval before ordering them.

D- Engineer and Workmen: -

The contractor shall have an experienced Electrical Engineer and good experienced
technicians to proceed with the work.

The client representative has the right to refuse The Engineer and/or any of the
technicians.
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1. Lighting & Power Distribution Network System

1.1. Conduit Installation: -

a. Conduit installation shall be carried out in heavy gauge P.V.C. conduit complying with
B.S. 4607. Or according to latest B.S. or in galvanized Conduits Complying with B.S
4568 or according to latest B.S or similar standards.

b. No. Conduit of less than 20mm inside diameter shall be used.

c. Where the conduits are buried in wall, ceiling or floor, P.V.C Conduits and accessories
shall be used. For surface installation, galvanized conduits and accessories shall be
used in location where they will be subjected to mechanical damage.

d. Throughout the electrical installation the loop-In system of iring shall be employed.

e. All draw-boxes and junction boxes shall be ample size to permit the cables being drawn
in and out. At lighting and switch points, the conduit shall be terminated in a suitable
box, provided with internal lugs, to permit back-plates or switch grids being attached to
them, by metal threaded screws.

f. The position of draw-in boxes shall be arranged so that they will always be readily
accessible, and an adequate number of draw-in boxes shall be provided in a conduit
run, to ensure that cables can be installed or removed without damage.

g. Efficient means shall be provided to seal-boxes and fittings, against the increase of dirt
during the building construction.

h. Conduit shall be installed at least 150 mm clear of, and preferably above hot pipes (water
or steam) and 50 mm clear of gas, water, and any other services.

i. The ends of all conduits shall be carefully reamered, to remove all burrs or sharp edges
on the inside.

j- All bends are to be made on site to suit building dimensions and not more than two right
angle bends will be permitted, without the inter-position of draw box.

k. All conduits shall be swabbed through before wiring is commenced, and cables shall not
be drawn into any section of the system until all conduit and draw boxes are fixed in
position and completed in all respects.

I. Conduits shall be run in a symmetrical manner and for surface runs shall be secured by
distance saddles at intervals not exceeding 700 mm.

For surface conduit runs, conduit boxes shall be of the raised back pattern.

m. Where conduits cross expansion joints, expansion couplers shall be installed at the
position of the expansion joint and at right angles to it. An earth wire shall be installed
between the nearest conduit boxes on each side of coupling.

n. Fill density of conduits and boxes should not exceed 40% .

0. Conduit bending should be well arranged and neatly done such that bent radius should
not be less than 2.5 time the conduit external diameter.

p. Conduits running horizontally & vertically should be firmly attached to the structure.
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g. Minimum clearance between parallel running conduits should not be less than 3 times
the largest running conduit diameter.

r. When the conduit is bent at least two clamps or saddles at least should be installed (one
ateach bendend ).

s. When connecting to the motors or recessed lighting fixtures last 600mm piece should be
flexible and firmly fixed at both ends .

t. Min. one fixing clamp or support should be provided for every 3 meters conduit length
running vertically and minimum one clamp or support should be provided for every 5
meters conduit length running horizontally .

u. Complete co-ordination shall be made between electrical, mechanical, and other
contractors working in the project to run the installations of electrical and mechanical
works over the reflected false ceilings and in shafts. (Ducts) . Drawings showing the
routes for different services shall be submitted for approval before starting the work.

v. Galvanized steel Conduits: -

Conduits and fittings shall be class 4 heavy protection both inside and outside welded

steel, screwed hot-dip Zinc coated, sherardizing inside and outside.

- Alljoints in the conduits shall be screwed.

- All conduits shall be free from rust patches or mechanical damage.

- All exposed threads, die marks and other abrasion shall be painted with two coats of
an approved metallic paint immediately after the conduit is installed.

- Conduit and conduit fittings shall comply with B.S 4568 or according to latest B.S or
similar.

- Used for exposed electrical installations (surface mounted) or where necessary.

Note: -
All Electrical installation should be carried out by heavy gauge P.V.C. conduit and P.V.C.
accessories according to B.S. 4607 for buried installation but shall be carried out by heavy

protection galvanized steel Conduits, for exposed electrical installations (surface mounted).

1.2. Conduit System for Special Services:-

Conduit installation for telephone, bell, and T.V. antenna, or other special services shall be
carried out to the same standard as for power and lighting services.
Cables or draw wires shall be supplied and installed.

1.3. Separate Conduit Runs:-

There shall be a distance of at least 300 mm. between high voltage

(power, lighting, and heating), conduit runs and low voltage (Telephone, Bell, T.V.,
Computer) conduit runs.

There shall also be a separate conduit run for each type of electrical installation (Power,
light, telephone ... etc.).

1.4. Cable: -

a. All cables shall be of one manufacture only and shall be delivered to site with the maker's
seal, labels, or other proof of origin intact.

b. All cables shall be color coded in accordance with the Jordan Regulations.
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c. Cables shall be installed in one length from terminal point to terminal point. No through
joints will be allowed unless specially specified by the Engineer.

d. Cable core identification color coding shall be employed throughout the installation and
the following colors shall be used:-

PHASE A : RED

PHASE B : YELLOW

PHASE C : BLUE

NEUTRAL : BLACK

EARTH : GREEN OR YELLOW GREEN

e. All P.V.C. insulated cables multi core or single core shall be rated at 600/1000 volts and
comply with B.S... 6004., or the latest B.S.

f. Cables shall not be drawn into conduits until work is completed, and permanently fixed.
f. All cables conductors shall be of electric copper type, stranded and PVC insulation.

g. Minimum conductor cross section area for cables and wires used for communication and
signaling circuits should be 1mm?.

h. Minimum conductor cross section area for cables and wire used should be 2.5mm?2 for
lighting circuits and 4mm? for power Socket’s outlets .

i. All wires should not be cut, complete length from the equipment to the junction box be
done without joint. Wherever the wire is cut it should be bolted in the equipment junction
box.

j- All cables or wires which are connected in parallel should be of the same size and
type.

k. Min. cable radius bent shall be 10 times the cable overall diameter.
I. Cable entries into equipment shall be by cable glands ( Weatherproof type and

watertight ).

1.5. Bonding and Earthing: -

a. All conduit connections, switchboards, fittings, etc., shall be properly screwed together to
ensure perfect mechanical and electrical continuity throughout.

b. Great care is to be taken in bonding and earthing the installation and tests are to be
carried out as the work progress to check the earth continuity of all metal work, conduits
... etc., and earth continuity conductors.

c. All exposed metal work, structural or otherwise, and all the metal work of any gas or
water services, shall be bonded to the earthing termination of the intake position in
according with IEE Regulations.

d. No earth continuity conductors shall be less than 2.5. mm? tinned copper cable insulated
and colored green.

e. The frames of all electric motors and starting panels, etc., are to be efficiently "earthed."

f. Number of earthing electrodes required could be increased to maintain earthing resistivity
less than 2 ohm .
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1.6. For external lightings :-

The work shall be carried out according to drawings and Engineer instructions. The
external lighting distribution board shall be installed as shown in External lights drawing
which are equipped with main and branch MCB’s. Contactor and timer with automatic push
buttons or controlled via BMS. Buried under ground CU/XLPE/SWA/PVC armored
cables of the sizes and routes shown in drawings , shall be installed from the external
distribution board to external lighting fixtures shown in drawing . The cables shall run in
suitable conduits before entering or leaving the lighting fixtures, while the rest of the cable
shall be buried underground. When using XLPE/PVC cables, they shall run in galvanized
conduit if they are surface mounted, especially when they run on walls and external
surfaces.

The external lighting points will consist of conduits , waterproof boxes, underground cables ,
and all civil works needed to complete the work in good order . The external lighting points
can be underground cables or cables in PVC conduits (buried ) or cables in galvanized
conduits ( Surface mounted ) including all necessary accessories needed for the external
lighting purposes .

1.7. Lighting Switches and socket outlets :-

a. All lighting switches shall comply with B.S. 3676 or the latest B.S. and shall be of the
rating specified one way, two ways, or other type as required. Where grouped together
and connected to the same phase, they shall be mounted in a multi-gang box with
common cover plate, where grouped together and connected to different phases,
phase barrier switch boxes with common cover plate and secondary cover plate having
a suitable warning inscription shall be used.

b. Switch shall be of the AC ONLY type (10 Amp. rating), enclosed in metal clad boxes and
suitable for surface or flush mounting as required. Switches shall be of the weatherproof
pattern for exterior situations.

c. Flush mounted switches shall have a grid assembly. One and Two gang switch-plates
shall be mounted on a gang box. Three and four gang switch-plates shall be mounted
on a two-gang box.

d. 13 Ampere 3 Pin socket outlets with switch shall be of the fused pattern incorporating a
robust shutter mechanism operated by the earth pin on insertion or withdrawal of the
plug. The sockets and boxes shall comply with B.S. 1363 and B.S. 4662 respectively.

e. All 13 Ampere 3 Pin socket outlets with switch shall be complete with a fused plug top,
and weatherproof 13-ampere switch socket - outlets shall be complete with the fused
top entry plug.

f. All outlet box feeding fixed equipment such as fans, pumps, boilers, air handlers. ... Etc.,
shall be equipped with a switch fuse rate, as shown on the drawings and shall be of the
same series of the conduits and shall have the same protective coatings. They shall be
provided with suitable covers and shall have enough openings of the proper size for the
introduction and securing of conduits, they shall comply with the standards
requirements.

g. Stabilized socket outlets for computer use shall be twin 13 Amp, 3pin socket outlets with

switches and indication lamps. According to drawings and Engineer instructions and
shall comply with BS-1363 .
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h. Industrial power socket outlets of single outlet, 3P + N + E, 3-phase, polarized, earthing
type, rated 32 A, 380/415 V. The industrial sockets shall be manufactured in
accordance with B.S 4343, BSEN-60309-2 and IEC-309-2, corrosion, and impact
resistant, sealed against water and dust, with splash proof box and hinged spring —
return plate, complete with matching plug of same material.

i. All socket outlets shall be provided with plugs of the same types and manufacturers .

j- Sockets installed outdoor or in places subjected to dust or vapor should be of
weatherproof type and mechanically rigid .

k Recessed access floor box :
General:

- Manufactured within a BS5750.

- Carpet trim and lid tray molded from top quality “Nylon 66”.
- Carpet trim reinforced with steel for increased strength.

- Strong lid tray hinge design ensures reliable lid operation.

- Lid tray comprises 3 mm galvanized steel housed in a molded tray thus insulating the
steel, avoiding earthing leads.

- Strong design for lid lifting handle allows frequent use without failure.

- 3 or 4 compartment access floor box is the same physical size. Carpet trim/ Lid tray
assembly and mounting frame common to both boxes.

- Box base and grid assembly can be left in floor void with accessory plates pre-wired with
flying leads or hard wiring.

- Carpet trim and lid tray assembly reversible though 180°.

- Carpet trim and lid tray, a separate assembly, need not be fitted to box base and mounting
frame until carpet installation is imminent.

- At least 75 mm overall depth of box from top of access floor allows installation in most
situations.

- Color of mouldings is grey, with toning light grey accessory plates, or according to
engineer’s approval.

Compartment Access Floor Box:

It comprises three distinct assemblies, the box base, the mounting frame and the carpet
trim/ lid tray assembly. The overall dimensions of the unit are not less that 34cm X 21cm X
7.5cm deep.

The box base has knockouts in each long side to accept both 20 mm and 25 mm conduits
(at least 8 knockouts).

These entries can be replaced with grommets to allow cable access. Dividing fillets are
provided to separate services. The box base comes complete with a grid to accept arrange
of interchangeable accessory plates that can either be supplied with or without the
respective accessories. The box base and grid are manufactured from galvanized steel.
The mounting frame manufactured from galvanized steel is suitable for mounding in at least
33 cm X 20cm hole cut into any access floor panel with two fixing holes in each long side.
The carpet trim / lid tray assembly is manufactured from “Nylon 66" finished in grey with the
carpet trim molding reinforced with steel. The lid tray assembly is fitted with a strong lifting
handle and two cable outlets pivoting on a strong steel section held securely within the
moulded lid tray assembly.
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All wirings shall be in PVC conduits buried in floor under tiles, installed from distribution
Boards, or data cabinet to access floor boxes as shown in drawings and according to
engineer’s instructions.

1.8. Feeders and Sub-Feeder Installations: -

a. Feeders and sub-feeder lines to distribution panel boards or to motor control centers
shall be either single (P.V.C.) wires inside conduits or multi-core cables run exposed in
trenches, or cable shafts.

b. Where exposed cables are liable to mechanical damage or running through location with
flammable materials, they shall be inside conduits or in enclosed cable trenches as
required by the Engineer.

c. No joint or splices shall be accepted on main or sub-feeder lines.

d. The cables shall not be buried directly under the concrete or under the floor tiles.

e. The contractor shall take special care while installing and commissioning electrical
installations in such a way not to spoil other services.

f. Multicore cables shall be of XLPE insulation .

g. Installation of Underground cables:
The underground cables shall be laid in trenches not less than 70cm below the ground
level. The sides of trenches shall be trimmed neatly, and the bottom shall be leveled and
smoothed. The width of trenches shall not be less than 40 cm. After the cables are laid,
the trenches shall be backfilled to a depth of 15cm with fine selected soil free from lumps,
metallic or other foreign inclusions or, where required by Engineer, by washed sand and
bricks. The remainder of the trench shall be backfilled in an approved manner with sall,
which shall be rammed down and thoroughly consolidated.

Where two or three cables are laid in one trench, the cables shall be pulled straight and
spaced not less 15 cm (center line to center line).

Where the cables cross the asphalt or concrete roads and enter into buildings they should
pass through heavy duty (heavy gauge) PVC pipes covered with concrete as indicated on
the drawings. The ducts should extend one meter beyond the kerb line of the road in
either side.

The proposed routes of cables are shown on the layout drawings. The contractor should
check location of other services and shall submit final cable routes drawings for approval
of the electrical and site Engineers before commencement of any cable layout work.

Where underground cables are required, all the above civil works shall be included
with the price of cables.

1.9. Main Distribution Board: - (MDB):-

This contract calls for the supply and installation of an indoor type of switch- board
assembly, which should be suitable for operation at 230/400 Volt, 3 phase, 4 wire, 50 Hz.
MDB should be factory assembled and tested in according with the latest applicable
regulations MDB shall be:

1. Free standing panel, or cubicle type, dust proof, made of rigid steel sheet.

Anticorrosion on zing coated, lead chromate coat then primary and secondary of heat
treated. paint ( paint should be scratch resistant and be easily repaired ).
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N

Internal wiring should be neatly done and well arranged, and wires are properly

fixed by clamps and double nuts .

3. Single line diagram should be attached to the MDB to show all cables, circuit
breakers, switches incoming or outgoing form the board.

4. All feeders should be identified by number and described by the load served .

5. Copper Bus bars should be of rectangular cross section, and neutral bus bar should
be provided as well as earthing bus bar .

6. Busses and incoming cables should be marked clearly to identify the bus bars by
colored plastic discs to show ( Red. Yellow. Blue. Neutral. Earth ) or by plastic
sleeving

7. All C.B to C.B connection should be done by copper bus bars strips and not by
cables .

8. Tumbler lock should be provided with a master key for all distribution boards.

9. Operating handle of breakers should show clearly whether breaker is on open.

10. MCCB should be of quick make, quick brake, trip free type .

11. Panel should be installed on level embedded steel channel ( at grade it shall be

installed on 100mm high pads .

MDB shall be equipped with the following:

a. Main molded case circuit breaker, hand operated 3 poles, rating indicated on the
drawings and having a minimum inter-routing capacity of 30 K.A at 400 volt and
equipped with an adjustable instantaneous trip device short circuit protection and fixed
tripping device for overload protection. To comply with capacities according to item (b)
below.

Branch molded case circuit breakers with interrupting capacities as follow: -

Up to 100 A rating: 22 KA
125 A to 250 A rating: 30 KA
300 A to 800 A rating: 60 KA

b. MDB should consist of a completely enclosed, free standing metal structure with frames
and insulating blocks to support and brace all main buses to withstand an available
circuit current of at least 60 KA RMS symmetrical at 400 Volts. Metal structure used of
2 mm thickness.

c. All main busbars and bus connections to breakers, should consist of electrical grade
copper of a sufficient size of at least 25% higher than main circuit breaker frame size,
and braced for a symmetrical rms short circuit duty equal to or higher than main circuit
breaker interrupting duty, for minimum of one second to limit temperature rise 50 deg.
cent. over and average ambient temperature outside the enclosure of 40 deg. cent.
Busbar will be based on maximum of 1.55 Amp. Per Square millimeter of cross-
sectional area.

d. A laminated plastic nameplate engraved with white characters on a black background
shall be furnished for each device on the MDB.

e. Insulation Fiber (not less than 4mm thickness) to be used above all MCCB'S and below
the metallic sheet cover above the MCCB'S.

f. A microprocessor-based metering package shall be provided (as specified later on) of this
Section on the front of each incoming section of the panel for the connection of
recording instruments and power factor meters etc. The panel shall be complete with all
the necessary instrument transformers to enable the instruments above to be used.

g. Cable entries into MDB shall be by copper type cable glands.
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h. The contractor shall submit three copies of schematic drawings of MDB, and control
Panels to the Engineer for approval before manufacturing and installing boards,
showing ratings, rupturing capacity of all breakers, size and dimensions of bus bars,
Dimensions of Boards and thickness of all metallic sheets, paintings.... etc.

i. Main Electrical distribution board shall be manufactured and installed in accordance with
Electrical Distribution Company regulations and specifications where the project is
belonged.

1.10. Sub-Main Distribution Boards (SMDBs) :-

Sub-main distribution boards (SMDBs) shall be installed in floor areas as shown on
Drawings. They shall be floor or wall mounted cubicle type containing incoming and
outgoing plug-in type M.C.C.B's. Enclosure to IP54 such that access for maintenance, etc.
the boards shall be capable of withstanding without damage a fault level as shown on
Drawing at 400 volts.

All M.C.C.B's shall be plug in type in all boards and shall be provided and installed as part
of this Contract.

SMDB shall be manufactured by a specialist manufacturer as detailed in the Schedule for
cable entry from above below.

The (SMDBs) shall be of 600V/1000V insulation grade and shall be designed, fabricated,
and assembled in compliance with form 2 of BS5486: Part 1:1990 and shall be suitable for
the operation of 400/230V, 50HZ supply systems.

Panel casing shall be fabricated using a minimum of 2 mm. thick corrosion resistant
galvanized steel sheets or corrosion resistant steel sheets coated with the alloy of
aluminum, zinc, and silicone (ALUZINK).

Boards shall be airtight, fully interlocked and factory fabricated with degree of protection IP
54.

SMDBs shall be constructed to conform with the specified requirements of the local codes,
relevant British Standard and Codes of practice. The drawings of proposed arrangements
shall be forwarded to the Engineer for approval prior to commencement of manufacture.
The contactor shall be responsible for checking access, builder work, to ensure that the
panel is constructed and installed as required by the Local Requirement Regulations,
Relevant British Standards and Code of Practice.

The rated service short-circuit breaking capacity of all outgoing MCCB's shall be equal to or
greater than 25 KA/for 3 seconds.

For boards including main incoming of 1000 amp. And above a testing certificate from an
approved independent international Laboratory is required to certify that the boards are
designed to withstand the full fault level as indicated in specifications.

Test certificates shall be submitted for circuit breaker to certify that the C.B's are designed
and fabricated to have short circuit breaking capacity as indicted on in specifications.

All bus bars section in the Panel shall be designed to withstand the full fault level capacity
as indicated in specifications.
- The SMDB's - Sub main Distribution Boards EMDB , ESMDB’s, MCC Motor control
center- and MCPs, should have the same specifications of MDB as mentioned above
according to drawings.
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- The contractor shall submit three copies of schematic drawings of all electronic panels
to the Engineer for approval before manufacturing and installing boards, showing
ratings, rupturing capacity of all breakers, size and dimensions of bus bars,
Dimensions of Boards and thickness of all metallic sheets, paintings.

- All (MCCB)-Molded case circuit breakers in MCC, Main, Sub-main Distribution Boards
shall be of adjustable type.

- MCC, MCP, Main, Submain Distribution Boards Emergency Main Distribution Board
(EMDB), Emergency Sub-Main Distribution Board (ESMDB) enclosures shall be of
best and reputable quality.

1.11. Distribution Boards :-

Distribution panel boards for lighting, socket outlets and other appliances should be totally
enclosed in a robust sheet construction stove enameled and arranged for recessed or
surface mounting. The panels have to contain main isolating switch and miniature (quick)
circuit breakers (MCB's) plug-in type of rating and number as shown on the drawings.
Adequate busbars of appropriate current capacity, which should be at least equal to the
rating of the protective device, through which the particular panel is fed. An insulated
neutral bar should be provided with a sufficient number of ways to ensure that the neutral
conductor of every circuit will be connected to a separate way. The ground terminal bar
should be securely fixed to the cabinet and having a sufficient number of ways to connect
all ground conductors.

Single pole MCB's should be at least 60 Amps frame size with trip rating as indicated on the
drawings, and having interrupting capacity at least 6000 A, 3 Pole miniature circuit breakers
should have an internal common trip to prevent phasing. All MCB's should be equipped
with thermal and magnetic trip devices for overload and short circuit protection and should
comply with B.S. 3871 part 1.

No. MCB's of more than 60 Amps rating should be used.

For larger ratings moulded case circuit breakers of 22 KA minimum interrupting capacity
should be used.

All wires in the boards should be numbered with special numbered rings, either phases or
neutrals. list of all circuits shall be attached on all DBs.

Earth leakage circuit breaker of suitable trip rating (0.03) A or (0.3) Amp. should be installed
in distribution boards where needed as shown in drawings.
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Maximum Number of PVC insulated Standard Copper Cables through
the Conducts

Nominal 20 mm 25 mm or 32 mm or 38 mm or
Conduct or 3, 1" | 1, 1 1w
sizemm2 |4 4 BN
1.5 8 18 20 -

2.5 5 11 17 -

4.0 4 8 13 -

6.0 3 6 10 -

10.0 2 4 6 -

16.0 - 3 4 5
25.0 - - 3 5
35.0 - - 2 3
50.0 - - 2 3

1.12. Earthing System:-

General:-
The earthing system shall be in full compliance with the requirements of the "Regulations”
and these specifications.

Unless otherwise specified all equipment used for earthing shall be of copper or approved
copper alloys materials and shall be specially manufactured for the purpose.

Equipment earthing shall consist of connecting all non-current carrying metal parts of the
wiring system to earth source.

Earthing Rods:-

1. Earthing rods shall be of the steel core copper jacketed type in one continuous length.

2. Earthing rods top shall be permanently accessible through a covered access pit, as
shown on the drawings.

3. Earthing rods shall be made of high strength steel alloy core with a molten welded
copper covering and shall have a conical point and be chamfered at top to prevent
mushrooming during driving.

Earthing Connectors:-
1. Earthing connectors for connecting cable to pipe shall be split coupling bolted pressure

type.

2. Body of clamp shall be cast of high copper alloy provided with four durum or verdure
oval shank bolts nuts and lock washers for connections. Cable shall be fastened to
connector with double U-bolts.

3. Earth pit with suitable cover should be made.

Earthing Of Panel Boards:-

1. Panel boards shall be earthed by connecting an earthing conductor from the main rods
to the cabinet and earthing bushings on the incoming and outgoing feeder to conduits,
which should be according to B.S and Jordanian Standards.

2. Panel boards which are interconnected by conduits shall be earthing by connecting the
earth connector to the cabinet to earthing bushings or the incoming feeder conduits.
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3. Earthing bushings shall be as specified in the sub-division “Conduit and Fittings ".
Earthing of Receptacles:-

All receptacles shall be earthed by connecting a conductor from the receptacle earthing
terminal to earthing bushings on the incoming.

1.13 Metallic Cable Trucking:-

Steel cable trucking shall be made of painted Zinc coated steel. It shall have inward flanges
on the body for strengthening and it is complete with easily fitted covers, which are locked
in place and fixed to the body by suitable screws.

Standard trucking accessories such as Tees, angle tees, four ways through boxes, offsets.
etc. shall be used. These accessories shall be made by the same steel trucking
manufacturer and included in the price of trucking. Each length of cable trucking and
accessories shall comply with BS2989 and BS4678 or equivalent standard.

When PVC trucking is required, it shall be of PVC conduits specifications.

1.14. Cable Management :-

The Contactor shall include for the supply of cable tray wherever indicated or as required
for the execution of the works. Such cable tray shall be of the conventional heavy grade
perforated pattern with return edges manufactured from a minimum 14 SWG. mild steel.
Such cable tray shall be of galvanized 0.5mm (1/64”) thick.

Wherever the cable tray is exposed to weather i.e., laid on the roof, they shall be covered
with galvanized sheet steel covers of 20 gauge to protect the cables from the sun and rain.

The cable tray shall be securely fixed to purpose made brackets with space behind to allow
the insertion of tools for the tightening of nuts.

The cable tray shall be of sufficient width to take all cables without crowding and shall allow
for possible future additions to the proportion of 25% of the present requirements. Cables
shall be run singly; stacking will not be permitted.

Each length of tray shall be securely bolted to an adjacent length with sufficient overlap to
prevent sagging and twisting.

Normal bend of not less than 450mm shall be used.
In all instances where cable tray is supported from the structure of the building, specially
fabricated galvanized brackets shall be used. The method of fixing the cable tray and

brackets shall be approved by The Engineer before installation.

Where cable tray is required to be fixed horizontally the Contractor shall make allowance for
providing brackets and supports in positions where steel work is not provided.

Where the trays are cut leaving base metal it shall, before installation, be liberally treated by
PVC compound from an aerosol type container.

Wherever Tee or flat bends are required to be used, they shall be factory made. No cutting
of the tray shall be permitted.

Whenever necessary, the same shall be properly painted with a zinc, rich primer such as
‘galvafroid’ or similar approved.
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1.15.1 Cable Tray and Cable Ladder

1.15.1.1 General Requirements
Cable trays and ladders shall be manufactured from galvanized steel.
Cable trays shall be perforated.

All accessories including bends (vertical and horizontal), intersections, tees, risers and
reducing sections shall be purpose made by the tray or ladder manufacturer.

Sections of tray or ladder and accessories shall be joined in accordance with the
recommendations of the manufacturer. Nuts, bolts, washers, and other fastenings shall be
supplied by the manufacturer and shall be of compatible materials. Bolts shall have domed
or mushroom heads and shall be installed with the nuts facing away from the cables.

Cable trays shall be cut along a line of plain material and not through perforations. Burrs or
sharp edges shall be removed prior to the installation of tray sections or accessories. Holes
cut in cable tray shall be suitably bushed with grommets.

Where installation conditions necessitate site fabrication, the standards of fabrication and
finish shall be not less than that of standard manufacturers' items.

All items shall be installed to the manufacturer's recommendations. A minimum clear space
of 25mm shall remain behind all installed runs.

Mid-span joints shall be located as close as practical to one-quarter of the span distance
away from a support position. Joints at mid-span or directly over supports shall be avoided.
Supports shall be provided within 150mm of all accessories.

Cable tray or ladder shall not be installed across building or structural expansion joints. On
horizontal runs the tray or ladder shall be installed with a 20mm gap at the expansion joint.
Supports shall be installed within 150mm on either side of the joint. An earth bonding strap
with a minimum cross section of 6mm? shall be installed across the gap. On ladder systems
the distance between the rungs on either side of the gap shall be not greater than the
normal rung spacing. Vertical runs of cable tray or ladder shall not be installed such that
they straddle vertical expansion joints of the building structure.

Where covers are specified, they shall be of the same material and manufacture as the tray
or ladder. Ventilated covers shall be mounted on brackets which allow the cover to stand
clear of the tray or ladder flange to allow for air circulation. Joints between covers need not
coincide with joints in the tray or ladder.

Before installation commences, load calculations and proposed support systems shall be
checked. Calculations shall include for additional spare capacity.

Steel Tray and Ladder

Steel cable trays shall be manufactured from mild steel in accordance with BS 1449:Part 1
or BS EN 10130/10131/10051 as appropriate. Stainless steel cable trays, if used, shall be
manufactured from stainless steel Type 316 S31 to BS 1449:Part 2. Galvanized
components shall be hot dip galvanized to BS729 after manufacture.

Trays and ladders shall be supported so that the maximum deflection between supports is
1/360 of the span length.
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Any cut or damaged metal shall be made good by first treating the surfaces with a suitable
rust-proofing agent, similar to that used in the original manufacture, and then applying
finishes comparable to the remainder of the surface.

Tray and ladder systems shall be electrically continuous throughout their length. Where a
non-conducting finish, such as epoxy coating, is specified, earth continuity straps shall be
fitted at all joints. Trays carrying LV or ELV cables shall be bonded to earth with
green/yellow PVC insulated stranded copper, single core cable. Tray carrying HV cables
shall be bonded to earth with copper strip.

1.15.1.2 Hangers and Supports.

Strength of each support including fastening shall be adequate to carry present and future
load multiplied by a safety factor of at least four or the calculated load plus 90kg whichever
is greater, spacing of supports is not to exceed 1.5m.

Thermal contraction and expansion shall install for cable tray runs exceed 52.5m, spacing
and gap settings for expansion connectors shall not exceed recommendations of approved
applicable standards.

Make changes in direction of cable tray with standard cable tray fittings.

Supports shall be constructed from proprietary framing system components. Unless
specified otherwise all support system members shall be made of the same material as the
tray or ladder.

All steel components shall be hot dip galvanized to BS 729 after manufacture. Where an
exposed galvanized surface has been cut or otherwise damaged it shall be repaired by
application of a zinc rich epoxy primer.

Plastic end caps shall be fitted to exposed support channel ends in accessible positions and
additionally elsewhere as specified.

Full details, with illustrations, of all supports and fixing devices shall be submitted before
any orders are placed or manufacturing work put in hand. All supports and fixing devices
shall have a factor of safety of not less than four.

The use of rag bolts, indented bolts, foundation bolts or similar fixings requiring grouting
shall not be permitted.

Where supports have to be carried on structural steelwork, they shall be attached to the
steelwork by means of girder clips, beam clamps or other proprietary attachment devices
not requiring drilling or welding of the steelwork.

Where trays or ladders cross open spaces or in other locations where no structure is
available on which to fix cable supports, suitable fabricated steel auxiliary supporting
structures shall be provided.

Auxiliary steel structures shall be designed to a safety factor of two, based on a fully loaded
tray or ladder and shall have a sufficient margin of safety to tolerate any overloading
resulting from abuse during the installation of the cabling.

