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1)

Heating, Ventilating and Air-Conditioning

Statement of the Work:

a- Intent-1t is the intent of these specifications to furnish a heating ventilating and air-
conditioning system complete, fully adjusted, and ready for use.

b

Material and Equipment - Material and equipment has been carefully selected for this
project and the Contractor is expected to provide all items as closely as possible to
the specifications and as called for on the drawings.

c- Job Coordination-The Contractor for heating, ventilating and air conditioning shall
plan his work in advance and shall coordinate all space requirements with the other
trades involved.

d- Workmanship-It is the intent of these specifications to provide the best
workmanship available. Poor workmanship will be rejected and the work reinstalled
when, in the judgment of the Mechanical Engineer, the workmanship is not of the
highest quality.

e- Cleaning-It is the intent of these specifications that all work, including the inside of
equipment be left in a clean condition. All construction dirt shall be removed from
material and equipment.

f- Completeness-It is the intent of these specifications to provide a complete system.
Completeness shall mean not only that all material and equipment have been
installed properly, but that all material and equipment have been installed, and have
been adjusted for heating and cooling, and that, in the opinion of the Mechanical
Engineer, all material and equipment are operating as designed.

g- Adjustment of Temperature Controls-This Contractor shall provide the personnel
and equipment to completely adjust the temperature controls to the satisfaction of
the Mechanical Engineer. At the completion of the project, the Mechanical Engineer
will arrange a meeting at the job site to allow the Contractor to demonstrate the
proper operation of the temperature control system.

h- Noise-It is the intent of these specifications to provide a system free from
objectionable noise. Any equipment that is generating objectionable noise, in the
opinion of the Mechanical Engineer, shall be corrected and other noises shall be
dampened as directed.

i- Consultants' Drawings-The consultant’s drawings are generally diagrammatic and
include general layouts and typical details of the various systems to be installed.
No deviation from the drawings shall be made without receipt of prior approval from
the Consultant.

_20_

www.manaraa.com



j- Shop and Erection Drawings - In addition to the requirements of shop drawings,
general conditions, the contractor shall meet the following requirements: -

1- Shop drawings shall consist of manufacturer's scale drawings, cuts of
catalogues, including descriptive literature and complete characteristics of
equipment showing major dimension, capacity, pressure drop, code
requirements, motor, drive and testing, all as indicated on the drawings or
specifications. Shop drawings for all floor plans shall be submitted at a scale of
1:50. Details drawings shall be submit at a scale of 1:20 and 1:10 where
required.

2- Erection drawings consisting of the contractor's scale drawings of equipment
and piping, in plan and elevation, showing clearance between units and relation
of equipment and piping to space assigned. Erection drawings shall be made to
supplement the diagrammatic drawings. Drawings shall also include complete
information for concrete base and anchor bolt locations.

3- Certified performance curves for all pumping equipment shall be submitted for
approval.

4- Samples of insulation shall be submitted for approval.

5- Submit in letterform for approval, manufacturer's names for pipe, fitting and
incidentals not covered by shop drawings.

6- The Contractor shall submit wiring diagrams of starters and controllers for
the consultant's approval .

The contractor shall submit shop drawings and catalogues in three copies for
approval before purchase of any equipment or materials.

2) Duct Work
2.1 Materials

a. Ductwork shall normally be made from hot-dip galvanized sheet to
smacna and ASHREA or to BS2989 Grade Z2 coating type or approved
equal. If this is not available alternative types are:

1. Hot dip galvanized sheet to BS2989 Grade Z2 or Grade Z3 with iron
zinc alloy coating type 12100 or 12180 or equal approved.

2. Cold reduced sheet to BS1449 Grade CR4 having a zinc coating
applied by electroplating (coating thickness 2.5 microns) or equal
approved.
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Construction

a. Ductwork except where specified otherwise, shall be fabricated and
installed in accordance with the standards stated in this specification.

b. Exhaust ductwork serving kitchen and toilet areas shall be 16 gauge with
welded construction and access panels at each elbow.

c. The contractor shall be responsible for checking the sizes of all ductwork
to ensure that the installation can be satisfactorily completed. Any
discrepancies should be brought to the Owner's attention.

d. Internal roughness and obstructions to airflow (other than damper, turning
vanes, etc) will not be accepted.

e. All transverse joints shall be continuous around the four sides. Type of
transverse joints determined by the larger side shall be as listed in the
approved standard for sheet metal ductwork.

f. All exposed, uninsulated ducts shall be constructed with grooved
longitudinal seams and with flat transverse joints using S-slips.

