INDIAN BANK AT AMBALA CITY

Duct Work and Outlets
1. General
1.1 The work under this part shall consist of furnishing labour materials, equipment and

1.2

1.3

2.1

2.2

appliances as specified necessary and required to install all sheet metal and other allied work

to make the air conditioning supply, ventilating, and exhaust system ready for operation as
per drawings.

Except as otherwise specified all duct work and related items shall be in accordance with
these specifications.

Duct work shall mean all ducts, casings, dampers, access doors, joints, stiffeners and
hangers.

Duct Materials

The ducts shall be fabricated from galvanized steel sheets cless VIII conforming to 1S5:277-
1962 (revised) or aluminum sheets conforming to 155:737-1955 (wherever aluminum
ducts are specified).

All duct work, sheet metal thickness and fabrication unless otherwise directed, shall strictly
meet requirements, as described in IS: 655-1963 with amendment-1 (1971 edition)

The thickness of the sheet shall be as follows: -

Size of Duct Sheet Thickness Type of Joints B-acing if any
Up to 750 mm  0.63 G.1. Flange
mm
751 mm to 0.80 25%x25%3 mm 25x25x3 mm at
mm
1000 mm Angle iron frame therateof 1M
with 8 mm dia from joints
nuts & bolts
1001 mm to 0.80 40x40x5 mm 40x40x5 mm at
mm
1500 mm Angle iron frame therateof 1 M
with 8 mm dia from joints
nuts & bolts
1501 mm to 1.00 50x50x5 mm 40x40x3 mm at
mm
2250 mm Angle iron frame the rateof 1.2 M
with 10 mm dia to be Braced
nuts & bolts at Ciagonally
125 mm centre.
2251 mmand 1.25 50x50x6 mm 40x40x3 mm at
mm
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2.4

20

2.6

3.1

g

3.3

3.4

3.5

3.6

3.7

Above Angle iron frame the rate of 1.6 M
with 10 mm dia from joints
nuts & bolts at
125 mm centre.

The gauges, joints and bracings for sheet metal ductwork shall further conform to the
provisions as shown on the drawings.

Ducts larger than 600 MM shall be cross broken, duct sections up to 1200 MM length may be
used with bracing angles omitted.

Changes in section of ductwork shall be affected by tapering the ducts with as long a taper as
possible. All branches shall be taken off at not more than 45 DEG. Angle from the axis of the
main duct unless otherwise approved by the Engineer-In-Charge.

All ducts shall be supported from the ceiling/slab by means of M.5. Rods of 9 MM (3/8") DIA
with M.S. Angle at the bottem. The reds shall be anchored to R.C. Slab using metallic
expansion fasteners.

Installations

During the construction, the contractor shall temporarily close duct openings with sheet metal
covers to prevent debris-entering ducts and to maintain opening straight and square, as per
direction of Engineer-In-Charge.

Great care should be taken to ensure that the ductwork does not extend outside and beyond
height limits as noted on the drawings.

All ductwork shall be of high quality approved galvanized sheet steel guaranteed not to crack
or peel on bending or fabrication of ducts. All joints shall be airtight and shall be made in the
direction of airflow.

The ducts shall be re-in forced with structured members where necessary, and must be
secured in place so as to avoid vibration of the duct on its support.

All air turns of 45 degrees or more shall include curved metal blades or vanes arranged so as
to permit the air to make the abrupt turns without an appreciable turbulence. Turning vanes
shall be securely fastened to prevent noise or vibration.

The ductwork shall be varied in shape and position to fit actual conditions at building site. All
changes shall be subjected to the approval of the Engineer-In-Charge. The contractor shall
verify all measurements at site and shall notify the Engineer-In-Charge of any difficulty in
carrying out his work before fabrication.

Sponge rubber or approved equal gaskets of 6 MM maximum thickness shall be installed
between duct flanges as well as between all connections of sheet metal ducts to walls, floor
columns, heater casings and filter casings. Sheet metal connections shall be made to walls
and floors by means of wooden member anchored to the building structure with anchor bolts
and with the sheet screwed to them.