Where tray and ladder systems are supported by drop rods additional restraints shall be
included to provide adequate lateral support. Restraints shall be installed at all bends and
intersections and at intervals not exceeding 15 meters on straight runs. Support rods shall
be at least 6mm diameter. Trapeze or other hangers shall be clamped on the drop rods
between two nuts.
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Locate cable tray above piping except as required for tray accessibility and as otherwise
indicated. Where cable trays penetrate fire and smoke barriers including walls, partitions,
floors, and ceiling, install fire stopping at penetrations after cables are installed.

1.16. Motor Control Center:-
The motor control centers shall be bolted and shall be made by the same manufacturer as
the main distribution board.

MCC shall be suitable for operation at 400/230V, 50 Hz, 3-phase, 4 wires system and
solidly earthed.

Motor starter shall be thermal magnetic type with overload, under voltage and phase failure
protection. The panel shall contain the necessary contactors, overload relays, interlocking,
current limiting and pilot lamps for each motor and for the main supply.

The starter shall be equipped with start-stop push button and indicating lamps.

Direct online starters are allowed only for motors less than 2 KW, starting current reduction
starters for motors above 2 KW should be provided.

All Breakers in MCC shall be MCCB (Molded case circuit breaker) and MCB (miniature
circuit breaker) as shown in drawings.

MCC shall consist of the required branch circuits with 20% (min one for each size and type)
installed spare circuits.

Every component in the motor control center should be named by engraved plastic.
Schematic diagram should be supplied with the MCC. Metallic sheets should be 2mm
thickness for the MCC.

MCC shall be installed as shown in drawings.

Prior to installation, the contractor shall submit to the engineer for approval the wiring
diagram of the installation for MCC and the suggested layout of components. MCC shall
have its wiring diagram attached and fixed on the inner side of its cover.

Breakers of MCC shall be of same manufacturer of MDB.

Contactors, overloads, and other devises of Tele Mecanique made.
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2. Addressable Fire Alarm System.

1. General
1.1. Summary: -

a. This Section covers fire alarm systems, including initiating devices, natification
appliances, controls, and supervisory devices.

b. Work covered by this section includes the furnishing of labor, equipment, and
materials for installation of the fire alarm system as indicated on the drawings and
specifications.

c. The Fire Alarm System shall consist of all necessary hardware equipment and
software programming to perform the following functions:

1. Fire alarm and detection operations

2. Control and monitoring of elevators, mechanical equipment, smoke control
equipment, door hold-open devices, fire suppression systems, emergency power
systems, and other equipment as indicated in the drawings and specifications.

3. Two-way supervised firefighter's phone operations

4. One-way supervised automatic voice alarm operations.

Acceptable Manufacturers: -

a. Manufacturers: The equipment and service described in this specification are those
supplied and supported and represent the base bid for the equipment.

b. Being listed as an acceptable Manufacturer in no way relieves obligation to provide
all equipment and features in accordance with these specifications.

c. The Manufacturer shall be a nationally recognized company specializing in fire alarm
and detection systems. This organization shall employ factory trained and shall
maintain a service organization within 100 miles of this project location. The
Manufacturer and service organization shall have a minimum of 10 years experience
in the fire protective signaling systems industry.

Related Documents: -

1.4.

a. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
section.

b. The work covered by this section is to be coordinated with related work as specified
elsewhere in the specifications. "

c. The system and all associated operations shall be in accordance with the following:

1. NFPA 72, National Fire Alarm Code

2. NFPA 70, National Electrical Code

3. NFPA 101, Life Safety Code

4. NFPA 90A, Standard for the Installation of Air Conditioning and Ventilating Systems

5. Other applicable NFPA standards

6. Local Jurisdictional Adopted Codes and Standards

7. ADA Accessibility Guidelines

System Description

a. General: Provide a complete, non-coded, addressable, microprocessor-based fire
alarm system with initiating devices, notification appliances, and monitoring and
control devices as indicated on the drawings and as specified herein.

b. Software: The fire alarm system shall allow for loading and editing instructions and
operating sequences, as necessary. The system shall be capable of on-site
programming to accommodate system expansion and facilitate changes in
operation. All software operations shall be stored in a non-volatile programmable
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memory within the fire alarm control unit. Loss of primary and secondary power shall
not erase the instructions stored in memory. System shall be capable of storing dual
configuration programs with one active and one in reserve. Panel shall be capable of
full system operation during a new configuration download.

. History Logs: The system shall provide a means to recall alarms and trouble

conditions in chronological order for the purpose of recreating an event history. A
separate alarm and trouble log shall be provided.

. Recording of Events: Record all alarm, supervisory, and trouble events by means of

system printer. The printout shall include the type of signal (alarm, supervisory, or
trouble) the device identification, date, and time of the occurrence. The printout
differentiates alarm signals from all other printed indications.

e. Wiring/Signal Transmission:

—_

O T O O,

g.

. Transmission shall be hard-wired, addressable signal transmission, dedicated to fire

alarm service only.

. System connections for initiating (signaling) circuits and notification appliance circuits

shall be Class B.

. Circuit Supervision: Circuit faults shall be indicated by a trouble signal at the FACP.

Provide a distinctive indicating audible tone and alphanumeric annunciation.

Remote Access:

. FACP shall have the capability to provide Remote Access through a Dial-Up Service

Modem using the public switched telephone system of a private switched telephone
system.

. A personal computer or technician's laptop, configured with terminal emulation

software shall have the ability to access the FACP for diagnostics, maintenance
reporting and information gathering.

. FACP shall have the capability to provide Remote Access through a listed Internet

Interface via a standard web browser user interface.

. Required Functions: The following are required system functions and operating

features:

. Priority of Signals: Alarm events have highest priority. Subsequent alarm events are

queued in the order received and do not affect existing alarm conditions. Priority
Two, Supervisory and Trouble events have second-, third-, and fourth-level priority
respectively. Signals of a higher-level priority take precedence over signals of lower
priority even though the lower-priority condition occurred first. Annunciate all events
regardless of priority or order received.

. No interfering: The activation of an addressable device does not prevent the receipt

of signals from subsequent activations.

. Transmission to Remote Central Station: Automatically route alarm, supervisory, and

trouble signals to a remote central station service transmitter provided under another
contract.

. Annunciation: Operation of alarm and supervisory initiating devices shall be

annunciated at the FACP and the remote annunciator, indicating the location and
type of device.

. General Alarm: A system general alarm shall include:

. Indication of alarm condition at the FACP and annunciator(s).

. Identification of the device that is the source of the alarm at the FACP.

. Operation of audible and visible notification devices throughout the building until

silenced at FACP.

d. Closing doors normally held open by magnetic door holders.
e.
f.

Unlocking designated doors.
Shutting down supply and return fans serving zone where alarm is initiated.
Closing smoke dampers on system serving zone where alarm is initiated.
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h. Initiation of smoke control sequence through the building temperature control
system.

i. Notifying the local fire department.

j. Initiation of elevator recall in accordance with ASME/ANSI A17.1, when specified
detectors or sensors are activated.

6. Supervisory Operations: Upon activation of a supervisory device such as fire pump
power failure, low air pressure switch, and tamper switch, the system shall operate
as follows:

a. Activate the system supervisory service audible signal and illuminate the LED at
the control unit.

b. Pressing the Supervisory Acknowledge Key will silence the supervisory audible

signal while maintaining the Supervisory LED "on" indicating off-normal condition.

. Record the event in the FACP historical log.

. Transmission of supervisory signal to remote central station.

e. Restoring the condition shall cause the Supervisory LED to clear and restore the
system to normal.

o0

7. Alarm Silencing: If the "Alarm Silence" button is pressed, all audible and visible
alarm signals shall cease operation.

8. System Reset

a. The "System Reset" button shall be used to return the system to its normal state.
Display messages shall provide operator assurance of the sequential steps ("IN
PROGRESS", "RESET COMPLETED") as they occur. The system shall verify all
circuits or devices are restored prior to resetting the system to avoid the potential for
re-alarming the system. The display message shall indicate "ALARM PRESENT,
SYSTEM RESET ABORTED."

b. Should an alarm condition continue, the system will remain in an alarmed state.

9. A manual evacuation (drill) switch shall be provided to operate the notification

appliances without causing other control circuits to be activated.

10. WALKTEST: The system shall have the capacity of 8 programmable passcode
protected one person testing groups, such that only a portion of the system need be
disabled during testing. The actuation of the "enable one person test" program at
the control unit shall activate the "One Person Testing" mode of the system as
follows:

a. The city circuit connection and suppression release circuits shall be bypassed for the
testing group.

b. Control relay functions associated to one of the 8 testing groups shall be bypassed.

. The control unit shall indicate a trouble condition.

. The alarm activation of any initiation device in the testing group shall cause the
audible notification appliances to sound a voice announcement code to identify the
device or zone.

e. The unit shall automatically reset itself after signaling is complete.

f. Any momentary opening of an initiating or notification appliance circuit wiring shall

cause the audible signals to voice announce the trouble condition.

h. Analog Smoke Sensors:

1. Monitoring: FACP shall individually monitor sensors for calibration, sensitivity, and
alarm condition, and shall individually adjust for sensitivity. The control unit shall
determine the condition of each sensor by comparing the sensor value to the stored
values.

2. Environmental Compensation: The FACP shall maintain a moving average of the
sensor's smoke chamber value to automatically compensate for dust, dirt, and other
conditions that could affect detection operations.

3. Programmable Sensitivity: Photoelectric Smoke Sensors shall have a minimum 8
sensitivity levels ranging from 0.5% to 3.7%, programmed and monitored from the
FACP.

o0
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4. Sensitivity Testing Reports: The FACP shall provide sensor reports that meet NFPA
72 calibrated test method requirements. The reports shall be viewed on a printed
paper for annual recording and logging of the calibration maintenance schedule.

5. The FACP shall automatically indicate when an individual sensor needs cleaning.
The system shall provide a means to indicate that a sensor requires cleaning. When
a sensor's average value reaches a predetermined value, (3) progressive levels of
reporting are provided. The first level shall indicate that a sensor is close to a
trouble reporting condition and will be indicated on the FACP as "ALMOST DIRTY."
This condition provides a means to alert maintenance staff of a dirty sensor without
creating a trouble in the system. If this indicator is ignored, a second level "DIRTY
SENSOR" condition shall be indicated at the FACP and subsequently a system
trouble is reported. The sensor base LED shall glow steady giving a visible
indication at the sensor location. The "DIRTY SENSOR" condition shall not affect
the sensitivity level required to alarm the sensor. If a "DIRTY SENSOR" is left
unattended, and its average value increases to a third predetermined value, an
"EXCESSIVELY DIRTY SENSOR" trouble condition shall be indicated at the control
unit.

6. The FACP shall continuously perform an automatic self-test on each sensor which
will check sensor electronics and ensure the accuracy of the values being
transmitted. Any sensor that fails this test shall indicate a "SELF TEST ABNORMAL"
trouble condition.

7. Magnet test activation of smoke sensors shall be distinguished by its label and
history log entry as being activated by a magnet.

Audible Alarm Notification: By voice evacuation and tone signals on loudspeakers in
areas as indicated on drawings.

1. Automatic Voice Evacuation Sequence:

a) The audio alarm signal shall consist of an alarm tone for a maximum of five seconds
followed by an automatic digital voice message. At the end of the voice message,
the alarm tone shall resume. This sequence shall sound continuously until the
"Alarm Silence" switch is activated.

b) All audio operations shall be activated by the system software so that any required
future changes can be facilitated by authorized personnel without any component
rewiring or hardware additions.

j. Speaker: Speaker notification appliances shall be listed to UL 1480.

1. The speaker shall operate on a standard 25VRMS or 70.7VRMS NAC using
twisted/shielded wire.

2. The following taps are available: 0.25W, 0.50W, 1.0W and 2.0W. At the 1.0W tap,
the speaker has minimum UL rated sound pressure level of 84dBA at 10 feet.

3. The speaker shall have a frequency response of 400 to 4000 Hz for Fire Alarm and
125 to 12 kHz for General Signaling.

k. Manual Voice Paging

1. The system shall be configured to allow voice paging. Upon activation of any
speaker manual control switch, the alarm tone shall be sounded over all speakers in
that group.

2. The control panel operator shall be able to make announcements via the push-to-talk
paging microphone over the pre-selected speakers.

3. Facility for total building paging shall be accomplished by the means of an "All Call"
switch.

I. Fire Suppression Monitoring:

1. Water flow: Activation of a water flow switch shall initiate general alarm operations.

2. Sprinkler valve tamper switch: The activation of any valve tamper switch shall
activate system supervisory operations.
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. WSO: Water flow switch and sprinkler valve tamper switch shall be capable of

existing on the same initiating zone. Activation of either device shall distinctly report
which device is in alarm on the initiating zone.

. Power Requirements
. The control unit shall receive AC power via a dedicated fused disconnect circuit.
. The system shall be provided with sufficient battery capacity to operate the entire

system upon loss of normal AC power in a normal supervisory mode for a period of
24 hours with 30 minutes of alarm operation at the end of this period. The system
shall automatically transfer to battery standby upon power failure. All battery
charging and recharging operations shall be automatic.

. All circuits requiring system-operating power shall be 24 VDC and shall be

individually fused at the control unit.

. The incoming power to the system shall be supervised so that any power failure will

be indicated at the control unit. A green "power on" LED shall be displayed
continuously while incoming power is present.

. The system batteries shall be supervised so that a low battery or depleted battery

condition or disconnection of the battery shall be indicated at the control unit and
displayed for the specific fault type.

. The system shall support NAC Lockout feature to prevent subsequent activation of

Notification Appliance Circuits after a Depleted Battery condition occurs in order to
make use of battery reserve for front panel annunciation and control

. The system shall support 100% of addressable devices in alarm or operated at the

same time, under both primary (AC) and secondary (battery) power conditions.

. Loss of primary power shall sound a trouble signal at the FACP. FACP shall indicate

when the system is operating on an alternate power supply.

1.5. Submittals: -

w N

~N o

T ©

. General: Submit the following according to Conditions of Contract and Division 1

Specification Sections.

. Product data sheets for system components highlighted to indicate the specific

products, features, or functions required to meet this specification. Alternate or as-
equal products submitted under this contract must provide a detailed line-by-line
comparison of how the submitted product meets, exceeds, or does not comply with
this specification.

. Wiring diagrams.
. Shop drawings showing system details including location of FACP, all devices,

circuiting.

. System Power and battery calculations to assure that the system will operate per the

prescribed backup time periods and under all voltage conditions per UL and NFPA
standards.

. System operation description including method of operation and supervision of each

type of circuit and sequence of operations for all manually and automatically initiated
system inputs and outputs. A list of all input and output points in the system shall be
provided with a label indicating location or use of IDC, NAC, relay, sensor, and
auxiliary control circuits.

. Operating instructions for FACP.
. Operation and maintenance data for inclusion in Operating and Maintenance

Manual. Include data for each type of product, including all features and operating
sequences, both automatic and manual. Provide the names, addresses, and
telephone numbers of service organizations.

. Product certification signed by the manufacturer of the fire alarm system components

certifying that their products comply with indicated requirements.

. Record of field tests of system.
. Submission to Authority Having Jurisdiction: In addition to routine submission of the

above material, make an identical submission to the authority having jurisdiction.
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Include copies of shop drawings as required to depict component locations to
facilitate review. Upon receipt of comments from the Authority, make resubmissions
if required to make clarifications or revisions to obtain approval.

1.6. Quality Assurance: -

a. Installer Qualifications: A factory authorized installer is to perform the work of this
section.

b. Each and all items of the Fire Alarm System shall be listed as a product of a single
fire alarm system manufacturer under the appropriate category by Underwriters
Laboratories, Inc. (UL), and shall bear the "UL" label.

1.7. Training Program: -

Contractor should instruct and train no less than five persons of the owner's staff in the
operation and maintenance of every system, device, and piece of equipment in the
systems, with emphasize on roper start-up, operating and shut down procedure,
preventive maintenance, overhand and maintenance methods, adjustment and
calibration of equipment, instrument and control, the use of tools and safe practice.

2. PRODUCTS

2.1. Fire Alarm Control Panel (FACP): -

a. General: Comply with UL864, "Control Units for Fire-Protective Signaling Systems".
6 loops

b. The following FACP hardware shall be provided:

1. Power Limited base panel with cabinet and door, 240 VAC input power.

2. 2000-point capacity minimum.

3. 2000 points of Network Annunciation at FACP Display when applied as a Network
Node

4. Municipal City Circuit Connection with Disconnect switch, 24VDC Remote Station
(reverse polarity), local energy, shunt master box, or a form "C" contact output.

5. One Auxiliary electronically resettable fused 2A @24VDC Output, with
programmable disconnect operation for 4-wire detector reset.

6. One Auxiliary Relay, SPDT 2A @32VDC, programmable as a trouble relay, either as
normally energized or de-energized, or as an auxiliary control.

7. Where required provide Intelligent Remote Battery Charger for charging up to 110Ah
batteries.

8. Power Supplies with integral intelligent Notification Appliance Circuit Class B or
Class A for system expansion.

9. Four (4) form "C" Auxiliary Relay Circuits (Form C contacts rated 2A @ 24VDC,
resistive), operation is programmable for trouble, alarm, supervisory of other fire
response functions. Relays shall be capable of switching up to /2 A @ 120VAC,
inductive.

10. The FACP shall support (6) RS-232-C ports and one service port.

11. Remote Unit Interface: supervised serial communication channel for control and
monitoring of remotely located annunciators and 1/O panels.

12. Programmable DACT for either Common Event Reporting or per Point Reporting.

13. Service Port Modem for dial in pass code access to all fire control panel
information.

c. Cabinet: Lockable steel enclosure. Arrange unit so all operations required for testing
or for normal care and maintenance of the system are performed from the front of
the enclosure. If more than a single unit is required to form a complete control unit,
provide exactly matching modular unit enclosures.

d. Alphanumeric Display and System Controls: Panel shall include an 80-character
LCD display to indicate alarm, supervisory, and component status messages and
shall include a keypad for use in entering and executing control commands.
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e. Voice Alarm: Provide an emergency communication system, integral with the FACP,
including voice alarm system components, microphones, amplifiers, and tone
generators. Features include:

1. Amplifiers where required comply with UL 1711, "Amplifiers for Fire Protective
Signaling Systems." Amplifiers shall provide an onboard local mode temporal coded
horn tone as a default backup tone. Test switches on the amplifier shall be provided
to test and observe amplifier backup switchover. Each amplifier shall communicate
to the host panel amplifier and NAC circuit voltage and current levels for display on
the user interface.

2. Dual alarm channels permit simultaneous transmission of different announcements
to different zones or floors automatically or by use of the central control microphone.
All announcements are made over dedicated, supervised communication lines. All
risers shall support Class A Class B wiring for each audio channel.

3. Eight channel digitally multiplexed audio for systems that require more than two
channels of simultaneous audio. Up to 8 channels of audio shall be multiplexed on
either a style 4 or style 7 twisted pair.

4. Emergency voice communication audio controller module shall provide up to 32
minutes of message memory for digitally stored messages. Provide supervised
connections for master microphone and up to 5 remote microphones.

5. Status annunciator indicating the status of the various voice alarm speaker zones
and the status of fire fighter telephone two-way communication zones.

f. Distributed Module Operation: FACP shall be capable of allowing remote location of
the following modules: interface of such modules shall be through a Style 7 (Class
A) Style 4 (Class B) supervised serial communications channel (SLC):

1. Amplifiers, voice, and telephone control circuits

2. Addressable Signaling Line Circuits

3. Initiating Device Circuits

4. Notification Appliance Circuits

5. Auxiliary Control Circuits

2.2, Printer:-
a. Fire Alarm Control Unit shall be capable of operating printers; output shall be ASCII
from an RS-232-C connection with an adjustable baud rate.
b. Each RS-232-C port shall be capable of supporting and supervising a remote Printer;
the FACP shall support as many as two (2) remote displays. The Fire Alarm Control
Panel shall support five (5) RS-232-C ports.

2.3. Remote LCD Annunciator:-

a. Provide Remote LCD Annunciator with the same "look and feel" as the FACP
operator interface. The Remote LCD Annunciator shall use the same Primary
Acknowledge, Silence, and Reset Keys, Status LEDs, and LCD Display as the
FACP.

b. Annunciator shall have super-twist LCD display with two lines of 40 characters each.
Annunciator shall be provided with four (4) programmable control switches and
associated LEDs.

c. Under normal conditions the LCD shall display a "SYSTEM IS NORMAL" message
and the current time and date.

d. Should an abnormal condition be detected the appropriate LED (Alarm, Supervisory
or Trouble) shall flash. The unit audible signal shall pulse for alarm conditions and
sound steady for trouble and supervisory conditions.

e. The LCD shall display the following information relative to the abnormal condition of
a point in the system:

1. 40-character custom location label.
2. Type of device (e.g., smoke, pull station, waterflow).
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3. Point status (e.g., alarm, trouble).

f. Operator keys shall be key switch enabled to prevent unauthorized use. The key
shall only be removable in the disabled position. Acknowledge, Silence and Reset
operation shall be the same as the FACP.

2.4. System Printer :-
- General: Provide a dot-matrix type, listed, and labeled as an integral part of the fire
alarm system.

2.5. Emergency Power Supply :-

a. General: Components include battery, charger, and an automatic transfer switch.

b. Battery: Sealed lead-acid. Provide sufficient capacity to operate the complete alarm
system in normal or supervisory (non-alarm) mode for a period of 24 hours.
Following this period of operation on battery power, the battery shall have sufficient
capacity to operate all components of the system, including all alarm indicating
devices in alarm or supervisory mode for a period of 30 minutes.

2.6. Addressable Manual Call Points :-

a. Description: Addressable single action type, red LEXAN, with molded, raised-letter
operating instructions of contrasting color. Station will mechanically latch upon
operation and remain so until manually reset by opening with a key common with
the control units.

b. Protective Shield: Where required provide a tamperproof, clear LEXAN shield and
red frame that easily fits over manual call points. When shield is lifted to gain
access to the station, a battery powered piercing warning horn shall be activated.
The horn shall be silenced by lowering and realigning the shield. The horn shall
provide 85dB at 10 feet and shall be powered by a 9 VDC battery or as per
manufacturer recommendations.

2.7. Smoke Sensors :-
a. General: Comply with UL 268, "Smoke Detectors for Fire Protective Signaling
Systems." Include the following features:

1. Factory Nameplate: Serial number and type identification.

2. Operating Voltage: 24 VDC, nominal.

3. Self-Restoring: Detectors do not require resetting or readjustment after actuation
to restore normal operation.

4. Plug-In Arrangement: Sensor and associated electronic components are mounted
in a module that connects to a fixed base with a twist-locking plug connection.
Base shall provide break-off plastic tab that can be removed to engage the
head/base locking mechanism. No special tools shall be required to remove
head once it has been locked. Removal of the detector head shall interrupt the
supervisory circuit of the fire alarm detection loop and cause a trouble signal at
the control unit.

5. Each sensor base shall contain an LED that will flash each time it is scanned by
the Control Unit (once every 4 seconds). In alarm condition, the sensor base
LED shall be on steady.

6. Each sensor base shall contain a magnetically actuated test switch to provide for
easy alarm testing at the sensor location.

7. Each sensor shall be scanned by the Control Unit for its type of identification to
prevent inadvertent substitution of another sensor type. Upon detection of a
"wrong device", the control unit shall operate with the installed device at the
default alarm settings for that sensor; 2.5% obscuration for photoelectric sensor,
135-deg F and 15-deg F rate-of-rise for the heat sensor but shall indicate a
"Wrong Device" trouble condition.

8. The sensor's electronics shall be immune from false alarms caused by EMI and
RFI.

9. Sensors include a communication transmitter and receiver in the mounting base
having a unique identification and capability for status reporting to the FACP.
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Sensor address shall be located in base to eliminate false addressing when
replacing sensors.

10. Removal of the sensor head for cleaning shall not require the setting of
addresses.

b. Type: Smoke sensors shall be of the photoelectric. Where acceptable per
manufacturer specifications, ionization type sensors shall not be used.

c. Bases: Relay output, sounder and isolator bases shall be supported alternatives
to the standard base.

d. Duct Smoke Sensor: Photoelectric type, with sampling tube of design and
dimensions as recommended by the manufacturer for the specific duct size and
installation conditions where applied. Sensor includes relay as required for fan
shutdown.

1. Environmental compensation, programmable sensitivity settings, status testing, and
monitoring of sensor dirt accumulation for the duct sensor shall be provided by the
FACP.

2. The Duct Housing shall provide a supervised relay driver circuit for driving up to 15
relays with a single "Form C" contact rated at 7A@ 28VDC or 10A@ 120VAC. This
auxiliary relay output shall be fully programmable. Relay shall be mounted within 3
feet of HYAC control circuit.

3. Duct Housing shall provide a relay control trouble indicator Yellow LED.

4. Compact Duct Housing shall have a transparent cover to monitor for the presence of
smoke. Cover shall secure to housing by means of four (4) captive fastening
screws.

5. Duct Housing shall provide two (2) Test Ports for measuring airflow and for testing.
These ports will allow aerosol injection to test the activation of the duct smoke
sensor.

6. Duct Housing shall provide a magnetic test area and red sensor status LED.

7. For maintenance purposes, it shall be possible to clean the duct housing sampling
tubes by accessing them through the duct housing front cover.

8. Where indicated a NEMA 4X weatherproof duct housing enclosure shall provide for
the circulation of conditioned air around the internally mounted addressable duct
sensor housing to maintain the sensor housing at its rated temperature range. The
housing shall be UL Listed to Standard 268A.

HEAT SENSORS

a. Thermal Sensor: Combination fixed-temperature and rate-of-rise unit with plug-in
base and alarm indication lamp; 135-deg F fixed-temperature setting except as
indicated.

b. Thermal sensor shall be of the epoxy encapsulated electronic design. It shall be
thermistor-based, rate-compensated, self-restoring and shall not be affected by
thermal lag.

c. Sensor fixed temperature sensing shall be independent of rate-of-rise sensing and]
programmable to operate at 135-deg F or 155-deg F. Sensor rate-of-rise
temperature detection shall be selectable at the FACP for either 15-deg F or 20-
deg F per minute.

d. Sensor shall have the capability to be programmed as a utility monitoring device to
monitor for temperature extremes in the range from 32-deg F to 155-deg F.

. Addressable Circuit Interface Modules :-

a. Addressable Circuit Interface Modules: Arrange to monitor one or more system
components that are not otherwise equipped for addressable communication.
Modules shall be used for monitoring of waterflow, valve tamper, non-addressable
devices, and for control of evacuation indicating appliances and AHU systems.

b. Addressable Circuit Interface Modules will be capable of mounting in a standard
electric outlet box. Modules will include cover plates to allow surface or flush
mounting. Modules will receive their operating power from the signaling line or a
separate two wire pair running from an appropriate power supply as required.
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c. There shall be the following types of modules:
1. Type 1: Line Powered Monitor Circuit Interface Module
a) This type of module is an individually addressable module that has both its power
and its communications supplied by the two-wire multiplexing signaling line circuit. It
provides location specific addressability to an initiating device by monitoring
normally open dry contacts. This module shall have the capability of communicating
four zone status conditions (normal, alarm, current limited, trouble) to the FACP.
b) This module shall provide location specific addressability for up to five initiating
devices by monitoring normally closed or normally open dry contact security
devices. The module shall communicate four zone status conditions (open, normal,
abnormal, and short). The two-wire signaling line circuit shall supply power and
communications to the module.

2. Type 2: Single Address Multi-Point Interface Modules
a) This multipoint module shall provide location specific addressability for four
initiating circuits and control two output relays from a single address. Inputs shall
provide supervised monitoring of normally open, dry contacts and be capable of
communicating four zone status conditions (normal, open, current limited, and
short). The input circuits and output relay operation shall be controlled
independently and disabled separately.
b) This dual point module shall provide a supervised multi-state input and a relay
output, using a single address. The input shall provide supervised monitoring of
two normally open, dry contacts with a single point and be capable of
communicating four zone status conditions (normal, open, current limited, and
short). The two-wire signaling line circuit shall supply power and communications
to the module.

c) This dual point module shall monitor an unsupervised normally open, dry contact
with one point and control an output relay with the other point, using a single
address. The two-wire signaling line circuit shall supply power and communications
to the module.

3. Type 3: Line Powered Control Circuit Interface Module
a) This module shall provide control and status tracking of a Form "C" contact. The
two-wire signaling line circuit shall supply power and communications to the module.

4. Type 4: 4-20 mA Analog Monitor Circuit Interface Module

a) This module shall communicate the status of a compatible 4-20 mA sensor to the
FACP. The FACP shall annunciate up to three threshold levels, each with custom
action message; display and archive actual sensor analog levels; and permit sensor
calibration date recording.

All Circuit Interface Modules shall be supervised and uniquely identified by the control
unit. Module identification shall be transmitted to the control unit for processing
according to the program instructions. Modules shall have an on-board LED to
provide an indication that the module is powered and communicating with the FACP.
The LEDs shall provide a troubleshooting aid since the LED blinks on poll whenever
the peripheral is powered and communicating.
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2.10. Magnetic Door Holders :-

a. Description: Where required Units shall be listed to UL 228. Units are equipped for
wall or floor mounting as indicated and are complete with matching door plate. Unit shall
operate from a 120VAC, a 24VAC or a 24VDC source, and develops a minimum of 25
Ibs. holding force.

b. Material and Finish: Match door hardware.

2.11. Addressable Alarm Notification Appliances :-

a.

Addressable Notification Appliances: The Contractor shall furnish and install
Addressable Notification Appliances and accessories to operate on compatible
signaling line circuits (SLC).

. Addressable Notification appliance operation shall provide power, supervision and

separate control of horns and strobes over a single pair of wires. The controlling
channel (SLC) digitally communicates with each appliance and receives a response
to verify the appliance's presence on the channel. The channel provides a digital
command to control appliance operation. SLC channel wiring shall be unshielded
twisted pair (UTP), with a capacitance rating of less than 60pf/ft and a minimum 3
twists (turns) per foot.

. Class B (Style 4) notification appliances shall be wired without requiring traditional

in/out wiring methods; addressable "T" Tapping shall be permitted. Up to 63
appliances can be supported on a single channel.

. Each Addressable notification appliance shall contain an electronic module and a

selectable address setting to allow it to occupy a unique location on the channel.
This on-board module shall also allow the channel to perform appliance diagnostics
that assist with installation and subsequent test operations. A visible LED on each
appliance shall provide verification of communications and shall flash with the
appliances address setting when locally requested using a magnetic test tool.

. Addressable Controller: Addressable Controller shall supervise Channel (SLC)

wiring, communicate with and control addressable notification appliances. It shall be
possible to program the High/Low setting of the audible (horn) appliances by
channel from the addressable controller.