Ducts 600 to 1500 shall be furnished with 37mm x 3mm flat centers.
Diagonal bracing shall be installed as required to prevent sagging.
Internal bracing shall be spaced on not greater than 900mm centers.

g. Flat surfaces, between bracing of joints on ducts with larger side 450mm
and over shall be further reinforced by cross bracing on both diagonals
except for those ducts, which are to be insulated.

h. All notches, for connecting sections of duct including longitudinal seam
notches shall not be cut any deeper than 47mm to ensure tight corners in
the slip joints. Any notched corners not meeting with the approval of the
Owner shall be removed and reinstalled or sealed to the satisfaction of
the Owner.

i.  Slips shall be two gauges heavier than the duct. Joints must be made in
a neat and workmanlike manner in all cases. Ribbon seal or other
approved sealant to be used on all factory made joints.

j.  Low velocity branches shall be taken at 450 from the side of the main
duct and radiused.

k. Turning vanes or deflectors shall be fitted in square bends or tees.
Ductwork in excess of 750mm will have double skin splitters of true
aerofoil section and splitters of single sheet thickness for ductwork below
750mm longest side.

I.  Turning vanes shall be same material and gauge as duct in which they
are installed. Vanes must be rigid so as not to rattle or vibrate in the air
stream and all raw or sharp edges must be removed from the blades.
Turning vanes shall be of a proprietary manufacture.

m. Access panels shall be installed adjacent to all control, fire, smoke,
motorised and manual dampers, fusible links, smoke detectors, fan
bearings, each side of coils and at bends. They shall be manufactured
from sheet steel two gauges heavier than the ductwork.

Subiject to restrictions imposed by duct dimensions access openings shall
not be smaller than 375 by 300mm or larger than 450mm by 375mm.
abated rubber or neoprene sealing strips shall be provided to render an
airtight seal. On ductwork carrying cooled air the access panels shall be
constructed from two sheets of metal between which fiberglass insulation
shall be fitted, the thickness of insulation being equal to the insulation on
the particular duct section. Acceptable proprietary manufactured panels
may also be used.

R Alltest holes drilled 25mm for the purpose of commissioning the work
shall be sealed with rubber grommets.
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2.3

0. On all connections of plant items, flanges will be constructed of mild steel
angle of a size to match that used on the equipment and bolts will be
used of a size suitable to fit the holes drilled by the equipment
manufacturer.

p. All flanges will be drilled for 8mm diameter bolts for angles to 32mm and
shall be 10mm diameter for angles above 32mm at a maximum of 150mm
centers (except for holes in flanges connecting to plant which shall mate
with plant flanges).

g. All bolts, nuts, washers, etc. will be cadmium plated or galvanized.
Flange joints shall be made with "Prestick" lead or other approved
material.

r.  All vertical stacks are to be fitted with galvanized cowls, flashing plates,
weathering aprons incorporating a lip packed with approved sealer to
prevent ingress of water. Stacks must be supported independently of the
fans.

s.  Where welding occurs on ductwork the weld and adjacent areas shall be
cleaned of impurities due to the welding process then primed and given a
thick coating of cold galvanized paint.

t.  When circular ductwork is specified it shall be of the factory made 'spirally
wound' type conforming in all respects to the approved standards.

u. Where ductwork has to be buried it shall be strengthened with reinforcing
members to resist distortion from backfill.

Care shall be taken when backfilling by layering, each layer being less
than 300mm deep to ensure the duct remains in position.

v. Supply air ductwork associated with the V.A.V. Systems shall be flat oval
ductwork and shall conform in full to DW 142 specification for Sheet Metal
Ductwork Part Five.