Flanges bracings and supports are to be black, mild steel and are to be painted with rust
proof primer on all surfaces before erection. Accessories such as damper blades and access
panels are to be of materials of appropriate thickness and the finish similar to the adjacent
ducting, as specified,
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4.2

4.3

4.4

4.5

4.6

4.7

Joints, seams, sleeves, splitters, branches, takeoffs and supports are to be as per duct details
as specified, or as decided by Engineer-In-Charge.

Joints requiring bolting or riveting may be fixed by Hexagon nuts and bolts; stove bolts or
buck bolts, rivets or closed centre top rivets or spot welding. Self-tapping screws must not be
used. All jointing material must have a finish such as cadmium plating or Galvanized as
appropriate,

Fire retarding flexible joints is to be fitted to the suction and delivery of all fans. The material
is to be nermally double heavy canvass or as directed by Engineer-In-Charge. On all circular
spigots the flexible materials are to be screwed or clip band with adjustable screws or toggle
fitting. For rectangular ducts the material is to be flanged and bolted with a backing flat or
bolted to mating flange with backing flat.

The flexible joints are to be not less than 75 MM and not more than 250 MM between faces.

The ductwork should be carried out in @ manner and at such time as not to hinder or delay
the work of the other agencies especially the boxing or false ceiling contractors.

Duct passing through brick or masonry, wooden framework shall be provided within the
opening. Crossing duct shall have heavy flanges, collars on each side wooden frame to make
the duct leak proof.

Dampers

At the junction of each branch duct with main duct and split of main duct, volume dampers
must be provided. Dampers shall be two gauges heavier than the gauge of the large duct and
shall be rigid in construction.

The volume dampers shall be of an approved type, lever operated and completed with locking
devices which will permit the dampers to be adjusted and locked in any positions and clearly
indicating the damper position.

The dampers shall be of splitter, butterfly or louver type. The damper blade shall not be less
than 1.25 MM (18) Gauge; reinforced with 25 MM angles 3 MM thick along any unsupported
side longer than 250 MM. Angles shall not interfere with the operation of dampers, nor cause
any turbulence.

Automatic and manual volume opposed blade dampers shall be completed with frames and
bronze bearings as per drawings. Dampers and frames shall be constructed of 1.6 MM steel
sheets and blades shall not be over 225 MM wide. The dampers for fresh air inlet shall
additionally be providec with fly mesh screen, on the outside, of 0.8 MM thickness with fine
mesh.

Wherever require for system balancing, a volume balancing opposed blade damper with
gquadrant and thumb screw lock shall be provided.

After completion of the ductwork, dampers are to be adjusted and set to deliver airflow as
specified on the drawings.

Automatic fire dampers shall be provided wherever shown on the drawings. The damper shall
be multi blade louver type. The blades should remain in the air stream in open position and
shall be constructed with minimum 1.8 MM thick galvanized sheets. The frame shall be of 1.6
MM thickness. Other materials shall include locking device, motorized actuator, control panel
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to trip AHU motor etc.

The fire dampers shall be capable of operating automatically on receiving signal from a fire
alarm panel. All contrel wiring shall be provided between fire damper and electric panel,

&CCE 55 Eﬂl!gl

A hinged and gasketed access panel measuring at least 450 MM x 450 MM shall be provided

on duct work before sach reheat coil and at each control device that may be located inside
the duct work.

Miscellaneous
All ductwork joints are to be true right angle and with all sharp edges removed.
Sponge rubber gaskets also to be provided behind the flange of all grilles.

Each chute from the duct, leading to a grille, shall be provided with an air deflector to divert
the air into the grille through the shoot.

Diverting vanes must be provided at the bends exceeding 600 MM and at branches connected
into the main duct without a neck.

Proper hangers and supports should be provided to hold the duct rigidly, to keep them
straight and to avoid vibrations. Additional supports are to be provided where required for
rigidity or as directed by Engineer-In-Charge.

The ducts should be routed directly with a minimum of directional change.

The ductwork shall be provided with additional supports/hangers, wherever required or as
directed by the Engineer-In-Charge, at no extra cost.

All angle iron flanges to be welded electrically and holes to be drilled.
All the angle iron flanges to be connected to the GSS ducts by rivets at 100 MM centers.

All the flanged joints, to have a sponge rubber packing stuck to the flanges with suitable
adhesive.