. Horn: Addressable horn shall be listed to UL 464. Horn appliances shall have a

High/Low Setting, programmable by channel from the addressable controller or by
appliance from the host FACP. The horn shall have a minimum sound pressure
level of 83 or 89 dBA @ 24VDC. The horn shall mount directly to a standard single
gang, double gang or 4" square electrical box, without the use of special adapter or
trim rings. Appliances shall be wired with UTP conductors, having a minimum of 3
twists per foot.

. Visible/Only: Addressable strobe shall be listed to UL 1971. The V/O shall consist of

a xenon flash tube and associated lens/reflector system. The V/O enclosure shall
mount directly to standard single gang, double gang or 4" square electrical box,
without the use of special adapters or trim rings. Appliances shall be wired with UTP
conductors, having a minimum of 3 twists per foot. V/O appliances shall be provided
with different minimum flash intensities of 15cd, 75cd and 110cd. Provide a label
inside the strobe lens to indicate the listed candela rating of the specific Visible/Only
appliance.

. Audible/Visible: Addressable combination Audible/Visible (A/V) Notification

Appliances shall be listed to UL 1971 and UL 464. The strobe light shall consist of a
xenon flash tube and associated lens/reflector system. Provide a label inside the
strobe lens to indicate the listed candela rating of the specific strobe. The horn shall
have a minimum sound pressure level of 83 or 89 dBA @ 24VDC. The
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audiblel/visible enclosure shall mount directly to standard single gang, double gang
or 4" square electrical box, without the use of special adapters or trim rings.
Appliances shall be wired with UTP conductors, having a minimum of 3 twists per
foot. The appliance shall be capable of two-wire synchronization with one of the
following options:

1. Synchronized Strobe with Horn on steady

2. Synchronized Strobe with Temporal Code Pattern on Horn

3. Synchronized Strobe with March Time cadence on Horn

4. Synchronized Strobe firing to NAC sync signal with Horn silenced

f. Accessories: The contractor shall furnish the necessary accessories.

3. EXECUTION

3.1.

Installation, General :-

3.2

a. Install system components and all associated devices in accordance with applicable
NFPA Standards and manufacturer's recommendations.

Installation personnel shall be supervised by persons who are qualified and
experienced in the installation, inspection, and testing of fire alarm systems.

Equipment Installation:-

3.3.

a. Furnish and install a complete Fire Alarm System as described herein and as shown
on the plans. Include sufficient control unit(s), annunciator(s), manual stations,
automatic fire detectors, smoke detectors, audible and visible notification
appliances, wiring, terminations, electrical boxes, and all other necessary material
for a complete operating system.

b. Existing Fire Alarm Equipment shall be maintained fully operational until the new
equipment has been tested and accepted.

c. Equipment Removal: After acceptance of the new fire alarm system, disconnect and
remove the existing fire alarm equipment and restore damaged surfaces. Package
operational fire alarm and detection equipment that has been removed and deliver
to the Owner. Remove from the site and legally dispose of the remainder of the
existing material.

d. Water-Flow and Valve Supervisory Switches: Connect for each sprinkler valve
required to be supervised.

e. Device Location-Indicating Lights: Locate in the public space immediately adjacent
to the device they monitor.

Wiring Installation: -

a. System Wiring: Wire and cable shall be a fire rated type and listed for its intended
use by an approval agency acceptable to the Authority Having Jurisdiction (AH and
shall be installed in accordance with the appropriate articles from the current
approved edition of NFPA 70: National Electric Code (NEC).

b. Contractor shall obtain from the Fire Alarm System Manufacturer written instruction
regarding the appropriate wire/cable size to be used for this installation. No
deviation from the written instruction shall be made by the Contractor without the
prior written approval of the Fire Alarm System Manufacturer.

c. Color Coding: Color-code fire alarm conductors differently from the normal building
power wiring. Use one color code for alarm initiating device circuits wiring and a
different color code for supervisory circuits. Color-code notification appliance circuits
differently from alarm-initiating circuits. Paint fire alarm system junction boxes and
covers red.
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3.4. Field Quality Control: -

a. Manufacturer's Field Services: Provide services of a factory-authorized service
representative to supervise the field assembly and connection of components and
the pretesting, testing, and adjustment of the system.

b. Service personnel shall be qualified and experienced in the inspection, testing,
and maintenance of fire alarm systems.

c. Pretesting: Determine, through pretesting, the conformance of the system to the
requirements of the Drawings and Specifications. Correct deficiencies observed in
pretesting. Replace malfunctioning or damaged items with new and retest until
satisfactory performance and conditions are achieved.

d. Final Test Notice: Provide a 10-day minimum notice in writing when the system is
ready for final acceptance testing.

e. Minimum System Tests: Test the system according to the procedures outlined in
NFPA 72.

F. Retesting: Correct deficiencies indicated by tests and completely retest work
affected by such deficiencies. Verify by the system test that the total system meets
the Specifications and complies with applicable standards.

g. Report of Tests and Inspections: Provide a written record of inspections, tests,
and detailed test results in the form of a test log.

h. Final Test, Certificate of Completion, and Certificate of Occupancy:

1. Test the system as required by the Authority Having Jurisdiction in order to obtain
a certificate of occupancy.

3.5. Cleaning And Adjusting :-

a.

b.

Cleaning: Remove paint splatters and other spots, dirt, and debris. Clean unit
internally using methods and materials recommended by manufacturer.

Occupancy Adjustments: When requested within one year of date of Substantial
Completion, provide on-site assistance in adjusting sound levels and adjusting
controls and sensitivities to suit actual occupied conditions. Provide up to three visits
to the site for this purpose.

3.6. Training :-

a.

1.

2.

Provide the services of a factory-authorized service representative to demonstrate
the system and train Owner's maintenance personnel as specified below.

Train Owner's maintenance personnel in the procedures and schedules involved in
operating, troubleshooting, servicing, and preventive maintaining of the system.
Provide a minimum of 8 hours' training.

Schedule training with the Owner at least seven days in advance.

All equipment and the system shall be approved by civil defense department.
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3. Computer & IP Telephone Network System

3.1. Data Outlets :-

Cat-6A- UTP cables in P.V.C rigid conduits of 1” diam, complete with boxes and then to be
connected and installed on trucking’s above tales’ ceilings on corridors or were needed
complete with and all needed accessories, to be installed for every data outlet from the
patch panel to the data outlets in offices, halls or where needed according to drawings.
Data or telephone outlet should be provided with RJ45 face plate. The work shall be
supplied, installed, connected as shown in drawings and specifications and to be tested.

By approved test equipment Patch Panels at shall be mounted suitable height from floor
and be mounted in communication cabinets (DC) in floors.

Patch Panels (PP)in floors shall be connected to main panel in server room by using Fiber
optics cables, PVC conduits of 50mm diameter (Trunks installed above false ceiling as per
drawings) (shop drawings shall be submitted before starting the work showing routs and all
necessary details for approval).

Wiring and commission of computer network system shall be done by

contractor.

- All data outlets shall be numbered and labeled from both ends.

- Structured Cable: - Cable to be used in computer network are unshielded twisted
pair (UTP) category “6A” 4 pair, LSZH jacket, 23 AWG, Compliant with TIA/EIA-568-
C.2. and shall be installed and connected directly from data outlets to patch panel
cabinet in floors as shown in drawings.

- Face plates: - Computer outlets face plates support more than on snap in part for
the connector modules of RJ 45 comply with CAT 6A cables for computers & IP
telephone.

3.2 Communication Cabinet:
It is a 42U black server cabinet compatible free stand Cabinet. It shall be installed &
mounted low current rooms.

Component Specification
Dimension | Width Standard 19” EIA (600 MM)
Height 42U
Depth Min 800 MM
Door Type Front tempered glass door
Power distribution strip Min 2 PDU , 12 ways /PDU,32a/PDU
Security Key lock
Cooling 24" Fans (4 Nos.)
Warranty 2 Years, Parts & Labor (On- Site)

3.3. Patch panel:
e 24 Port category 6A UTP
e Should be mounted into the Communications Cabinet.

Metal Frame:
e Aluminum
e Three cut outs to accommodate 8 ports each.

Ay S Jlae S0 Adl cilial gall .31



) Qe (i al) Alal) i - Ak o) zMall se L) £ g e

Front Bezel:
e 3 bezels of 8 ports each
e High impact FR grade ABS

Note: -Contractors shall have to:-

[ R

Label both ends of each cable.

Use cable ties (not tape) to keep cables in the same location together.

Stay at least 1m away from light and other source of electrical interference.

Lacing of patch panel should be accordance with best international standards, such

that no strains of cables behind or inside the cabinet.

O

From patch panel side, cable length should be adequate for easily and tidily

connections.

Tests:

Testing of computer network should include but not limited to the following: -

a- Network mapping, attenuation of all cables.
b- Resistance and connectivity (pass or fail).
c- To determine (test) length of cables.

d- Print out of the results.

3.4 Cables:

3.4.1 HDMI Cable

-silver plated copper conductor and 4 layers of shielding for optimum signal quality.
-shielded high precision full metal connector.

-High Speed HDMI™ 4K (2160p).

-integrated Ethernet channel saves additional network or audio cables.

-24 carat gold plated contacts for minimum transfer resistances.

3.4.2 BACKBONE Cabling:

A. Data Backbone: This backbone will link the Switches located in the Floor
Distributors (FD) to the Data network server through the Building Distributor (BD).

1.

Optical Fiber Cable: The cable shall be suitable for connector manufacturer
termination processes (LC, SC or ST connectors). Fiber splicing method
should be used for termination of Fiber Cables using fiber pigtails
manufactured by the same vendor.

. Construction: Tight buffered with water blocking Aramid/Glass yarn

reinforcements or tape and shall be suitable for indoor or outdoor use making
it ideal for short campus links without the use of transition joints. The cable
strength member shall be glass yarn laid longitudinally between the fibers
and the inside wall of the outer jacket. The cable shall be dielectric
construction, i.e., with no metallic content. The cable shall be a dry
construction i.e., with no gel content. The jacket material shall be waterproof
LSZH with a minimum fire performance of IEC 332-part 3C.

Multimode Fiber Optic Cable: The Cabling system must be designed and
installed according to ISO 11801 OM3 compliant and should also meet
EN50173 2nd editions and TIA/EIA 568B3. The Cable shall have 12 cores,
50/125 um universal distribution cable with improved performance.
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4. Gigabit Ethernet should be supported up to a minimum distance of 550 m. If
required, extended distance option with laser optimization should be
available to increase this distance up to 800 m

5. In case 10G Ethernet application has to be used, the fiber shall be OM3

compliant and should support transmission of 10G signal up to a distance of
300 m for 850 nm fiber and 550 m for 1300 nm fiber.

Ay S Jlae S0 Adl cilial gall .33



) Qe (i al) Alal) i - Ak o) zMall se L) £ g e

4. |IP CCTV System

PART 1: GENERAL
1.1 SECTION INCLUDES

The contractor shall provide a closed-circuit television (CCTV) system and
Accessories, complete and operable, in accordance with the following
specifications, drawings, BOQs and Contract Documents.

Electrical and components including pathways, conduit, boxes, and backboards.
The contractor shall supply, install, and commission IP CCTV system as ONE
package, having the following as a minimum:

e 4-Megapixel Cameras

e Video Management Software
e VMS - Camera Licenses

e Recording Servers or HDDs.
¢ Monitoring Workstations

e LED SMART FHD screens

e Consoles and Racks

1.2 SUBMITTALS

o Shop drawings and catalog data submittals shall be made in accordance with
relevant sections. THE CONTRACTOR shall submit sufficient information and
indicate the scope and quality of the closed-circuit television (CCTV) installation.

o Block Diagrams showing system relationships of major components and
quantities and interconnecting cable requirements, plans showing equipment
locations, conducting and conductor requirements, and Catalogue literature with
cameras and monitor specifications.

. The contractor shall furnish operations service manuals for the system, the
manuals shall be bound in flexible binders and all data contained therein shall be
printed or typewritten, each manual shall include all instruction necessary for proper
operation and receiving of the system, and a complete block diagram of the system,
a complete circuit diagnosis of the system, and a wiring designation schedule for the
camera, as well as the other major components, and a replacement parts list.
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1.3 MANUFACTURER AND INSTALLER

° The system shall be engineered, configured, commissioned, and serviced by
manufacturer’s certified systems integrator employing certified personnel for design
and installation of the system. Materials and equipment shall be the catalogued
products of manufacturers regularly engaged in production video surveillance
equipment and products proposed shall be the latest versions commercially
available at the time of the bid.

o The system integrator shall be an authorized partner to the manufacturer and
the partnership shall be at least two years old.
o A certification letter from the manufacturer shall be provided showing that the

distributer is approved distributer for the manufacturer.
1.4 QUALIFICATIONS OF BIDDER

o All bidders must be CCTV contractors in the business for a minimum of 3
years.

o All bidders must be authorized distributors or branch offices of the
manufacturers specified.

. All bidders must have a trained staff of application engineers, who have been
certified by the manufacturer in the configuration, programming, and service of the
management system.

1.5 TRAINING

. Vendor shall provide operation; maintenance and administration training for
the proposed system to two (2) engineers. Training shall be sufficient enough to
enable the engineers to carry out day-to-day operation, maintenance and software
and hardware administration of the system without or with minimal assistance from
the vendor’s technical staff.

1.6 WARRANTY

. The CCTV contractor shall warrant the system for 24 months after system
acceptance and beneficial use by the owner. Updates to the manufacturer’'s
software shall be provided at no charge during the warranty period. For a period of
24 months’ labor and parts following date when completed and placed in operation,
provide full maintenance of, correct operational faults, and restore/replace
defective/deteriorated components and finishes. And supply materials as required
for proper operations and maintenance.

o A two-year free maintenance written contract with the local agent supplier
labor and parts, back-to-back through the contractor.
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1.7 SYSTEM OVERVIEW

o Surveillance IP CCTV system is required to ensure effective surveillance of
an area as well as create a tamperproof record for post event analysis. The System
shall provide as online display of video images on video monitors/ LED monitors.

o System should facilitate viewing of live and recorded images and controlling
of all cameras by authorized users present in the LAN.

o System should provide inter-operability of hardware, OS, software,
networking, printing, database connectivity, reporting, and communication protocols.
System expansion should be possible through off-the-shelf available hardware.

o System shall use video signals from various types of indoor/ outdoor IP
CCTV color cameras installed at different locations, process them for viewing on
workstations/ monitors and simultaneously record all the cameras.

. The recording resolution and frame rate for each camera shall be user
programmable.

o The area under surveillance shall be monitored and controlled from central/
local control room(s) through workstations.

o Surveillance CCTV system shall operate on 230 V, 50 Hz single — phase
power supply.

. All the control equipment shall be provided in standard racks.

o Security Room will have workstations along with controllers for camera
operation. For monitoring purposes, Video monitors/ LCD monitors shall be setup
with suitable mounting arrangements, as per user requirements. Facility for viewing
and controlling all cameras at various other locations, as required, shall be provided.
o Security Room shall have one or more operators simultaneously using the
installed video monitors/ smart LED monitors 49".

o There must be a Control System with video control Software to manage all
the video surveillance devices.

o At any stage of construction, the Engineer may ask the contractor to provide
more cameras at additional costs. The contractor’s system shall be capable of
reasonable expansion.

° All CCTV cameras shall be motion detector type, automatically activated
when motion is detected.

o The system components shall be locked and shall be accessed only to
authorized person.
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PART 2: PRODUCTS

2.1 INDOOR 4-MP CAMERA (DOME) MFZ

Image Sensor

4MP CMOS Scan

Effective Pixels

2592 (H) x 1520 (V)

Electronic Shutter Speed | Auto/Manual, 1- 1/100000s
Minimum lllumination 0.01 Lux

S/N Ratio More than 50dB

IR Distance Upto30m

IR On/Off Control Auto, Manual

IR LEDs Smart IR, 30 Meters

Lens Type Motorized DC Auto Iris

Focal Length

2.8- 12mm; MFZ.

Focus Control

Motorized

Compression

H.265+, H.265, H.264+, H.264

Video Analytics

Intrusion, cross line, Motion detection

Advanced Analytics

Face Detection, corridor mode

Streaming Capability

3 Streams (Main Stream, Sub Stream 1, Sub
Stream 2)

WDR

YES WDR(120dB)

Frame Rate

Max: 20fps@4MP (2592x1520) , Max: 25fps@4MP
(2560%1440) , Max: 30fps@3MP (2048x1520) ,
Max: 25 fps@1080P (1920x1080)

Bit Rate Control

CBR, VBR

Day/Night Auto (ICR), Color, B/W

BLC Mode BLC, HLC, DWDR

White Balance Auto, Natural, Street Lamp, Outdoor/Manual
Gain Control Auto/Manual

Noise Reduction

3D DNR

Motion Detection

Off / On (4 Zone, Rectangle)

Flip 0°, 90°, 180°, 270°

Mirror Off / On

Privacy Masking Off / On (4 Area, Rectangle)

Alarm Input 1 channel In, 1 channel Out

Ethernet RJ-45 100Mbps

Protocols HTTP, HTTPs, TCP, ARP, RTSP, RTP, UDP,

SMTP, FTP, DHCP, DNS, DDNS, PPPOE, IPv4/v6,
QoS, UPnP, NTP, Bonjour, 802.1x,Multicast, ICMP,
IGMP, SNMP, ONVIF (profile S, profile G), API,
ONVIF

Streaming Method

Unicast / Multicast

Max. User Access

10 Users

Recording Method

NVR, NAS (Network Attached Storage), Local PC
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for instant recording, MicroSD up to 128GB
Web Viewer IE, Chrome, Firefox, Safari
Smart Phone iPhone, iPad, Android Phone
Power Supply PoE
Operating Conditions -22° F - +140° F, Less than 95% RH
Weather Protection IP65
Vandal Resistance IK10 vandal
Casing Metal
Certifications CE, UL, FCC, RoHS

2.2 4K - NVR 32-CHANNAL

Main Processor Intel Quad-core embedded processor

Video & Audio

IP Camera Input | 32 channels

Two-way Talk 1channel Input, 1channel Output, RCA

Display

Interface 2 HDMI (one up to 3840x2160), 1 VGA

Resolution 12MP/8MP/6MP/5MP/4MP/3MP/1080p/960p/720p/D1/2CIF/CIF

Multi-screen The 1st screen: 1/4/8/9/16/25/36 The 2nd screen: 1/4/8/9/16

Display

OSD Camera title, Time, Video loss, Camera lock, Motion detection,
Recording

Recording

Compression H.265/H.264/MJPEG

Resolution 12MP, 8MP, 6MP, 5SMP, 4MP, 3MP, 1080P, 720P, D1

Record Rate 320Mbps

Record Mode Manual, Schedule (Regular(Continuous), MD(Video detection:

Motion detection, Camera blank, Video loss), Alarm), Stop,
Smart Detect (Intrusion, Abandoned/Missing Object, Scene
Change, Face Detection, People Counting)

Video Detection & Alarm

Trigger Events Recording, PTZ, Tour, Alarm out, Video Push, Email, FTP,
Snapshot, Buzzer & Screen tips

Video Detection Motion Detection, Video Loss & Camera Blank

Alarm Input 16 Channels, low level effective, green terminal interface

Relay Output 4 Channels, NO/NC Programmable, Green Terminal Interface

Playback & Backup

Search Mode Time/Date, Alarm, MD & Exact search (accurate to second)

Playback Play, Pause, Stop, Rewind, Fast play, Slow play, Next file,

Function Previous file, Next camera, Previous camera, Full screen,
Repeat, Shuffle, Backup selection, Digital zoom

Backup Mode USB Flash Drive, Network, External USB DVD burner
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Network

Interface 2 RJ-45 ports (10/100/1000Mbps)

Ethernet Port 2 Ethernet ports can be configured for teaming or independent
port use

Network Function | HTTP, TCP/IP, IPv4/IPv6, UPnP, RTSP, UDP, SMTP, NTP,

(protocols) DHCP, DNS, IP Filter, PPPoE, DDNS, FTP, Alarm Server, IP
Search ONVIF

Max. User Access | 10 users

Smart Phone iPhone, iPad, Android

Storage

Internal HDD 16 SATA ports, each equipped with 8TB or 10TB each, WD
Purple

HDD Mode Raid 0/1/5/6/10

Auxiliary Interface

Front cover Flip down cover with hot swap bays

USB 4 USB ports (2 USB2.0, 2 USB3.0)

eSATA 1 eSATA port for eSATA expander

SAS 1 Mini SAS port

RS232 1 port, For PC communication& keyboard

RS485 1 port, For PTZ control

Power Supply AC100V-240V, 50-60Hz

UL Listed Yes

PART 3: EXECUTION
3.1 GENERAL

. All materials and equipment shall be installed in accordance with the
manufacturers printed recommendations and the requirements of the contract
documents. Equipment shall be installed, adequately ventilated, and securely
anchor.

o If the raceway indicated does not conform to the requirements of the CCTV
system provided, it is the Contractor’s responsibility to modify the raceway system
as acceptable to the engineer.

3.2 WORKMANSHIP

. Conductor terminals at screw termination shall be accomplished with hooked,
spade lugs. Shielding shall be continuous and shall be grounded at the monitor
which shall be frame grounded. Wiring shall be cabled within enclosures and
banded neatly to terminals.
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3.3 INSTALLATION

° Units shall be mounted to maximize coverage of all areas. Wiring throughout
the system shall be identified in accordance with approved shop drawings;
identification shall be applied at all terminations and access fittings. Connections to
monitor shall be waterproof and flexible and shall be accomplished with cable
connectors.

3.4 EXECUTION OF TEST PROCEDURES
The CONTARCTOR shall operate all equipment, in the presence of the engineer.
Operation shall demonstrate the CCTV system performance is satisfactory for

lighting conditions encountered during normal plant operation. At completion
of test all adjustments shall be locked or sealed.
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5. Public Address & Voice Alarm System

Part 1 — General
Description of Work

o The system will diffuse in the common space voice alarm or selected
music emitted from recorded tapes and/or CDs, radio stations as well as public
address for microphone station main other area for the system is voice alarm
and evacuation system.

o The sound system shall be designed and manufactured to meet all
requirements needed for the modern up to-date technology to suit the function
of the project.

° The design drawings and technical specifications presented by the
Engineer specify the general minimum requirements for sound systems
proposed of this project.

° The contractor’s scope of work through a professional sound system
supplier / sub -contractor shall include the design, supply, install, test and
commission a comprehensive latest technology sound system as generally
shown on the drawings and specified here within.

. The sound system shall include but not limited to all rack mounted
amplifiers, line amplifiers, digital signal processors, microphones, tone
selection/control equipment, input stations, loudspeakers, power connections,
interfacing modules, rack consoles, cables and terminations.

. The sound system works shall be carried out by a specialist
subcontractor approved by the client and the Engineer.

o The specialist sound system sub-contractor shall submit detailed
workshop drawings, backed up with detailed calculations for the required
number and ratings of all amplifiers, and speakers, in addition to the best
location of speakers for optimum coverage and best sound quality and
intelligibility, all shall be subject to the Engineer review and approval.

o Not all the mentioned items specified in the specification are required in
the contract, some items shall be submitted and installed by others, refer to
B.O.Q. for included items.

Quality Assurance

o Materials and equipment shall conform to the latest edition of reference
specifications specified herein and to applicable codes and requirements.
o Manufacturer’s Qualifications: Firms regularly engaged in the

manufacturer of voice alarm and music system, of types specified whose
products have been in satisfactory use in similar service for not less than 5
years. A list of installed systems of the same type as specified shall be
submitted to the Engineer. The manufacturer or his authorized distributor shall
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confirm that within a reasonable distance of the job site there is an established
agency which stocks a full complement of parts and offers service during
normal working hours on equipment to be furnished, and that the agency will
supply parts without delay.

o Factory, Testing and Inspection: The manufacturer shall thoroughly test
the assembled system for proper functioning and compliance with the
specifications. Submit certification to the Engineer that this testing has been
completed and that the function and compliance conforms to the specifications.
° Coordination: coordinate with the related work specified elsewhere under
this and other divisions of the specifications.

Submittals

o Submit the following in accordance with Submittal Requirements
specified in the related Section.

. Product Data: Submit manufacturer’s technical data, including
specifications concerning installation and operation instructions for each type of
equipment.

. Shop Drawings: Submit shop drawings showing equipment/device
locations, wiring and riser diagrams for the entire system.
. Maintenance Data: Submit maintenance data and parts list for each type

of equipment installed, including devices and accessories. Include this data,
product data and shop drawings in maintenance manual.

Delivery, Storage and Handling

. Handle equipment carefully to prevent damage, breaking and scoring. Do
not install damaged components; replace with new.
. Store equipment in a clean, dry place. Protect from weather, dirt, fumes,

water, construction debris and physical damage. Assume responsibility and
security for materials and equipment.

o Each packing crate and carton shall be visibly marked to identify
contents as to types, units and related equipment assembly .

SYSTEM CONTROLLER: -

SPECIFICATIONS

. Alarm, prerecorded and live messages.

J Music broadcasting.

. Microphone desks connected by bus or through the corporate data
network.

o Output/input contacts for emergency functions, message activation, zone
control.

° Audio outputs with individual volume control.

. Control data reception and transmission via IP connection.

o 600 W rms, 100 V, 220Vac 60/50 Hz

. 6 speakers Zones and control from microphone desk with Priority.
. Music Source AM/FM Tuner , CD , MP3 , USB inputs.

o Microphone desk with minimum 6 zones speakers control .
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6W CEILING LOUDSPEAKER

o The ceiling speaker should be designed specifically for use in buildings
where performance of systems for verbal evacuation announcements is
governed by regulations. It should be designed for use in voice alarm systems
and is compliant with British Standard BS 5839 part 8.

Specifications of Ceiling speaker,

6",6 WRMS (6,3 &1 W), 100V,
spring catches. White colour
Frequency response of 100-15.000 Hz.
Sensitivity 93 dB , Flush mounting,

Gooseneck microphone

o Electrodynamic Gooseneck microphone 200 Ohm with unidirectional
cardioid polar diagram.

. Frequency Response 100 ~ 16,500 Hz.

Sensitivity -77 dB at 1 kHz.

Steel body, with on-off switch and XLR / RJ45 connectors.

6 Zone Selector push buttons.

Mixer Amplifier:

o The integrated mixer/amplifier shall have a nominal output power of
600W RMS as required. It shall operate on 115Vac or 230Vac and have its
source power supplied by a detachable IEC power cord. A switch on the rear
panel shall select between operation on 115Vac or 230Vac. In addition, the unit
shall be capable of being directly powered by a 24Vdc source, such as storage
batteries. It shall have a power switch on the front panel.

e The output power shall be directly available on 100V and 70V constant
voltage outputs and on a low impedance output for 8 Ohm. Moreover, the
amplifiers shall have a separate 100V/70V Call Only output for addressing
area’s where only priority announcements are required and a Mix Only
output for area’s where no priority announcements should be heard. It must
be possible to use the Call Only output for 3-wire remote volume control
override.
e Loudspeaker connections shall be on a terminal strip with safety
insulation. The amplifier shall be protected against overload and short
circuits.
¢ Inputs to the unit shall include at least four actively balanced microphone
inputs and three music source inputs. Microphone input 1 shall have a
balanced 6.3mm phone jack connector and a balanced 5-pin DIN connector
with priority contacts. Microphone input 2, 3 and 4 shall have a balanced 3-
pin XLR connector and a balanced 6.3mm phone jack connector.
. All microphone inputs shall have a phantom powering circuit on the XLR
and the DIN connectors. Microphone input 3 and 4 shall be switchable to line
sensitivity on the rear panel. All microphone inputs shall have internally
selectable speech filters for improved intelligibility. The music inputs shall have
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stereo Cinch connectors, internally converted to mono.

e The unit shall have on its front panel, separate volume controls for each
microphone input, a music selector switch for the music sources together
with a volume control for the selected music source, a master volume
control, as well as bass and treble shelving tone controls. A LED VU-meter
shall allow for monitoring of the master output.

e By internal selection, microphone input 1 shall have priority over all other
microphone and music inputs. Priority shall be given upon contact closure
on the 5-pin DIN connector or if the signal level on input 1 exceeds a
predefined value (VOX). A switchable 2-tone chime shall be provided to
precede a priority announcement on priority contact closure.

e A telephone or emergency input with VOX activation shall be provided
that takes overall priority, even over microphone 1. It shall have its own
preset volume control on the rear panel, which shall be independent of the
master volume.

¢ A balanced interconnection input and output on 3-pin XLR connectors
shall be provided to facilitate the connection of external sound processing
equipment between the pre-amplifier section and the power-amplifier. A tape
output shall be provided on Cinch connectors and the unit shall have a
balanced line output on a 3-pin XLR connector for connection to additional
power amplifiers.

e The unit shall have an operating temperature range of —10 to +45°C and
shall have forced air-cooling with a built-in temperature-controlled fan. The
unit shall be 19”-wide and 2U-high. Brackets for 19”-mounting shall be
available separately. The unit shall comply with EN55103-1 and EN55103-2
for EMC emission and immunity.

Specifications (IEC60268-3)

Performance

Frequency response 50 Hz — 20 kHz (+1/-3 dB, @ -10 dB
ref. rated output)

Distortion <1% @ rated output power, 1 kHz

Bass control -8/+8 dB @ 100 Hz

Treble control -8/+8 dB @ 10 kHz

Inputs

Input 1 (5-pin DIN, balanced with phantom power, 6.3mm phone jack)
Input 2 (3-pin XLR, balanced with phantom power, 6.3mm phone jack)

Sensitivity 1mV

Impedance >1 kOhm

S/N (flat at max volume) 63 dB

S/N (flat at min volume/muted) > 75 dB

CMRR > 40 dB (50Hz-20kHz)

Headroom >25dB

Speech filter -3 dB @ 315 Hz, high-pass, 6 dB/oct
Phantom power supply 16 V via 1.2 kOhm

VOX (input 1 only) attack time 150 ms, release time 2 s

Input 3,4 (3-pin XLR, balanced with phantom power, 6.3 mm phone jack)

Sensitivity 1 mV (microphone), 200 mV (line)

Impedance >1 kOhm (microphone),
>5 kOhm (line)

S/N (flat at max volume) >63 dB (microphone), >70 dB (line)
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S/N (flat at min volume/muted) >75 dB

CMRR >40 dB (50 Hz-20 kHz)

e Headroom >25 dB

e Speech filter -3 dB @ 315 Hz, high pass,

6dB/oct

e Phantom power supply 16 V via 1.2 kKOhm (microphone)

e Music input (Cinch, stereo converted to mono)

e Sensitivity 200 mV

e Impedance 22 kKOhm

e S/N (flat at max volume) >70 dB

e S/N (flat at min volume/muted) >75 dB

e Headroom >25dB

e Emergency/telephone (Screw, balanced)

e Sensitivity 100 mV — 1V adjustable

e Impedance >10 kOhm

e VOX threshold 50 mV, attack time 150 ms
release time 2 s

e S/N (flat at max volume) >65 dB

¢ Interconnection (Cinch)

e Nominal level 1V

e Impedance >10 kOhm

Outputs

e Master output (3-pin XLR, balanced)

e Nominal level 1V

e Impedance <100 Ohm

e Tape output (Cinch, 2 x mono)

e Nominal level 350 mV

e Impedance 1.5 kOhm

e Interconnection (Cinch)

e Nominal level 1V

¢ Impedance <100 Ohm

e Loudspeaker outputs (Screw, floating)

e Output power @ 24 V battery -1 dB ref. rated power.