Flexible Connections

a. Where flexible connections are indicated or required between rigid
ductwork and particular components or items of equipment the internal
diameter of the flexible duct shall be equal to the external diameter of the
rigid ductwork and of the spigot served. The use of flexible duct between
rigid sections of sheet metal ductwork to change direction or plane will not
be permitted except where indicated or expressly authorised by the
Owner.

b. The flexible duct shall have a liner and a cover of tough tear - resistant
fabric equal in durability and flexibility to glass fiber and shall be
impregnated and coated with plastics. It shall be reinforced with a
bonded galvanized spring steel wire helix between the liner and the cover
and an outer helix of glass fiber cord or equal shall be bonded to the
cover to ensure regular convolutions.

c. Alternatively the flexible duct shall consist of flexible corrugated metal
tubing of stainless steel, aluminum, tinplated steel or aluminum coated
steel. The metal may be lined on the inside or the outside or both with
plastics material.

d. The frictional resistance to air flow per unit length of the flexible duct shall
not exceed 50% more than the frictional resistance per unit length of
galvanized steel ducts of equivalent diameter. The radius ratio R/D for
bends.shall.not be less than 2, where R is the center line radius and D is
the diameter of the flexible duct.
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e. The leakage from any section of flexible duct shall not exceed 1% of the
design air flow rate at the static operating pressure.

f.  Flexible ducts shall be suitable for an operating temperature range of -
18°C to 120°C and shall comply with BS 476 Part 1, Section 2, Clause 7
(Class 1: Surface of very low flame spread).

3) Duct Hangers and Supports

3.1

Construction
a. Hanger and support systems shall comply with the standard details
document and may be either purpose made in the factory or approved
proprietary products.
b. Purpose made items shall be manufactured from standard steel sections.
c. The horizontal duct hanging system shall comprise three elements:
1. The upper attachment to the building.
2. The hanger itself.
3. The lower attachment of the hanger to the bearer supports the duct.

d. The upper attachment to the building shall be selected with a safety factor
of 5 based on ultimate failure. Expansion concrete anchors and beam
clamps shall be made of steel. Upper attachments shall comply with the
standard details drawings.

e. Hangers shall be strips of galvanized steel or round steel rod. For
hangers made of round steel rod, uncoated hot rolled steel shall be used
except in those cases where the installation is in a corrosive atmosphere.
Where corrosion is a problem hanger rods should be electro-galvanized
and threads painted after installation. Hangers shall be sized and spaced
in accordance with the tables in the approved screwed lengths and turn-
buckles for adjustment of ducting to the required levels. All nuts shall be
provided with washers and locknuts as indicated in the standard details
document and the projecting ends of bolts cut off.

f.  The choice of the lower duct support will depend upon the actual duct
cross section. Lower attachment bearers shall comply with the standard
detail document.
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4)

5)

Volume Dampers

Supply and install volume dampers with locking levers and quadrants indicating their
position, in all branch ducts, all fresh air intake and where shown on the Drawings.

Volume dampers may be the splitter, butterfly or louver types. Damper blade shall be
not less than eighteen gauge, reinforced with 2.5cm angles 3mm thick along any
unsupported side longer than 30 cms. Angles shall not interfere with operation of
damper, not cause additional turbulence. Stops shall be angles of equal dimensions to
the reinforcing angles. Maximum dimensions of any damper blade shall be meter. Duct
shall be stiffened at damper location as required.

Supply, access doors for access to all damper quadrants which may be installed on
furred-in ducts. Access doors shall be of No. 14 gauge steel set in a No. 16 gauge
frame. Doors shall be attached to frames with concealed hinges. Locks shall be flush
type, screw driver operated with bronze cams.

Air Outlets

5.1 General:
Seal all outlets around the edges to prevent air leakage.
Diffuse supply air with no air velocities in excess of 50 fpm six feet or less
above the floor line. Mix room air with the primary air by induction to effect
subsequent equalization of the room temperature without stratification.
Where supply or return outlets are installed in continuous line, omit
intermediate frames and margins. Provide guides for each element to keep
adjoining lengths aligned and butted without breaks. At corners, miter and
align the adjoining lengths.