The G.S.S. Ducts shculd be lapped 6 MM across the flanges.

The ducts should be supported by approved type supports at a distance not exceeding 2.0
Meters.

Standard Grilles

The supply and return air grilles shall be fabricated from extruded aluminum sections. The
supply air grilles shell have single/double louvers. The front horizontal louvers shall be of
extruded section, fixed/adjustable type. The rear vertical louvers where required shall of
aluminum extruded sections and adjustable type. The return air grille shall have single
horizontal extruded section fixed louvers. The grilles may or may not be with an outer frame.

The damper blades shall also be of extruded aluminum sections. The grill flange shall be
fabricated out of aluminum-extruded section. Grilles longer than 450 MM shall have
intermediate supports for the horizontal louvers.
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Diffusers

The ceiling type square diffusers shall be of aluminium extruded sections with flush or step
down face, as specified with fixed pattern and neck.

All supply diffusers shall be provided with extruded aluminium dampers, with arrangement for
adjustment from the bottom.

The slot diffusers shall be of aluminium extruded sections with diffusion plate and sliding
damper.

r ril
The linear diffusers/grilles shall be fabricated from Aluminium extruded sections.

The diffusion Elades shall be extruded, flush mounted type with single or double direction
airflow.

The frame shall be of aluminium-extruded section and shall hold the louvers tightly in fixed
position.

The dampers as described under grilles shall be provided wherever specified.

Ex rilles

The exhaust grilles shall be fabricated from aluminium extruded sections.

The exhaust grilles shall be horizontal fixed bar grilles with 15° blade inclination.
Painting and Vision Barrier

All grilles, and diffusers shall be powder coated, before installation, in approved colour.

All ducts immediately behind the grilles/diffusers etc. are to be given two coats of black paint
in matt finish.

The return air and dummy portion of all linear grilles shall be provided with a vision barrier
made of 24 gauge-galvanised sheets. The vision barrier shall be fixed to the false ceiling
frame with sel*-tapping screws and shall be given two coats of black paint in matt finish. Care
shall be taken to ensure that the return air path is not obstructed.

Testing
After completion, all duct system shall be tested for air leakage.
The entire air distribution system shall be balanced to supply the air quantity as required in

various areas and the final tabulation of air quantity through each outlet shall be submitted to
the Engineer-In-Charge for approval.
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General

The contractor shall supply and install split system air conditioner wherever indicated. The
system shall be complete in all respects and comply with the specifications as given.

Condensing Units

Each condensing unit shall be complete unit with hermetic compressor/s, air cooled
condenser, condenser fans with motors, internal piping, switches and internal wiring and shall
be enclosed in a weather proof outdoor type housing.

The compressor shall be hermetic, with enclosed gas cooled motor. The compressors shall be
suitable for R-22,

The condenser coil shall be air-cooled type with aluminium fins and copper tubes and
necessary refrigerant connections. The copper tubes shall not be less than 1/2" 0.D.

The condenser air fans shall be propeller type direct driven, each complete with motor. The

air quantity and area of the condenser shall be adequate for working in the specified outdoor
conditions.

The casing shall be fabricated from galvanised steel, zinc phosphated and finished with baked
enamel paint. The casing shall make the whole unit fully weather proof, suitable for outdoor
installation.

The unit shall include a remote control assembly with thermostat at and starting and speed
switches.

The necessary charge of refrigerant gas and lubricated oil shall be provided to run the
system.

Fan Coi

The fan coil unit shall be high mounted type and shall be matched to the repective-
condensing unit. Each unit shall consist of cooling coil, fan, filters, outer casing, drain pan,
accessories etc.

The cooling coil shall have copper tubes of not less than 3/8" 0.D. and continuous aluminium
plate fins with integral collors. The tubes shall be staggered in the direction of the airflow.

The fan section shall consist of (2) two light weight aluminium impellors, statically and
dynamically balanced, mounted directly on to a double shaft single phase, multiple winding
motor capable of running at 3 speeds.

The unit casing shall be made of high quality moulded plastic and shall be insulated to lower
the noise level and eliminate condensation. The supply and return air grilles shall be high
quality moulded plastic.