DVD - Player / Digital Tuner: -

e Professional quality DVD player shall be used to play both normal audio
DVDs and DVD-Rs with MP3-encoded music. With MP3 recorded DVDs, up
to 999 tracks can be programmed to play. The music shall be arranged in
folders and played per folder to allow the music choice to be adjusted for a
specific occasion or time of day.

e The digitally controlled FM/AM tuner shall use a frequency synthesizer

for accurate tuning and features 15 presets for storing favorite radio stations.

Simultaneous operation of DVD-player and tuner shall be possible via
separate outputs. A mixed output shall provide the DVD-signal and switches
to the tuner signal if the DVD stops to prevent an interruption in BGM, if the
DVD is not changed immediately.
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Specifications

ELECTRICAL
e Main’s voltage 230/115 VAC, -/+15%, 50/60 Hz
e TUNER
e Tuning Range FM: 87.5 - 108 MHz
AM: 531 - 1602 kHz
e Sensitivity FM 2microV (26 dB S/N)
AM 30microV (20 dB S/N)
e Freq. response 30 Hz-15 kHz (+1/-3 dB, FM)
e Distortion <1%
o S/N >63 dB (1 mV, FM)
Part 3 — Execution
Wiring
o The contractor should provide and install all wiring and accessories
needed to deliver a complete turnkey system.
. For loudspeaker lines, the used cable shall be of the 1-pair copper
twisted type, or approved equal:
o Wiring shall be installed in conduits or on cable trays.
o Wiring shall be as recommended by the manufacturer. Wiring

requirements for shielding certain conductors from others or routing in separate
conduits shall be as recommended by the manufacturer.

Identification
o Lines shall be clearly identified.
o Equipment shall be numbered and coded.

Workmanship

3-3-1. Examination

o Examine conditions at the job site where electrical work is to be
performed to insure proper arrangement and fit of the work. Start of work

implies acceptance of job site conditions.

3-3-2. Preparation

. Examine the Contract Drawings and specification in order to insure the
completeness of the work required under this Section.
o Verify measurements and dimensions at the job site and cooperate in the

coordination and scheduling of the work of this Section with the work related
trades, so as not to delay job progress.
° Provide templates as required to related trade for location of items.

-3-3. Installation
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. Install system in accordance with the applicable electrical codes and
requirements. Install equipment in accordance with manufacturer’s written
instructions. Panels shall be mounted with sufficient clearance for observation
and testing.

. Wiring Methods: Install wiring in conduit or on cable tray except within
consoles, desks and counters.

o Wiring within Enclosures: Provide adequate length of conductors.
Bundle, lace and train the conductors to terminal with no excess. Provide and
use lacing bars.

o Splices, Taps and Termination’s: Make splices, taps and termination’s on
numbers terminal strips in junction, pull, and outlet boxes, terminal cabinets and
equipment enclosures.

o Identification: Use color coding of conductors and apply wire and cable
marking tape to designate wires and cables so media are identified in
coordination with system wiring diagrams. Transposing or changing color
coding of wires is not permissible.

o Weatherproofing: Provide weatherproof unit where they are to be
mounted out-of-doors or exposed to weather in any degree

Field Quality Control

o Manufacturer’s Field Services: Provide services of a factory- authorized
service representative to supervise the field assembly and connection of
components and the pre-testing and adjustment to the system.

o Inspection: Make observations to verify that units are properly labeled,
and interconnecting cables and terminals are identified.
o Retesting: Rectify deficiencies indicated by tests and retest work affected

by such deficiencies at Contractor’s expense. Verify by the same test that the
total system meets the Specification and complies with applicable standards.
Provide a written record of retest result.

WARRANTY & MAINTENANCE:

° Maintenance: For a period of 60 months following date when the system
is completed, placed in operation, & accepted by the engineer provide full free
maintenance of the system a monthly-surveillance basis. Correct operational
faults and restore/replace defective/deteriorated components and finishes. The
price includes a five-year (5) free maintenance written contract with the local
agent supplier labor and parts, back-to-back through the contractor.
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6. IP Telephone Sets
PART 1 - GENERAL
1.01 Scope:

The goal of this design overview is to present a comprehensive architecture for a
Voice services system. The IP Telephony concept is a fairly recent technology that
is considered to be the next milestone in the convergence history.

The IP Telephony packet-based VOICE infrastructure is scalable, reliable and
provides advanced features as well as high degrees of quality and reliability. Voice
and video are consolidated. In the simplest terms, the organization shall benefit
through greater degrees of control over its voice infrastructure in terms of easier
Moves, additions, deletes and changes to the telephony infrastructure.

1.02 Eligible Bidders

a. Must be an authorized distributor of the manufacturer and must attach a
certificate of this authorization.

b. Must have qualified and trained technical staff to carry out the installation and
after sales support.

c. Must hold sufficient stock of spare parts for equipment proposed.

d. Must have done similar work for others and shall include at least two references
of sites installed with similar capacity and configuration.

PART 2 — PRODUCTS
2.1 IP phone sets
There are two working IP-PABX systems in KAUH one from Mitel (MITEL MXONE

TSE 7.x) and the other from Unify (Unify Openscape Business X5R).
The vendor should provide 350 IP phones as the following:

Type Number

Standard phones(with basic LCD 320 units + 320 power adapter
display)

Manager and reception phones 30 + 30 power adapter

All the phones should be installed and licensed with any of the working IP-PABX
systems.

Al gl Jlas S 4080 ciliual gal)
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- List of approved manufacturers:

MITEL

Unify

Since the above brands for the currently working systems in the hospital.

Note: the vendor should make a site visit to study the current setup and insure the
compatibility of the provided phones with existing systems.

PART 3 — EXECUTION

3.01 INSTALLATION

A. Installation shall meet or exceed all applicable federal, state and local
requirements, referenced standards and conform to codes and ordinances of
authorities having jurisdiction.

B. All installation shall be in accordance with manufacturer’s published
recommendations.

Al gl Jlas S 4080 ciliual gal)
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7. List of Approved Manufacturers
Electrical Systems Approved Manufacturer Country of Origin
MK UK
.. . LEGRAND FRANCE
Wiring accessories EATON USA
SCHNEIDER FRANCE
Distribution panel boards, Protection & ABB GERMANY
Control Devices EATON USA
Maseico JORDAN
Cable Trays, Ladders & Trunks Al-Ashoury KSA
APC USA
SOCOMEC FRANCE
Uninterruptible Power Supply (UPS) EATON USA
GE USA
INFORM FRANCE
LUCECO UK
THORN UK
IGUZZINI ITALY
Indoor lighting fixtures RZB GERMANY
TARGETTE ITALY
PHILIPS NETHERLANDS
LUXIONA POLAND
UCIC JORDAN
JORDAN
LV Power Cables CABLCO
DUCAB UAE
HONEYWELL USA
. EDWARD USA
Fire Alarm System GENT UK
SIMPLEX USA
DATWYLER SWITZERLAND
Computer Network and IP telephony BELDEN USA
System (Passive Components) 3M UK
NEXAN FRANCE
CISCO USA
Computer Network (Active Components) HP USA
NEXAN FRANCE
UNIFY GERMANY
IP telephone Sets MITEL CANADA
BOUYER FRANCE
. BOSCH GERMANY
Public Address & Sound Systems JBL USA
HONEYWELL USA
HITACHI JAPAN
Screen DELL USA
SAMSUNG SOUTH KOREA
SAMSUNG SOUTH KOREA
. . SONY JAPAN
Video Surveillance System (CCTV) system AXIS SWEDEN
PELCO USA
. . HITACHI JAPAN
Int tive Board & Data P t
nteractive Boar ata Projectors NEC JAPAN
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Structure Cable System AT&T USA
DATWYLER SWITZERLAND
3M UK

Data Cabinets Smart Rack USA
Nordon UK
Legrand Turkey / Europe

Fire Cables Draka UK
Prysmian UK
Reka Finland

Al gl Jlas S 4080 ciliual gal)
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SPECIAL SPECIFICATIONS



el ) e Gugall dlal) Ghdiua Bl g3l i g9 b

INDEX FOR MECHANICAL WORKS SPECIFICATIONS
SECTION

1 IDENTIFICATION SYSTEM

2 DEFINITIONS AND STANDARDS

3 SUBMITTALS

4 SEWER COLLECTION SYSTEM

5 MECHANICAL WORKS

6 SUPPORTS AND ANCHORS

7 MECHANICAL INSULATION

8 HVAC PUMPS

9 TERMINAL UNITS

10 LOW PRESSURE DUCTWORK

11 FAN COIL UNITS

12 ELECTRICAL TEMPERATURE CONTROL SYSTEM

13 AIR OUTLETS AND INLETS

14 AC UNITS

HREO Consultant Engineering

NUMBER
01080
01090
01300
02720
15051
15140
15250
15540
15830
15841
15855
15910
15932

15991



el ) ve Qe dlall Adiaa Gl gdal) e g e

SECTION 01080 - IDENTIFICATION SYSTEMS

PART 1 - General Conditions & Requirements:

Introduction:
The following general conditions and requirements particularly related to the mechanical
engineering aspects of the contract.

They shall be read and interpreted in conjunction with all other sections of the specifications,
the drawing schedules and all other documents forming parts of the tender package.

Coordination:

The contractor shall be responsible for all aspects of coordination necessary to ensure that
the works are properly installed in accordance with the contract drawings and specifications.
This shall include the interrelationship between mechanical and electrical services, the
building foundations, finishes and all specialist equipment contained therein, whether supplied
under this contract or not.

Coordination shall cover the programming and physical requirements of all works. The
disposition of services shall be such that necessary segregation is maintained and that the
completed installation affords ready access at a later date for the replacement, maintenance
and extension thereof.

Equipment:

All equipment, devices and installations to be installed under this contract shall be
manufactured by a worldwide well known manufacturers, and the quality of the product shall
be of an approved standard.

The contractor must give full details of the manufacturer, and the manufacturers must have
local representation in the country capable of supplying spare parts, and giving technical
support throughout the working lives of the equipment.

The Contractor shall name each material or equipment he propose to supply for the purpose
of this project, supported by all details and technical data. The Engineer reserves the right to
reject any equipment.

Shop Drawings:

Important:- The contractor shall prepare ceiling coordination drawings to show the
false ceiling with lighting fixtures, loud speakers, smoke detectors, grills and diffusers
and access panels, this coordination drawings shall have sections to show the hight
between the FFL and the falce ceilings.

The coordination drawings must be submitted and approved before submitting the
electrical or mechanical shop drawings.

The Contractor shall prepare shop drawings for the installation. These shall be based upon
the actual equipment to be installed, selected for use by the Contractor according to
manufacturers subsequently approved by the Engineer. The Contractor shall make such
adjustments to the design as are necessary to accommodate the technical and physical
requirements of the selected equipment in the preparation of shop drawings.

Such adjustments shall at all items ensure that the final performance of the completed
installations is achieved as intended.

Shop drawings shall be checked and coordinated with the work of all trades involved before
submission for the approval of the Engineer and shall bear the Contractor's stamp of approval
as evidence of such checking and coordination. Drawings submitted without this stamp of



el ) ve Qe dlall Adiaa Gl gdal) e g e

approval may be returned to the Contractor for submission.

Drawings shall be initially submitted in the form of a reproducible print by process approved
by the Engineer and accompanied by a letter of transmittal.

After return of the Engineer-approved reproducible, the Contractor will furnish the number of
additional prints specified by the Engineer.

The Contractor shall submit all drawings sufficiently in advance of construction requirements
to permit not less than ten working days for checking and appropriate action.

The approval of drawings will be general, but approval shall not be construed as permitting
any departure from the contract requirements, nor relieving the Contractor of the responsibility
for any errors, including details, dimensions, materials, etc.

Record Drawings and Materials:

Within thirty days of issue of the certificate of completion, the Contractor shall provide 3 sets
of fully detailed "as installed” record drawings of the whole contract works, together with full
operating and maintenance instructions to be checked and approved by the Engineer.
Temporary manuals and record drawings shall be made available at least one month before
to enable the employer's staff to familiarize themselves with the installation.

The drawings shall comprise general arrangement drawings of all installations; detail
drawings of plant rooms and similar areas; single line diagrams of all services; line diagrams
of control systems; and electrical circuit diagrams.

The drawings shall indicate the color coding, labeling and identification of all the services, and
shall give full working details of size, load, duty and capacity of each item of plant. The line
diagrams shall indicate the type, location and function of each component and, together with
the interconnecting wiring the terminal connection reference numbers or letter on the actual
equipment.

The Drawings shall:
a. Indicate sizes and positions of all plant, equipment, pipes, accessories, fixtures ... etc

b. Indicate all references and connections.

c. Show the disposition and depth of all pipes, whether buried direct in ground, drawing
through ducts/manholes. The positions of pipes, etc.. Shall be physically measured from
permanent buildings, boundaries or other prominent features.

All changes of pipes, ducts, etc.... direction shall be shown.

In addition to the record drawings, the Contractor shall obtain and provide two sets of the
manufacturers detailed drawing of all items of plant, suitably titled and with drawing reference
numbers added.

The record drawings shall be specially prepared and shall not be modified working drawings.
The preparation of these drawings shall proceed during the installation of the contract works,
as each section is completed. To ensure that this requirement is met, the Engineer shall be
allowed to inspect the drawings on request.

The operating and maintenance instructions shall be prepared as soon as the working
drawings are in hand and shall take the form of a manual in which is described the layout and
function of the systems, schedules of components comprising each and every item of
equipment including manufacturer's name, reference and serial number and operating
maintenance instruction based on the manufacturer's standard instruction simplified where
necessary.

An overall maintenance schedule shall be prepared by the Contractor on a system basis,
listing out in simple terms the plant, nature of attention and intervals due. This shall be cross-
referenced with manufacturer's standard instructions.
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The Contractor shall include for the preparation and supply of four copies of the manuals and
drawings after all details have been approved by the Engineer. Also the supply of the two sets
of reproducible, one set to be handed to the employer and one set to be kept with the
Engineer.

Services for Testing:

All fuel, oil, gas, water and electricity for the purposes of testing and commissioning shall be
provided by the Contractor up to the date of the issue of the certificate of temporary
acceptance. This shall include the initial charging of all systems and equipment with water, oil
and refrigerants, etc..

Tools:
On completion of the works, the Contractor shall supply the specialist tools and key, etc.. for
the routine maintenance of major items of plant as recommended by the manufacturers.

Training of Building Technical Staff:
The Contractor shall provide training for the employees of the employer.

Such training shall cover all aspects of using, running, commissioning and maintenance of all
Engineering services. The Contractor shall include in his price for all engineering services.
The contractor shall include in his price for carrying out this training.

Maintenance & Spare Parts:

The Contractor shall be responsible to make the maintenance during the warrantee period (2
years), the contractor must report monthly visit documented with hospital management & on
call visits.

All maintenance required spare parts are the responsibility of the contractor.
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PART 2 - GENERAL

RELATED DOCUMENTS:

Drawings and general provisions of Contract, including General and
Supplementary Conditions and Bills of Quantities and Speecification
sections, apply to work of this section.

DESCRIPTION OF WORK:

The_extent of services, equipment and systems requiring identification is
indicated by drawings and specifications.
It is recognized that such services and equipment are predominantly
mechanical and electrical in nature, but not necessarily so; and that such
services  are specified predominantly The Mechanical Specification
Sections16 of these specifications.

The types of services and equipment requiring identification include the
following:

Piping systems.
Electrical conduits
Valves, switches and other control units in piping, and wiring systems.

Mechanical and electrical equipment requiring operational identification,
warning, instructional or maintenance signs.

Refer_to individual unit-of-work sections for nominal product or materials
schedules equipment/system identification, for signal/control graphics
requirements, and for nameplates with required labels and performance data.

Refer to special control/monitoring/supervisory sections of these
pecifications for graphics of control systems.

QUALITY_ASSURANCE:

Manufacturers: Firms regularly engaged in manufacture of identification
products of types required, whose products have been in satisfactory use in
similar service for not less than 3 years.

ANSI Standards: Comply with ANSI A13.1 for lettering, colors, and
viewing angles of identification materials.
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SUBMITTALS:

in

Product Data: Submit product specifications and installation instructions
for each identification material and device required.

Samples: Submit samples of each color, lettering style and other graphic
rpresentation required for each identification material or system.

Schedules:  Submit valve schedule for each piping system, typewritten
and reproduced on 8-1/2" x 11" bond paper. Tabulate valve number, piping
system, system abbreviation (as shown on tag), location of valve (room or
space), and variations for identification (if any). Mark valves which are
intended for emergency shut-off and similar special uses, by special "flags",
margin of schedule. In addition to mounted copies, furnish extra copies for
maintenance manuals.

PART 3 - PRODUCTS

IDENTIFICATION MATERIALS:

_General:

Except as otherwise indicated, provide manufacturer's standard products of
categories and types required for each application. Where more than
single type is specified for an application, selection is Installer's option, but
provide single selection for each application.

Painted Identification Materials:

Stencils:

Standard fiberboard stencils, prepared for required applications with
letter sizes generally complying with recommendations of ANSI A13.1
for piping and similar applications, but not less than 1-1/4" high letters
for ductwork, and not less than 3/4" high letters for access door signs and
similar operational nstructions.

Stencil Paint:

Standard exterior type stenciling enamel; black, except white where white
provides greater visual contrast on application substrate, and except as
otherwise indicated; either brushing grade or pressurized spray-can form and
grade.

Identification Paint:

Standard identification enamel of colors indicated or, if not otherwise
indicated for systems, comply with ANSI A13.1 for colors.
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Plastic Pipe/Conduit Markers:

General: Provide manufacturer's standard pre-printed, flexible or semi-
rigid, permanent, color-coded, plastic-sheet pipe/conduit markers,
complying with ANSI A13.1.

Small Pipes and Conduits:

For external diameters less than 6" (including insulation if any), provide full-
band markers, extending 3600 around pipe or conduit at each location,
fastened by one of the following methods:

Snap-on application of pre-tensioned semi-rigid plastic pipe marker.
Adhesive lap joint in pipe marker overlap.
Laminated or bonded application of pipe marker to pipe (or insulation).

Taped to pipe (or insulation) with color-coded plastic adhesive tape, not
less than 3/4" wide; full circle at both ends of pipe marker, tape lapped 1-
1/2".

Large Pipes and Conduits: For external diameters of 6" and larger
(including insulation of any), provide either full-band or strip-type markers,
but not narrower than 3 times letter height (and of required length),
astened by one of the

following methods:

Laminated or bonded application of pipe marker to pipe (or insulation).

Taped to pipe (or insulation) with color-coded plastic adhesive tape, not
less than 1-1/2" wide; full circle at both ends of pipe marker, tape lapped 3".

Strapped-to-pipe (or insulation) application of semi-rigid type, with
manufacturer's standard stainless steel bands.

Lettering:
Manufacturer's standard pre-printed nomenclature which best describes

piping or conduit system in each instance, as selected by
Architect/Engineer  in cases of variance with names as shown or specified.

Arrows: Print each pipe marker with arrows indicating direction of
flow, either integrally with piping system service lettering (to
accommodate both directions), or as separate unit of plastic.

Plastic_Tape:
General: Manufacturer's standard color-coded pressure- sensitive (self-

adhesive) vinyl tape, not less than 3 mils thick.
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Width: Provide 1-1/2" wide tape markers on pipes and conduits with outside
diameters (including insulation, if any) of less

than 6", 2-1/2" wide tape for larger pipes and conduits.
Color: Comply with ANSI A13.1, except where another color
selection is indicated.

Self-Adhesive Plastic Signs:

General:

Provide manufacturer's standard, self-adhesive or pressure-sensitive, pre-
printed, flexible vinyl signs for identification, operational instructions
warnings; of sizes suitable for application areas and adequate for visibility,
with proper wording for each application (as examples: NON-POTABLE
WATER, 388V, EXHAUST FAN, KEEP OFF, FUEL OIL).

Provide Underlayment:

Insulation: Where surface to receive direct application of plastic
identification materials will exceed an operating temperature of 1250F
(520C), provide 1" thickness of jacketed rigid/molded, glass fiber type
insulation, extending 2" beyond edges of plastic materials.

Underground-Type Plastic Line Marker:

General: Manufacturer's standard permanent, bright-colored, continuous-
printed plastic tape, intended for direct-burial service; not less than 6" wide
4 mils thick. Provide tape with printing which most accurately indicates type
of service of buried pipe, conduit or cable.

Cable/Conductor Identification Bands:

General: Provide manufacturer's standard aluminum wrap-around
cable/conductor markers, of size required for proper application, and
numbered to show circuit identification.

Valve Tags:
Brass Valve Tags: Provide 19-gage polished brass valve tags with stamp-

engraved piping system abbreviation in 1/4" high letters and sequenced

valve numbers 1/2" high, and with 5/32" hole for fastener.

Provide 1-1/2" diameter tags, except as otherwise indicated.
Fill tag engraving with black enamel.

Provide 1-1/2" sq. black tags with white lettering, except as
otherwise indicated.

Provide size, shape and color combination as specified or
schedule for each piping system.
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Valve Tag Fasteners: Manufacturer's standard solid brass chain (wire
link or beaded type), or solid brass S-hooks of the sizes required for proper
attachment of tags to valves, and manufactured specifically for that purpose.

Valve Schedule Frames:

General: For each page of the valve schedule, provide a glazed display
frame, with screws for removable mounting on masonry walls.  Provide
frames of finished hardwood or extruded aluminum, with SSB-grade sheet
glass or 1/8" q3 float glass.

Plasticized Tags:

General: Manufacturer's standard pre-printed or partially pre-printed
accident-prevention/operational/maintenance tags, of plasticized card stock
with matt finish suitable for writing, approximately 3-1/4" x 5-5/8", with
brass grommets and wire fasteners, and with appropriate pre-printed wording
including large-size primary wording (as examples; DANGER, CAUTION,
DO NOT OPERATE).

Baked Enamel Danger Signs:

General: Provide manufacturer's standard "DANGER" signs of baked
enamel finish on 20-gage steel; of standard red, black and white graphics;
14" x 10" size except where 10" x 7" is the largest size which can be applied
where needed, and except where larger size is needed for adequate vision;
with recognized standard explanation wording (as examples:  HIGH
VOLTAGE, KEEP AWAY, BURIED CABLE, DO NOT TOUCH SWITCH).

LETTERING AND GRAPHICS:

General: Coordinate names, abbreviations and other designations used
in identification work, with corresponding designations shown, specified or
scheduled. Provide numbers, lettering and wording as indicated or, if not
otherwise indicated, as recommended by manufacturers or as required for
proper identification and operation/maintenance of systems and equipment.

Multiple Systems:

Where multiple systems of same generic name are shown and specified,
provide identification which indicates individual system number as well as
service (as examples: Boiler No. 3, Air Supply No. 1H, Standpipe F12,
Substation No. P2).

Dual Language Requirement:

Provide ARABIC as well as English text on identification materials where
the inability of occupants or operating/maintenance personnel to read English
could possibly lead to mistaken operations, hazardous exposures, dangers,
failures, personal injuries or property losses.
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PART 4 - EXECUTION

APPLICATION AND INSTALLATION:

General Installation Requirements:

Coordination: Where identification is to be applied to surfaces which
require insulation, painting or other covering or finish, including valve tags in
finished mechanical spaces, install identification after completion of
covering and painting. Install identification prior to installation of
acoustical ceilings and similar removable concealment.

Install protective underlayment on uninsulated hot surfaces to receive
plastic identification materials; secured with adhesive or anchorages as
recommended by insulation manufacturer.

Regulations:
Comply with governing regulations and requests of governing authorities

identification of services, systems, and equipment.

Colors:

Provide colors as indicated, but in every case comply with governing
regulations. Except as otherwise indicated, use orange to identify electrical
work.

Piping/Conduit System Identification:

General: Install pipe/conduit markers of one of the following types on each

system indicated to receive identification, and include arrows to show normal
direction of flow (if any):
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Stenciled markers, including color-coded background band or rectangle,
and contrasting lettering of black or white. Extend color band or rectangle
2" beyond ends of lettering.

Plastic_pipe/conduit markers, with anchorage or attachment method as
specified.

Locate markers as indicated and as follows, where piping or conduit is
exposed to view in occupied spaces, machine rooms, accessible maintenance
spaces (shafts, tunnels, plenums) and exterior non-concealed locations.

Near each valve, switch or other similar control device.

Near each branch, excluding short take-offs for fixtures and terminal units;
mark each line at branch, where there could be question of flow pattern.

Near locations where lines pass through walls or floors/ ceilings, or enter
non-accessible enclosures.

At access doors, manholes and similar access points which permit view of
concealed lines.

Near major equipment items and other points of origination and termination.

Spaced intermediately at maximum spacing of 50' along each piping or
conduit run, except reduce spacing to 25' in congested areas of lines and
equipment.

On lines above removable acoustical ceilings, except omit intermediately
spaced markers.

Limit the marking of electrical conduit to areas where conduit is located
within 5' of piping which is required to be marked for identification.

Cable/Conductor_Identification:

General:  Apply cable/conductor identification bands on each cable and
conductor in each box/enclosure/cabinet where wires of more than one circuit
or communication/signal system are present, except where another form of
identification (such as color-coded conductors) is provided. Match
identification with marking system used in panelboards, shop drawings,
contract documents, and similar previously established identification for
project electrical work.

Underground Piping/Conduit/Cable/Identification:

General: During back-filling/top-soiling of each exterior underground
system, install continuous underground-type plastic line marker, located
directly over buried line at 6" to 8" below finished grade. Where multiple

small lines are buried in common trench and do not exceed overall
width of

10
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16", install single line marker. For tile fields and similar installations, mark
only edge lines of field.

For underground electrical work, limit use of line markers to direct-burial
cables and conduit containing power lines with voltages in excess of 240 V.

Mark underground direct-burial cables near each end of buried length
with an underground type utility line tag, tied to line.

Valve Identification:
General: Provide valve tag on every valve, cock and control device in
each piping system; exclude check wvalves, wvalves within factory-

fabricated equipment units, plumbing fixture faucets, convenience and lawn-
watering hose bibs, and shut-off valves at plumbing fixtures, HVAC terminal
devices and similar rough-in connections of end-use fixtures and units. List each

as

tagged valve in valve schedule for each piping system.

Prepare typewritten schedule to list each tagged valve of each piping system,
specified in "Submittals" article hereof.

Mount valve schedule frames and schedule in machine rooms where
indicated or, if not otherwise indicated, where directed by Architect/Engineer.

Where more than one major machine room is shown for project, install
mounted valve schedule in each major machine room, and repeat only main
valves which are to be operated in conjunction with operations of more
than single machine room.

Mech/Equipment/System_Identification:

General: Except as otherwise indicated, provide an engraved plastic-
laminate sign on or near each major equipment unit or system control device
of mechanical or nature. Provide signs for the following general categories
of equipment, systems and devices, omitting signs only where manufacturer-
supplied sign is equivalent, as judged by Architect/Engineer.

Mechanical Units:
Main control and operating valves, including safety devices and hazardous
units such as steam or compressed air outlet or exhaust grille.

Meters, gages, thermometers and similar units.

Fuel-burning units including boilers, furnaces, heaters, stills and
absorption units.

Pumps, lift stations, condensers and similar motor- driven units.

Heat exchangers, coils, heat recovery units and similar equipment.

11
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Tanks and pressure vessels.

Main-line strainers, filters, waste treatment systems and similar equipment.
Access panels/doors to mechanical equipment.

Demineralisation plant equipment.

Electrical Units:

Panelboards, electrical cabinets and enclosures serving mechanical
systems.

Alarm System.

Text of Signs

In addition to primary lettering for name of identified unit(s) on each

sign, provide secondary lettering to distinguish between multiple units,

inform operator of operational requirements, indicate safety and

emergency procedures, and warn of hazards and dangers from improper

operation or misuse of equipment by unauthorized personnel.

Letterign Size:

Minimum 1/4" high lettering for name of unit where viewing distance is
less  than 2'-0", 1/2" high for distances up to 6'-0", and proportionately larger

lettering for greater distances. Provide secondary lettering of 2/3 to 3/4 the

size of principal lettering.

Optional Use of Self-Adhesive Plastic Signs:

Where signs are located out of view by building occupants (in machine
rooms and similar service areas), self-adhesive plastic signs may be used
in lieu of engraved plastic laminate signs, at Installer's option.

Optional Use of Plastic Tags:

Where signs are located in accessible but concealed spaces, including the
instance where secondary wording can be reasonably located behind
removable ceilings or access panels, plasticized tags may be used in lieu of
engraved plastic laminate signs, at Installer's option.

Danger Signs:

General: In addition to installation of danger signs required by governing
regulations and requested by authorities, install appropriate danger signs at

12
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locations indicated and at locations subsequently identified by Installer of
mechanical work as constituting similar dangers for persons in or about
project.

Steam under pressure: Install danger sign where it is possible for high-

pressure steam to be released in a space which could possibly be occupied (by
anyone).

MAINTENANCE MATERIALS:

General : Furnish extra stock of each required item of identification materials
amounting to 5% of materials required for installations, including blank units
which have not yet been engraved stamped, written on or otherwise customzed
for project use.

END OF SECTION 01080

IDENTIFICATION SYSTEMS

Furnish extra stock of each required item of identification materials, mounting
to 5% of materials required for installations, including blank unit which have
not yet been engraved, stamped, written on or otherwise customized for project

use.

13
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SECTION_01090- DEFINITIONS AND_STANDARDS

PART 1 - GENERAL

RELATED DOCUMENTS:

Drawings and general provisions of Contract, including General and
Supplementary Conditions and Bills of Quantities and Specification
sections, apply to work of this section.

DESCRIPTION_OF REQUIREMENTS:

General: This section specifies procedural and administrative requirements
for compliance with the Jordanian governing regulations and the local codes
and standards imposed upon the work. These requirements include the
obtaining of permits, licenses, inspections, releases and  similar
documentation, as  well as payments, statements and similar
requirements associated with regulations, codes and standards.

