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List of Approved Manufacturers  
 
LIST OF APPROVED MANUFACTURERS  
Equipment & Material shall be supplied only from the approved sources noted below.  However in all cases the 
Contractor shall submit complete technical details of the equipment, material and obtain Consultants approval prior to 
delivery on site.  Where option of “Approved Equivalent” is indicated, it shall be at the discretion of the Consultant to 
accept the alternate proposal submitted by the Contractor. 
  

Section No. Equipment/Material Approved Manufacturers Country of Origin 

23 05 15 
  

Paint 
  

Berger Pakistan 
ICI Pakistan 

23 05 23 
  
  

Gate Valves, Globe Valves, Strainers, 
Check 

Oventrop Germany 

Valves, Ball Valves Hattersley UK 
23 05 19 Thermometers Pressure Gages Trerice, Weksler, Weiss USA 
23 05 29 

  
  
  

Supports & Anchors Fabricate as per approved 
sample 

Pakistan 

Concrete Fasteners  
  
  

Rawl plug Co.  UK. 
Fischer Germany 
Hilti UK/Germany 

26 00 00 
  

Motors 
  

Siemens Pakistan 
Imported USA/Europe/Japan 

 23 34 19 
  

 Fans 
  

Imported USA/Europe/Japan 

22 05 53 
  
  
  

Piping     
Polypropylene Random  
  
  

Vesbo Turkey 
Kelen UK 
Approved equivallent   

G.I. Pipe IIL Pakistan 
uPVC 
  

Dadex Pakistan 
Hepworth UK 
Vesbo Turkey 

Copper Piping for medical gases Muller USA 
23 20 10 

  
  
  
  
  
  

Fibreglass Pipe Insulation 
  
  

Ductmate Inc. USA 
Zahabiya Pakistan 

Closed Cell Foam Insulation Armaflex USA 
Aeroflex Thailand 
Approved equivalent   

Zahabiya Pakistan 
23 31 00 

  
Sheet Metal 
  

Pakistan Steel Pakistan 
Imported As approved 
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Approved equivalent Imported 

23 37 13 
  
  
  

Air Devices 
  
  
  

Thermec  Pakistan 
Shan Industries Pakistan 
Mehran Pakistan 
Steel Craft Pakistan 

26 06 20.6  
& 

26 00 00 

 
Cables 
 
  

Pakistan Cable Pakistan 

Pioneer Cables Pakistan 

Steel Conduits 
  

Hilal Industries Pakistan 
ILL Pakistan 

Circuit Breakers/Switch Fuses 
  
  
  

ABB Europe 
Terasaki Japan 
Telemecanique  France 
Siemens Germany 

Contactors 
  
  

ABB Europe 
Telemecanique France 
Siemens Pakistan 

Control Panel (MCC) Manufacturers Owner furnished   
Cable Tray 
  

Ezzy Pakistan 
Approved equivalent Pakistan 

22 09 00 
Pump controller and level indicator Johnson USA/ Europe 

Honeywell USA/ Europe 
Schneider USA/ Europe 

22  06 30 pumps KSB  Germany, 
Grundfos   Germany/ Denmark
Lowara  Italy 

22 33 34 
Hot water storage heater Grand Impex Pakistan 

Approved equivallent  

22 40 00 Fixtures Toto Japan 

Fittings Zilver Germany 
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SECTION 23 05 10 

 
BASIC MECHANICAL MATERIALS  

AND METHODS 
 
PART 1 – General 
 
1.1 Related Documents: 

 
Drawings and general provisions of Contract, including General and Special Conditions 
apply to this Section. 

  
1.2 Summary: 
 

a) This Section includes the following basic mechanical materials and methods to 
complement other Sections. 

 
i) Piping materials and installation instructions common to most piping 

systems. 
ii) No shrink grout for equipment installations. 
iii) Field-fabricated metal and wood equipment supports. 
iv) Installation requirements common to equipment specification sections. 
v) Mechanical demolition 
vi) Cutting and patching 
vii) Touch-up painting and finishing 
viii) Pipe and pipe fitting materials are specified in piping system Section. 

 
1.3 Definitions: 
 

a) Pipe, pipe fittings and piping include tube, tube fittings and tubing. 
 
b) Finished spaces: Spaces other than mechanical and electrical equipment rooms, 

furred spaces, pipe and duct shafts, spaces above ceiling, crawl spaces and 
tunnels. 

 
c) Exposed Interior Installations: Exposed to view indoors. Examples include 

finished occupied spaces and mechanical equipment rooms. 
 

d) Exposed Exterior Installations: Exposed to view outdoors, or subject to outdoor 
ambient temperatures and weather conditions. Examples include rooftop 
locations. 

 
e) Concealed Interior Installations: Concealed from view and protected from 

physical contact by building occupants. Examples include above ceilings and in 
duct shafts. 
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1.4 Quality Assurance: 
 

a) Qualify welding processes and operators for structural steel according to AWS 
D1.1 “Structural Welding Code – Steel.” 

 
b) Qualify welding processes and operators for piping according to ASME “Boiler 

and Pressure Vessel Code”, Section IX, “Welding and Brazing Qualifications.” 
 

i) Comply with provisions of ASE B31 Series “Code for Pressure Piping.” 
ii) Certify that each welder has passed AWS qualification tests for the welding 

processes involved and that certification is current. 
 
c) ASME A13.1 for lettering size. Length of color field, colors and viewing angles 

of identification devices. 
 
d) Equipment Selection: Equipment of greater or larger power, dimensions, 

capacities and ratings may be furnished, provided such proposed equipment is 
approved in writing and connecting mechanical and electrical services, circuit 
breakers, conduit, motors bases and equipment spaces are increased. No 
additional costs will be approved for these increases, if larger equipment is 
approved. If minimum energy ratings or efficiencies of the equipment are 
specified, the equipment must meet the design requirements and commissioning 
requirements. 

 
e) For products manufactured for 50 Hz use, that do not carry or qualify for UL 

labels, a manufacturer’s certification is required that the product meets the 
minimum requirements of Internationally Recognized Testing Laboratories 
(IRTL) meeting the requirements of International Electro Commission (IEC), 
which are deemed equal to UL and other U.S. testing laboratories. 

 
1.5 Delivery, Storage and Handling: 
 

a) Deliver pipes and tubes with factory-applied end-caps. Maintain end-caps through 
shipping, storage, and handling to prevent pipe-and damage and prevent entrance 
of dirt, debris and moisture. 

 
b) Protect stored pipes and tubes from moisture and dirt. Elevate above grade. When 

stored inside, do not exceed structural capacity of the floor. 
 
c) Protect flanges, fittings and piping specialties from moisture and dirt. 
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1.6 Sequencing and Scheduling: 
 

a) Coordinate mechanical equipment installation with other building components. 
 
b) Arrange for chases, slots and openings in building structure during progress of 

construction, to allow for mechanical installations. 
 

c) Coordinate the installation of required supporting devices and set sleeves in 
poured-in-place concrete and other structural components, as they are constructed. 

d) Sequence, coordinate and integrate installations of mechanical materials and 
equipment for efficient flow of the work. Coordinate installation of large 
equipment requiring positioning prior to closing in the building. 

 
e) Coordinate connection of mechanical systems with utilities and services. Comply 

with requirements of governing regulations, service companies, and consultants. 
 
f) Coordinate requirements for access panels and doors where mechanical items 

requiring access are concealed behind finished surfaces. 
 

g) Coordinate installation of identifying devices after completion of covering and 
painting, where devices are applied to surfaces. Install identifying devices prior to 
installation of acoustical ceilings and similar concealment. 

 
1.7 Shop Drawings: 
 

a) Shop drawing detailing fabrication and installation for metal and wood supports 
and anchorage for mechanical materials and equipment. 

 
b) Coordination drawings for access panel and door locations. 

 
c) Prepare coordination drawings to a 1:50 scale or larger. Detail major elements, 

components and systems of mechanical equipment and materials in relationship 
with other systems, installations and building components. Show space 
requirements for installation and access. Show where sequence and coordination 
of installations are important to the efficient flow of the work. Include the 
following: 
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d) Proposed locations of piping, ductwork, equipment and materials. Include the 
following: 

 
i) Planned piping layout, including valve and specialty locations and valve stem 

movement. 
 
ii) Planned duct systems layout, including elbows radii and duct accessories. 

 
iii) Clearances for installing and maintaining insulation. 
iv) Clearances for servicing and maintaining equipment, including space for 

equipment disassembly required for periodic maintenance. 
 
v) Equipment services connections and support details. 
 
vi) Wall penetrations. 
 
vii) Fire-rated wall and floor penetrations. 

 
viii)Sizes and location of required concrete pads and bases. 
 
ix) Scheduling, sequencing, movement and positioning of large equipment into 

the building during construction. 
 

x) Floor plans, elevations and details to indicate penetrations in floors, walls and 
ceilings and their relationship to other penetrations and installations. 

 
e) Reflected ceiling plans to coordinate and integrate installations, air outlets, and 

inlets, light fixtures, communications systems components, sprinklers and other 
ceiling-mounted items.  

 
PART 2 – Products 
 
2.1 Pipe and Pipe Fittings 
 

a) Refer to individual piping system specification Sections for pipe and fitting 
materials and jointing methods. 

 
b) Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipefittings. 