5.2 Air Diffusers — General

Diffusers shall be of the diffusion and air mixing type. Diffusion shall be
effected without objectionable air motion at a point within six (6) feet above
the floor line. The specified discharge volume shall be diffused at a noise
level of not more than 35 NC in air shall be mixed with the primary air to effect
subsequent equalization of the room temperature and prevent air pockets.
Each diffuser shall be provided with a throat damper and arranged to balance
discharge air quantities. In addition, equalizing deflectors shall be installed on
all air diffusers with concealed stay rods. Diffuser shall not project appreciably
below ceiling or duct.

5.3 Ceiling Diffuser

Diffuser shall be circular, multi — pattern diffuser, with manual pattern
adjustment. Diffuser shell spun shall be constructed from high quality
aluminum with volume controls and vertical pattern adjustment dampers made
from mild steel with paved enamel finish.

The inner assembly of the diffusers shall be attached to the outer assembly by
means of a spring lock permitting assembly and disassembly without the use
of tools. The diffuser shall be provided with equalizing deflector and volume
dampers of the splitter or louver type.

The diffuser shall be capable of delivering air for cooling at 20 F, below room
temperature and for heating at 60 F, above room temperature without
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6)

7)

objectionable conditions within the spaces served, similar to Borber Colman
Company, model VBO or approved equal.
Manufactures: Local

5.4 Registers:
Register shall be constructed of white anodized aluminum, and shall be of the
double deflection type with individually adjustable horizontal face bars and
vertical rear bars. Register shall be equipped with a vertical opposed blade,
key operated damper assembly.

55 Grilles:
Grilles shall be constructed of white anodized aluminum, and shall be of the
double deflection type with individually adjustable horizontal face bars and
vertical rear bars.
Furnish and install central slaion air-handling unit of the type, size and
capacity shown on the drawings.

Electrical Works:

6.1 General
All electrical works supplied and installed under this section of the
specification shall conform in all respects to the requirements of the Electrical
Works Section of these specifications.

6.2 Scope Of Work

The following electrical work and materials shall be supplied and installed
under this Section of the specifications: -

All electrical equipment, wiring, cables, metal boxes, cable boxes, conduits,
earth connection, control panels, push-buttons, starters, disconnect switches,
contractors, circuit breakers, switches, relays protective equipment and all
other electrical equipment which are necessary for the satisfactory operation,
control and protection of all plant supplied under this division of these

specifications,.
Insulation
7.1 Physical properties of insulation materials

1- Fibrous Insulation

Description Physical Properties
Rigid fibre pipe sections 120kg/m3
K=0.037 W/m K
Flexible fibre pipe sections 48kg/m3
K=0.37 W/m K
Rigid duct insulation 48 kg/m3
K=0.047 W/ m K
Duct Liner mat 24 kg/m3
K=0.03 W/m K
Fibre mattress 90 kg/m3
K=0.037 W/m K
Wire-reinforced mattress 130 kg/m3
K=0.037 W/m K
Maximum system temperature 230°C
(“K” values related to a mean temperature of 50°C
- 26 -
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7.2

7.3

Isocyanurate Foam

Isocyanurate foam to be used for external applications only and shall be
manufactured from chemicals of fire-retardant grade. The finished foam shall
be of uniform cell structure, free from unreacted materials, shrinkage and
distortion, of even core density, and have a minimum closed-cell content of
90% . The manufacturing process shall not include the use of
chlorofluorocarbons (CFC'’s).

Maximum system temperature :140°C

Physical properties shall be :

Density :32kg/m3 minimum
Compressive strength in direction of rise  :127kN/m2 minimum
“K” valve at 10°C,aged 0.025 W/m K maximum
Fire resistance

Surface spread of flame :Class 1,BS 476:Part 7
Ignitability (direct flame impingement) :Class P,BS 476:Part 12
Smoke obstructions :35%,BS 5111:Part 1
ASTM D3014 (Butler Chimney Test) 90-93% retention by weight
Permeability, vapour (83°C 100% RH) 4.38 X 10-3 g/s MN

Duct Work:

All thermal insulation shall be carried out in accordance with BS code of
practice 3005 or equivalent international standards. Thermal insulation
materials and finishes shall be proof against rotting, mould growth and vermin
and shall be suitable for the ambient temperature and conditions prevailing.