"Regulations" is defined to include laws, statutes, ordinances and lawful
issued by governing authorities, as well as those rules, conventions and
agreements within the construction industry which effectively control
the performance of the work regardless of whether they are lawfully
imposed by governing authority or not.

Governing Regulations:
Refer to General and Supplementary Conditions for requirements related to
compliance with governing regulations.

DEFINITIONS:

General Explanation:

A substantial amount of specification language constitutes definitions for
terms found in other contract documents, including the drawings.
(Drawings must be recognized as diagramatic in nature and not completely
descriptive of the requirements indicated thereon.) Certain terms used in
contract documents are defined in this article. Definitions and explanations
of this section are not necessarily either complete or exclusive, but are
general for the work to extent they are not stated more explicitly in another
element of contract documents.

General Requirements:

The provisions or requirements of these Specifications sections apply to
entire work of Contract and, where so indicated, to other elements which
are included in project.
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Indicated: The term '"Indicated" 1is a cross-reference to graphic
representations, notes or schedules on drawings, to other paragraphs or
schedules in the specifications, and to similar means of recording

requirements in contract documents.

noted.

of

used

means
each

Where terms such as "shown," "noted," "scheduled," and "specified" are
used in lieu of "indicated," it is for purpose of helping reader locate cross-
reference, and no limitation of location is intended except as specifically

Directed, Requested, etc.: Where not otherwise explained, terms such
as "directed," "requested," "authorized," "selected," "approved," "required,"
"accepted," and  "permitted" ~mean "directed by Architect/Engineer,"
"requested by "Architect/Engineer," and similar phrases. However, no
such implied meaning  will  be interpreted to extend
Architect's/Engineer's responsibility into Contractor's area of construction
supervision.

Approve: Where used in conjunction with Architect's/Engineer's
response to submittals, requests, applications, inquiries, reports and claims
by Contractor, the meaning of term "approved" will be held to limitations

Architect's/Engineer's responsibilities and duties as specified in General
and Supplementary Conditions. In no case will  "approval" by
Architect/Engineer be interpreted as a release  of Contractor from
responsibilities to fulfill requirements of contract documents.

Project Site: The term "project site" is defined as the space available to
Contractor for performance of the work, either exclusively or in conjunction
with other performing other work as part of the project. The extent of project
site is shown on the drawings, and may or may not be identical with the
description of land upon which the project is to be built.

Furnish: Except as otherwise defined in greater detail, term "furnish" is
to mean supply and deliver to project site, ready for unloading, unpacking,
assembly, installation, etc., as applicable in each instance.

Install: Except as otherwise defined in greater detail, term "install" is used
to describe operations at project site including unloading, unpacking,
assembly, erection, placing, anchoring, applying, working to dimension,
finishing, curing protecting, cleaning, connecting, make ready for
operation, testing and similar operations, as applicable in each instance.

Provide:  Except as otherwise defined in greater detail, term "provide"
furnish and install, complete and ready for intended use, as applicable in
instance.

Installer: The term 'installer" is defined as the entity (person or firm)
engaged by Contractor, or its subcontractor .
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or sub-subcontractor for performance of a particular unit of work at project
site, including installation, erection, application and similar required
operations. It is a general requirement that such entities (Installers) be
expert in operations they are engaged to perform.

Testing Laboratory: The term "testing laboratory" is defined as  an
independent entity engaged to perform specific inspections or tests of the
work, either at project site or elsewhere; and to report and (if required)
interpret results of those inspections or tests.

Specification Content:

Because of methods by which this project specification has been produced,
certain general characteristics of content, and conventions in use of language
are explained as follows:

Specifying Methods: The techniques or methods of specifying to record
requirements varies throughout text, and may include "prescriptive," "open
generic-descriptive," "compliance with standards,” "performance," or a
combination of these. The method used for specifying one unit of work has

no bearing on requirements for another unit of work.

Overlapping_and Conflicting Requirements: Where compliance with 2 or
more industry standards or sets of requirements is specified, and overlapping
of those different standards or requirements establishes different or
conflicting minimums or levels of quality, the most stringent requirement is
intended and will be enforced, unless specifically detailed language written
into contract documents clearly indicates that a less stringent requirement is
to be fulfilled. Refer apparently-equal-but-different requirements, and
uncertainties as to which level of quality is more stringent, to
Architect/Engineer for a decision before proceeding.

Contractor's_Options: Except for overlapping or conflicting requirements,
where more than one set of requirements are specified for a particular unit

of work, option is intended to be Contractor's regardless of whether or not
it is specifically indicated as such.

Minimum_Quality/Quantity: In every instance, quality level or quantity
shown or specified is intended to be the minimum for the work to be performed or
provided. Except as otherwise specifically indicated, actual work may
either comply exactly with that minimum (within specified tolerances), or may

exceed that minimum within reasonable limits. In complying with
requirements, indicated numeric values are either minimums or maximums as noted
or as appropriate for context of the requirements. Refer  instances  of

uncertainty to Architect/Engineer for decision before proceeding.

Specialists, Assignments: In certain instances, specification text requires
(or implies) that specific work be is to be assigned to specialists or expert



el ) e Gungall lal hdiaa— Galigl) gl e £ e

entities, who must be engaged for the performance of that work. Such
assignments shall be recognized as special requirements over which the
Contractor has no choice or option. These requirements should not be
interpreted so as to conflict with the enforcement of buidling codes and
similar regulations governing the work; they are also not intended to
interfere  with local wunion jurisdiction settlements and  similar
conventions. Such assigments are intended to establish which party or
entity involved in a specific unit of work is recognized as "expert" for
indicated construction processes or operations. Nevertheless, the final
responsibility for fulfillment of entire set of contract requirements

remains with the Contractor.

which

with

Abbreviations:

The language of specifications and other contract documents is of the
abbreviated type in certain instances, and implies words and meanings
will be appropriately interpreted. Actual word abbreviations of a self-
explanatory nature have been included in the texts. Specific abbreviations
have been established, principally for lengthy technical terminology and
primarily in conjunction with coordination of specification requirements
notations on drawings and in schedules. These are frequently defined in
section at first instance of use. Trade association names and titles of general
standards are  frequently  abbreviated. Singular words  will be

interpreted  as plural and plural words will be interpreted as singular where
applicable and where full context of the contract documents so indicates.

INDUSTRY STANDARDS:

General Applicability of Standards: Except to the extent that more
explicit or more stringent requirements are written directly into the contract
documents, and local codes & standards, applicable standards of the
construction industry have the same force and effect (and are made a part of
contract documents by reference) as if copied directly into contract
documents, or as if published copies were bound herewith. Refer to the
other contract documents for resolution of overlapping and conflicting
requirements which result from the application of several different industry
Standards to the same unit of work. Refer to individual unit of work sections
for indications of which specialized codes and standard the Contractor must
keep at the project site, available for reference.

Referenced standards (referenced directly in contract documents or by
governing regulations) have precedence over non-referenced standards which
are recognized in industry for applicability to work.

Non-referenced standards recognized in the construction industry are
hereby defined, except as otherwise limited in contract documents as having
direct applicability to the work, and will be so enforced for performance of
the work. The decision as to whether an industry code or standard is
applicable to the work, or as to which of several standards are applicable,
is the sole responsibility of the Architect/Engineer.
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Publication Dates: Except as otherwise indicated, where compliance
with an industry standard is required, comply with standard in effect as of
date  of contract documents.

Updated Standards: At the request of the Architect/Engineer, Contractor

or governing authority, submit a change order proposal where an
applicable industry code or standard has been revised and reissued after the
date of the contract documents and before the performance of the work
affected. The Architect/Engineer will decide whether to issue the change order
to proceed with the updated standard.

Copies_of Standards: The contract documents require that each entity
performing work be experienced in that part of the work being performed.
Each entity is also required to be familiar with recognized industry standards
applicable to that part of the work. Copies of applicable standards are not
bound with the contract documents.

Where copies of standards are needed for proper performance of the work,
the Contractor is required to obtain such copies directly from the publication
source.

Although certain copies of standards needed for enforcement of the
requirements may be required submittals, the Architect/Engineer
reserves the right to require the Contractor to submit additional copies of
these standards as necessary for enforcement of the requirements.

Abbreviations and Names: The following acronyms or
abbreviations as referenced in contract documents are defined to mean the
associated names. Both names and addresses are subject to change, and are
believed to  be, but are not assured to be, accurate and up-to-date as of date of

contract

documents:
AASHTO American Association of State Highway & Transportation
Officials
444 North Capitol St.; Washington, DC 20001; 202/624-5800

ACPA American Concrete Pipe Association 8320 Old Courthouse Rd;
Vienna, VA 22180; 703/821-1990

ADC Air Diffusion Council 230 N. Michigan Ave.; Chicago, IL 60601;
312/372-9800

AGA  American Gas Association 1515 Wilson Blvd.; Arlington, VA 22209;
703/841-8400

AMCA Air Movement and Control Association 30 W. University Dr.;
Arlington Heights, IL 60004; 312/394-0150
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ANSI  American National Standards Institute 1430 Broadway; New York,
NY 10018; 212/354-3300

ARI  Air Conditioning and Refrigeration Institute 1815 N. Fort Myer Dr.;
Arlington, VA 22209; 703/524-8800

ASHRAE American Society of Heating, Refrigerating & Air- Conditioning
Engineers 1791 Tullie Circle, NE; Atlanta, GA 30329; 404/636-
ASME American Society of Mechanical Engineers 345 East 47th St.; New

York, NY 10017; 212/705-7722

ASPE  American Society of Plumbing Engineers 15233 Ventura Blvd.;
Sherman Oaks, CA 91403; 213/783-4845

ASSE American Society of Sanitary Engineers P.O. Box 9712; Bay
Village, OH 44140; 216/835-3040
ASTM American Society for Testing and Materials 1916 Race St.;

Philadelphia, PA 19103; 215/299-5400

AWS American Welding Society P.O. Box 351040; 550 Le Jeune
Rd., NW; Miami, FL 33135 305/443-9353

AWWA American Water Works Association 6666 W. Quincy Ave.,
Denver, CO 80235; 303/794-7711

CGA Compressed Gas Association 1235 Jefferson Davis Highway;
Arlington, VA 22202 703/979-0900

CISPI Cast Iron Soil Pipe Institute

1499 Chain Bridge Rd.; McLean, VA 22101; 703/827-9177
BSI British standards institute

DIN Institute of German standards

EIA Electronic Industries Association 2001 Eye St., NW;

Washington, DC 20006; 202/457-4900

EPA Environmental Protection Agency 2001 Eye St., NW;
Washington, DC 20006; 202/457-4900

FCI Fluid Controls Institute P.O. Box 9036; Morristown, NJ
07960; 201/829-0990
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FS

GMP

IEEE

IRI

ISA

ISO
MOPW

MCAA

MSS
Fittings

NBS

NEC

NECA

NF

NEMA

NFPA

PDI

SMACNA

Federal Specification (General Services Admin.) Obtain from

your Regional GSA Office, or purchase from GSA
Specifications Unit (WFSIS); 7th and D Streets, SW;
Washington, DC 20406; 202/472-2205 or 2140

Good Manufacturing Practice inc,

Institute of Electrical and Electronic Engineers, Inc.
345 E. 47th St.; New York, NY 10017; 212/705-7900

Industrial Risk Insurers 85 Woodland St.; Hartford, CT
203/525-2601

Instrument Society of America P.O. Box 12277; Research
Triangle Park, NC 277009;

international standards organization
Manufactory of Public Work of HKJ-Amman

Mechanical Contractors Association of America 5530

Wisconsin Ave.; Suite 750; Chevy Chase, MD 20815; 202/654-

7960

Manufacturers Standardization Society of the Valve and
Industry 5203 Leesburg Pike; Falls Church, VA 22041;
703/998-7996

NAPF  (See DLPA)

National Bureau of Standards (U.S. Dept. of Commerce)
Gaithersburg, MD 20234; 301/921-1000

National Electrical Code (by NFPA)

National Electrical Contractors Association
7315 Wisconsin Ave.; Bethesda MD 20814; 301/657-3110

Normes francaises

National Electrical Manufacturers Association
2101 L St., NW; Washington, D. C. 20037; 202/457-8400

National Fire Protection Association

Batterymarch Park, Quincy, MA 02269; 617/770-3000
Plumbing and Drainage Institute (c/o Austin O.Roche,Jr.
5342 Blvd. P1.; Indianapolis, IN 46208; 317/251-5298

Sheet Metal & Air Conditioning Contractors' National
Association
P.O. Box 70; Merrifield, VA 22116; 703/790-9890
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TIMA Thermal Insulation Manufacturers Association
7 Kirby Plaza; Mt. Kisco, NY 10549; 914/241-2284

UL Underwriters Laboratories
333 Pfingsten Rd.; Northbrook, IL 60062; 312/272-8800

WSC Water Systems Council
221 N. LaSalle St.; Chicago, IL 60601; 312/346-1600

W.W.P.A. Woven Wire Products Association
2515 N. Nordica Ave.; Chicago, IL 60635; 312/637-1359

GOVERNING_REGULATIONS/AUTHORITIES:
General: The procedure followed by Architect/Engineer has been to  contact
governing authorities where necessary to obtain information needed for the

purpose of preparing contract documents; recognizing that such information
may or may not be of significance in relation to Contractor's
responsibilities for performing the work. Contact governing authorities

directly for necessary information and decisions having a bearing on performance of
the work.

Trade Union Jurisdiction: It is a procedural requirement that the Contractor
maintain, and require prime subcontractors to maintain, complete current
information on jurisdictional matters, regulations actions and pending actions,
as applicable to the work. Discuss new developments at  appropriate

project meetings at the earliest feasible dates, and record information of relevance
along with the action agreed upon. The manner in which contract documents have
been organized and subdivided is not intended to be an indication of jurisdictional

or trade union agreements. Assign and subcontract the work, and employ
tradesmen and laborers, in a manner which will not unduly risk jurisdictional
disputes of a kind which could result in conflicts, delays, claims and losses

in the performance of the work.

SUBMITTALS:

Permits, Licenses and Certificates: For the Owner's records, submit  copies of

permits, licenses, certifications, inspection reports, releases, jurisdictional

settlements, notices, receipts for fee payments,  judgments, and similar

documents, correspondence and records established in conjunction with

compliance with standards and  regulations  bearing upon performance of
the work.

END OF SECTION 01090
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SECTION 01300
SUBMITTALS
1- DESCRIPTION

This section covers the requirements for Contractor submittals of data, shop
drawings, operation and maintenance manuals, and construction schedes to
the Engineer prior to starting of work.

All drawings, data and samples shall be submitted to the Engineer for review
accompained by acceptable transmital form or letter.

Submittals shall be transmitted to the adress indicated in the
Agreement:-

1-1 Related Work:

Other items of work that relate to and are referenced in this section include,
but are not limited to, the following

sections:-

Part 1- General Conditions

Part 2- Conditions of Particular Application

Special Conditions of Contract

Supplementary Provisions

General Equipment and Material Stipulations.

Bills of Quantities

Individual specific requirements for submittals are
described in other sections.

1-2 Submittals Schedule:

The sequence of submission of all drawings, data and samples shall follow
logical progressions, such that all information required for review shall be
available. A letter of transmittal shall accompany each submittal.

The Contractor shall allow at least fourteen (14) working days for review by
the Engineer unless otherwise stated in the Contract.

The following table summarizes the timing, quantity and type of submission of
documents required at various stages of the

Contract:-

Abbreviation: P: print, R: reproducible
C:copy , H: hard copy

N: photographic negative.

G: original

SUBMITTAL QUANTITY REQUIRED All SUBMITTALS



DESCRIPTION FOR REVIEW, DRAFT BEFORE:

& FINAL (each)
1. -Drawings and 5P+ 1R 16 Weeks prior to
-data for review 1P + 1R manufacture or
2. Letters 1G +2C
3. Manufacturer's and 4C No less than 45 days
suplier's test prior to date equip-
certificates. is needed at jobsite
4. Operation & Main- 2C +4H Before comissioning
tenance Manuals.
5. As-Built Drawings. 5P+ 1R Unit Acceptance of
final Unit.
6. Samples As required Upon request by the
Engineer.
7. Photographs 2P+ 1N With monthly invoices

for payment.

8. Other Submittals as may be required.

2- CONSTRUCTION SCHEDULE

Within  twenty days after the (effective date of the Agreement), the
Contractor shall prepare and submit to the Engineer for review and
acceptance an estimated construction progress schedule for the Work, with
subschedules of related activities which are essential to its progress. The
schedule shall be in the form of a computer implemented modified CPM
(Critical Path Method) for project scheduling with arrow diagrams. The
Contractor's attention is directed to the construction sequencing requirements
stated elsewhere in the tender documents.

2-1 Arrow Diagram:

The schedule shall be sufficiently detailed to indicate such activities as shop
drawing submittal and review, equipment manufacture and delivery,
installation of equipment, concrete pours, and Subcontractor's items of
work. Construction activities of less than one day duration or more than
five days duration shall be kept to a minimum. Each activity shall be
labeled with the following information: Description, duration, scheduled
start date, latest completion date, and total float. The critical path of

activities shall be indicated on the arrow diagram by a heavy line.

2-2 Listings:



every

as
the

Two chronological listings of the information shall be prepared: One for
scheduled start dates and one for latest completion dates. Each listing shall
show activity node numbers, description, scheduled start date, duration in
work days, latest completion date, and total float for each item in the arrow
diagram.

2-3 Submittals:

The initial critical path schedule and subsequent revisions shall reflect the
actual progress of the Project to within five (5) days prior to submittal.
Contractor and his representative who prepared the schedule shall meet
with Engineer and Employer to review the intitial schedule and each
subsequent revision. The meeting will be held in the office of the Engineer.

At least five copies of the arrow diagram and listing shall be submitted. A
revised arrow diagram and listing shall be prepared and submitted at least
60 dyas.

If the initial schedule or any subsequent revision is not acceptable to the
Engineer, Contractor shall revise the schedule and resubmit as many times
necessary until the schedule is acceptable to the Engineer. Acceptance of
schedule will not be unreasonably withheld.

2-4 Shop Drawings Schedule:

At the time the initial critical path schedule is submitted, the Contractor shall
submit a schedule of the items of materials and equipment for which shop
drawings are required by the specifications. For each required shop drawings,
the Contractor shall give the date he intends to submit the drawings to
Engineer for review and the date he will require its return to avoid delay in
any activity beyond the scheduled start date. Contractor shall allow
sufficient time for initial review, correction and resubmission, and final
review of all Shop Drawings. In no case will a schedule be acceptable
which allows less than 14 working days for each review by the Engineer.

2-5 Progress Reports:

At the end of each month, the Contractor shall submit to the Engineer the
node numbers of the activities that have been completed with their actual start
and completion dates, and a list of the activities on which work is currently
in progress and the number of working days required to complete each.

If at any time during the Project, the Contractor fails to complete any
activity by its latest completion date, he shall within five days submit to the
Engineer, in writing, his plans to reorganize his work force to return to the
schedule and prevent delays on any other activity.

3- SCHEDULE OF VALUES

After review of the tentative schedule at a preconstruction concference,
and before submission of the first application for payment, the Contractor
shall prepare and submit to the Engineer a schedule of values covering each
lump sum item. The schedule of values, showing the value of each kind of



work, shall be acceptable to the Engineer before any partial payment estimate
is prepared.

The sum of the items listed in the schedule of values shall equal the contract
lump sum price. Such items as Bond premium, temporary construction
facilities, and plant may be listed separately in the schedule of values,
provided the costs can be substantiated. Overhead and profit shall not be
listed as separate items.

An unbalanced schedule of values providing for overpayment to the
Contractor ~ on items of work which would be performed first will not be
accepted. The schedule of values shall be revised and resubmitted until
acceptance to Engineer. Final acceptance by Engineer shall indicate only consent to
the schedule of values as a basis for preparation of applications for progress

payments, and shall not constitute an agreement as to the vlaue of each

indicated item.

4- SHOP DRAWINGS AND ENGINEERING DATA
Before performing any works The Contractor shall submit shop drawings and
Engineering data covering all equipment and fabricated materials to  be
furnished shall include drawings and  descriptive information in

sufficient detail to show the kind, size, arrangement, and operation of
component  materials and devices; the external connections, anchorages, and
supports required; performance characteristics; and dimensions needed

for installation and correlation with other materials and equipment shown on the
drawings shall show but not limited to level and coordinates of piping and
equipment .
Coordination with all other works, any deviation from specification and / or
design, space requirement.
Accessibility for maintenance, wiring diagrams and layout and method of
control .

All submittals, regardless of origin, shall be stamped with the approval of the
Contractor and identified with the name and number of this Contract, the
Contractor's name, and references to applicable  specification paragraphs and



Contract Drawings. Equipment and materials descriptive literature not readily cross
referenced with the drawings or specifications shall be identified by a suitable
notation. Each submittal shall indicate the intended use of the item in the Work.
When catalog pages are submitted, applicable items shall be clearly identified and
items not pertinent to this project shall be crossed out. The current

revision, issue number, and date shall be indicated on all drawings and other
descriptive data. Schematics and connection diagrams for all  electrical
equipment shall be submitted for review. A manufacturer's standard connection
diagram or shcematic showing more than one scheme of connection will NOT be
accepted, unless it is clearly marked to show the intended connections.

The Contractor's stamp of approval is a representation to the Employer and
Engineer that Contractor accepts full responsibility for determining and  verifying
all quantities, dimensions, field construction criteria, materials, catalog numbers,
and similar data, and that he has reviewed or coordinated each submittal with the
requirements of the Work and the Contract Documents.

All deviations from the Contract Documents shall be identified on each submittal and
shall be tabulated in the Contractor's letter of transmittal. Such tabulation shall
indicate essential details of all changes proposed by Contractor (including
modifications to other facilities that may be result of the deviation) and all required
piping and wiring diagrams.

The Contractor shall accept full responsibility for the completeness of each
submission, and, in the case of aresubmission, shall verify that all exceptions
previously noted by the Engineer have been taken into account.

Any need for more than one resubmission, or any other delay in obtaining the
Engineer's review of submittals will not entitle the Contractor to extension of the
Contract Time unless delay of the Work directly caused by a change in  the Work
authorized by a Change Order or by failure of the Engineer to return any
submittal within 14 working days after its receipt in the Engineer's office.

The Engineer's review of drawings and data submitted by Contractor will cover
only general conformity to the drawings and specifications, external connections, and
dimensions which affect the layout.The Engineer's review does not indicate a
thorough review of all dimensions, quantities, and details of the materials,
equipment, device of item shown. The Engineer's review of submittals shall not
relieve the Contractor from



responsibility for errors, omissions, or deviations, nor responsibility for
compliance with the Contract Documents.The Engineer will not accept submittals
from any one but the Contractor. Submittals shall be consecutively numbered
referenced by specification number in direct sequence of submittal and
without division by subcontracts or trades. Resubmittals shall bear the number
of the first submittal followed by a letter (A, B, etc..) to indicate the sequence of
the resubmittal. Two marked copies of each drawing, marked to show the result of
the Engineer's review shall be returned to the Contractor.

When the drawings and data are returned marked NO ACCEPTANCE or
RETURNED FOR CORRECTION, the corrections shall be made as noted thereon
and as instructed by the Engineer and one corrected copy and one corrected
reproducible copy shall be resubmitted.

Fabrication shall not commence until the final drawings have been returned marked
Exceptions Noted or No Exceptions Noted by the Engineer. When corrected copies
are resubmitted, Contractor shall in writing direct specific attention to all revisions
and shall list separately any revision made other than those called for by Engineer on
previous submissions.

When the drawings and data are returned marked EXCEPTIONS NOTED, NO
EXCEPTIONS NOTED, or RECORD COPY, no additional copies need be
furnished.

4-1 Certificates:

Where certificates are required by the relevant technical specification
section, four copies of each such certificate under manufacturer's letterhead
shall be submitted by the Contractor.

Certificates shall be clearly identified by serial or reference number

where possible to the material being certified and shall include, but not be
limited to, providing the following information, Contractor's name, project
name, name of the item, manufacturer's name, and reference to the
appropriate drawing, technical

specification section and paragraph number, control register reference all as
applicable and required by the relevant quality standard or specification.

The timing for submittal of certificates shall be as follows:-

l. Manufacturer's and supplier's test certificates shall be submitted not less
than forty-five (45) calendar days prior to the time that the materials
represented by such certificates are needed for incorporation into any work.
Material represented by such certificates shall not be manufactured,
delivered to the site nor incorporated into any work without any such review.

2. Certificates of tests (certificate of compliance to the specification), carried
out during the performance or on completion of parts of the Permanent
Works shall be submitted as soon as the tests have been completed.



4-2 Layout Data:

Contractor shall keep neat and legible notes of measurements and calculations
made by him in connection with the layout of the Work. Copies of such data
shall be furnished to the Engineer for use in checking Contractor's layout
as specified herein. All such data considered of value to the Employer will be
transmitted to the Employer by the Engineer with other records upon
completion of the Work.

5- OPERATION AND MAINTENANCE MANUALS

Adequate  operation and maintenance information shall be supplied for all

and

equipment requiring maintenanceor other attention. The equipment supplier
shall prepare an operation and maintenance manual for each type of
equipment indicated in the Equipment Schedule. Parts lists and operating
maintenance instructions shall be furnished for other equipment not listed
in the Equipment Schedule.

Operation and maintenance Manuals shall indicate the following:-

Equipment function, normal operating characteristics, and
limiting conditions.

Assembly, installation, alignment, adjustment and checking
instructions.

Operating instructions for startup, routine and normal
operation, regulation and control, shutdown, and emergency
conditions.

Lubrication and maintenance instructions.

Guide to " Troubleshooting ".

Parts lists and predicted life of parts subject to wear.

Outline, cross section, and assembly drawings, engineering
data, and wiring diagrams.

8. Test data and performance curves, where applicable.

The operation and maintenance manuals shall be in addition to any

instructions or parts lists packed with or attached to the equipment when
delivered, or which may be required by Contractor.

size

Manuals and other data shall be printed on heavy, first quality paper, A4
(210 x 297mm ) with standard 3-hole punching. Drawings and diagrams
shall be reduced to A4 or B4 (210 x 297mm or 254 x 365mm ). Where
reduction is not practicable, larger drawings shall be folded separately and
placed in envelopes which are bound into the manuals. Each envelope shall
bear suitable identification on the outside.



to

the

Two preliminary copies of each manual, temporarily bound in heavy paper
covers earing suitable identification, shall be submitted to the Engineer prior
the date of shipment of the equipment. After review by Engineer, four final
copies of each operation and maintenance manual shall be prepared and
delivered to Engineer not later than 30 days prior to placing the
equipment in operation. Final manuals and all parts lists and information
shall be assembled in substantial, permanent, three-ring or three-post
binders. As much as possible, material shall be assembled and bound in
same order as specified, and each volume shall have a table of contents and
suitable index tabs.

All material shall be marked with Project identification, and inapplicable
information shall be marked out or deleted.

Shipment of equipment will not be considered complete until all required
manuals and data have been received.

6- CONSTRUCTION PHOTOGRAPHS

The Contractor shall arrange for photographs to be taken by an approved
professional phtographer as ordered by the Engineer's Representative and
shall provide from each negative for colored prints, unmounted and of a size
not less than 165mm x 215mm. The Contractor shall ensure that no use is
made of any negative or print without permission from the Employer. The
Contractor shall also ensure that no unauthorized photography is allowed on
the site. =~ The Contractor shall be required to provide an average of 5
photographs per month, the phtographs shall be submitted to the Engineer
with the Contractor's partial payment requests.

The Contractor shall furnish to the Engineer's Representative sufficient
35mm camera, with films for color prints, 35mm, to take on the average of
200 photographs per month during the length of this Contract. In addition,
the Contractor will pay for all developing of the photographs taken by the
Engineer's Representative.

All photographs shall be produced by a competent photographer, and shall
be coloured phtographs of commercial quality. All negatives and two 100
by 125 mm prints of each view shall be submitted. Negatives shall be
individually mounted and identified with description of view and date.
Prints shall be mounted on linen with flap for binding or enclosed in clear
plastic binders approved by the Engineer. Included in each view shall be a
board which clearly indicates the name and number of the contract, name of
Contractor, description and location of view, and date photographed.

No separate payment will be made to the Contractor for any photographic
responsibilities.  The costs for providing all photographs, film and
developing of film, shall be included in the prices bid for the various items of
work under this Contract.



END OF SECTION 01300
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SECTION_02720_- SEWER_COLLECTION_SYSTEM
PART_1_- GENERAL
RELATED_DOCUMENTS:

Drawings and general provisions of the Contract, including

General and Supplementary Conditions, Bills of Quantities and
Specification sections, apply to work of this section.

DESCRIPTION_OF_WORK:

Extent of sewer collection system work is shown on drawings.
Sewer collection system work includes, but is not limited to,

the following:
Sanitary sewer conduits.
Storm sewer conduits.
Manholes, frames and covers.
Catch basins, frames and gratings.

Excavation and backfilling for sewer collection system is
specified in a seperate section.

QUALITY_ASSURANCE:

Installer: The Contractor or a firm specializing and
experienced in sewer collection system work for not less than

5 years.
SUBMITTALS:

Shop Drawings: Submit shop drawings for system, showing
conduit types and sizes, locations, elevations and slopes for
horizontal runs. Include details of underground structures,
accessories, fittings, and connections.
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PART 2 - PRODUCTS

CONDUIT_MATERIALS:

General: Furnish ells, tees, reducing tees, wyes, couplings,

increasers, crosses, transitions and end caps of same type and

class of material as conduit, or of material having equal or

superior physical and chemical properties as acceptable to the

Architect/Engineer.
Poly (Vinyl Chloride) Pipe (PVC) as indicated on drawings for all internal pipes to
BS standards, BS 4514 for exposed pipes and to BS 4660 or to DIN 8062 & or

equivalent for burried pipes & connection pieces to manholes.
Galvanised steel pipe: use clas B GSP for CSSD and high temp >60°

CONCRETE_MANHOLES:
Concrete Base: Precast or cast-in-place, at Contractor's
option. Use concrete which will attain a 28-day compressive
strength of not less than 3000 psi.
Precast ConcreteManholes: Ministry of Public Works Standards,
or as acceptable by the local Water Authority of Jordan, or to
ANSI/ASTM< C478. Standard prefab rings, for manholes deeper

than 1.2 meters with

Eccentric cone precast top for deep manholes as practical as
possible.

Flat slab top for shallow manholes.

MASONRY_MATERIALS: for shallow manholes:
Manhole Brick: ANSI/ASTM C 32, Grade MS.
Sewer Brick: ANSI/ASTM C 32, Grade SS.
Masonry Mortar: ANSI/ASTM C 270, Type M.