Refrigerant Piping

The condensing unit and evaporator unit shall be interconnected by Type -1 seamless copper
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refrigerant liguid and suction lines using flared or brazed fittings. Necessary accessories
shall be incorporated in the circuit.

The suction line shall be insulated with 6 mm rubber foam insulation sections.
Miscellaneous

The cooling unit shall have control panel, housing the starting switches, contactor, relays etc.
Isolation pads shall be provided under the units.

Drain line shall be provided from fan coil unit upto drain trap. (To be priced separately).

Suitable M.S. angle iron supporting frame shall be provided for the condensing unit and
supporting arrangement for the indoor units.

Interconnecting power and control cabling shall be provided between condensing unit and
evaporator unit.

Insulation
General

The Insulation of water piping, air handling units, ducting, chillers etc., shall be carried out as
per specifications given below:

Materials

The materials to be used for insulation shall be as follows, unless some other material is
specifically mentioned elsewhere.

Duct Insulation

Material

Insulating material shall be resin bonded glass wool, faced with aluminium foil on one side
reinforced with Kraft paper and fused to the insulation material. The thermal conductivity of
the insulation material shall not exceed 0.034 kcal per hr-sqm- °C /mtr at 32°C mean
temperature and density shall not be less than 24 kg./Cum.

Duct Insulation thickness shall be as follows:

Duct in conditioned space - 25 mm thick
Duct in unconditioned space - 50 mm thick
Duct treated with fresh air - 50 mm thick
Application

Application on ducts not wider than 900 mm.

3.2.1.1Apply CPRX compound on the surface after cleaning the ducts Fix blankets of insulation

material of specified thickness tightly to the surface with joints well butted and secured.
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3.2.1.2 All joints shall be sealed with 50mm wide alUminium adhesive based tape as specified.

3.2.1.3 The insulation material on the ducts shall be finally secured with 19mm x 24 Ga G.I. wire
mesh.

3.2.2 Application on ducts wider than 900 mm.
3.2.2.1 Apply CPRX compound on the surface after cleaning the ducts

3.2.2.2 Blanket type glass fibre covering the ducts pulled snug but not so tight so as to compress
corners more than z5%. Use insulation having 50mm overlap or cut insulation long enough
to allow for "peel off" of insulation from jacket to effect a minimum overlap of 50mm Staple
lap with flare type staples on 25mm centres. The standing seams, stiffeners, and braces

shall be insulated with same insulation blanket. Cover and seal all staples with reinforced
glass cloth.

3.2.2.3 For ducts upto 450mm deep, mechanically fasten insulation to duct using one row of
pins, plates or discs located on not over 300mm centres longitudinally equidistant laterally

between duct top and bottom. For ducts over 600mm deep, apply fasteners as before only
using a minimum of tbwo rows.

3.2.2.4 Cover all joinks with 50mm wide adhesive aluminium tape and finally cover with
18mmx24 Ga GI wire mesh,

a Duct ic Lini
4.1 Material
Resin bonded glass wool of density 24 Kg/ Cum. and K-Value of 0.034 kecal/hr - Sgm - °C - Mt.

Of 25 mm thickness.

4.2

4.2.1 The duct surface shall first be cleaned from inside.

4.2.2 Then frame of 25 mm square section made of 18 Ga (1.2 mm) thick G.I. sheet should be
fixed on both ends of the duct piece.

4.2.3 The insulation slabs should be fixed between these sections of ducts using adhesive
compound and self adhesive stick pins.

4.2.4 The insulation shall the be covered with RP tissue, sealing all joint so that no fibre is visible.

4.4.5 The insulation shall then be covered with 0.5 mm perforated aluminium sheets.

4.4.6 The sheet of insulation shall be secured to the duct by means of stick pins as mentioned
above,
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BILL OF QUANTITY
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SUMMARY

TOTAL AMOUNT OF INTERIOR WORK

TOTAL AMOUNT OF FURNISHING WORK

TOTAL AMOUNT OF ELECTRICAL WORK

TOTAL AMOUNT OF AC WORK

SUB TOTAL

Discount (if any)

Net Quoted Amount

INDIAN BANK AT AMBALA CITY

Rs. Ps.

GST Paid Extra.
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DRAWINGS
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