 
2.2 Joining Materials 
 

a) Refer to individual piping systems specification Sections in Division 15 for 
special joining materials not listed below. 
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b) Pipe Flange Gasket Materials: Suitable for the chemical and thermal conditions 
of the piping system contents. 

 
c) ASME B16.21, non-metallic, flat, asbestos-free, 3.2mm maximum thickness, 

except where thickness or specific material is indicated. 
 

i) Full-Face Type: For flat-face, Class 125 cast-iron and cast-bronze flanges. 
 
ii) Narrow-Face Type: For raised-face, Class 250 cast-iron and steel flanges. 

 
d) ASME B16.20 for grooved, ring-joint, steel flanges. 
 
e) AWWA C110, rubber, flat face, 3.2mm thick, except where other thickness is 

indicated; and full-face or ring type, except where type is indicated. 
 
f) Flange Bolts and Nuts: ASME B18.2.1 Carbon steel, galvanized, except where 

other material is indicated. 
 
g) Solder Filler Metal: ASTM B 32. 
 
h) Alloy Sn95 or Alloy Sn94: Tin (approximately 95 percent), and silver 

(approximately 5%), having 0.10-percent lead content. 
 

i) Brazing Filler Metals: AWS A5.8. 
 

j) Bag1: Silver alloy. 
 

k) Welding Filler Metals: Comply with AWS D10.12 for welding materials 
appropriate for wall thickness and chemical analysis of steel pipe being welded. 

 
l) Flanged, Ductile-Iron Pipe Gasket, Bolts and Nuts: AWWA C110, rubber 

gasket, carbon steel bolts and nuts. 
 
PART 3 – Execution 
 
3.1 Direction of Metal Supports and Anchorage 
 

a) Cut, fit and place miscellaneous metal supports accurately in location, 
alignment and elevation to support and anchor mechanical materials and 
equipment. 

b) Field Welding: Comply with AWS D1.1 “Structural Welding Code-Steel”. 
 

3.2 Demolition 
 



 
Basic Mechanical Materials and Methods 

 
SEC - 23 05 10 

 

A+ Engineers 
 MEP Consultants                                                                                           PAGE 6 
 

a) Disconnect, demolish and remove work specified under Division 15 and as 
indicated. 

b) Where pipe, ductwork, insulation or equipment to remain is damaged or 
disturbed, remove damaged portions and install new products of equal capacity 
and quality. 
 

c) Accessible Work: Remove indicated exposed pipe and ductwork in its entirety. 
 

 
d) Removal: Remove all demolished materials and equipment from the project site. 

 
e) Temporary Disconnection: Remove, store, clean, reinstall, reconnect and make 

operational equipment indicated for temporary or permanent relocation. 
 
3.3 Cutting and Patching 
 

a) Cut, channel, chase and drill floors, walls, partitions, ceilings and other surfaces 
necessary for mechanical installations. Perform cutting by skilled mechanics of 
the trades involved. Obtain prior approval of Consultant before performing 
work. 

 
b) Repair cut surfaces to match adjacent surfaces. 

 
3.4 Grouting  
 

a) Install non-metallic, no shrink, grout for mechanical equipment base bearing 
surfaces, pump and other equipment base plates and anchors. Mix grout 
according to manufacturer’s printed instructions. 

 
b) Clean surfaces that will come into contact with grout. 

 
c) Provide forms for placement of grout, as required. 

 
d) Avoid air entrapment when placing grout. 

 
e) Place grout, completely filling equipment bases. 

 
f) Place grout on concrete bases to provide a smooth bearing surface for equipment. 

 
g) Place grout around anchors. 

 
h) Cure placed grout according to manufacturer’s printed instructions. 

 
3.5 Air Balancing 
 

a) Unit shall be factory balanced for the specified air-flow rate however it shall also be 
capable to be field set at the desired air volume. 
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b) External scale shall be provided to accurately set the flow. 
 

 
c) Radiated noise shall not exceed NC 35 in any case. 

 
3.6 Installation 
 

The installation shall be carried out complete in all respects as per manufacturers 
recommendations, all duct connections, electric connection and control connections etc., 
shall also be done by the contractor the unit shall be provided with proper hanging 
system. 

 
3.7 Commissioning & Testing 

 
The unit shall be factory tested for full and part load operation. The unit shall be 
commissioned and tested as per the manufacturer’s recommendation. The contractor shall 
be required to carryout test, on forms to be supplied later by the Consultants, and obtain 
approval. 
 
 

3.8 Control Dampers & Actuators 
 

Dampers shall consist of: a 20 gauge galvanized steel channel frame with 5” depth; triple 
V type blades fabricated from 16 gauge galvanized steel; blades shall be completely 
symmetrical relative to their axle pivot point, presenting identical resistance to airflow in 
either direction or pressure on either side of the damper ½” dia plated steel axles turning 
in synthetic (acetal) sleeve bearings; extruded vinyl blade seals for 180F maximum 
temperature; jamb seals shall be flexible aluminum; and external (out of the airstreams) 
blade-to-blade linkage. Damper manufacturer’s printed application and performance data 
including pressure, velocity and temperature limitations shall be submitted for approval 
showing damper suitable for pressure to 6” w.g., velocities to 4000 fpm and accordance 
with AMCA Standard 500. Dampers larger than 48” width and / or 74” height will be 
factory fabricated of multiple equal sections, jack shafted together. 

 
Damper shall be provided with flanges for duct connection or mounting on wall. 
 
Actuator shall be heavy duty floating type actuator of torque as required for the specified 
size of damper shall be able to directly mount to damper shaft. 
 

3.9 Duct Work Insulation 
 
3.9.1 Insulation  
 

All supply air ducting and return air ducting shall be insulated with insulation indicated 
in Insulation Schedule. Panels shall be cut to size to fit duct being insulated, and shall be 
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fixed to the duct with approved adhesive.  Adhesive shall cover at least 75% of duct area. 
Sheet metal hooks will not be allowed. The insulation is to be installed flush with the 
duct, but so as not to lessen the thickness of the insulation.  Insulation shall be 
continuous, and no gaps, crevices, or other discontinuities shall be acceptable. The 
insulation shall be held in place additionally by using polyethylene packaging bands, 
10mm wide. 

 
3.9.2 Jacket  
 

To provide mechanical protection to the insulation shall be provided in mechanical 
rooms, on ducts which are installed at or below 2m height. Jacket shall be as indicated 
under Insulation Schedule (Section-2), pasted to insulation using approved adhesive. All 
circumferential and longitudinal joints shall be over-lapped at least 40mm. 

 
3.9.3 Cladding 
 

All insulated ducting exposed to the atmosphere shall be provided with a cladding of 24 
gage (0.70mm) GI sheet over the insulation.  All joints shall be sealed with “Silicon 
Sealant”, so that the cladding becomes completely water-proof. Cladding shall also be 
installed at all other locations shown on the drawings. 

 
3.9.4 Insulation Tapes 
 

At all insulation joints use 75mm wide self-adhesive tape consisting of reinforced 
aluminum foil and white Kraft paper. 
 

3.9.5 Adhesive 
 

Adhesive shall be rubber reinforced co-polymeric compound, equivalent in all respects to 
Zahabiya (Pakistan) ZGPA-7/223. 

 
3.10 Duct Works & Accessories 
 
3.10.1 Sheet Metal 
 

Sheet metal duct work shall be constructed of galvanised sheet steel conforming to 
ASTM A527, lock-forming quality, uncoiled, regular spangle and having a minimum 
coating of 275 g/m². 
 

3.10.2 Duct Construction and Installation Standards: 
 

a) All duct construction and installation shall be carried out in accordance with current 
SMACNA HVAC Duct Construction Standards and SMACNA Accepted Industry 
Practice for Industrial Duct Construction, unless otherwise indicated herein. 
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b) Each duct system shall be constructed for the specific duct pressure requirements of the 
project as per the external static pressure.  

 
•  1" WG pressure class shall be the minimum basis of compliance with the 

standards, regardless of the velocity in the duct, except when the system is variable 
volume. Measurement of duct velocity to be entirely the responsibility of the 
Contractor. 

 
•  All variable volume duct up-stream of VAV boxes shall have a 2” minimum basis 

of compliance. Measurement of duct velocity to be entirely the responsibility of 
the Contractor. 

 
•  2” WG pressure class shall be the minimum basis of compliance for all ducts 

having velocity greater than 2000fpm and less than or equal to 2500fpm. 
Measurement of duct velocity to be entirely the responsibility of the Contractor. 

 
•  3” WG pressure class shall be the minimum basis of compliance for all ducts 

having velocity greater than 2500fpm and less than or equal to 4000fpm. 
Measurement of duct velocity to be entirely the responsibility of the Contractor. 

 
c) Minimum sheet thickness to be used shall be as follows, unless static pressure 

requirements dictate higher thickness as per SMACNA standards see TABLE-3 & 4 on 
pages 15670-6 & 15670-7 respectively. 
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3.10.3 Equipment Installation Responsibility 
 

a) The Contractor shall ensure that the equipment is installed totally in accordance with 
the manufacturer’s instructions (equipment installation manual must be obtained & 
read), and as directed by the Consultant. Correct alignment & leveling must be 
ensured.  

 
b) Field assemble equipment (if required) in accordance with instructions in the 

manufacturer’s installation bulletin. 
 

c) Install the equipment on the foundation. Neoprene isolation pads or spring vibration 
isolators as specified for the equipment shall be placed under the equipment. 

 
d) Insure that structure, piping or other equipment adjacent to this equipment do not 

restrict operation & maintenance requirements of the equipment. 
 

e) Install all piping, cable, and other connections with all fittings, to the equipment. All 
material and labor required for a complete installation shall be supplied by the 
Contractor. 

 
f) Connect equipment control panel to all operating external safety and auxiliary 

control devices. 
 

g) Provide and install gauge cocks and thermometer wells for temperature and pressure 
readings at the inlet and outlet of all fluid flows.  

 
h) Provide and install a flow switches on water circuits wherever necessary, and 

interlock it with the starting control circuit of the unit. 
 

i) Install any control components provided by the manufacturer for installation external 
to the machine. 