Thermal insulation shall be applied to all supply and return air ductwork, fans,
heater and cooling casings carrying conditioned air whether heated, cooled,
humidified or dehumidified. Thermal insulation shall be applied to fresh air
intake ducting only where it passes through enclosed spaces where the duct
surface temperature is equal to or lower than the air dew point temperature
and where it is exposed to the weather.

Rectangular ducting shall be insulated with rigid glass fiber or mineral wool
sheets Min density 24 kg/m® K=0.047 W/MK secured to the ducting by
means of non-flammable adhesive.

Thermal insulation thickness and finished shall be in accordance with the
following table:

Insulated Service Ductwork Inside building Ductwork Exposed to
weather

Supply air Ductwork 40 mm 50 mm

Return air Ductwork 25 mm 50 mm

All ductwork carrying air which is below the maximum dew point of the air in
the space through which the duct passes shall be have a vapor barrier finish
comprising 1 coat PVC solution and 2 coats vinyl based vapor barrier.

Insulation shall be applied to access panels in the form of tightly fitting slabs
of rigid glass fiber of the appropriate thickness fixed into place by means of
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8)

non-setting mastic compound and a galvanized mild steel sheet outer cover
plate fixed into position by screwed studs and wing nuts.

25mm duct liner shall be applied for all ducts connected from AHU to Duct in
shaft. Supply and return duct liner shall be installed on all duct on roof. Duct
liner insulation shall comply with ASTM C1071 for acoustical perform.

Thermal insulation exposed to weather and solar effect shall be
additionally protected against the weather by means of an external
coating of Aluminum sheet at least 0.8mm thick pop-riveted into position
and sealed at the joints with non-setting sealing compound.

This Aluminum shall be applied over the vapor barrier where applicable.
Where insulated ducts or pipes enter a building through a roof or wall the
insulation and sealed between the insulation and the flashing by means of
non-setting sealing compound.

DX Split System Air Conditioners

a. Direct Expansion (DX) split system air conditioning units Split or Ducted Split Types
shall be installed as indicated on the drawings and shall be complete with all
required refrigerant piping, temperature controls and all other necessary ancillary
items.

b. The units shall deliver the design cooling capacity at the external ambient specified.
The units shall be suitable for continuous operation with external ambient
temperature at 40°C.

c. Controls shall be factory wired and completely enclosed within the unit. All operating
controls shall be located in a single area. Adjustable thermostats shall automatically
cycle the compressor to maintain space conditions and the sensing element shall
extend across the complete face of the cooling coil.

d. Condensate removal shall be by means of gravity drainage.

e. Unit electrical power shall be 220 volts 1 phase 50 hertz or 400 volts 3 phase 50
hertz. The unit shall be capable of operating within line voltage limits of +3% to -
4.6%.

f.  Evaporator and condenser coils shall be of copper tube construction with aluminum
fins and additional anti corrosion coating suitable for salty spray atmosphere.

g. Compressor motor shall be 2 pole, permanent split capacitor type protected against
both thermal and electrical overload.

h. Filters shall be washable type easily accessible and shall cover the full unit area of
re-circulated air. Air filters may be nylon fiber, glass fiber cellular plastics material
and shall have a minimum efficiency of 60% when tested in accordance with BS
2831 Test Dust No. 3.

i. Refrigerant stop valves which incorporate a spindle gland shall be serviceable with
the valves "in situ".
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Gas line insulation shall be carried out using 19 mm thickness of a closed cell,
foamed plastic, tubular pipe insulation. Tape all joints to form a good vapour seal,
then wrap with glass cloth and paint with two coats of approved vapour seal.

The evaporator/fan coil section shall be ceiling, wall or floor standing and complete
with concealed control panel and finishes as indicated on the drawings.

The fan coil unit shall be complete with an electric heater with heavy duty nickel
chromium elements. The heater shall have an auto reset high limit control
thermostat.

The control panel shall have at least the following functions:
1. On/Off/ Cool Control

2. Low/High cooling control

3. Adjustable Thermostat

4. Air discharge direction control On/Off
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Rate Amount

JD F JD F

ltem Description Unit | Qtity

1 |No.