For minor amounts of mortar, packaged materials complying
with ANSI/ASTM C 387, Type M, will be acceptable.

METAL_ACCESSORIES:

Manhole Frames and Covers: Grey cast iron, ANSI/ASTM A 48.
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Heavy duty at roads, medium duty at sidewalks and other areas
outside the buildings and at warehouses and forklift passages.
Otherwise light duty covers. All shall be cast iron covers

Furnish covers with cast-in legend ("STORM" or "SANITARY" to

suit installation in ARABIC) on roadway face.

Manhole_Steps:
Grey cast iron, ANSI/ASTM A 48, Class 30 B, integrally cast
into manhole sidewalls, unless otherwise indicated.

Catch Basin Frames and Gratings: Grey cast iron, ANSI/ASTM A
48, Class 30 B.

PART 3 - EXECUTION
INSTALLATION_OF _CONDUIT:

General:
Install _conduit in accordance with WAJ instructions, except
where more stringent requirements are indicated.

Inspect conduit before installation to detect apparent
defects. Mark defective materials with white paint and
promptly remove from site.

Lay conduit beginning at low point of a system, true to grades
and alignment indicated with unbroken continuity of invert.

Place bell ends of clay conduit or groove end of concrete
conduit facing upstream.

Install _gaskets in accordance with manufacturer's
recommendations for use of lubricants, cements, and other
special installation requirements.

Plastic_Pipe: Install plastic piping in accordance with pipe
manufacturer's instructions. Use joint adhesives as
recommended by manufacturer to suit basic pipe materials.

Cleaning_ Conduit: Clear interior of conduit of dirt and other
superfluous material as work progresses. Maintain swab or
drag in line and pull past each joint as it is completed.

Place plugs in ends of uncompleted conduit at end of day or

whenever work stops.
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Flush lines between manholes if required to remove collected
debris.

Joint_Adaptors: Make joints between cast iron pipe and other
types of pipe with standard manufactured cast iron adapters
and fittings.

Grout joints between cast iron pipe and concrete pipes
thoroughly with cement mortar to make watertight joint.

Closing_Abandoned Ultilities: Close open ends of abandoned
underground utilities which are indicated to remain in place.
Provide sufficiently strong closures to withstand hydro-static

or earth pressure which may result after ends of abandoned
utilities have been closed.

Close_open_ends_of concrete or masonry utilities with not less
than 8" thick brick masonry bulkheads.

Close open_ends of Plastic conduit with threaded caps, plastic
plugs, or other acceptable methods suitable for size and type
material being closed. Wood plugs are not acceptable.

Interior_Inspection:
Inspect conduit to determine whether line displacement or
other damage has occurred.

Make inspections after lines between manholes, or manhole
locations, have been installed and approximately two feet of
backfill is in place and at completion of project.

If inspection indicates poor alignment, debris, displaced
pipe, infiltration or other defects, correct such defects to
satisfaction of Architect/Engineer.

UNDERGROUND_STRUCTURES:
Masonry ConstructionManholes:

Mix mortar with only enough water for workability.
Retempering of mortar will not be permitted. Keep mortar
mixing and conveying equipment clean. Do not deposit mortar
upon, or permit contact with, the ground.

Lay masonry in mortar so as to form full bed with ends and
side joints in one operation, and with full bed and vertical
joints, not more than 5/8" wide. Protect fresh masonry from
too rapid drying.
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Apply a 1/2" thick mortar coating on both interior and
exterior wall surfaces.

Where manholes occur in pavements, set tops of frames and
covers flush with finish surface. Elsewhere, set tops 3"
above finish surface, unless otherwise indicated.

Use an epoxy bonding compound where manhole steps are mortared
into masonry walls.

Precast Concrete Manholes: Place precast concrete sections as
shown on drawings. Where manholes occur in pavements, set
tops of frames and covers flush with finish surface.
Elsewhere, set tops 3" above finish surface, unless otherwise
indicated.

Use epoxy bonding compound where manhole steps are mortared
into manhole walls.

Provide rubber joint gasket complying with ASTM C 443.

Catch_Basins:
Construct catch basins to the sizes and shapes indicated.

Use concrete which will attain a 28-day compressive strength of not
less than 3000 psi.

Set cast iron frames and gratings to elevations indicated.

BACKFILLING:

General: Conduct backfill operations of open-cut trenches closely
following laying, jointing and bedding of pipe, and after initial
inspection and testing are completed.

TESTING:

Perform testing of completed conduit lines in accordance with authorities having
jurisdiction.

Use standard plups for closing conduits clusing test.

Test PVC pipes for one hour with minimum pressure of 1.5m.

END OF SECTION 02720
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SECTION_15051_- MECHANICAL_WORK
PART 1 - GENERAL

RELATED DOCUMENTS:
Drawings and general provisions of Contract, including General
and Supplementary Conditions, Bills of Quantities and
Specification sections, apply to work of this section.

This section is a part of each Mechanical section making
reference to mechanical related work specified herein.

DESCRIPTION_OF WORK:

Extent of mechanical related work required by this section is
indicated on drawings and/or specified in other sections of
the Specifications.

Types of mechanical related work specified in this section
include the following:

Access to Mechanical Work:

Access doors in walls, ceilings, and floors.
Removable cover plates in walls, ceilings, and floors.

Excavating for Mechanical Work:

Underground mechanical utilities and services.
Underground tanks, basins, and equipment enclosures.
Exterior water circulation and distributin systems.
Drainage and distribution fields.

Concrete for Mechanical Work:

Lean concrete backfill to support mechanical work.

Encasement of mechanical work.

Underground structural concrete to accommodate mech. work.

Tanks and vaults of mechanical work.

Basins and curbs for mechanical equipment.

Mech. equipment foundations and housekeeping pads.

Inertia bases for isolation of mech. work.

Rough grouting in and around mech. work.

Patching concrete cut to accommodate mech. work.
Painting of Mechanical Work:

Exposed concrete provided as part of mech. work.

Exposed piping systems.

Exposed ductwork systems.

Exposed mechanical insulation.
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Exposed mechanical equipment.
Louvers.
Color-coded work.

Access_requirements within mechanical work, to mechanical or
electrical components within work, are specified in other
sections; not work of this section.

Quality control testing for concrete work is required as work
of this section.

QUALITY_ASSURANCE:

Access_Units_Fire-Resistance_Ratings:
Where fire-resistance rating is indicated for construction
penetrated by access units, provide UL listed-and-labeled
units, except for units which are small than minimum size
requiring ratings as recognized by governing authority.

Concrete Work Codes and Standards: Comply with local governing codes
and standards.

ACI 301 "Specifications for Structural Concrete for

Buildings".

ACI 311 "Recommended Practice for Concrete Inspection".
ACI 318 "Building Code Requirements for Reinforced Concrete".

ACI 347 "Recommended Practice for Measuring, Mixing,
Transporting and Placing Concrete".

Concrete Reinforcing Steel Institute, "Manual of Standard
Practice".

Painting Work:

In general and where applicable, comply with indicated Federal
Specifications for paint quality, and use only paint from
original containers which bear manufacturer's labels
indicating compliance with required Federal Specifications.

SUBMITTALS:

Product_Data, Access_Units: Submit manufacturer's technical
data and installation instructions for each type of access

door assembly, including setting drawings, templates,
instructions and directions for installation of anchorage
devices.

Shop Drawings, Mech. Concrete Work: Submit shop drawings for
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structural type concrete work (tanks, vaults, basins,
foundations and other supports), showing dimensions of formed

shapes of concrete; bending, placement, sizes and spacing of
reinforcing steel; location of anchors, isolation units,
hangers and similar devices to be integrated with concrete
work; and piping penetrations, access openings, inlets and
other accessories and work to be accommodated by concrete
work.

Manufacturer's_Data, Mech. Concrete_Work:
Submit data on products, including cements, special
aggregates, form-coating compound, admixtures, moisture
barriers, waterstops, expansion joint fillers, sealants, and
concrete curing products. Product manufacturer's
certification where indicated.

Manufacturer's_Data, Paint_for Mech._Work:
Submit manufacturer's technical information, including
analysis of ingredients and application instructions for
products used in painting work.

Access_Door_Construction:
Except as otherwise indicated, fabricate wall/ceiling door
units of welded steel construction with welds ground smooth;
16-gage frames and 14-gage flush panel doors; 1750 swing with
con to show materials and coats applied.

DELIVERY, STORAGE, AND_HANDLING:
Deliver painting materials to job site in original, new and
unopened packages and containers bearing manufacturer's name
and label showing the following information:

Name and title of material.
Manufacturer's stock number and date of manufacture.
Contents by volume, for major pigments and vehicles.

PROJECT_CONDITIONS:

Existing_Ultilities:
Locate & protect existing utilities and other underground work
in manner which will ensure that no damage or service
interruption will result from excavating and backfilling.

Protect property from damage which might result from
excavating and backfilling.

Coordinate_excavations with weather conditions, to minimize
possibility of washouts, settlements and other damages and
hazards.



el ) ve Qe dlall Adiaa Gl gdal) e g e

Environmental Conditions, Painting Work:
Comply with governing regulations concerning use of and
conditions for application of paint. Comply with
manufacturer's recommendations and instructions. Do not apply
paint in unfavorable conditions of temperature, moisture

(including humidity) or ambient contamination (dust and other
pollutants).

PART 2 - PRODUCTS
ACCESS_TO MECHANICAL_WORK:

Access_Doors:
General: Where floors, walls and ceilings must be penetrated
for access to mechanical work, provide types of access doors
indicated, including floor doors if any. Furnish sizes
indicated or, where not otherwise indicated, furnish adequate
size for intended and necessary access. Furnish
manufacturer's complete units, of type recommended for
application in indicated substrate construction, in each case,
complete with anchorages and hardware.

Access_Door_Construction:
Except as otherwise indicated, fabricate wall/ceiling door
units of welded steel construction with welds ground smooth;
16-gage frames and 14-gage flush panel doors; 1750 swing with
concealed spring hinges; flush screw-driver-operated cam
locks; factory-applied rust-inhibitive prime-coat paint
finish.

Units_Set at_Grade:
Except as otherwise indicated, provide manufacturer's standard
round or square cast-iron units, complete cast-iron pipe
extension t protect mechanical element being accessed;
designed to be set slightly above finish grade, and to be
either supported by compacted soil or to be encased in
concrete; secure plate to body with bronze screws; natural
mill finish on plate and body.

Available Manufacturers:  Subject to compliance with
requirements, manufacturers offering removable access plates
which may be incorporated in the work include, but are not
limited to, the following:

Companies with experience of not less than 10 years in Manufacturing these
Products.
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EXCAVATING FOR MECHANICAL WORK:
Backfill Materials:

Subbase Material: Graded mixture of gravel, sand, crushed
stone or crushed slag.

Finely-Graded Subbase Material: Well graded sand, gravel,
crushed stone or crushed slag, with 100% passing 3/8" sieve.

Backfill Material: Soil material suitable for compacting to
required densities, and complying with AASHO Designation M 145,
Group A-1, A-2-4, A-2-5 or A-3.

GENERAL_PAINTING_PRODUCT_REQUIREMENTS:

Pigments:  Provide paint with pure, non-fading
pigments,recognized to be safe, durable and environmentally
acceptable, and containing nor more than 0.5 percent lead (by
weight in total dry film).

Vehicles and Thinners: Comply with governing regulations and
recognized safe practices in handling, use and drying of paint
vehicles and thinners. Compatibility of paint products is the
Contractor's exclusive responsibility. Select paint products

to ensure freedom from problems relating to vehicles and
thinners of type and within limits recommended by paint
manufacturer.

Undercoat_Paints: Use paint produced by same manufacturer as
paint to be used for finish coats.

Colors: Provide colors as indicated or established by
Architect/ Engineer, by color schedule or by other indication

or, where not otherwise indicated, as selected by
Architect/Engineer from manufacturer's standard (non-premium
cost) colors available for type of paint to be provided in

each case.

Color-Coded FinisheS: For finishes indicated to be color-
coded for identification, provide paint complying with the
color requirements of ANSI A13.1 "Scheme for the
Identification of Piping Systems", except where another
specific color requirement is indicated.

Standards: In the following designated paint systems
(example: "IPS-22") the descriptions similar to "...(TT-P-55,
Type II)..." refer to Federal Specifications of that number,
and indicate required compliance with that publication as
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minimum standard of quality for paint product as named.
Product of recognized higher quality can be used, provided
either label indicates compliance with required standard, or
manufacturer submits proofand certification that product
meets or exceeds standard in every significant measure of
quality.
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SECTION_15140 - SUPPORTS_AND_ANCHORS
PART 1 - GENERAL
RELATED DOCUMENTS:

Drawings and general provisions of Contract, including General
and Supplementary Conditions, Bills of Quantities and
Specification sections, apply to work of this section.

This section is Basic Mechanical Materials and Methods
section, and is a part of each section making reference to
supports and anchors specified herein.

DESCRIPTION_OF WORK:

Extent of supports and anchors required by this section is
indicated on drawings and/or specified in other Division-15
sections.

Types_of supports and anchors specified in this section
include the following:

Horizontal-Piping Hangers and Supports.
Vertical-Piping Clamps.
Hanger-Rod Attachments.
Saddles and Shields.
Spring Hangers and Supports.
Miscellaneous Materials.
Roof Equipment Supports.
Anchors.
Equipment Supports.

Supports_and_anchors furnished as part of factory-fabricated
equipment, are specified as part of equipment assembly in
other Mechanical sections.

QUALITY_ASSURANCE:

Manufacturer's_Qualifications: Firms regularly engaged in
manufacture of supports and anchors, of types and sizes
required, whose products have been in satisfactory use in
similar service for not less than 5 years.

Codes_and_Standards:
Code Compliance: Comply with applicable plumbing codes

pertaining to product materials and installation of supports
and anchors.
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UL and FM_ Compliance: Provide products which are UL-listed
and FM approved.

MSS Standard Compliance:

Provide pipe hangers and supports of which materials, design,
and manufacture comply with MSS SP-58.

Select and apply pipe hangers and supports, complying with MSS
SP-69.

Fabricate and install pipe hangers and supports, complying
with MSS SP-89.

Terminology used in this section is defined in MSS SP-90.
SUBMITTALS:

Product Data: Submit technical product data, including
installation instructions, and drawings for each type of
support and anchor. Submit pipe hanger and support schedule
showing Manufacturer's figure number, size, location, and
features for each required pipe hanger and support.

Shop Drawings: Submit manufacturer's assembly-type shop
drawings for each type of support and anchor, indicating
dimensions, weights, required clearances, and methods of
assembly of components.

Maintenance Data: Submit maintenance data and parts list for
each type of support and anchor. Include this data, product
data, and shop drawings in maitenance manual.

PART 2 - PRODUCTS
HORIZONTAL_- PIPING_HANGERS_AND_SUPPORTS:

General: Except as otherwise indicated, provide factory-
fabricated horizontal-piping hangers and supports complying
with MSS SP-58, of one of the following MSS types listed,
selected by Installer to suit horizontal-piping systems, in
accordance with MSS SP-69 and manufacturer's published product
information. Use only one type by one manufacturer for each
piping system. Select size of hangers and supports to exactly
fit pipe size for bare piping, and to exactly fit around
piping insulation with saddle or shield for insulated piping.
Provide copper-plated hangers and supports for copper-piping
systems.

Adjustable Steel Clevise Hangers: MSS Type 1.



el ) ve Qe dlall Adiaa Gl gdal) e g e

(to suspend insulated or noninsulated stationaty pipes)
Yoke Type Pipe Clamps: MSS Type 2.
(to suspend pipes requiring 100mm insulation thickness )

Steel Double Bolt Pipe Clamps: MSS Type 3.
(as above but flexibility of clamp is required)

Steel Pipe Clamps: MSS Type 4.
(to suspend pipes without insulation)

Adjustable Steel Band Hangers: MSS Type 7.
Adjustable Band Hangers: MSS Type 9.
Adjustable Swivel Rings, Band Type: MSS Type 10.
Split_Pipe Rings: MSS Type 11.

(last four are acceptable for noninsul. stationary pipes
suspension)

Clips: MSS Type 26.
(to support noninsulated pipes not subject to expansion or
contraction)

Pipe Stanchion Saddles: MSS Type 37, including steel pipe
base support and cast-iron floor flange. (for noninsulated
pipes on floor or roofs).

Single Pipe Rolls: MSS Type 41.
(to suspend pipe subject to expansion and contraction)

VERTICAL-PIPING_CLAMPS:

General: Except as otherwise indicated, provide factory-
fabricated vertical-piping clamps complying with MSS SP-58, of
one of the following types listed, selected by Installer to

suit vertical piping systems, in accordance with MSS SP-69 and
manufacturer's published product information. Select size of
vertical piping clamps to exactly fit pipe size of bare pipe.
Provide copper-plated clamps for copper-piping systems.

Two-Bolt Riser Clamps: MSS Type 8.
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HANGER-ROD ATTACHMENTS:

General: Except as otherwise indicated, provide factory-
fabricated hanger-rod attachments complying with MSS SP-58, of
one of the following MSS types listed, selected by Installer

to suit horizontal-piping hangers and building attachments, in
accordance with MSS SP-69 and manufacturer's published product
information. Use only one type by one manufacturer for each
piping service. Select size of hanger-rod attachments to suit
hanger rods. Provide copper-plated hanger-rod attachments for
copper-piping systems.

Steel Clevises: MSS Type 14.
(for high temperature piping)

SADDLES AND SHIELDS:

General: Except as otherwise indicated, provide saddles or
shields under piping hangers and supports, factory-fabricated,
for all insulated piping. Size saddles and shields for exact
fit to mate with pipe insulation.

Protection_Saddles: MSS Type 39; fill interior voids with
segments of insulation matching adjoining insulation.

Protection_Shields: MSS Type 40; of length recommended by
manufacturer to prevent crushing of insulation.

Thermal Hanger Shields: Constructed of 3600 insert of high
density, 100 psi, water-proofed calcium silicate, encased in

360 deg. sheet metal shield. Provide assembly of same
thickness as adjoining insulation.

MISCELLANEOUS_MATERIALS:
Metal Framing: Provide products complying with NEMA STD ML 1.

Steel Plates, Shapes and Bars: Provide products complying
with ASTM A 36.

Cement_Grout: Portland cement (ASTM C 150, Type I or Type
III) and clean uniformly graded, natural sand (ASTM C 404,
Size No. 2). Mix at a ratio of 1.0 part cement to 3.0 parts

sand, by volume, with minimum amount of water required for
placement and hydration.

Pipe Guides: Provide factory-fabricated guides, of cast semi-
steel or heavy fabricated steel, consisting of bolted two-
section outer cylinder and base with two-section guiding
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spider bolted tight to pipe. Size guide and spiders to clear
pipe and insulation (if any), and cylinder. Provide guides of
length recommended by manufacturer to allow indicated travel.

ROOF_EQUIPMENT_SUPPORTS:

General: Construct roof equipment supports using minimum 18-
ga galvanized steel with fully mitered and welded corners,
internal bulkhead reinforcing, integral base plates, pressure
treated wood nailer, and 18-ga galvanized steel
counterflashing.

Configuration: Construct to sizes as needed for equipment,
compensate for slope in roof so top of support is dead level.

PART 3 - EXECUTION

INSPECTION:

Examine areas and conditions under which supports and anchors
are to be installed. Do not proceed with work until
unsatisfactory conditions have been corrected in manner
acceptable to Installer.

PREPARATION:

Proceed with_installation of hangers, supports and anchors
only after required building structural work has been
completed in areas where the work is to be installed. Correct
inadequancies including (but not limited to) proper placement
of inserts, anchors and other building structural attachments.

Prior_to_installation of hangers, supports, anchors and

associated work, Installer shall meet at project site with
Contractor, installer of each component of associated work,
inspection and testing agency representatives (if any),
installers of other work requiring coordination with work of
this section and Architect/Engineer for purpose of reviewing
material selections and procedures to be followed in
performing the work in compliance with requirements specified.
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INSTALLATION_OF_HANGERS_AND_SUPPORTS:

General: Install hangers, supports, clamps and attachments to
support piping properly from building structure; comply with
MSS SP-69. Arrange for grouping of parallel runs of
horizontal piping to be supported together on trapeze type
hangers where possible. Install supports with maximum
spacings complying with MSS SP-69. Where piping of various
sizes is to be supported together by trapeze hangers, space
hangers for smallest pipe size or install intermediate
supports for smaller diameter pipe. Do not use wife or
perforated metal to support piping, and do not support piping
from other piping.

Install hangers _and supports complete with necessary inserts,
bolts, rods, nuts, washers and other accessories. Except as
otherwise indicated for exposed continuous pipe runs, install
hangers and supports of same type and style as install for
adjacent similar piping.

Support_fire-water piping independently of other piping.
Provisions_for Movement:

Install_hangers and supports to allow controlled movement of
piping systems and to permit freedom of movement between pipe
anchors, and to facilitate action of expansion joints,
expansion loops, expansion bends and similar units.

Load Distribution: Install hangers and supports so that
piping live and dead loading and stresses from movement will
not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide
indicated pipe slopes, and so that maximum pipe deflections
allowed by ANSI B31 Pressure Piping Codes are not exceeded.

Insulated Piping: Comply with the following installation
requirements.

-Clamps: Attach clamps, including spacers (if any), to piping
with clamps projecting through insulation; do not exceed pipe
stresses allowed by ANSI B31.

-Shields: Where low-compressive-strength insulation or vapor
barriers are indicated on cold or chilled water piping,

install galvanised protective shields. For pipe 8" and over,
install wood insulation saddles.

-Saddles: Where insulation without vapor barrier is
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indicated, install protection saddles.
INSTALLATION_OF_ANCHORS:

Install anchors at proper locations to prevent stresses from
exceeding those permitted by ANSI B31, and to prevent transfer
of loading and stresses to connected equipment.

Fabricate and install anchor by welding steel shapes, plates
and bars to piping and to structure. Comply with ANSI B31 and
with AWS standards.

Where expansion compensators are indicated, install anchors in
accordance with expansion unit manufacturer's written
instructions, to limit movement of piping and forces to
maximums recommended by manufacturer for each unit.
Anchor_Spacings: Where not otherwise indicated, install
anchors at ends of principal pipe-runs, at intermediate points

in pipe- runs between expansion loops and bends. Make
provisions for preset of anchors as required to accommodate
both expansion and contraction of piping.

EQUIPMENT_SUPPORTS:
Provide concrete housekeeping bases for all floors mounted
equipment furnished as part of the work of this contract.
Sized bases to extend minimum of 4" beyond equipment base in
any direction; and 4" above finished floor elevation.
Construct of reinforced concrete, roughen floor slab beneath
base for bond, and provide steel rod anchors between floor and
base. Locate anchor bolts using equipment manufacturer's
templates. Chamfer top and edge corners.

Provide structural steel stands to support equipment not floor
mounted or hunt from structure. Construct of structural steel
members or steel pipe and fittings. Provide factory-
fabricated tank saddles for tanks mounted on steel stands.

ADJUSTING_AND_CLEANING:
Hanger Adjustment: Adjust hangers so as to distribute loads
equally on attachments.

Support Adjustment: Provide grout under supports so as to
bring piping and equipment to proper level and elevations.

Cleaning: Clean factory-finished surfaces. Repair any marred
or scratched surfaces with manufacturer's touch-up paint.

END OF SECTION 15140
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SECTION_15250_ - MECHANICAL_INSULATION
PART_1_- GENERAL
RELATED_DOCUMENTS:
Drawings and general provisions of Contract, including General
and Supplementary Conditions, Bills of Quantities and
Specification sections, apply to work of this section.

DESCRIPTION_OF_WORK:

Extent of mechanical insulation required by this section is
indicated on drawings, and by requirements of this section.

Types of mechanical insulation specified in this section
include the following:

Piping System Insulation:

Domestic Water Piping Systems.

Steam Piping Systems.

Hot/Chilled Water Piping Systems.

Condenser Water Piping Systems.
Breeching and stacks

Equipment Insulation:
Hot Surfaces of Mechanical Equipment.
Cold Surfaces of Mechanical Equipment.
Bottom of Roof Drain Bodies.

Breeching and Stack Insulation;
Breechings from Heating Equipment.
Unlined Stacks.

QUALITY_ASSURANCE:
Manufacturers: Subject to compliance with requirements,

provide products of one of the following:

Installer: The Contractor or a firm with at least 3 years
successful installation experience on projects with mechanical
insulations similar to that required for this project.
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Flame/Smoke Ratings: Provide composite mechanical insulation
(insulation, jackets, coverings, sealers, mastics and
adhesives) with flame-spread rating of 25 or less, and smoke-
developed rating of 50 or less, as tested by ANSI/ASTM E 84
(NFPA 255) method.

SUBMITTALS:

Product Data: Submit manufacturer's specifications and
installation instructions for each type of mechanical
insulation. Submit schedule showing manufacturer's product
number, thickness, and furnished accessories for each
mechanical system requiring insulation.

Maintenance Data: Submit maintenance data and replacement
material lists for each type of mechanical insulation.
Include this data in maintenance manual.

Samples: Submit 1'-0" long sample of each piping insulation
type required, and 1'-0" x 1'-0" sample of each equipment
insulation type required.

Certifications: Submit certifications or other data as
necessary to show compliance with these specifications and
governing regulations. Include proof of compliance for test
of products for fire rating, corrosiveness, and compressive
strength.

DELIVERY, STORAGE, AND HANDLING:

Deliver insulation, coverings, cements, adhesives, and
coatings to site in containers with manufacturer's stamp or
label, affixed showing fire hazard ratings of products.

Protect insulation against dirt, water, and chemical and
mechanical damage. Do not install damaged insulation; remove

from project site.

PART 2 - PRODUCTS
PIPE_INSULATION MATERIALS:

Rockwool Pipe Insulation: (molded, with kraft paper/vapor barrier
film jacket)

Provide Class 12 for piping where highest temperature does not
exceed 4500F (2320C).

Rockwool Pipe Fitting Insulation:
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Vapor Barrier Material: paper-backed

aluminum foil, except as otherwise indicated, strength and
permeability rating equivalent to adjoining pipe insulation
jacketing for pipe insulation.

Staples, Bands, Wires and Cement: As recommended by
insulation manufacturer for applications indicated.

Adhesives, Sealers, and Protective Finishes as recommended by
insulation manufacturer.

DUCTWORK_INSULATION_MATERIALS:

Rigid Rockwool Ductwork Insulation:
Type Rigid.

Provide Class 1 (non-load-bearing) where insulation is not
subjected to compressive loading.

Provide Class 2 (load-bearing) where insulation is subjected
to compressive loading; except provide higher Class where
indicated.

Vapor Barrier Material for Ductwork: FS HH-B-100; paper-
backed aluminum-foil, except as otherwise indicated; strength
and permeability rating equivalent to factory-applied vapor
barriers on adjoining ductwork insulation, where available;

with following additional construction characteristics:

High Puncture Resistance: Type I, low vapor transmission (for
ducts in exposed areas).

Moderate Puncture Resistance: Type II, medium vapor
transmission (for ducts in concealed areas).

Ductwork_Insulation_Accessories: Provide staples, bands,
wires, tape, anchors, corner angles and similar accessories as
recommended by insulation manufacturer for applications
indicated.

Ductwork Insulation Compounds: Provide cements, adhesives,
coatings, sealers, protective finishes and similar compounds

as recommended by insulation manufacturer for applications
indicated.

EQUIPMENT_INSULATION_MATERIALS:

Rigid Rockwool Equipment Insulation: FS HH-1-558, Form A,
Class as follows:
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Provide Class 1 (non-load-bearing) for temperatures up to and
including 4000F (2040C) and where insulation is not subjected
to compressive loading.

Provide class 2 (load-bearing) for temperatures up to and
including 4000F (2040C) and where insulation is subjected to
compressive loading.

Jacketing Material for Equipment Insulation: Provide pre-
sized glass cloth jacketing material, not less than 7.8 ounces
per square yard, except as otherwise indicated.

Equipment_Insulation Compounds: Provide adhesives, cements,
sealers, mastics and protective finishes as recommended by
insulation manufacturer for applications indicated.

Equipment_Insulation_Accessories: Provide staples, bands,
wire, wire netting, tape corner angles, anchors, stud pins and
metal covers as recommended by insulation manufacturer for
applications indicated.

BREECHING_AND STACK_INSULATION_MATERIALS:

Wire-Faced Rockwool Breeching and Stack Insulation: :Class as
indicated: metal mesh-covered blankets. suitable for the temperatures up to
and including 10000F (5380C).

Jacketing Material for Breeching and Stack Insulation:
Provide pre-sized glass cloth jacketing material, not less
than 7.8 ounces per square yard, except as otherwise
indicated.

Breeching and Stack Insulation Compounds: Provide adhesives,
cements, sealers, mastics and protective finishes as
recommended by insulation manufacturer for applications
indicated.

Breeching and Stack Insulation Accessories: Provide staples,
bands, wire, wire netting, tape, corner angles, anchors and
stud pins as recommended by insulation manufacturer for
applications indicated.
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PART_3 - EXECUTION
3.1. PLUMBING_PIPING_SYSTEM_INSULATION:
3.1.1. Insulation_Omitted: Omit insulation on exposed plumbing
fixture runouts from faces of wall or floor to fixture; on unions, flanges,

strainers, flexible connections, and expansion joints.
3.1.2.Cold_Piping:

Application_Requirements: Insulate the following cold
plumbing piping systems:

Domestic chilled water piping.
Interior above-ground storm water piping.

Insulate_each piping system specified above with one of the
following types and thicknesses of insulation:

Insulation: rockwool; 1" thickness. (or rockwool )

3.1.3.Hot Piping:

Application_Requirements: Insulate the following hot plumbing
piping systems:

Domestic hot water piping.
Domestic hot water recirculating piping.

Hot drain piping (where indicated).

Insulate each piping system specified above with one of the
following types and thicknesses of insulation:

-Insulation: Rockwool; 1" thick for pipe sizes up to and
including 6", 1-1/2" thick for pipe sizes over 6".

3.2 HVAC_PIPING_SYSTEM INSULATION:

3.2.1 Insulation Omitted: Omit insulation on hot piping within

radiation enclosures or unit cabinets; on cold piping within
unit cabinets provided piping is located over drain pan; on
heating piping beyond control valve, located within heated
space; on condensate piping between steam trap and union; and
on unions, flanges, strainers, flexible connections, and
expansion joints.
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3.2.2 Cold_Piping (400F (4.40C) to ambient):
Application Requirements: Insulate the following cold HVAC piping systems:

HVAC chilled water supply and return piping.
HVAC make-up water piping.

Insulate each piping system specified above with one of the following types and
thicknesses of insulation:

Insulation: Rockwool; 1" thick for pipe sizes
up to and including 4", 1-1/2" thick for pipe sizes over 4".