 
 
3.11 Flexible Duct 

 
a) Supply and install pre-insulated flexible duct as and where shown on the drawings. 

 
b) The duct shall be fabricated with extremely strong woven fibreglass fabric, with a flame 

resistant coating & permanently bounded to a coated spring steel wire helix, with a bi-
directional metallic reinforced vapour barrier, with a stand-up beam. The duct shall be 
factory insulated with one inch fibreglass insulation with a vapour seal. Duct and 
insulation shall comply with NFPA-90A and be listed as Class-1 air duct under UL 
Standard 181. Also the duct shall be suitable for the temperature range from 20°F to 250°F 
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and velocity up to 5000 fpm. Positive pressure 10 inches and negative pressure 1 inch. 
Flexible duct shall be similar to model M-KC thermo flex Duct manufactured by Flexible 
Technologies, USA. 

 
c) Limit length of the flexible duct to not more than 4 feet, unless otherwise shown on 

drawings. 
 

d) Securely fasten the flexible duct run-outs to sheet metal collars.  Slip the flexible duct over 
a matching sheet metal collars and clamp the flexible duct with a galvanised steel jubilee 
clamps. 

 
e) Provide slack in duct @ 20% (twenty percents). 

 
3.12 Louvers 
 
3.12.1 General 
 

a) Supply & install where indicated/shown on drawing or specified herein anodised 
aluminium exhaust/intake air louvers. 

 
b) The blades and frames shall be of heavy gage extended aluminium sections provided 

with powder coating as approved by the Architect. The blades of louvers shall be set at 
45°. 

 
c) The louvers shall be provided with aluminium insect screen, so installed as to be 

removable for cleaning & replacement of screen. 
 

d) Prior to order the Contractor shall submit shop drawing showing dimensions, free area 
available and sample to the Consultant for approval. 

 
3.13 Mechanical Identification  
 
3.13.1 General 

 
The contractor shall install mechanical identification tags, shield, plates, etc., where 
specified below, shown on drawings, or directed by the Consultants. All components of 
the identification system shall be submitted to the Consultants for approval & approval 
obtained prior to installation. 

 
3.13.2 Equipment Name Plates 

 
All equipment shall be provided with metal nameplate with operational data engraved or 
stamped; permanently fastened to equipment at an accessible & visible location. 
Nameplate shall have name of manufacturer, product name, model number, serial 
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number, capacity, operating and power characteristics, labels of tested compliances and 
similar essential data. 

 
a) Material shall be Fiberboard / Brass / Stainless steel / Laminated Plastic. 

 
b) Stencil paint shall be black enamel, except as otherwise indicated. 

 
c) Manufacturer’s standard pre-printed, permanent adhesive, color-coded, pressure-

sensitive vinyl pipe markers, conforming to ASME A13.1 shall also be accepted. 
 
3.13.3 Equipment Data Plates 

 
All equipment shall be provided with Equipment Data Plate to be permanently fastened 
at a suitable accessible and visible location of the equipment. Data plates shall be of min. 
3mm thick laminated plastic of suitable size (min. 150mm x 100mm) fastened securely 
to the equipment. The plates shall generally display the following data: 
 
a) Equipment identification symbol/number. 
b) Fluid flow rates. 
c) Pressure, pressure drops. 
d) Cooling capacities or other capacities. 
e) Motor data. 
 
Any other matter required by the Consultants. 
 

 
3.13.4 Labeling & Identifying 

 
a) Piping Systems: install pipe markers as follows on each system, wherever piping 

is exposed in finished spaces, machine rooms, accessible maintenance spaces 
(shafts, tunnels, plenums) and exterior non-concealed locations. Include arrows 
showing normal direction of flow: 

 
i) Near each valve and control device. 
ii) Near each branch, excluding short take-offs for fixtures and terminal units. 
iii) Mark each pipe at branch, where flow pattern is not obvious. 
iv) Near locations where pipes pass through walls, floors, ceilings or enter 

non-accessible enclosures. 
v) At access doors, manholes and similar access points that permit view of 

concealed piping. 
vi) Near major equipment items and other points of origination and 

termination. 
vii) Spaced at a maximum of 15 meters intervals along each run. Reduce 

intervals to 8 meters in congested areas of piping and equipment. 
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viii) On piping above removable acoustical ceilings, except omit intermediately 
spaced markers. 

 
b) Equipment: Install engraved plastic laminate sign or equipment marker on or near 

each major item of mechanical equipment. 
 

i) Lettering Size: Minimum 6.5mm lettering for name of unit where viewing 
distance is less than 60mm, 12mm high for distances up to 180mm and 
proportionately larger lettering for greater distances. Provide secondary 
lettering 2/3 to 3/4 of size of principal lettering. 
 

ii) Text of Signs: Provide text to distinguish between multiple units, inform 
operator of operational requirements, indicate safety and emergency 
precautions and warn of hazards and improper operations, in addition to 
name of identified unit. 

 
c) Duct Systems: Identify air supply, return, exhaust, intake and relief ducts with 

stencilled signs and arrows, showing duct system service and direction of flow. 
 

i) Location: In each space where ducts are exposed or concealed by 
removable ceiling system, locate signs near points where ducts enter into 
space and at maximum intervals of 15 meters. 

 
ii) Adjusting: Relocate identifying devices, which become visually blocked 

by work of this Division or other Divisions. 
 
 
 

4. Equipment Lifting 

            The contractor shall be solely responsible for safe lifting of the equipments from place of storage 
to location of final installation and finally on the foundations. 

 
            Prior to lifting the equipments the following procedure shall be adopted: 

a) Submit comprehensive insurance policy for the full value of the equipment to the 
Engineer/Employer from approved insurance company. 

b) Submit complete information of specialist firm of lifters/riggers to the Engineer & obtain 
approval. 

c) Submit complete procedure & equipment to be used for lifting the equipment in place. 
Identify on plans location of tripods, hoist, etc. that will transfer weight to the equipment, to 
the structure & obtain approval. 

d) All the above to be completed with one month before the date of lifting of equipment. 
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5. Tests on Completion 
 
a) The Contractor shall give to the Engineer/Consultant/Engineer in writing 15 days notice of 

the date after which he will be ready to make the “Tests on Completion”.  Unless otherwise 
agreed the tests shall take place within 10 days after the said date on such day or days as the 
Consultant/Engineer shall in writing notify the Contractor. 

b) If the Consultant/Engineer fails to appoint a time after having been asked to do or to attend at 
any time or place duly appointed for making the said tests, the Contractor shall be entitled to 
proceed in his absence and the said tests shall be deemed to have been made in the presence 
of the Consultant/Engineer. 

c) If in the opinion of the Consultant/Engineer the tests are being unduly delayed he may, by 
notice in writing, call upon the Contractor to make such tests within 10 days from the receipt 
of the said notice, and the Contractor shall make the said tests on such day within the said 10 
days as the Contractor may fix and of which he shall give notice to the Consultant/Engineer. 
If the Contractor fails to make such tests within the time aforesaid, the Consultant/Engineer 
may himself proceed to make the tests.  All tests so made by the Consultant/Engineer shall be 
at the risk and expense of the Contractor. 

d) The Employer, except where otherwise specified, shall provide free of charge subject to the 
provisions of Sub-clause (e) of this clause; electricity, fuel and water, as may be reasonably 
demanded to carry out such tests efficiently. 

e) If any portion of the works fail to pass the tests, tests of the said portion shall, if required by 
the Consultant/Engineer or by the Contractor, be repeated within a reasonable time upon the 
same terms and conditions, as aforesaid, save that all expenses to which the Employer may be 
put by the repetition of the tests shall be deducted from the Contract Price. 

6. Inspection of Completed Works 
 
a) The Contractor is required to give the Employer/Engineer/Consultant due notification when 

he expects the work to be completed, a report in triplicate of the measurements carried out 
with regard to pressure testing of pipes and leak testing of duct work and other specified tests 
shall be attached to this application.  The final inspection should then be carried out, without 
unnecessary delay, and if possible within four weeks. 

b) At the request of either party, inspection of such Sections of the work as will not be accessible 
after completion, or will be difficult to alter, which are to be taken into use by the Employer 
before the time of the final inspection, may be carried out in advance.  (Advance Inspection). 

c) An inspection is to be carried out immediately before the expiry of the guarantee period.  
(Guarantee Inspection). 
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d) Inspection of corrected faults or omissions noted in connection with advance, final, or 
guarantee inspection is also to be done (Supplementary Inspection). 

e) Inspections are to be carried out by the Consultant/Engineer or any other suitable and 
competent person appointed by the Employer. 

f) The costs of Advance Inspection, Final Inspection & Guarantee Inspection are to be met by 
the Employer, where the inspection has been carried out by a person appointed by him. 

 The costs of supplementary inspections and re-inspections are to be borne by the Contractor. 