Supply and install Ducted Split Unit “for cooling
only” complete with air cooled condensing units
outdoor with indoor evaporator DXFCU including
condensate and refrigerant pipe work, insulation,
sleeve, remote controller and any provisions that
may be required to reduce the noise level to the
acceptable standard inside the hall. The price
include base for the condenser. All as shown on

the drawings and instructed by Engineer.

NOTE:

Outdoor units shall be located outside the building

on walls or on roof.
1. 3T.R., (36000 Btu/Hr) Capacity. No. 8

2 No.

Ditto but Split unit Cassette type.
1. 1.5T.R., (18000 Btu/Hr) Capacity. No. 2
3 | Ka.

Supply and install galvanized sheet metal duct of | Kg. 1000
thickness according to SMACNA standards
including all supports and hangers, brackets,
splitter dampers flexible connections and all
necessary accessories to complete the job in
perfect running order, in accordance with drawings,
specifications, and the approval of the engineer.
The price includes all volume dampers shown in

drawings.

SUB TOTAL (JD)
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Item

Description

Unit

Qtity

Rate

Amount

JD

F JD F

MZ2

Supply and install thermal insulation for duct.
Density thickness, protection and cladding as

specified.

No.

Supply and install air distribution devices, made of
extruded aluminum complete with frame, fixing trim,
air directional vanes, Volume dampers, etc... as

specified and as shown on drawings:

a- Supply Ceiling Diffusers with volume dampers:
1- S.C.D., 400 cfm, 300X300mm (12"X12")
2- S.C.D., 200 cfm, 200X200mm (8"X8")

b- Ditto, but Return Grilles:
1- R.G., 640 cfm, 610X300mm (24"X12")

c- Ditto, but Fresh Air Intake Louver:

1- F.A.LL., 240 cfm, 400X300mm (16"X12")
No.
Supply and install Extract Fan (Exhaust Fan) wall
Type Interlocked with Ducted Split Unit (European
made). All as shown on the drawings and instructed

by Engineer.

1) E.F. with 240 cfm Capacity.

M?2

No.
No.

No.

No.

No.

300

11

10

SUB TOTAL (JD)
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Item

Description

Unit

Qtity

Rate

Amount

JD

F JD F

10

No.

Supply and install panel board three phase main
circuit breaker 100 A capacity 25 KA, 8 No. branch
circuit breaker three phase 30 A each capacity
16 KA, and 12 No. branch circuit breaker single
phase 30 A each capacity 16 KA, nearest panel
board N-2 / L-2 at the end of wing and to be fed
from DP-C10-2 in electric room s/s-22-11.

No.

Supply and install conduits, trunk, Wires Cu.
5X4 mm?® PVC (Red, Yellow, Blue, Black, Green),
power and control cables, isolators ... etc. for
outdoor and indoor split unit up to new electrical

panel board nearest N2 / L-2 at the end of wing

Mr.

Ditto but 3X4 mm? for outdoor and indoor units to
panel board LP-N-1 at the end of wing N3/L-1.

Ditto but cable Cu PVC/PVC 4 X 35 mm? with
armour, with two glands to fed the new panel board
at the end of wing N2/L-2 nearest to N2/L-2 from
DP-C10-2 in electrical room SS-22-11 (must visit

the site before).

No.

Mr.

Mr.

Mr.

280

60

25

SUB TOTAL (JD)
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Rate Amount
Item Description Unit | Qtity
JD F JD F
11 UM
The Architectural and Civil works including | Item
modification with the necessary decoration for the | Sum

indoor unit as shown in the drawing and the related
ceiling diffusers in place.

However, the bidder/bidders should visit the site to
look for the location of the units within the Rooms
and make sure to include the Architectural and
Civil works within their prices which shall include
but not be limited to all Civil work (opening in
concrete walls and ceiling, windows ... etc) and
decoration referred to above.

And for new panel board near the existing board at
the end of wing and removing the door of panel.
However, the above mentioned work for
Architectural excluding dismantling and reinstalling
the existed false ceiling (F.C) inside lab, which

shall be covered by Client.

SUB TOTAL (JD) a4 -
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No. of Pages

SUB TOTAL (JD)

JD F
Page No. 1
Page No. 2
Page No. 3
Page No. 4
GRAND TOTAL OF CONTRACT (JD)
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