3.2.3 Dual Temperature Piping (400 to 2500F (4.4 to 1210C):

Application_Requirements: Insulate the following dual temperature HVAC
piping systems:

HVAC hot/chilled water supply and return piping.

Insulate each piping system specified above with one of the following types and
thicknesses of insulation:

Insulation: Rockwool 1" thick for pipe sizes up to and including 4", 1-1/2" thick for
pipe sizes over 4".

3.2.4 Hot_Low_Pressure Piping (to 2500F (1210C):

Application Requirements: Insulate the following hot low pressure HVAC piping
systems (steam piping up to 15 psi, water piping up to 2500F (1210C).

HVAC hot water supply and return piping.Low pressure steam and condensate
piping.Condenser water supply and return piping.

Insulate each piping system specified above with one of the following types and
thicknesses of insulation:

Insulation: Rockwool 1" thick for pipe sizes up to and including 1", 1-1/2" thick for
pipe sizes 1-1/4"
through 4", 2" thick for pipe sizes 5" and over.

3.2.5 Medium Pressure HVAC Piping:

Application Requirements: Insulate the following hot medium pressure HVAC
piping (steam piping from 16 to 75 psi, water piping 251 to 3050F (122 to 1520C):

HVAC hot water supply and return piping.
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Medium pressure steam and condensate piping.

Insulation: Rockwool 1-1/2" thick for pipe
sizes up to and including 1", 2" thick for pipe sizes 1-1/4"
through 2", 2-1/2" thick for pipe sizes 2-1/2" through 4", 3"
thick for pipe sizes 5" and over.

3.2.6 Insulation of Piping Exposed to Weather: Protect outdoor insulation
from weather by installing outdoor protective finish or jacketing as required.

3.3.DUCTWORK_SYSTEM_INSULATION:

3.3.1Cold Ductwork (below ambient temperature):

Application Requirements: Insulate the following cold ductwork:
Outdoor air intake ductwork between air entrance and fan inlet or HVAC unit inlet.

HVAC supply ductwork between fan discharge, or HVAC unit discharge, and
room terminal outlet.

HVAC return ductwork between room terminal inlet and return fan inlet, or
HVAC unit inlet; except omit insulation on return ductwork located in return air
ceiling plenums.

HVAC plenums and unit housings not pre-insulated at factory.

Insulate each ductwork system specified above with one of the following types and
thicknesses of insulation:

Insulation: Rigid Rockwool; 1-1/2" thick, increase thickness to 2" in machine,
fan and equipment rooms.

Insulation: Flexible Rockwool; 1-1/2" thick, application limited to concealed
locations.

Insulation: Cellular glass; 2-1/2" thick.
Insulation: Flexible unicellular; 1" thick.

3.2.2Hot Ductwork (above ambient temperature):

Application_Requirements: Insulate the following hot ductwork:

Hot supply and return ductwork between fan discharge, or heating unit discharge,
and room terminal outlet; except omit insulation on return ductwork located in return
air ceiling plenums.
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Heating plenums and unit housings not pre-insulated at factory.

3.3.3 Dual Temperature Ductwork:

Application Requirements: Insulate the following dual temperature ductwork:
Hot/cold supply and return ductwork between fan discharge, or HVAC unit
discharge, and room terminal outlets; except omit insulation on return air

ductwork located in return air ceiling plenums.

Insulate each ductwork system specified above with one of the following types and
thicknesses of insulation:

Insulation: Rigid Rockwool; 2" thick. (or rickwool)

Insulation: Flexible Rockwool; 2" thick, application limited to concealed
locations.

3.4 EQUIPMENT INSULATION:

3.4.1Cold Equipment (below ambient temperature):

Application Requirements: Insulate the following cold equipment:
Cylvides tanks and pumps.

Cold water and hot water storage tanks.

Water softeners.

Insulate each item of equipment specified above with one of the following types and
thicknesses of insulation:

Insulation: Rockwool; 2" thick for cold surfaces and 3" thick for chilled surfaces.

3.4.2Hot _Equipment (above ambient temperature):

Application Requirements: Insulate the following hot equipment.
Boilers (if not pre-insulated at factory).

Hot water storage tanks.

Water heaters.

Heat exchangers.
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Condensate receivers.
Hot water expansion tanks.
Hot water pumps.
Condensate pumps.

Insulate each item of equipment specified above with one of
the following types and thicknesses of insulation:

Insulation: Rockwool; 2" thick for hot surfaces, except 3"
thick for low-pressure boilers and steam-jacketed heat
exchangers.

3.5SBREECHING_AND STACK_INSULATION:
Application_Requirements: Insulate the breeching and stacks:

Breechings between heating equipment outlet and stock or
chimney connection, except for double wall or factory
insulated breechings.

Stacks from bottom to top except for factory insulated stacks.

Insulate each breeching and stack specified above with one of
the following types and thicknesses of insulation:

Insulation: Rockwool 3-1/2" thick.
3.6 INSTALLATION_OF _PIPING INSULATION:

General: Install insulation products in accordance with

manufacturer's written instructions, and in accordance

withrecognized industry practices to ensure that insulation
serves its intended purpose.

Install insulation on pipe systems subsequent to testing and
acceptance of tests.

Install insulation materials with smooth and even surfaces.
Insulate each continuous run of piping with full-length units

of insulation, with single cut piece to complete run. Do not

use cut pieces or scraps abutting each other.

Clean_and dry pipe surfaces prior to insulating. Butt
insulation joints firmly together to ensure complete and tight
fit over surfaces to be covered.
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Maintain_integrity of vapor-barrier jackets on pipe
insulation, and protect to prevent puncture or other damage.

Cover_valves, fittings and similar items in each piping system
with equivalent thickness and composition of insulation as
applied to adjoining pipe run. Install factory molded, precut
or job fabricated units (at Installer's option) except where
specific form or type is indicated.

Extend piping insulation without interruption through walls,
floors and similar piping penetrations, except where otherwise
indicated.

Install protective metal shields and insulated inserts
wherever needed to prevent compression of insulation.

Pipe Hanger Insulation Inserts: Butt pipe insulation against
pipe hanger insulation inserts. For hot pipes, apply 3 inch
wide vapor barrier type or band over the butt joints. For
cold piping apply wet coat of vapor barrier lap cement on butt
joints and seal joints with 3 inch wide vapor barrier tape or
band.

3.7 INSTALLATION_OF _DUCTWORK_INSULATION:

General: Install insulation products in accordance with
manufacturer's written instructions, and in accordance with
recognized industry practices to ensure that insulation serves
its intended purpose.

Install_insulation materials with smooth and even surfaces.

Clean _and dry ductwork prior to insulating. Butt insulation
joints firmly together to ensure complete and tight fit over
surfaces to be covered.

Maintain_integrity of vapor-barrier on ductwork insulation,
and protect it to prevent puncture and other damage.

Extend ductwork insulation without interruption through walls,
floors and similar ductwork penetrations, except where

otherwise indicated.

Lined Ductwork: Except as otherwise indicated, omit
insulation on ductwork where internal insulation or sound

absorbing linings have been installed.

Ductwork Exposed to Weather: Protect outdoor insulation from
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weather by installing outdoor protective finish or jacketing
as recommended by manufacturer or required in the Bills of
quantities.

Corner Angles: Except for oven and hood exhaust duct
insulation, install corner angles on external corners of
insulation on ductwork in exposed finished spaces before
covering with jacketing.

3.8 INSTALLATION_OF _EQUIPMENT_INSULATION:

General: Install equipment thermal insulation products in
accordance with manufacturer's written instructions, and in
compliance with recognized industry practices to ensure that
insulation serves intended purpose.

Install_insulation_materials with smooth and even surfaces and
on clean and dry surfaces. Redo poorly fitted joints. Do not
use mastic or joint sealer as filler for gapping joints and
excessive voids resulting from poor workmanship.

Maintain_integrity of vapor-barrier on equipment insulation and protect it to
prevent puncture and other damage.

Do_not_apply insulation to equipment when hot.

Apply_insulation using the staggered joint method for both single and double layer
construction, where feasible. Apply
each layer of insulation separately.

Coat_insulated surfaces with layer of insulated cement,
troweled in workmanlike manner, leaving smooth continuous
surface. Fill in scored block, seams, chipped edges and
depressions, and cover over wire netting and joints with
cement of sufficient thickness to remove surface
irregularities.

Cover _insulated surfaces with glass cloth jacketing neatly
fitted and firmly secured. Lap seams at least two inches.
Apply overvapor barrier where applicable.

Do _not_insulate boiler manholes, handholes, cleanouts, ASME
stamp, and manufacturer's nameplate. Provide neatly beveled
edge at interruptions of insulation.

Provide removable insulation sections to cover parts of
equipment which must be opened periodically for maintenance;
include metal vessel covers, fasteners, flanges, frames and
accessories.

11
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Equipment Exposed to Weather: Protect outdoor insulation from

weather by installation of weather-barrier mastic protective
finish, or jacketing, as recommended by manufacturer.

Install_insulation materials with smooth and even surfaces and
on clean and dry breeching and stack surfaces.

Apply insulation using staggered joint method for both single
and double-layer construction, where feasible. Apply each
layer of insulation separately.

Coat_insulated surfaces with layer of insulating cement,
troweled in workmanlike manner, leaving smooth continuous
surface. Fill in scored block, seams, chipped edges and
depressions, and cover over wire netting and joints with
cement of sufficient thickness to remove surface
irregularities.

Cover insulated surfaces with glass cloth jacketing neatly
fitted and firmly secured. Lap seams at least 2".

Breechings and Stacks Exposed to Weather:
Protect outdoor insulation from weather with installation of
weather-barrier jacketing as recommended by manufacturer.

PROTECTION_AND REPLACEMENT:

Replace damaged insulation which cannot be repaired
satisfactorily, including units with vapor barrier damage and
moisture saturated units.

Protection: Insulation Installer or manufacturer shall advise
contractor of required protection for insulation work during
remainder of construction period, to avoid damage and
deterioration.

END OF SECTION 15250

3.9INSTALLATION_OF BREECHING_AND_STACK_INSULATION:

12
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SECTION_15932_- AIR_OUTLETS_AND_INLETS
PART 1 - GENERAL
RELATED DOCUMENTS:

Drawings and general provisions of Contract, including general
and Supplementary Conditions, Bills of Quantities and
Specification sections, apply to work of this section.

DESCRIPTION_OF _WORK :

Extent of air outlets and inlets work is indicated by drawings
and schedules, and by requirements of this section.

Types_of air outlets and inlets required for project include
the following:

Ceiling air diffusers.
Wall registers and grilles.
Louvers.

Refer to other sections for ductwork and duct accessories
required in conjunction with air outlets and inlets; not work
of this section.

Refer to other sections for balancing of air outlets and
inlets; not work of this section.

QUALITY_ASSURANCE:

Manufacturer's_Qualifications: Local firms regularly engaged in
manufacture of air outlets and inlets of types and capacities
required, whose products have been in satisfactory use in
similar service for not less than 5 years.

Codes_and_Standards:

ARI Compliance: Test and rate air outlets and inlets in
accordance with ARI 650 "Standard for Air Outlets and Inlets".

ASHRAE Compliance: Test and rate air outlets and inlets in
accordance with ASHRAE 70 "Method of Testing for Rating the
Air Flow Performance of Outlets and Inlets".

ADC_Compliance: Test and rate air outlets and inlets in
certified laboratories under requirements of ADC 1062

"Certification, Rating and Test Manual".

ADC Seal: Provide air outlets and inlets bearing ADC
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Certified Rating Seal.

NFPA Compliance: Install air outlets and inlets in accordance
with  NFPA 90A "Standard for the Installation of Air
Conditioning and Ventilating Systems".

SUBMITTALS:

Product Data: Submit manufacturer's technical product data
for air outlets and inlets including the following:

Schedule of air outlets and inlets indicating drawing
designation, room location, number furnished, model number,
size, and accessories furnished.

Data_sheet for each type of air outlet and inlet, and
accessory furnished; indicating construction, finish, and
mounting details.

Performance data for each type of air outlet and inlet
furnished, including aspiration ability, temperature and
velocity traverses, throw and drop, and noise criteria
ratings. Indicate selections on data.

Samples: Submit 3 samples of each type of finish furnished.

Shop Drawings: Submit manufacturer's assembly-type shop
drawing for each type of air outlet and inlet, indicating
materials and methods of assembly and components.

Maintenance Data: Submit maintenance data, including cleaning
instructions for finishes, and spare parts lists. Include

this data, product data, and shop drawings in maintenance
manuals.

PRODUCT_DELIVERY, STORAGE_AND HANDLING:

Deliver air outlets and inlets wrapped in factory-fabricated
fiber- board type containers. Identify on outside of
container type of outlet or inlet and location to be
installed. Avoid crushing or bending and prevent dirt and
debris from intering and settling in devices.

Store air outlets and inlets in original cartons and protect
from weather and construction work traffic. Where possible,
store indoors; when necessary to store outdoors, store above
grade and enclose with waterproof wrapping.

PART 2 - PRODUCTS
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CEILING_AIR_DIFFUSERS:

General: Except as otherwise indicated, provide
manufacturer's standard ceiling air diffusers where shown; of
size, shape, capacity and type indicated; constructed of
materials and components as indicated, and as required for
complete installation.

Performance: Provide ceiling air diffusers that have, as
minimum, temperature and velocity traverses, throw and drop,
and noise criteria ratings for each size device as listed in
manufacturer's current data.

Ceiling Compatibility: Provide diffusers with border styles
that are compatible with adjacent ceiling systems, and that
are specifically manufactured to fit into ceiling module with
accurate fit and adequate support. Refer to general
construction drawings and specifications for types of ceiling
systems which will contain each type of ceiling air diffuser.

Types: Provide ceiling diffusers of type, capacity, and with
accessories and finishes as listed on diffuser schedule. The
following requirements shall apply to nomenclature indicated
on schedule:

Diffuser Faces:

Square (SQ): Square housing, core of square concentric
louvers, square duct connection.

Rectangular (RCT): Rectangular housing, core of rectangular
concentric louvers, square or rectangular duct connection.

Panel (PL): Square or rectangular housing extended to form
panel to fit in ceiling system module, core of square or
rectangular concentric louvers, square duct connection.
Linear (LR): Extruded aluminum continuous slot, single or
multiple.

Diffuser Patterns:
Adjustable (ADJ): Manual adjustable core with concentric

louvers, fully adjustable for horizontal to vertical air flow.

1_Way (1-W): Fixed louver face for 1 direction air flow,
direction indicated on drawings.
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2 Way (2-W): Fixed louver face for 2 direction air flow,
directions indicated on drawings.

3 Way (3-W): Fixed louver face for 3 direction air flow,
direction indicated on drawings.

4 Way (4-W): Fixed louver face for 4 direction air flow,
directions indicated on drawings.

Diffuser Dampers:

Opposed Blade (O-B): Adjustable opposed blade damper
assembly, key operated from face of diffuser.

Fire Damper (F-D): Combination adjustable opposed blade
damper and fusable link fire damper with UL approved link and
assembly designed to meet requirements of ANSI/NFPA 90A.

Diffuser Accessories:

Equalizing Deflectors (E-D): Adjustable parellel blades in
frame for straightening air flow.

Plaster Ring (P-R): Perimeter ring designed to act as plaster
stop and diffuser anchor.

Extractor (EXTR): Curved blades mounted on adjustable frame
to product air scooping action in duct at diffuser take-off.

Blank-Off Baffles (B-O-B): Arc segments designed to fit into
diffuser housing to divert air flow from impinging on
obstruction.

Operating Keys (OP-KY): Tools designed to fit through
diffuser face and operate volume control device and/or pattern
adjustment.

Diffuser Finishes:

Aluminum_Anodize (A-A): Aluminum etched and anodized, covered
with clear lacquer finish.

Available Manufacturers:
Subject to compliance with requirements, manufacturers
offering diffusers which may be incorporated in the work
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include, but are not limited to, the following:

Local firms with an experience subject to compliance with the specifications.

WALL_REGISTER_AND GRILLES:

General: Except as otherwise indicated, provide
manufacturer's standard wall registers and grilles where
shown; of size, shape, capacity and type indicated;
constructed of materials and components as indicated, and as
required for complete installation.

Performance: Provide wall registers and grilles that have, as
minimum, temperature and velocity traverses, throw and drop,
and noise criteria ratings for each size device as listed in
manufacturer's current data.

Wall _Compatibility: Provide registers and grilles with border
styles that are compatible with adjacent wall systems, and
that are specifically manufactured to fit into wall
construction with accurate fit and adequate support. Refer to
general construction drawings and specifications for types of
wall construction which will contain each type of wall
register and grille.

Types: Provide wall registers and grilles of type, capacity,
and with accessories and finishes as listed on register and
grille schedule. The following requirements shall apply to
nomenclature indicated on schedule:

Register and Grille Materials:

Steel Construction (ST): Manufacturer's standard stamped
sheet steel frame and adjustable blades.

Aluminum_Construction (AL): Manufacturer's standard
extruded aluminum frame and adjustable blades.

Register and_Grille Faces:

Horizontal Straight Blades (H-S): Horizontal blades,
individually adjustable, at manufacturer's standard
spacing.

Vertical Straight Blades (V-S): Vertical blades,
individually adjustable, at manufacturer's standard
spacing.

Horizontal 450 Fixed Blades (H-450): Horizontal blades,
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fixed 450, at manufacturer's standard spacing.

Register and Grill Patterns:
Single Deflection (S-D): 1-set of blades in face.

Double Deflection (D-D): 2-sets of blades in face, rear
set at 900 to face set.
Register_and Grille Dampers:

Opposed Blade (OB): Adjustable opposed blade damper
assembly, key operated from face of register.

Opposed Blade Fusible Link (OBFL): Opposed blade damper
with spring closing and UL-listed fusible link for 1600F
(710C).

Register and_Grille Accessories:

Extractor (EXTR): Curved blades mounted on adjustable
frame to produce air scooping action in duct at register
or grill take-off.

Plaster Frame (P-F): Perimeter frame designed to act as
plaster stop and register or grille anchor.

Operating Keys (OP-KY): Tools designed to fit through
register or grille face and operate volume control device
and/or pattern adjustment.

Register and_Grille Finishes:
Aluminum_Enamel (A-E): Air-dried aluminum enamel prime
finish.

White Enamel (W-E): Semi-gloss white enamel prime finish.
Aluminum_Anodize (A-A): Aluminum etched and anodized,
covered with clear lacquer finish.

Available Manufacturers: Same as above.

LOUVERS:
General: Except as otherwise indicated, provide
manufacturer's standard louvers where shown; of size, shape,
capacity and type indicated; constructed of materials and
components as indicated, and as required for complete
installation.
Performance: Provide louvers that have minimum free area, and
maximum pressure drop for each type as listed in
manufacturer's current data, complying with louver schedule.

Substrate Compatibility: Provide louvers with frame and sill
styles that are compatible with adjacent substrate, and that
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are specifically manufactured to fit into construction
openings with accurate fit and adequate support, for
weatherproof installation. Refer to general construction
drawings and specification for types of substrate which will
contain each type of louver.

Materials: Construct as shown on drawings.

Louver Screens: On inside face of exterior louvers, provide
1/2" square mesh anodized aluminum wire bird screens mounted
in removable extruded aluminum frames.

PART 3 - EXECUTION

INSPECTION:
Examine areas _and conditions under which air outlets and
inlets are to be installed. Do not proceed with work until
unsatisfactory conditions have been corrected.

INSTALLATION:

General: Install air outlets and inlets in accordance with
manufacturer's written instructions and in accordance with
recognized industry practices to insure that products serve
intended functions.

Coordinate with_other work, including ductwork and duct
accessories, as necessary to interface installation of air
outlets and inlets with other work.

Locate ceiling air diffusers, registers, and grilles, as
indicated on drawings, but coordinate with False Ceiling.
Unless otherwise indicated, locate units in center of
acoustical ceiling modules.

SPARE_PARTS:

Furnish_to Owner, with receipt, 3 operating keys for each type
of air outlet and inlet that require them.

END OF SECTION 15932
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SECTION_15830_- TERMINAL_UNITS
PART 1 - GENERAL
RELATED DOCUMENTS:

Drawings and general provisions of Contract, including General
and Supplementary Conditions, Bills of Quantities and
Specification sections, apply to work of this section.

DESCRIPTION_OF_WORK:

Extent of terminal unit work is indicated by drawings and
schedules, and by requirements of this section.

Types of terminal units required for project include the
following:

Radiats.
Fan-coil units.
Unit ventilators.
Coils.

Refer to other Mechanical sections for piping; ductwork;
wiring and testing, adjusting and balancing of terminal units
for the following work; not work of this section:

-Power supply wiring from power source to power connection on
terminal unit. Include starters, disconnects, and required
electrical devices, except where specified as furnished, or
factory-installed, by manufacturer.

-Interlock wiring between electrically-operated terminal
units; and between terminal units and field-installed control
devices.

Interlock wiring specified as factory-installed is work of
this section.

Provide the following electrical work as work of this section,
complying with requirements of Electric standards and
specifications:

-Control_wiring between field-installed controls, indicating
devices, and terminal unit control panels.
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Codes_and_Standards:

Cast iron Radiators shall be in Compliance with French Standards ( NF )
engraved on every section of the radiators. (or any equivalent

standards ), steel Radiator shall be local made of steel flat tubes welded and
collected by collectecters squire on both sites.

ARI Compliance: Provide coil ratings in accordance with AIR

Standard 410 "Forced-Circulation Air-Cooling and Air-Heating

Coils".

ASHRAE Compliance: Test coils in accordance with ASHRAE
Standard 33 "Methods of Testing Forced Circulation Air Cooling
and Heating Coils".

ARI Compliance: Test and rate fan-coil units in accordance
with ARI Standard 440 "Room Fan-Coil Air-Conditioners".

UL Compliance: Construct and install fan-coil units in
compliance with UL 883 "Safety Standards for Fan Coil Units
and Room Fan Heater Units.

UL Compliance: Provide electrical components for terminal
units which have been listed and labeled by UL.

SUBMITTALS:

Product Data: Submit manufacturer's specifications for terminal
units showing dimensions, capacities, ratings, performance
characteristics, gages and finishes of materials, and
installation instructions.

Shop Drawings: Submit assembly-type shop drawings showing unit
dimensions, construction details, and field connection details.

Samples: Submit 3 samples of each type of cabinet finish
furnished.

Maintenance Data: Submit maintenance instructions, including
lubrication instructions, filter replacement, motor and drive
replacement, and spare parts lists. Include this data, product
data, and shop drawings in maintenance manuals; in accordance
with requirements of Division 1.

DELIVERY, STORAGE, AND HANDLING:
Handle terminal units and components carefully to prevent damage,
breaking, denting and scoring. Do not install damaged terminal

units or components; replace with new.

Store terminal units and components in clean dry place. Protect
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from weather, dirt, fumes, water, construction debris, and
physical damage.

Comply with Manufacturer's rigging and installation instructions
for unloading terminal units, and moving them to final location.

PART 2 - PRODUCTS
RADIATORS:

General: Provide cast iron radiators of lengths and in
locations as indicated, and of capacities, style, and having
accessories as scheduled.
Accessories: Provide the following accessories:

Blank end caps.

Vent

Supply and Return valves.

Hangers.

Available Manufacturers: Subject to compliance with
requirements, manufacturers offering baseboard radiation which

may be incorporated in the work include, but are not limited

to, the following:

Companies with experiences of not less than 10 years in Manufacturing to
these products

FAN-COIL_UNITS:

General: Provide fan-coil units having cabinet sizes, and in
locations indicated, and of capacities, style, and having
accessories as scheduled. Include in basic unit chassis,
coils, fanboard, drain pan assembly, fans, housing, motor,
filter, and insulation.

Chassis: Construct chassis of galvanized steel with flanged
edges.
Insulation: Faced, heavy density glass fiber or rockwool.

Cabinet: Construct of 18-ga. steel removable panels, 16-ga.

front. Provide insulation over entire coil section. Clean

cabinet parts, bonderize, phosphatize, and flow-coat with

baked-on primer.

Coils: Construct of 5/8" or 3/8” seamless copper tubes mechanically
300 psi working pressure,and leak test at 300 psi under water, 10 Fins/inch
maximum , 550 FPM MAX face velocity.

Drain Pans: Construct of galvanized steel. Insulate with
polystyrene or polyurethane insulation. Provide drain
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connection water proofed extermally insulated.

Fans: Provide centrifugal forward curved double width wheels
of reinforced fiberglass, in galvanized steel fan scrolls.

Motors: Provide motors with integral thermal overload
protection. Run test motors at factory in assembled unit

prior to shipping. Provide quickly detachable motor cords.

The motors are totally enclosed permanent type bearing, no need for
extended oilier

Filters: Provide 1" thick throwaway type filters in

fiberboard frames.

Dampers: Provide 18-ga. steel damper blades with polyurethane
stop across entire blade length. Provide factory-mounted
electric operators for 25% open cycle.

Accessories: Provide the following accessories as indicated
and/ or scheduled:

Wall Boxes: Provide aluminum wall boxes with integral
eliminators and insect screen.

Discharge Grill Panels: Provide 18-ga. galvanized steel,
stamped integral grilles, with access doors.

Sub-Bases: Provide 18-ga. steel sub-base, height as
indicated.

Extended Oilers: Provide plastic motor oiler tubes extending
to beneath top discharge grille.

Recessing Flanges: Provide 18-ga. steel flanges for recessing
fan-coil units into wall or ceiling.

Available Manufacturers: Subject to compliance with
requirements, manufacturers offering fan-coil units which may

be incorporated in the work include, but are not limited to,

the following:

Companies with experiences of not less than 10 years in Manufacturing to
these products.
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PART 3 - EXECUTION
INSPECTION:

Examine areas_and conditions under which terminal units are to
be installed. Do not proceed with work until unsatisfactory
conditions have been corrected in manner acceptable to
Installer.

INSTALLATION_OF _RADIATORS:

General: Install radiators as indicated, and in accordance
with manufacturer's installation instructions.

Locate radiators on walls as indicated, Coordinate
with window height for model selection.

Center_elements under windows. Where multiple windows occur
over units, divide element into equal segments centered under
each window.

Install end caps where units butt against walls.
INSTALLATION_OF_FAN-COIL_UNITS:

General: Install fan-coil units as indicated, and in
accordance with manufacturer's installation instructions.

Locate fan-coil units as indicated, coordinate with other
trades to assure correct recess size for recessed units.

Install piping as indicated.

Protect units with protective covers during balance of
construction.

ELECTRICAL_WIRING:

General: Install electrical devices furnished by manufacturer
but not specified to be factory-mounted. Furnish copy of
manufacturer's wiring diagram submittal to Electric
Installation.

Verify_that electrical wiring_installation is in accordance
with manufacturer's submittal and installation requirements of
Electric standards and specifications. Do not proceed with
equipment start-up until wiring installation is acceptable.
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ADJUSTING_AND_CLEANING:
General: After construction is completed, including painting,
clean unit exposed surfaces, vacuum clean terminal coils and

inside of cabinets.

Retouch any marred or scratched surfaces of factory-furnished
cabinets, using finish materials furnished by manufacturer.

Install new filter units for terminal requiring same.

END OF SECTION 15830



ralall ) 3 Gucaball ALl Adana (sl el (e g ke
SECTION_15841 - LOW_PRESSURE_DUCTWORK
PART 1 - GENERAL
RELATED DOCUMENTS:

Drawings and general provisions of Contract, including General
and Supplementary Conditions, Bills of Quantities and
Specification sections, apply to work of this section.

DESCRIPTION_OF_WORK:

Extent of low pressure ductwork is indicated on drawings and
in schedules, and by requirements of this section. Low
pressure ductwork is hereby defined as ductwork subjected to
velocities of 2500 fpm or less, and operating pressure of 2"
w.g. or less, positive or negative.

Types of low pressure ductwork required for project include
the following:

Heating supply and return air systems.
Air-conditioning supply and return air systems.
Fresh air supply systems.

Mechanical exhaust systems.

Gravity exhaust systems.

Air relief systems.

Kitchen exhaust systems.

External Insulation for low pressure ductwork is specified in
Insulation sections, and is included as work of this section.

QUALITY_ASSURANCE:

Installer: A firm a successful installation experience on projects with low
pressure ductwork systems work similar to that required for project, the
firm shall work under the supervision of a Contractor's engineer
having not less than 5 years in projects of HVAC, with low
pressure ducts.

Local Codes: Comply with requirements of the local code, for such
applications

SMACNA_Standards: Comply with with SMACNA "Low Pressure Duct
Construction Standards" for fabrication and installation of
low pressure ductwork.

ASHRAE Standards: Comply with ASHRAE Handbook and Product

Directory, 1979 Equipment Volume, Chapter 1 "Duct
Construction”, for fabrication and installation of low
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pressure ductwork.

NFPA Compliance: Comply with ANSI/NFPA 90A "Standard for the
Installation of Air-Conditioning and Ventilating Systems: and
ANSI/NFPA 90B "Standard for the Installation of Warm Air
Heating and Air-Conditioning Systems".

Field Reference Manual: Have available at project field
office, copy of "SMACNA Low Pressure Duct Construction
Standards - 5th Edition" or later edition.

SUBMITTALS:

Product Data: Submit manufacturer's specifications on
manufactured products and factory-fabricated ductwork, used
for work of this section.

Shop Drawings: Submit dimensioned layouts of ductwork showing
both the accurately scaled ductwork and its relation to space
enclosure. Show modifications of indicated requirements, made

to conform to local shop practice, and how those modifications
ensure that free area, materials, and rigidity are not

reduced.

Record Drawings: At project closeout, submit record drawings
of installed ductwork, duct accessories, and outlets and
inlets.

DELIVERY, STORAGE, AND_HANDLING:

Protect shop-fabricated and factory-fabricated ductwork,
accessories and purchase products from damage during shipping,
storage and handling. Prevent end damage and prevent dirt and
moisture from entering ducts and fittings.

Where possible, store ductwork inside and protect from
weather. Where necessary to store outside, store above grade
and enclose with waterproof wrapping.

PART 2 - PRODUCTS
DUCTWORK_MATERIALS:

Exposed Ductwork Materials: Where ductwork is indicated to be
exposed to view in occupied spaces, provide materials which

are free from visual imperfections including pitting, seam

marks, roller marks, oil canning, stains and discolorations,

and other imperfections, including those which would impair painting.
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Sheet Metal: Except as otherwise indicated, fabricate
ductwork from galvanized sheet steel complying with ANSI/ASTM
A 527, lockforming quality, with zinc coating.