 It is the responsibility of the Contractor to provide & pay for, any help or assistance necessary in 
connection with the inspection work. 

g) The inspector’s decision as to what faults or omissions may have occurred is binding on both 
sides. 

h) The Contractor is required to carry out, without delay, any improvements, alterations or 
additions which may be considered necessary as the result of an inspection report. 

i) When the final inspection has taken place, the work is to be handed over to the Employer in 
so far has been found to be in the state required by the Contract, and can suitably be put into 
use for this purpose for which it was intended. 

j) The Employer has the right to put into use any Section of the work contracted for and not 
approved at the time of inspection, provided this can be done without jeopardising the 
progress of the work, and he may use it without special compensation even before the faults 
or omissions have been made good. 

k) Where special dates are specified under the Contract for the completion of different Sections 
of the work, the provisions of this Clause are to apply to each part separately. 

l) The inspection report required under this Clause is to be delivered in writing, and signed by 
the inspector, giving the date on which it is to be made available for the parties’ inspection.  
The report should cover the following points: 

i) State whether the work has been approved or not. 

ii) State the reasons for failing to approve it, if it has not been approved. 

iii) State faults or omissions for which the Contractor is to be held responsible, together with 
the time within which they are to be made good. 

iv) Include notes on matters which do-not require immediate action, but ought to be finally 
settled in connection with the guarantee inspection. 

v) The sum to which the Employer is entitled. 

vi) Date on which the insurance taken out by the Contractor lapses. 
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vii) If the work has been approved at the final inspection, the date from which the 
guarantee/maintenance period is to run and the day after which it expires. 

viii) Distribution of costs connected with the inspection. 

7. Acceptance & Interim Operation 
 
a) After the performance tests, if the equipment supplied by the Contractor is found to meet the 

guarantee and any other specified requirement, and if all other work called for hereunder has 
been completed, the Employer’s acceptance will be forth-coming and final payment will 
become due as provided for under the terms of payment. This acceptance shall, however, not 
relieve the Contractor of his responsibility for the first inspection. 

b) Should the equipment furnished by the Contractor fail to operate as required, or in case of 
failure to meet any of its guarantees, the Employer shall have the right to operate the 
equipment, using the Contractor’s supervisory operating personnel, until such defects have 
been remedied and guarantees met with.  In the event that defects necessitate the rejection of 
the equipment or any part thereof, the Employer shall have the right to operate the equipment 
until such time as new equipment is provided to replace the rejected equipment.  Such 
operation shall not be deemed as an acceptance of any equipment. 

 
 
    END OF SECTION 
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SECTION 23 05 15 
 

PAINTING, COLOUR COATING AND FINISHING 
 

 
1.1 General 

 
All parts of the work installed under this Specification shall be painted with approved 
first quality enamel paints, except those items specified as being painted by Builder or 
otherwise exempted from painting in this section of the Specification. 

 
The requirement for painting of all pipe work and ductwork is in addition to the colour 
coding or banding specified in this Specification. 
 
Paint shall be selected to withstand the temperature on the surface which it is applied, and 
shall be suitable in all respects for the environmental conditions in which it shall be 
located. 
 
All metal work exposed to atmosphere e.g. roof mounted plant shall be epoxy coated to 
withstand the effects of chemical attack as experienced in areas close to cooling towers. 
 
All paint used shall be of one approved manufacture, and finishes shall be full gloss 
unless otherwise specified. 
 
Before ordering any primer, undercoat and finishing paint, the Contractor shall propose 
the color scheme to the satisfaction of the Engineer. 
 
Before ordering any painting materials, the Contractor shall advise the Engineer of the 
type and manufacturer of all materials. 
 
The Contractor shall select all finishing and painting materials from types suitable for the 
surfaces to which they are applied and for the environmental conditions in each area. 
 

1.2 Plant, Machinery & Equipment 
 

All items of plant, machinery and equipment supplied painted ex-factory shall be given 
one finishing coat of full gloss enamel, except where the manufacturer's standard finish is 
approved. 
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1.3 Exposed Metalwork 
 

All exposed metalwork shall be wire-brushed and cleaned from rust, scale, dirt and 
grease, and shall then be given one priming coat, one undercoat and one finishing coat of 
full gloss enamel. 
 
The priming coat for exposed galvanised iron shall be an approved galvanized iron 
primer. 
 
The priming coat for exposed non-ferrous metalwork shall be approved as suitable for the 
metal to which it will be applied. 

 
1.4 Concealed Metalwork 

 
All galvanized iron surface concealed in roof spaces, false ceilings, building ducts etc. 
shall not be painted. 
 
All black iron and steel surface shall be wire brushed and given one coat of zinc chromate 
or red primer. 
 
Colour banding for identification shall be provided as described elsewhere in this 
Specification. 

 
1.5 Ductwork & Pipework & Metal Sheathing 

 
Uninsulated ductwork, internally insulated ductwork, uninsulated pipework and metal 
sheathing shall be painted as for exposed or concealed metalwork as applicable. 
 
Turned parts of valves, controls etc., shall be cleaned and polished to approval. 

 
1.6 Plastered Finish Insulation Surfaces 

 
Plastered finish insulation surfaces shall be given one coat of size, one undercoat 
consisting of two parts of ordinary undercoat to one part of sealer, and one finishing coat 
of full gloss enamel. 

 
1.7 Calico Finish Insulation 

 
Exposed insulated surfaces finished in calico, scrim or canvas covering shall be painted 
with two (2) coats of polyvinyl acetate emulsion.  Each coat shall be a different colour. 
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1.8 Pipework Identification 
 

All pipes etc. shall be identified in accordance with BS 1710:1984. 
 
Circumferential bands of standard ground colours shall be not less than 100mm wide on 
pipes up to 50mm nominal diameter, and not less than 150mm wide on pipes greater than 
50mm nominal diameter. 
 
Supplementary colours shall be displayed as bands not less than 25mm wide in the centre 
of the ground colour bands. 
 
Where lettering is required it shall be painted in contrasting colours in accordance with 
the standard, in block letters not less than 15mm high for pipes up to 50mm nominal 
diameter, and in block letter not less than 40mm high for larger pipes. 
 
Identification bands shall be located where they are clearly visible in each room or 
compartment through which the pipe runs, and shall be placed at centres not exceeding 
6m. 
 
Direction of flow shall be indicated by an arrow painted on the pipe adjacent to each 
colour band.  Arrows shall be 75mm long on pipes up to 50mm nominal diameter, and 
150mm long on larger pipes. 

 
1.9 Colour Schemes 

 
The whole of the installation shall be painted in accordance with the requirements 
indicated in Table 1. 
 
Equipment shall be painted and colour coded to BS 381C:1980 as indicated in Table 1. 

 
1.10 Labelling 

 
All plant and equipment provided under this Specification is to be labelled in English.  
All warning signs shall be English as to duty or services, all such labelling to correspond 
to schedules, diagrams, etc. to be provided as part of the Record Drawings. Labels are of 
white Traffolyte with black engraved lettering not less than 20mm high or as otherwise 
required and approved. Labelling is also required for any Mimic Diagrams. 
 
Manufacturers' nameplates shall generally be provided for all plant and equipment and 
shall show serial and model numbers and date of manufacture. 
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The following is an indication of specific items requiring labelling. (The list is by no 
means limited - all items shall be labelled to the intent of this section). 
 
• All valves, motor starters, fans, distribution boards, gauges, contactors, cable 

terminals in switchboards, circuit breakers. 
 
• Labels to be attached to valves (or pipe adjacent thereto) with a light gauge metal 

band or alternatively to be screwed to the insulated valve box where provided. These 
labels shall state the valve number. 

 
• Distribution boards, starters etc. are to be labelled to indicate the circuit number, 

phase and item controlled. 
 
Label shall be screwed or riveted to sheet metal. Adhesive fixing is not acceptable. 
 
Details of exact lettering shall be agreed with the Architect prior to manufacture. 
 
A complete valve schedule shall be incorporated in the as-built drawings and this 
schedule shall clearly indicate the valve numbers, duty, function, size, flow rate and any 
other relevant information necessary to allow the plant operators to safely operate each 
valve and to subsequently maintain or replace the valve as required. 
 
The valve schedule shall clearly relate to the various system schematics to enable the 
entire operating sequence and circuitry to be followed. 

 
1.11 Application of Painting 

 
All paints shall be prepared and applied in accordance with the manufacturer's 
recommendations. 
 
All galvanized metal surfaces shall be properly etch-primed to ensure correct adhesion of 
the paint to the surface. Materials for etch-priming shall be as recommended by the paint 
manufacturers. Subsequent painting of galvanized surfaces shall comply with this 
Specification. 
 
Prior to painting, all metallic surfaces except galvanized surfaces shall be thoroughly 
scraped and wire brushed as necessary to remove scale, rust and swarf. Surfaces shall 
then be solvent cleaned to remove all oil, grease and dirt. 
 
When the surfaces to be painted are clean and dry, one coat of an approved primer shall 
be evenly applied over the entire area. After surfaces have been primed, the Contractor 
shall notify the Architect so that an inspection of the primed surfaces can be made prior 
to the application of the undercoat and the finishing coats. 
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When the priming coat has been approved, one coat of an approved paint flat undercoat 
shall be applied. Before applying the finishing coats, the Contractor shall ensure that the 
undercoated surface is rubbed flat and smooth. Finally, an approved high gloss finishing 
paint shall be applied when all dust has been removed. 
 
Each successive coating shall be completely dry prior to the application of the next coat.  
The minimum thickness of each layer of paint shall be 50 microns. 

 
 
 END OF SECTION 
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S E C -  2 3  0 5  2 9  

HANGERS & SUPPORTS   

1. General: 
All pipe supports shall be approved supports locally manufactured as per specialist 
pipe supports manufacturers, such as Hilti, Sikla or Fisher. Pipe hangers, brackets, 
saddles, inserts, clamps and pipe rolls including rods, bolts, turn buckles, bases and 
protection shields.  

Chain, wire, strap or other such devices will not be permitted as hangers or supports.  

Pipe hangers shall be capable of supporting the pipe in all conditions of operations. 
Hangers shall be supported with beam-clamps, concrete inserts, Phillips concrete 
fasteners, or rawl-bolts. Concrete inserts when used shall be installed in the exact 
location prior to the pouring of the concrete.  

2. Suspended Piping Supports: 
a) Piping shall be supported by adjustable hangers or supports, which shall provide a 

means of vertical adjustment after erection. Unless otherwise indicated on drawings 
maximum spacing between pipe supports for straight runs of steel pipe shall be in 
accordance with recommended spacing shown in the table given below: 

 Nominal Pipe Size, Ø mm 
 13 20 25 40 50 65 75 100 125 150 200 250

Maximum Span, m 1.5 1.8 2.1 2.7 3 3.3 3.6 4.2 4.8 5.1 5.2 6.7

Rod Size, Ø mm 10 10 10 10 10 13 13 16 16 19 22 22

Pipe hangers and supports shall be spaced not over 1.5m apart at heavy fittings and 
valves. A hanger shall be installed at not over 300mm from each change in direction 
of piping.  

Vertical Piping shall be guided or supported in the centre of each riser but not over 
4.5m on centres and shall be supported at the base of the riser on a base elbow or tee 
with a pipe stand only where required.  

b) CI Piping shall be supported at not more than 2m for horizontal piping and 3m for 
vertical piping. 

c) PVC Piping shall be supported so as not to cause any deflection and adequate 
support spacing shall be ensured but shall not exceed 2m. 

d) Polyethylene piping shall be supported as per manufacturers recommendations. 
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3. Pipe Sleeves: 
Pipes passing through concrete or masonry walls or concrete floors or roofs shall be 
provided with pipe sleeves fitted into place at the time of construction or afterwards if 
necessary. Each sleeve shall extend through its respective wall, floor or roof and shall 
be cut flush with each surface. Sleeves shall be of such size as to provide a minimum 
of 6mm all around clearance between bare pipe and sleeve or between jacket over 
insulation and sleeve. Sleeves shall be of steel pipe or cast iron pipe.  

Sleeves in exterior below ground, walls, pits and tanks shall be similar to ‘Doyma’ 
sleeves, consisting of a galvanised steel sleeve to be embedded in concrete, with the 
pipe passing through synthetic rubber rings that are compressed using galvanised steel 
pressure plates on both sides of the rubber ring as shown on drawings. 

4. Other Supports: 
Equipment, duct-work and any other plant component requiring supporting and 
anchoring shall be provided with properly engineered supports and anchors, as shown 
on the drawings, or as per manufacturer’s recommendation or as directed by the 
Consultant/Engineer in all cases drawings & submittals for supports & anchor system 
shall be submitted to the consultant and approval obtained. 

5. Payments: 
Unless otherwise indicated in the BOQ, no separate payment shall be made for 
supports, hangers, sleeves, etc. and cost for these shall be part of the price quoted for 
the, supported piping, equipment, etc. Payment shall however be made for ‘Doyma 
Sleeves’ as indicated in the BOQ. 

 

 

END OF SPECIFICATIONS 
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SECTION 23 08 00 

 
TESTING, COMMISSIONING & HAND OVER  

  
1.0 Testing, Commissioning & Hand Over  

 
1.1 General 

 
The Contractor shall carry out all commissioning and testing necessary for the safe, 
reliable and satisfactory operation of the system and equipment installed. 
 
The Works shall be commissioned and tested in accordance with manufacturer's 
instructions, the appropriate CIBSE or ASHRAE commissioning codes, local 
Government requirements, applicable insurance company's and this Specification. 
 
At least two month's prior to testing or commissioning any system, the Contractor shall 
furnish the following information for each system or process to the Engineer for review. 
 
•  Submission of testing procedure and details as well as the relevant report forms to 

the Engineer for approval. 
 
• Type of instruments to be used 
 
• Manufacturer of instruments 
 
• Calibration methods for instruments 
 
• Operating instructions for instruments 
 
• Accuracy and tolerances of instruments 
 
• Complete schedule and programme of all testing and commissioning activities 
 
The Contractor shall employ thoroughly competent and experienced personnel to carry 
out all tests. 
 
All instruments and labour necessary for testing and commissioning shall be provided by 
the Contractor. 
 
In particular, the instruments as indicated in Schedule AA shall be provided and remain 
the property of the owner after testing and commissioning. 
 
• One flow rate measurement set 
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• One hot wire anemometer with accessories for measuring static pressure 
 
• One portable octave band sound meter 
 
• One portable oC wb sling psychrometer. 
 
All instruments shall have been recalibrated within six months of the start of 
commissioning or testing. Calibration of all instruments shall be certified by the 
instrument manufacturers or an approved calibration agency. 
 
Should the results of any test show that any plant, system or equipment fails to perform to 
the efficiencies or duties as given in this Specification, the Contractor shall adjust, 
modify and if necessary replace the equipment without further payment in order that the 
required performances be obtained. 
 
Should it be necessary for the Contractor to modify or replace any item of plant as 
described above, he shall be responsible for the cost for making good of any damage or 
deterioration to the building or other services consequent on such modifications. 
 
The Contractor shall allow in his cost for returning to site during the first year of 
operation from the date of Certificate of Completion at certified by the Engineer to test 
equipment and systems under maximum design conditions. 

 
1.2 Factory Tests 

 
The following items of equipment shall be tested at the manufacturer's works or 
elsewhere as appropriate prior to installation. In all cases, ‘Type-test’ certificates shall be 
submitted in triplicate to the Engineer. Cases where `Type-test' certificates will be 
accepted are as follows: 

 
1.2.1 Fans 

 
`Type-test' Certificates showing fan characteristic curves, (BS 848 Part 1, test 
method as appropriate) and Type Test Certificates for sound power levels (BS 848 
Part 2). 

 
1.2.2 Pumps 

 
`Type-test' Certificates for head discharge, speed and power input (BS 599). 

 
1.2.3 Electric Motors 

 
`Type-test' Certificates in accordance with BS 5000. For motors of 40 kW output 
and above, routine individual test certificates in accordance with BS 5000. 



 
Testing, Commissioning & Hand Over  SEC - 23 08 00 

 

A+ Engineers                                                                                                     page3                
MEP Consultants                                                                                                              
 

1.2.4 Starters and Control Gear 
 

`Type-test' Certificates (BS 587).  For control panels as a whole, routine 
(individual) high voltage test in accordance with BS 587. 

 
1.3 Site Testing and Commissioning 

 
1.3.1 Execution of Tests  
 

The plant will be inspected and tested during and after installation on site as set 
out below and approved for satisfactory design, workmanship and materials, for 
compliance with the provisions of the appropriate specifications and for 
performances, materials, dimensions and ratings as tendered. 

 
All tests shall be witnessed by the Engineer or his appointed deputy with at least 
seven days' notice given prior to any test. 

 
All tests shall be executed and, if not satisfactory, repeated to the satisfaction of 
the Engineer at no extra cost. 

 
All DX/VRV system shall be commissioned and tested to the recommendation of 
the manufacturers. 

 
1.3.2 Preliminary Commissioning Check 

 
The Contractor shall ensure that all equipment included under this contract is 
thoroughly cleaned, lubricated and checked for serviceability immediately before 
setting to work. Particular attention is drawn to the removal of building debris 
from the air systems, motors, fan bearings and pipework. 

 
All pipework shall be thoroughly flushed and chemically cleaned to ensure that all 
foreign matter is removed and internal surfaces are decreased. During all 
preliminary flushing, plant shall be isolated by means of bypasses to avoid dead 
legs, and the systems shall be completely isolated from any existing systems to 
ensure contamination cannot occur. 

 
Further flushing and chemical treatment shall be carried out on isolated systems 
by connection of temporary diesel driven pumps to circulate water and dosing 
chemicals.  The Contractor shall allow for cross-connection of flow and return 
pipework at the extremities. 

 
All automatic controls and safety devices shall be inspected and checked for 
serviceability before the working fluid or electricity is applied to the system. 
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1.3.3 Air Handling Equipment & Ductwork 
 

All the commissioning procedures shall comply with those set out in the current 
edition of the CIBSE Guide Commissioning Code Series A or SMACNA 
standards. 

 
The Contractor shall allow for balancing all air diffusers and grilles by means of 
the regulating dampers provided. Air quantities shall be set to within +5% - 0% of 
the design value. 

 
The following data shall be recorded on the commissioning sheets: 

 
• Dry and wet bulb temperatures: 

 
- At ambient conditions 
- Within each occupied space, at various locations within same 

space as required 
- At each main supply and return air duct 
- Before and after coil 

 
• Fresh air supply flow rate to each air handling unit 

 
• Air flow and resistance across each main plant item, e.g. filter, cooling 

coil. 
 

• Air flow at each supply and exhaust duct, and at each supply, return and 
exhaust air grille and diffuser. 

 
• All fan and motor speeds. 

 
• Starting and operating current for each motor. 

 
All ductwork shall be tested for leakage rate in accordance with DW/143:1983. 
The floor where this test is to be carried out shall be as directed by the Engineer. 