MISCELLANEOUS DUCTWORK_MATERIALS:

General: Provide miscellaneous materials and products of
types and sizes indicated and, where not otherwise indicated,
provide type and size required to comply with ductwork system
requirements including proper connection of ductowrk and
equipment.

Duct Liner: Rockwool complying with Thermal Insulation
Manufacturers Association (TIMA) AHC-101; of thickness
indicated.

Duct Liner Adhesive: Comply with Adhesive and Sealant
Council, Inc. (ASC) ASC-A-7001.

Duct Liner Fasteners: Comply with SMACNA MF-1.

Duct_Sealant: Non-hardening, non-migrating mastic or liquid
elastic sealant (type applicable for fabrication/installation
detail) as compounded and recommended by manufacturer
specifically for sealing joints and seams in ductwork.

Duct Cement: Non-hardening migrating mastic or liquid
neoprene based cement (type applicable for
fabrication/installation detail) as compounded and recommended
by manufacturer specifically for cementing fitting components,
or longitudinal seams in ductwork.

Ductwork Support Materials: Except as otherwise indicated,
provide hot-dipped galvanized steel fasteners, anchors, rods,
straps, trim and angles for support of ductwork.

Except where space is indicated as "High Humidity" area,
interior support materials of not less than 1/4" diameter or
3/16" thickness may be plain (not galvanized).

FABRICATION:

Shop_fabricate ductwork in4, 8, 10, or 12-foot lengths,
unless otherwise indicated or required to complete runs. Pre-
assemble work in shop to greatest extent possible, so as to
minimize field assembly of systems. Disassemble systems only
to extent necessary for shipping and handling. Match-mark
sections for re- assembly and coordinated installation.

Shop fabricate ductwork of gages and reinforcement complying
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with SMACNA "Low Pressure Duct Standards - 5th Edition".

Shop fabricate ductwork of gages and reinforcement complying
with ASHRAE Handbook and Product Directory, 1979 Equipment
Volume, Chapter 1 "Duct Construction".

Fabricate duct fittings to match adjoining ducts, and to
comply with duct requirements as applicable to fittings.
Except as otherwise indicated, fabricate elbows with center-
line radius equal to associated duct width; and fabricate to
include turning vanes in elbows where shorter radius is
necessary. Limit angular tapers to 30 degrees for contracting
tapers and 20 degrees for expanding tapers.

Fabricate ductwork with accessories installed during
fabrication to the greatest extent possible.

Fabricate ductwork with duct liner in each section of duct
where indicated. Laminate liner to internal surfaces of duct
in accordance with instructions by manufacturers of lining and
adhesive, and fasten with mechanical fasteners.

FACTORY-FABRICATED_DUCTWORK:
General: At installer's option, provide factory-fabricated
duct and fittings, in lieu of shop-fabricated duct and
fittings.

KITCHEN_EXHAUST_DUCTS:
General: Fabricate kitchen exhaust ducts and supports, used
for smoke and vapor removal from cooking equipment, of Imm
minimum galvanized steel. For duct construction,
comply with SMACNA "Low Pressure Duct Standards - 5th
Edition", and ANSI/NFPA 96 "Vapor Removal from Commercial
Cooking Equipment".

PART 3 - EXECUTION
INSTALLATION_OF DUCTWORK:

General: Assemble and install ductwork in accordance with
recognized industry practices which will achieve air tight (5%
leakage) and noiseless (no objectional noise) systems, capable
of performing each indicated service. Install each run with
minimum of joints. Align ductowrk accurately at connecitons,
within 1/8" misalignment tolerance and with internal surfaces
smooth. Support ducts rigidly with suitable ties, braces,

hangers and anchors of type which will hold ducts true-to-
shape and to prevent buckling.
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Seal ductwork, after installation, to seal class recommended,
and method prescribed in SMACNA "Low Pressure Duct Standards -
5th Edition", for less than 5% leakage.

Complete fabrication of work at project as necessary to match
shop-fabricated work and accommodate installation
requirements.

Locate ductwork runs, except as otherwise indicated,
vertically and horizontally and avoid diagonal runs wherever
possible. Locate runs as indicated by diagrams, details and
notations or, if not otherwise indicated, run ductwork in
shortest route which does not obstruct usuable space or block
access for servicing building and its equipment. Hold ducts
close to walls, overhead construction, columns, and other
structural and permanent- enclosure elements of building.

Limit clearance to 1/2" where furring is shown for enclosure
or concealment of ducts, but allow for insulation thickness,

if any. Where possible, locate insulated ductwork for 1"
clearance outside of insulation. Wherever possible in
finished and occupied spaces, conceal ductwork from view, by
locating in mechanical shafts, hollow wall construction or
above suspended ceilings. Do not encase horizontal runs in
solid partitions, except as specifically shown. Coordinate
layout with suspended ceiling and lighting layouts and similar
finished work.

Electrical Equipment Spaces: Do not run ductwork through
transformer vaults and their electrical equipment spaces and
enclosures.

Where ducts_pass_through interior partitions and exterior
walls, conceal space between construction opening and duct or
duct-plus- insulation with sheet metal flanges of same gage as
duct. Overlap opening on 4 sides by at least 1-1/2".

Coordinate duct installations with installation of
accessories, dampers, coil frames, equipment, controls and
other associated work of ductwork system.

Support_ductwork in manner complying with SMACNA "Low Pressure
Duct Standards - 5th Edition" hangers and supports section.
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INSTALLATION_OF KITCHEN_EXHAUST DUCTS:

General: Fabricate joints and seams with continuous welds for
watertight construction. Provide for thermal expansion of
ductwork through 200000F (10930C) temperature range. Install
without dips or traps which may collect residues, except where
traps have continuous or automatic residue removal. Provide

access openings at each change in direction, located on sides
of duct 1-1/2" minimum from bottom, and fitted with
greasetight covers of same material as duct.

CLEANING_AND_PROTECTION:

Clean_Ductwork internally, unit-by-unit as it is installed, of
dust and debris. Clean external surfaces of foreign
substances which might cause corrosive deterioration of metal
or, where ductwork is to be painted, might interfere with
painting or cause paint deterioration.

Strip_protective_paper from stainless ductwork surfaces and
repair finish wherever it has been damaged.

Temporary Closure: At ends of ducts which are not connected
to equipment or air distribution devices at time of ductwork
installation, provide temporary closure of polyethylene film

or other covering which will prevent entrance of dust and
debris until time connections are to be completed.

BALANCING:

Refer to the section "Testing, Adjusting, and Balancing" for
air distribution balancing of low pressure ductwork; not work
of this section. Seal any leaks in ductwork that become
apparent in balancing process.

END OF SECTION 15841
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SECTION_15855 - Fan Coil Unit
PART 1 - GENERAL
RELATED_DOCUMENTS:

Drawings and general provisions of Contract, including General
and Supplementary Conditions, Bills of Quantities and
Specification sections, apply to work of this section.

DESCRIPTION_OF_WORK:

Extent of Fan Coil Unit work is indicated by drawings; and
schedules, and by requirements of this section.

Refer to other Mechanical sections for vibration control units
used in conjunction with Fan Coil Units; but included as
work of this section.

Refer to other Mechanical sections for condensate, hot
and chilled water, and condensate drain piping required in
conjunction with Fan Coil Units section.

Provide the following work; included as work of this section:
-Power supply wiring from power source to power connection on
unit. Include starters, disconnects, and required electrical

devices, except whsere specified as furnished, or factory-
installed by manufacturer.

-Interlock wiring between electrically-operated equipment
units; and between equipment and field-installed control
devices.

-Interlock wiring specified as factory-installed is work of
this section.

Provide the following electrical work as work of this section:
-Control wiring between field-installed controls, indicating
devices, and unit control panels.

-Control wiring specified for Automatic Temperature Controls

QUALITY_ASSURANCE:

Manufacturer's_Qualifications: Firms regularly engaged in
manufacture of packaged Fan Coil Units with
characteristics, sizes, and capacities required, whose
products have been in satisfactory use in similar service for
not less than 15 years.
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Codes_and_Standards:

AMCA_ Compliance: Test and rate Fan Coil Unit in
accordance with AMCA standards.

ARI Compliance: Test and rate Fan Coil Unit in
accordance with ARI 430 display certification symbol on units of
certified models.

ASHRAE Compliance: Construct and install refrigerant coils in
accordance with ASHRAE 15 "Safety Code for Mechanical
Refrigeration".

NFPA Compliance: Provide Fan Coil Unit internal

insulation having flame spread rating not over 25 and smoke
developed rating no higher than 50; and complying with NFPA
90A "Standard for the Installation of Air Conditioning and
Ventilating Systems".

The units shall be operation rooms.

UL And NEMA Compliance: Provide electrical components
required as part of air handling units, which have been listed
and labeled by UL and comply with NEMA standards.

NEC_Compliance: Comply with National Electrical Code (NFPA
70) as applicable to installation and electrical connections
of ancillary electrical components of Fan Coil Units.

SUBMITTALS:

Product Data: Submit manufacturer's technical product data for
Fan Coil Units showing dimensions, weights, capacities,
ratings, fan performance with operating point clearly
indicated, motor electrical characteristics, gages and
finishes of materials, and installation instructions.

Shop Drawings: Submit assembly-type shop drawings showing
unit dimensions, weight loadings, required clearances,
construction details, and field connection details.

Wiring_Diagrams:  Submit manufacturer's electrical
requirements for power supply wiring to Fan Coil Units.
Submit manufacturer's ladder-type wiring diagrams for
interlock and control wiring. Clearly differentiate between
portions of wiring that are factory-installed and portions to
be field-installed.
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Maintenance Data: Submit maintenance instructions, including
instructions for lubrication, filter replacement, motor and
drive replacement, and spare parts lists. Include this data,
product data, shop drawings, and wiring diagrams in
maintenance manuals.

PRODUCT_DELIVERY, STORAGE_AND HANDLING:

Deliver Fan Coil Units with factory-installed shipping
skids and lifting lugs; pack components in factory-fabricated
protective containers.

Handle Fan Coil Unit carefully to avoid damage to

components, enclosures, and finish. Do not install damaged
components; replace and return damaged components to Fan Coil Unit
manufacturer.

Store Fan Coil Units in clean dry place and protect from
weather and construction traffic.

Comply with Manufacturer's rigging  and installation
instructions for unloading Fan Coil Units, and moving them
to final location.

PART 2 - PRODUCTS
ACCEPTABLE_MANUFACTURERS:

Available Manufacturers: Subject to compliance with
requirements, manufacturers offering Fan Coil Units which

may be incorporated in the work include, but are not limited

to, the following;:

Companies with experiences of not less than 10 years in Manufacturing to
these products.
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Fan coil units

The design construction, materials and finishes of all units shall be suitable for the
locations and operating conditions indicated in these Specifications and Drawings. A
customary auxiliaries deemed necessary, shall be provided by the manufacturer for
the safe controlled automatic operation of the equipment, which shall be pre wired
and tested. Units shall be of the basic chassis type, suitable for concealed location as
shown on Drawings. All units shall be provided with easy access to fans, controls,
filters, coils, vents, drain and valve connections. Units shall be selected with sound
levels at least 3db below required room specified sound levels at design speed. All
units shall be complete with the following basic components:-

Air filters Flexible rubber connectors Electrical junction box Fan assembly Cooling
coil section (where indicated) Heating coil section Mixing box Electric heating
elements

The chassis shall be fabricated from galvanized sheet steel to form a rigid unit fully
sealed to eliminate extraneous air leakage free from sharp edges and complete with
fixing lugs. Thermal insulation of 12 mm. minimum thicknesses shall be applied to all
sides of coil sections, and beneath all cooling coil drip pans. All insulation must be
non flammable, nontoxic, and possess minimum smoke propagation qualities to
ASTM C 1071. Acoustic treatment shall be supplied to casings as required to meet the
room specified sound levels.

Reinforced sheet steel enclosures shall be provided for room mounted units to form a
rigid cabinet that will not flex or vibrate during unit operation. There shall be space
within each cabinet for piping connections and valves. The design of the enclosures
shall enable air filters to be serviced without having to remove any of the unit
paneling.

Resiliently mounted, direct driven centrifugal double width, double inlet fans, shall be
used with impellers and scroll made in shockproof material to guarantee maximum
stability during transport and installation. Impellers shall be statically and
dynamically balanced for quiet operation. The fan and motor assembly shall be
removable on a slide out arrangement. Maximum motor speeds shall not to exceed
1440 rpm.

Coils shall be of copper construction with aluminum fins mechanically bonded to
seamless copper tube coils all joints brazed arranged for On Site handling. Each coil
water and electrical connections shall be handed to suit Site requirements, but
connections shall be adaptable for Site reversal.

Units shall be complete with a long type drip pan, extending beyond the cooling coil
sections to cover return bends and valves, and shall have a second deep flanged drain
pan fitted outside of unit chasis having 22 mm. OD outlet to cover where necessary
random condensate from valves, fittings and coil drip pan outlet.

Drip and drain pans shall be zinc coated and treated both sides with a protective
coating of mastic. Both pans shall be reversible for left or right hand location. The
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outer surface of all condensate drain pans shall be adequately treated/insulated to
prevent secondary condensation occurring.

All drip and drain pans shall be designed to reduce to the absolute minimum the
formation of legionella by careful detailing of both pans and pipework connections.
The protective mastic coating shall be suitable for the frequent application of
disinfectant when maintenance engineers flush through drip/drain pans and fan coil
drainage pipework.

Cooling coil face velocities shall be significantly low to prevent moisture carry over
beyond the condensate drip tray, and to limit noise generation. All coils shall be
complete with air vent and drain cock. All units shall have air filters on the inlet side
prior to coil and fan sections. Filters shall be of replacable type readily accessible for
inspection, removal and replacement. The media shall be vermin and rot proof and
shall not break up in the air stream. Filter media shall be non flammable and shall not
produce smoke or large volumes of noxious products when exposed to fire. Bonding
agents shall have a flash point of not less than 163C. The Contractor shall ensure all
control valves can open and close against the maximum system differential operating
pressures. All units shall be provided with manual isolating and double regulating
valves. Concealed units shall be selected for operation with sufficient fan and motor
power to provide the required air flow rates at the operating resistance of the air
distribution systems. Fans and motors shall be resiliently mounted. Final electrical
connections to the units shall be flexible. The contractor shall provide flexible sleeves,
between unit spigots and connected ductwork of heavy quality glass fibre reinforced
canvas having a minimum length of 150mm. securely fixed and sealed to minimize air
leakage. Maximum flame spread rating 25. Support rails and vibration isolators shall
be provided for horizontal units. The Contractor shall select units to ensure that the
room sound levels in Specifications are not exceeded.

PART 3 - EXECUTION

INSPECTION:
Examine areas and conditions under which Fan Coil Units
are to be installed. Do not proceed with work until
unsatisfactory conditions have been corrected in manner
acceptable to Installer.

INSTALLATION_OF _ Fan Coil Units:

General: Install Fan Coil Units where indicated, in
accordance with equipment manufacturer's written instructions,
and with recognized industry practices, to ensure that units
comply with requirements and serve intended purposes.

Coordination: Coordinate with other work, including ductwork
and piping, as necessary to interface installation of Fan Coil Units with
other work.
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Access: Provide access space around Fan Coil Units for
service as indicated, but in no case less than that
recommended by manufacturer.

Electrical Wiring: Install electrical devices furnished by
manufacturer but not specified to be factory-mounted. Furnish
copy of manufacturer's wiring diagram submittal to Electrical
Installer.

Verify that electrical wiring_installation is in accordance
with manufacturer's submittal and installation requirements of
Electric Standards and specifications. Do not proceed with
equipement start-up until wiring installation is acceptable to
equipment installer.

Piping_Connections: Provide piping, valves, accessories,
gages, supports, and flexible connectors as indicated.

Duct_Connections: Refer to "Air Distribution" sections.
Provide ductwork, accessories, and flexible connections as
indicated.

FIELD QUALITY_CONTROL:

Testing: Upon completion of installation of Fan Coil Units, start-up
and operate equipment to demonstrate capability and compliance with
requirements. Field correct malfunctioning units, then retest to
demonstrate compliance.

EXTRA_STOCK:

Provide one complete extra set of filters for each Fan Coil Unit.
Install new filters at completion of Fan Coil Units work, and prior to
testing, adjusting, and balancing work.

Obtain receipt from Owner that new filters have been installed.

END OF SECTION 15855
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SECTION_15910_- ELECTRIC_TEMPERATURE_CONTROL_SYSTEMS
PART_1_- GENERAL
RELATED_DOCUMENTS:

Drawings and general provisions of Contract, including General and
Supplementary Conditions Specification sections, apply to work of this
section.

DESCRIPTION_OF_WORK:

Extent of electric-electronic temperature control system work
is indicated by drawings and schedules, and by requirements of
this section for the electric and electronic control systems

for HVAC systems.

Control sequences are specified in the section "Automatic
Control Sequences".

Control wiring, except for power wiring, necessary for electric-
electronic temperature control systems, is work of this section.

Refer to other Mechanical sections, as applicable for
installation of instrument wells, valve bodies, and dampers in
mechanical systems.

QUALITY_ASSURANCE:

Manufacturer: A firm regularly engaged in manufacture of
electric-electronic temperature control equipment, of types
and sizes which are similar to required equipment, and which
have been in satisfactory use for not less than 20 years, in
similar service.

Installer: The Contractor or a firm specializing and
experienced in electric- electronic control system
installations for not less than 5 years.

Electrical Standards: Provide electrical products which have
been tested, listed and labeled by Underwriter's Laboratories

(UL) and comply with NEMA standards.

NEMA_ Compliance: Comply with NEMA standards pertaining to
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components and devices for electric-electronic temperature
control systems.

SUBMITTALS:

Product Data: Submit manufacturer's specifications for each
control device station furnished, including installation
instructions and start-up instructions. Submit wiring diagram
for each electrical control device.

Shop Drawings: Submit layout drawings of installed electric-
electronic temperature control system including wiring,
thermostats, controllers, switches, panels and contactors,
showing accurately scaled components and their relation to
associated equipment, and connections of signal and electrical
power feeders.

Maintenance Data: Submit maintenance data and spare parts
lists for each type of control device. Include this data in
maintenance manual.

DELIVERY, STORAGE AND HANDLING:

Provide factory shipping caons for each piece of equipment,
and control device. Maintain cartons through shipping,
storage and handling as required to prevent equipment damage,
and to eliminate dirt and moisture from equipment. Store
equipment and materials inside and protected from weather.

PART 2 - PRODUCTS
MATERIALS AND EQUIPMENT:

General: Provide electric-electronic temperature control
products in sizes and capacities indicated, consisting of
valves, dampers, thermostats, clocks, sensors, controllers,
and other components as required for complete installation.
Except as otherwise indicated, provide manufacturer's standard
temperature control system components as indicated by
published product information, designed and constructed as
recommended by manufacturer. Provide electric-electronic
temperature control systems with the following functional and
construction features as indicated.

Control Valves: Provide factory-fabricated electrical control
valves of type, body material and pressure class indicated.
Where type or body material is not indicated, provide
selection as determined by manufacturer for installation
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requirements and pressure class, based on maximum pressure and
temperature rating of piping system. Except as otherwise
indicated, provide valves which mate and match material of
connecting piping. Equip control valves with control valve
motors, and with proper shutoff ratings for each individual
application. All valves shall be suitable for less than 24

volts actuating voltage, and price shall include transformer.

Water Service Valves: Equal percentage characteristics with
range of 50 to 1.

Steam_Service Valves: Linear characteristics with range of 30
to 1.

Single-Seated Valves: Cage type trim, providing seating and
guiding surfaces for plug on "top and bottom" guided plugs.

Double-Seated Valves: Balanced plug-type, with cage type trim
providing seating and guiding surfaces for plugs on "top and
bottom" guided plugs.

Valve Trim_and Stems: Polished stainless steel.
Packing: Spring-loaded Teflon, self-adjusting.

Valve Pressure Drop: As needed but to be considered in the
final selection of pumps head.

Dampers: Provide automatic control dampers as indicated, with
damper frames not less than formed 13 ga. galvanized steel.
Provide mounting holes for enclosed duct mounting. Provide
damper blades not less than formed 16 ga. galvanized steel,
with maximum blade width of 8". Equip dampers with motors,
with proper rating for each application.

Secure blades to 1/2" diameter zinc-plated axles using zinc-
plated hardware. Seal off against spring stainless steel
blade bearings. Provide blade bearings of nylon and provide
thrust bearings at each end of every blade. Construct blade
linkage hardware of zinc-plated steel and brass. Submit
leakage and flow characteristic, plus size schedule for
controlled dampers.

Operating_ Temperature Range: From -20 o to 2000F (-29 o to
9300).

For standard applications as indicated, provide parallel or
opposed blade design (as selected by manufacturer's sizing
techniques) with optional closed-cell neoprene edging.
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(Packaging area, and warehouse and basement store and
cafeteria).

For _low-leakage applications as indicated, provide parallel
or opposed blade design (as selected by manufacturer's sizing

techniques) with inflatable seal blade edging, or replaceable
rubber seals, rated for leakage at less than 10 cfm/sq. ft. of
damper area, at differential pressure of 4" w.g. when damper
is being held by torque of 50 inch-pounds. (other areas).

Dampers_and Valve Motors: Size each motor to operate dampers
or valves with sufficient reserve power to provide smooth
modulating action or 2-position action as specified unless
otherwise indicated. (for powder, tablet, dry-suspension,
syrups and fresh air units : use double dampers with
differential pressure control described elsewhere).

Provide permanent split-capacitor or shaded pole type motors
with gear trains completely oil-immersed and sealed. Equip
spring-return motors, where indicated on drawings or in
operational sequence, with integral spriral-spring mechanism.
Furnish entire spring mechanism in housings designed for easy
removal for service or adjustment of limit switches, auxiliary
switches, or feedback potentiometer.

Equip_motors_for outdoor locations and for outside air intakes
with "0 ring" gaskets designed to make motors completely
weatherproof, and equip with internal heaters to permit normal
operation at -100C.

Furnish_non-spring_return_motors for dampers larger than 25
sq. ft., and for valves larger than 2-1/2", sized for running
torque rating of 150 inch-pounds, and breakaway torque rating
of 300 inch-pounds. Size spring-return motors for running
torque rating of 150 inch-pounds, and breakaway torque rating
of 150 inch-pounds.

Room Thermostats: Provide room thermostats with locking
covers, and with concealed or readily-accessible adjustment
devices, indicated.

Provide heavy-duty "asylum type", clear plastic, or wire
tamper-proof guards at all areas.

Line-Voltage On-Off Thermostats: Provide thermostats of bi-
metal actuated open contact, or bellows actuated enclosed
snap-switch type, UL-listed at electrical rating comparable
with application. Provide bimetal thermostats which employ
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heat anticipation. Equip thermostats which control electric
heating loads directly, with Off position on dial wired to
break ungrounded conductors.

Combination Thermostat and Fan Switches: Comply with
requirements for line-voltage thermostats. In addition,
include as integral part of each thermostat, 2-, 3-, or 4-
position push-button or lever operated manual switch for
control of fan in each unit with type of control as indicated.

-Label switches "fan on-off", "fan high-low-off", "fan high-

med-low-off". Provide factory-fabricated unit, capable of
being mounted on 2-gang switch box or mud ring.

Low-Voltage On-Off Thermostats: Comply with general
requirement indicated for line-voltage thermostats. Provide
thermostats of bimetal operated mercury-switch type, with
either adjustable or fixed universal anticipation heater.

Low-Voltage Modulating Thermostats: Provide potentiometer
type, operated by vapor-filled bellows.

Remote-Bulb Thermostats: Provide remote-bulb thermostats of
on- off or modulating type, as required by sequence of
operation. Provide liquid-filled units designed to compensate
for changes in ambient temperature at instrument case.
Provide capillary and bulb of copper unless otherwise
indicated. Equip bulbs in water lines with separate wells of
same material as bulb. Support bulbs installed in air ducts
securely, to prevent damage and noise from vibrations.
Provide averaging bulbs where shown or specified in
operational sequence, consisting of copper tubing not less
than 8'-0" in length with either single or multiple-unit
elements. Extend tubing to cover full width of duct or unit,
and support adequately.

Provide scale settings and differential settings where
applicable, which are clearly visible and adjustable from
front of instrument.

Equip on-off remote-bulb thermostats with precision snap
switches, and with electrical ratings as required by
application.

Provide modulating remote-bulb thermostats of potentiometer
type constructed so that complete potentiometer coil and wiper
assembly is removable for inspection or replacement without
distrubing calibration of instrument.
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Fire Protection Thermostats:  Provide UL-listed fire
protection thermostats where indicated in exhaust fan duct
discharging through the warehouse falce ceiling, and the

return air ducts of air handling unit installed at the
packaging area and finished products store. Connect
thermostats which are capable of stopping fans in event of
excessive temperatures in fan control circuits. Provide
thermostats with fixed or adjustable settings to operate at

not less than 750F (420C) above normal maximum temperature at
their location in air handling system. Comply with
requirements of ANSI/NFPA 90A. Provide manual reset
thermostat.

Low-Temperature Protection Thermostats:
Provide low-temperature protection thermostats of manual-reset

type, with sensing elements 8'-0" or 20'-0" in length.
Provide thermostat designed to operate in response to coldest
1'-0" length of sensing element, regardless of temperature at
other parts of element. Support element properly to cover
entire duct width. Provide separate thermostats for each 25
sq. ft. of coil face area or fraction thereof.

Clocks: Provide time cloks specified as part of temperature
control sequences, of 7-day, 24-hour type, with weekend or
skip- a-day features. Equip time clocks with 10-hour spring
carryover to maintain clock movement in case of power failure.

Electronic_Sensors: Provide electronic temperature and
relative humidity sensors of supersensistive resistance type,
which are vibration and corrosion-resistanc, and of wall
mounted immersion, duct mounting, averaging or bulb type as
required for application.

Fan_Speed_Controllers:
Provide solid-state fan speed controllers, to maintain room
temperature by varying fan speed of fan units, in response to
room temperature changes. Provide proportioning control of
motor speed, from maximum down to minimum of 55% (field
adjustable). Equip controller to provide on-off action below
demand for minimum fan speed, to prevent low- speed operation
and ensure normal motor life. Design controller to apply
full-voltage for brief period each time motor is started, to
bring motor up to minimum speed rapidly. Equip controller
with filter circuit to eliminate objectionable radio
interference. Apply for All AHU's areas.
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Water Flow_Switches:
Provide water flow switches of stainless steel paddle types.
Where flow switches are used in chilled water application,
provide vapor-proof type to prevent condensation of electrical
switch. Provide pressure-flow switches of bellows actuated
mercury type or snap-acting type, with appropriate scale range
and differential adjustment for service indicated.

Central (Master) Control Panels: Provide central control panels of
fully-enclosed steel cubical type, with locking doors and/or
locking removable backs. Match finish of panels and provide
multi-color graphic displays, schematically showing system
being controlled.

PART 3 - EXECUTION
INSTALLATION:

General: Install system and materials in accordance with
manufacturer's instructions and rough-in drawings, and details
on drawings. Install electrical work and use electrical
products complying with requirements of Electric standards and
specifications . Mount controllers at convenient locations and
heights.

Wiring: The term "wiring" is defined to include providing of
wire, conduit and miscellaneous materials as required for
mounting and connecting electric control devices.

Wiring_System: Install complete wiring system for electric-
electronic temperature controls. Conceal wiring, except in
mechanical rooms and areas where other conduit and piping are
exposed. Provide multi-conductor instrument harness (bundle)
in place of single conductors where number of conductors can
be run along common path. Fasten flexible conductors bridging
cabinets and doors, neatly along hinge side, and protect
against abrasion. Tie and support conductors neatly.

Number-code or color-code conductors, excluding those used for
local individual room controls, appropriately for future
identification and servicing of control system.

Reset Limit Controls: Install manual-reset limit controls to
be independent of power controllers; automatic duct heater
resets may, at Contractor's option, be installed in interlock
circuit of power controllers.
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Unit-Mounted Equipment: Where control devices are indicated
to be unit-mounted such as fancoil unit, electric relays,
electric switches, valves, dampers, and damper motors shall be
mounted and wired by manufacturer at factory.

FINAL_ADJUSTMENT:
After completion of installation, adjust thermostats, control
valves, motors and similar equipment provided as work of this
section.
Final adjustment shall be performed by specially trained

personnel in direct employ of manufacturer of primary
temperature control system.

END OF SECTION 15910



LIST OF RECOMMENDED MANUFACTURERS

MECHANICAL WORKS

Item Description Alternative (1) Alternative (2) Alternative (3)
No Manufacturer Origin Manufacturer Origin Manufacturer Origin
IDEAL
1. SANITARY FIXTURES DURAVIT (UK) STANDARD (GERMANY) ROCA SPAIN
IDEAL
2. MIXERS GHROHI (GERMANY) ROCA (SPAIN) STANDARD (GERMANY)
3. VALVES & PRV CRANE (UK) OVEN TROP (GERMANY) HATERSLY (UK)
4. VOLUME DAMPERS BETEC (USA) BETA (USA) TITUS (USA)
5. GI SHEETS SABIC (KSA) Kholosi LOCAL Al-Shareqa UAE
6. INSULATION KIMMCO (KWIAIT) 1ZOCAM (TURKY) AFG (KSA)
AIR OUTLETS, GRILLS NATIONAL JORDAN COOLING
7 AND DIFFUSERS FACTORY (KSA) HOUSE (LOCAL) IDUSTRIES (LOCAL)
8. | PEX PIPES AND FITTINGS | Alam Plastic (LOCAL) Al-tayseer (LOCAL) Eni‘ii‘;:fircmg LOCAL
9 BLACK STEEL PIPES Ukrainian China Approval
Approval Equal Equal
GALVANISED STEEL . Local Approval
10. PIPES Al-Arabiyeh (LOCAL) Equal LOCAL
COPPER PIPES AND LOWTON
11. FITTINGS MULLER (UK) TUBES (USA)
EUROPE
12. | ROOF, FLOOR DRAINS Addasani (Kuwait) FABBCO (KSA) (APPROVAL
AND CLEAN OUT
EQUAL)
BLAK STEEL,
13. GALVANIZED FITTINGS CRANE (UK) AFL (UK) GF ITALY

HREO Consultant Engineers




YORK GREE
Or OR
PETRA TRANE (USA OR MIDIA
14. AC-SPLIT SYSTEM (LOCALLY) Or CHINA) OR (CHINA)
CARRIER HAIER
YORK
Or
TRANE EUROPE
15. AC-PACKAGE SYSTEM Or (USA) PETRA (LOCALLY) EQUAVALENT (EUROPE)
CARRIER
ALZGHYER & ENGINEERING ALAM
16. UPVC MARRAR LOCAL PLASTIC LOCAL PLASTIC LOCAL

HREO Consultant Engineers
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