 
After leakage test for distribution metal ductwork, for VAV systems, all VAV 
terminals on ONE typical floor shall be connected to the distribution ductwork 
properly jointed and secured and outlets of the system shall then be pressure 
tested again to a pressure of 750 Pa. The total leakage rate in this test shall not 
exceed 5% of the total system design air flow rate. 

 
The floor where this test is to be carried out shall be as directed by the Engineer. 
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Should result of the test turn out to be unsatisfactory, the Contractor shall carry 
out necessary remedial works and repeat the test thereafter until the specified 
requirement is fulfilled. In this case, the test shall also be carried out on one other 
floor chosen by the Engineer. Should the test on this new floor turn out not 
satisfactory this practice of re-test shall repeat until there is a floor where the test 
carried out is a satisfactory one without requiring any remedial work. 

 
1.3.4 Pipe and Water Systems 

 
All the commissioning procedures shall comply with those set out in the current 
edition of the CIBSE Guide commissioning Code Series W. 

 
All water pipework, coils and other fittings shall be hydraulically tested to 1.5 
times the working pressure but in no case less than 14 bar. The pressure shall be 
maintained for a period not less than 24 hours within ±2%. 

 
Where any section of pipework or equipment of the plant is unable to withstand 
the maximum pipework test pressure, it shall be isolated during the pipework 
tests, then, that section of pipework or equipment shall be re-tested at the 
appropriate test pressure. 

 
Before finally charging, the chilled and condenser water systems shall be 
thoroughly flushed and all strainers, filters, etc. cleaned. 

 
All chilled and condenser water systems shall be adjusted and balanced for the 
correct duty by the regulation valves provided. 

 
The following data shall be recorded on the commissioning sheets: 

 
• Circulation pump motor speed 

 
• Suction and discharge heads for all the pumps, and flow rates as checked 

against pump curves. 
 

• Water flow rates in main branches and through major equipment 
 

• Supply and return water temperatures of each water coil 
 

• Starting and operating current of each pump motor 
 

• Water pressure drop across each item of hydraulic equipment, e.g. cooling 
coils, control valves, strainers, etc. 
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1.3.5 Control System 
 

The Contractor shall include all thermostatic and automatic controls to be 
commissioned and tested by the control manufacturers Engineer. Generally, the 
commissioning procedure shall comply with that set out in the current edition of 
the CIBSE Guide Commissioning Code Series C. 

 
The Contractor shall calibrate all thermostats, humidistat and pressurestats, set the 
modulating range and set points on all automatic valves and dampers as required 
to ensure that operating conditions are correct. The time and control sequence 
shall also be tested and verified. 

 
Interlocking circuit and safety devices shall be tested to ensure safety operation of 
the plant. 

 
1.3.6 Electrical Test 

 
The following tests shall be carried out in full compliance with the IEE 
Regulations by the Contractor in the presence of the Engineer. 

 
• Insulation resistance test of all power and control cables 
• Insulation resistance test of all motor windings 
• Test of conductor continuity 
• Test of effectiveness of earthing  
• All thermal overload relays and starters 
• Sequence of operation 
• Flick test of motors 

 
1.3.7 Miscellaneous Measurement and Testing 

 
Room temperatures and humilities and noise levels (at each octave band mid-
frequency from 63Hz to 8,000Hz) shall be measured to ensure design conditions 
are achieved. Measuring instruments hall be located 1500 above floor level at 
points away from the influence of draughts or hot or cold surfaces. Such 
measurements shall not be carried out when weather or other environmental 
conditions are likely to cause undue influence to the results. 

 
Sound and vibration testing shall be carried out to ensure that equipments are 
operating with satisfactory sound and vibration levels and that there is no 
transmission of objectionable vibration or through the building structure. Sound 
levels shall be measured with and without the plant in operation. 
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All data relative to the performance tests shall be provided with 7 days of 
completion of the tests. Final retention moneys will not be released of completion 
of the tests. Final retention moneys will not be released until the performance test 
results have been received and approved. 

 
1.4 Handing Over 

 
The following procedure shall be adopted prior to handing over the installation: 

 
(a) All preliminary testing, checking, adjusting and balancing of the installation shall be 

carried out before forwarding notification that the installation is considered to have 
reached the Completion. 

 
(b) After inspection, and when the approving authority is satisfied and agrees that the 

installation is ready for handing over to the Purchaser, the plant shall be finally 
commissioned and Installation Manuals together with post contract drawings shall be 
provided as specified. 

 
Certificate of Completion will be certified only after the plant has been inspected and 
approved and the above requirements fulfilled. 

 
1.5 Post Contract Drawings 

 
Supply prior to completion (which will not be granted until such have been supplied) six 
copies of all installation drawings which have been correctly brought up to date to reflect 
all field changes and are a true and accurate representation of the actual installations. Five 
copies of these drawings shall be folded and inserted in plastic envelopes in the 
installation manual and one copy shall be laminated into plastic. In addition supply two 
sets of microfilm aperture cards of all drawings. These drawings shall include the 
following: 
 
(a) Complete ducting and layout drawings showing the actual sizes and locations of all 

ducts, dampers, supply outlets, return inlets, fresh air intakes, etc. and the final 
measured air flow rates at all relevant locations. 

 
(b) Complete plant room and/or equipment layout drawings with full identification of 

each and every item of equipment. 
 

(c) Complete piping layout drawings, showing the actual sizes and locations of all 
refrigerant, water, instrument air, steam, fuel oil, gas and any other lines applicable 
to the system. 

 
(d) Complete schematic flow and control diagrams of all air, water, refrigerant, 

instrument air and any other systems incorporated in the installation. 
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(e) The drawings shall show all motorized automatic and hand-operated controls such as 
dampers, valves, relief valves, cut-outs, thermostats, expansion valves, solenoid 
valves, bleeds, vents, drains, strainers, gauges, thermo wells, by-passes, sight 
glasses, and all similar items pertinent to the functioning of the installation. Where 
applicable the drawings shall also include the settings and differential bands of all 
controls, cut-outs and other variable or adjustable items. All items must be clearly 
identified as to type and functioning of the installation. 

 
(f) Complete control wiring diagrams showing all electrical controls, relays, cut-outs, 

timing devices, inter-locks, fuses, over-loads, contactors, solenoids, starters, etc. 
with all items clearly identified as to type and function, and "as installed" 
switchboard layout drawings. 

 
If the quantity of drawings involved is too large to conveniently bind in the installation 
manual, then a separate matching cover shall be supplied for each of the three drawing 
sets. 
 
 
   END OF SECTION 
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SSEECCTTIIOONN  23 05 53  
  

Duct Work  
11..11  GGeenneerraall  
  

aa))  TThhiiss  sseeccttiioonn  ooff  tthhee  SSppeecciiffiiccaattiioonn  ccoovveerrss  tthhee  ggeenneerraall  rreeqquuiirreemmeennttss  ffoorr  dduuccttwwoorrkk,,  dduuccttwwoorrkk  
aacccceessssoorriieess,,  aanndd  aassssoocciiaatteedd  aaiirr  ccoonnttrrooll  ddeevviicceess,,  uunnlleessss  tthhee  ggeenneerraall  rreeqquuiirreemmeennttss  aarree  
aabbrrooggaatteedd  bbyy  ssppeecciiffiicc  rreeqquuiirreemmeennttss  eellsseewwhheerree  iinn  tthhee  SSppeecciiffiiccaattiioonn  oorr  DDrraawwiinnggss..    

  
bb))  TThhee  CCoonnttrraaccttoorr  sshhaallll  ssuuppppllyy  aanndd  iinnssttaallll  aallll  dduuccttwwoorrkk  aanndd  aacccceessssoorriieess  ffoorr  tthhee  ccoorrrreecctt  aanndd  

ssaattiissffaaccttoorryy  ooppeerraattiioonn  ooff  tthhee  aaiirr  ssyysstteemmss  ccoovveerreedd  bbyy  tthhiiss  SSppeecciiffiiccaattiioonn..    
  

cc))  WWhheerree  ssttaannddaarrddss  aarree  rreeffeerrrreedd  ttoo,,  tthhee  eeqquuiivvaalleenntt  llooccaall  ssttaannddaarrdd  sshhaallll  bbee  uusseedd  iiff  ssuucchh  eexxiissttss..    
IInn  aallll  ccaasseess,,  tthhee  llaatteesstt  eeddiittiioonn  sshhaallll  bbee  ffoolllloowweedd..  

  
dd))  AAllll  dduuccttwwoorrkk  aanndd  ffiittttiinnggss  ddeelliivveerreedd  ttoo  ssiittee  sshhaallll  bbee  nneeww  aanndd  sshhaallll  bbee  cclleeaarrllyy  aanndd  iinnddeelliibbllyy  

ssttaammppeedd  ttoo  iiddeennttiiffyy  ddiiffffeerreenntt  ggrraaddeess,,  mmaatteerriiaallss  aanndd  mmaannuuffaaccttuurreerrss..  
  

ee))  AAllll  dduuccttwwoorrkk  sshhaallll  bbee  mmaannuuffaaccttuurreedd  aass  ffaarr  aass  pprraaccttiiccaabbllee  ttoo  ssiittee  ddiimmeennssiioonnss  ttaakkeenn  bbyy  tthhee  
CCoonnttrraaccttoorr..    WWhheerree  ssiittee  ddiimmeennssiioonnss  ccaannnnoott  bbee  ttaakkeenn  iinn  aaddvvaannccee,,  ddiimmeennssiioonnss  sshhaallll  bbee  
ttaakkeenn  ffrroomm  aarrcchhiitteeccttuurraall//ssttrruuccttuurraall  ddeettaaiill  ddiimmeennssiioonneedd  ddrraawwiinnggss  ttoo  aaccccoommmmooddaattee  aannyy  
ddiissccrreeppaanncciieess  tthhaatt  mmaayy  ooccccuurr  bbeettwweeeenn  iinntteerriioorr  ddeeccoorraattoorr  sshhaallll  aallssoo  bbee  ttaakkeenn  iinnttoo  
ccoonnssiiddeerraattiioonn  wwiitthh  rreeggaarrdd  ttoo  tthhee  rreeqquuiirreemmeennttss  aanndd  iinntteerriioorr  ffiinniisshheess..  

  
ff))  PPrriioorr  ttoo  ccoommmmeenncciinngg  wwoorrkk  oonn  ssiittee,,  tthhee  CCoonnttrraaccttoorr  sshhaallll  pprreeppaarree  ccoommpplleettee  wwoorrkkiinngg  

ddrraawwiinnggss  ffoorr  aallll  dduuccttwwoorrkk  ssyysstteemmss  iinncclluuddeedd  iinn  tthhee  CCoonnttrraacctt  ttoo  tthhee  ssaattiissffaaccttiioonn  ooff  tthhee  
AArrcchhiitteecctt..    WWoorrkkiinngg  ddrraawwiinnggss  sshhaallll  iinncclluuddee  ppllaannss,,  sseeccttiioonnss,,  eelleevvaattiioonnss,,  sscchheemmaattiiccss,,  
sscchheedduulleess  aanndd  ddeettaaiillss  ooff  aallll  ssyysstteemmss  aanndd  sshhaallll  sshhooww  llooccaattiioonnss  aanndd  ddeettaaiillss  ooff  aallll  ddaammppeerrss,,  
sspplliitttteerrss,,  hhaannggeerrss,,  ssuuppppoorrttss,,  ssuuppppllyy,,  rreettuurrnn,,  iinnttaakkee  aanndd  eexxhhaauusstt  aaiirr  ffiittttiinnggss,,  jjooiinnttss,,  fflleexxiibbllee  
ccoonnnneeccttiioonnss,,  tteesstt  ppooiinnttss,,  iinnssuullaattiioonn,,  lliinniinnggss,,  ccllaaddddiinngg,,  eettcc..  

  
gg))  PPrriioorr  ttoo  oorrddeerriinngg  aannyy  mmaatteerriiaallss,,  tthhee  CCoonnttrraaccttoorr  sshhaallll  ssuubbmmiitt  ttoo  tthhee  AArrcchhiitteecctt  ffoorr  rreevviieeww  

mmaannuuffaaccttuurreerr''ss  ddaattaa  ffoorr  aallll  ddaammppeerrss,,  aaccttuuaattoorrss,,  ssuuppppllyy,,  rreettuurrnn,,  iinnttaakkee  aanndd  eexxhhaauusstt  aaiirr  
ffiittttiinnggss,,  pprroopprriieettaarryy  bbrraanndd  jjooiinnttiinngg  ssyysstteemmss  oorr  mmaatteerriiaallss,,  aanndd  ffoorr  aannyy  ootthheerr  eeqquuiippmmeenntt  aass  
mmaayy  bbee  rreeqquueesstteedd  bbyy  tthhee  AArrcchhiitteecctt..  
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hh))  IInn  tthhee  ccaassee  ooff  ssuuppppllyy,,  rreettuurrnn,,  iinnttaakkee  aanndd  eexxhhaauusstt  aaiirr  ffiittttiinnggss,,  tthhee  ssuubbmmiissssiioonn  sshhaallll  iinncclluuddee  
oonnee  ffiinniisshheedd  ssaammppllee  iinn  aann  aapppprroovveedd  ccoolloouurr  aanndd  ffiinniisshh  ooff  eeaacchh  ttyyppee  ooff  aaiirr  ffiittttiinngg  ttoo  bbee  
pprroovviiddeedd  uunnddeerr  tthhee  ccoonnttrraacctt..    NNoo  ffiittttiinnggss  mmaayy  bbee  oorrddeerreedd  uunnttiill  tthhee  AArrcchhiitteecctt  hhaass  rreevviieewweedd  
tthhee  ssaammppllee  iinn  wwrriittiinngg  iinncclluuddiinngg  tthhee  ffiinniisshh  aanndd  ccoolloouurr..    SSaammpplleess  sshhaallll  iinncclluuddee  mmoouunnttiinngg  
ffrraammeess,,  ffiixxiinnggss,,  eettcc..,,  ssoo  tthhaatt  tthhee  eennttiirree  ffiittttiinngg  aasssseemmbbllyy  mmaayy  bbee  rreevviieewweedd..    

  
ii))  AAllll  dduuccttwwoorrkk,,  ffiittttiinnggss,,  aacccceessssoorriieess,,  jjooiinnttss  aanndd  jjooiinnttiinngg  mmaatteerriiaallss  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  tthhee  

sseerrvviiccee  aanndd  sshhaallll  nnoott  ddeetteerriioorraattee  dduuee  ttoo  aattmmoosspphheerriicc  aaccttiioonn..  
  

jj))  AAllll  ffiirree  ddaammppeerrss  aanndd  ccaassiinnggss  sshhaallll  bbee  mmaannuuffaaccttuurreedd  aanndd  iinnssttaalllleedd  iinn  aaccccoorrddaannccee  wwiitthh  tthhee  
LLooccaall  AAuutthhoorriittiieess''  rreeqquuiirreemmeennttss  aanndd  CCPP1133  FFiirree  DDaammppeerr  ssppeecciiffiiccaattiioonn..  

  
kk))  AAllll  dduuccttwwoorrkk  aanndd  mmaatteerriiaallss  iinncclluuddiinngg  lliinniinnggss,,  aaddhheessiivveess,,  fflleexxiibbllee  dduuccttss,,  fflleexxiibbllee  

ccoonnnneeccttiioonnss,,  ggaasskkeettss,,  sseeaallaannttss,,  ffiibbrreeggllaassss  bbooaarrddss,,  eettcc..,,  sshhaallll  ffuullllyy  ccoommppllyy  wwiitthh  aallll  
rreeqquuiirreemmeennttss  ooff  tthhee  LLooccaall  AAuutthhoorriittiieess  aanndd  sshhaallll  ssaattiissffyy  aallll  llooccaall  ccooddeess  iinn  rreessppeecctt  ooff  
rreessiissttaannccee  ttoo  ppeenneettrraattiioonn  ooff  ffiirree  aanndd  sspprreeaadd  ooff  ffllaammee  aanndd  ssmmookkee..  

  
ll))  TThhee  mmaatteerriiaallss,,  ccoonnssttrruuccttiioonn  aanndd  iinnssttaallllaattiioonn  ooff  aallll  sshheeeett  mmeettaall  dduuccttwwoorrkk  aanndd  ffiittttiinnggss  sshhaallll  

bbee  iinn  aaccccoorrddaannccee  wwiitthh  tthhee  SSppeecciiffiiccaattiioonn  ffoorr  sshheeeett  mmeettaall  dduuccttwwoorrkk,,  DDWW//114422  ::  llaatteesstt  eeddiittiioonn  
((HHVVCCAA))..    WWhheerree  aannyy  ppaarrtt  ooff  tthhee  iinnssttaallllaattiioonn  iiss  nnoott  ccoovveerreedd  bbyy  tthhee  HHVVCCAA  SSppeecciiffiiccaattiioonnss,,  
tthheenn  tthhee  ssttaannddaarrdd  ooff  tthhee  SShheeeett  MMeettaall  aanndd  AAiirr  CCoonnddiittiioonniinngg  CCoonnttrraaccttoorr''ss  NNaattiioonnaall  
AAssssoocciiaattiioonn  ooff  UU..SS..AA..  ((SSMMAACCNNAA))  llaatteesstt  eeddiittiioonn  sshhaallll  aappppllyy  ffoorr  eeiitthheerr  hhiigghh  vveelloocciittyy  oorr  
llooww  vveelloocciittyy  ssyysstteemmss..    WWhheerree  aannyy  ppaarrtt  ooff  tthhee  iinnssttaallllaattiioonn  sshhoowwnn  oonn  tthhee  ddrraawwiinnggss  iiss  nnoott  
ccoovveerreedd  bbyy  eeiitthheerr  tthhee  HHVVCCAA  oorr  SSMMAACCNNAA  SSttaannddaarrdd,,  tthheenn  rreeffeerreennccee  sshhaallll  bbee  mmaaddee  ttoo  tthhee  
AArrcchhiitteecctt  ffoorr  eennddoorrsseemmeenntt  ooff  mmaatteerriiaallss  aanndd  mmeetthhooddss  pprriioorr  ttoo  iinnssttaallllaattiioonn..  

  
m) The ductwork installation shall be leakage tested in accordance with Ductwork leakage 

testing, DW/143 : latest edition (HVCA).  A complete record of the test shall be submitted 
to the Architect on approved forms for review.  The Contractor shall provide all necessary 
equipment for the tests.  Should any test indicate leakage rates in excess of that specified by 
DW/142, the section of ductwork shall be dismantled, joints cleaned down and re-
assembled and test repeated. 

  
nn))  TThhee  DDrraawwiinnggss  iinnddiiccaattee  tthhee  cclleeaarr  iinntteerrnnaall  aaiirr  ppaassssaaggee  ddiimmeennssiioonnss  ooff  tthhee  dduuccttwwoorrkk  aanndd  tthhee  

mmaannnneerr  iinn  wwhhiicchh  tthhee  dduuccttwwoorrkk  ssyysstteemmss  aarree  ttoo  bbee  iinnssttaalllleedd..    DDuuee  aalllloowwaannccee  sshhaallll  bbee  mmaaddee  
ffoorr  tthhee  tthhiicckknneessss  ooff  iinntteerrnnaall  oorr  eexxtteerrnnaall  lliinniinnggss  wwhheenn  ddiimmeennssiioonniinngg  dduuccttwwoorrkk  aanndd  
sseelleeccttiinngg  ffiittttiinnggss  aanndd  aacccceessssoorriieess..    TThhee  aaccttuuaall  wwoorrkk  iinnvvoollvveedd  iinn  rreessppeecctt  ooff  ttrraannssiittiioonnss,,  
ooffffsseettss,,  eettcc..,,  sshhaallll  bbee  aasscceerrttaaiinneedd  bbyy  tthhee  CCoonnttrraaccttoorr,,  wwhhoo  sshhaallll  ccoo--oorrddiinnaattee  tthhee  dduuccttwwoorrkk  
iinnssttaallllaattiioonn  wwiitthh  tthhee  wwoorrkk  ooff  ootthheerr  ttrraaddeess  aanndd  sseerrvviicceess..    

  
aa..  AAssppeecctt  rraattiioo,,  ddiimmeennssiioonn  aanndd  rroouuttiinngg  ooff  dduucctt  wwoorrkk  sshhaallll  bbee  aaddjjuusstteedd  ttoo  ssuuiitt  

ccoo--oorrddiinnaattiioonn  ooff  sseerrvviicceess  aanndd  hheeaaddrroooomm  rreeqquuiirreemmeenntt..  TThhee  CCoonnttrraaccttoorr  sshhaallll  
bbeeaarr  aallll  ccoossttss  aassssoocciiaatteedd  wwiitthh  tthhee  aaddjjuussttmmeenntt..  
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11..22  SShheeeett  MMeettaall  DDuucctt  MMaatteerriiaallss  
  

aa..  GGeenneerraallllyy,,  aallll  dduuccttwwoorrkk  sshhaallll  bbee  ooff  hhoott  ddiippppeedd  ggaallvvaanniisseedd  sstteeeell  sshheeeett  ttoo  BBSS  
22998899::  llaatteesstt  eeddiittiioonn,,  GGrraaddee  ZZ22,,  ccooaattiinngg  ttyyppee  ''CC''  aass  ssppeecciiffiieedd  iinn  DDWW//114422..  

  
bb..  GGaallvvaanniisseedd  sstteeeell  dduuccttwwoorrkk  sshhaallll  bbee  ffaabbrriiccaatteedd  ffrroomm  nneeww,,  bbeesstt  qquuaalliittyy,,  ffuullll  

ssiizzeedd  ggaallvvaanniisseedd  ffllaatt  sstteeeell  sshheeeettss..    
  

cc..  TThhee  pprreessssuurree  ccllaassss  aanndd  aaiirr  lleeaakkaaggee  lliimmiitt  sshhaallll  bbee  aass  ddeeffiinneedd  iinn  DDWW//114422..  
  
11..33  SShheeeett  MMeettaall  DDuucctt  CCoonnssttrruuccttiioonn  
  

a. All sheet metal ductwork shall be constructed free of waves or buckles to 
the size shown on the plans.  Rectangular ducts exceeding 300 mm longest 
side shall be cross broken between adjacent stiffeners, or alternatively 
shall be constructed of one size heavier material than scheduled.  
Internally insulated ducts shall not be cross broken. 

  
bb..  LLoonnggiittuuddiinnaall  jjooiinnttss  sshhaallll  bbee  mmaaddee  wwiitthh  PPiittttssbbuurrgg  LLoocckk  oorr  ggrroooovveedd  sseeaammss,,  

cclloosseedd  ffoorr  ttiigghhttnneessss  aanndd  aappppeeaarraannccee..    CClliipplloocckk  oorr  SSnnaapplloocckk  bbuuttttoonn  ppuunncchheedd  
jjooiinnttss  mmaayy  bbee  uusseedd  wwiitthh  ttaacckk  ssoollddeerriinngg  oorr  sseellff  ttaappppiinngg  ssccrreewwss  aatt  mmaaxxiimmuumm  
775500  mmmm  cceennttrreess..  

  
c. All flange and stiffener angles shall be solid rivetted at centres not 

exceeding 100 mm.  Mating flanges shall be match drilled and bolted by 5 
mm diameter cadmium plated nuts and bolts at 150 mm centres, using 4 
mm thick rubber or equal approved insertion gaskets.  Standing seams will 
not be permitted. 

  
dd..  AAllll  jjooiinntt  eexxppoosseedd  ttoo  wweeaatthheerr,,  ootthheerr  tthhaann  aannggllee  ffllaannggeedd  jjooiinnttss,,  sshhaallll  bbee  

ssoollddeerreedd  wwaatteerr  ttiigghhtt..  
  

ee..  AAllll  ttrraannssvveerrssee  dduucctt  jjooiinnttss  sshhaallll  bbee  ttaappeedd  wwiitthh  aapppprroovveedd  dduucctt  ttaappee..  
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LLoonnggeesstt  
SSiiddee  

GGaallvvaanniisseedd  
SStteeeell  ((mmmm))  

IInntteerrmmeeddiiaattee  
SSttiiffffeenniinngg  
((mmmm)) 

TTrraannssvveerrssee  JJooiinntt  

11--330000  00..55 NNoonnee DDrriivvee  SSlliipp  aatt  22440000 ccrrss 

330011--445500  00..66 NNoonnee DDrriivvee  SSlliipp  aatt  22550000 ccrrss 

445511--775500  00..66  2255xx2255xx33  
aanngglleess  aatt  
11220000mmmm  ccrrss  
oonn  aallll  ssiiddeess  
oovveerr 445500 mmmm 

2255mmmm  ssttaannddiinngg  sseeaamm  

775511--11005500  00..88  2255xx2255xx33  
aanngglleess  aatt  
11220000mmmm  ccrrss  
oonn  aallll  ssiiddeess  
oovveerr 445500 mmmm 

2255mmmm  ssttaannddiinngg  sseeaamm  

11005500--11335500  00..88  3388xx3388xx33  
aanngglleess  aatt  
11220000mmmm  ccrrss  
oonn  aallll  ssiiddeess  
oovveerr 775500 mmmm 

3388xx3388xx33  aannggllee  ffllaannggee  

11335511--11550000  11..00  3388xx3388xx33  
aanngglleess  aatt  775500  
mmmm ccrrss.. 

3388xx3388xx33  aannggllee  ffllaannggee  

11550011--22110000  11..00  3388xx3388xx33  
aanngglleess  aatt  775500  
mmmm ccrrss.. 

3388xx3388xx33  aannggllee  ffllaannggee  

22110011--22440000  11..22  5500xx5500xx66  
aanngglleess  aatt  
660000mmmm ccrrss.. 

5500xx5500xx66  aannggllee  ffllaannggee  

OOvveerr  22440000  11..22  5500xx5500xx88  
aanngglleess  aatt  
660000mmmm ccrrss.. 

5500xx5500xx88  aannggllee  ffllaannggee  

  
11..44  SShheeeett  MMeettaall  DDuucctt  BBeennddss  &&  EEllbboowwss  
  

aa..  WWhheerree  ppoossssiibbllee,,  cchhaannggeess  iinn  ddiirreeccttiioonn  sshhaallll  bbee  mmaaddee  wwiitthh  tthhee  iinntteerrnnaall  tthhrrooaatt  
rraaddiiuuss  ooff  tthhee  aaiirr  ppaassssaaggee  eeqquuaall  ttoo  tthhee  dduucctt  wwiiddtthh..    WWhheerree  ssppaaccee  ddooeess  nnoott  
ppeerrmmiitt  tthhiiss  tthhrrooaatt  rraaddiiuuss,,  bbeennddss  ooff  ssmmaalllleerr  rraaddiiuuss  mmaayy  bbee  uusseedd  wwiitthh  
aapppprroovveedd  ssttrreeaamm  sspplliitttteerrss  iinn  aaccccoorrddaannccee  wwiitthh  tthhee  ffoolllloowwiinngg  sscchheedduullee::  



 
Duct Work  SEC – 23 05 53 

 

A+ Engineers                                                                                                                             
MEP Consultants                                                                                                              Page 5 
 

  
TThhrrooaatt  RRaaddiiuuss    DDuucctt  WWiiddtthh              NNoo  ooff  SSttrreeaamm  
        ((mmmm))                    ((mmmm))              SSpplliitttteerrss        

  
110000  --  220000      220000  --  770000      22  

770011--11330000      33  
  

OOvveerr  220000      330000  --  660000      11  
660011  --  11550000    22  
OOvveerr  11550000    33  

  
bb..  TThhee  rraaddiiuuss  ooff  eeaacchh  sspplliitttteerr  sshhaallll  bbee  aapppprroovveedd  bbyy  tthhee  EEnnggiinneeeerr..  

  
cc..  SSttrreeaamm  sspplliitttteerrss  sshhaallll  bbee  ccoonnssttrruucctteedd  ooff  11..22  mmmm  ggaallvvaanniisseedd  sstteeeell  oorr  11..66  mmmm  

aalluummiinniiuumm  sseeccuurreedd  bbootthh  eeddggeess  bbyy  ffoollddiinngg,,  aanndd  sshhaallll  bbee  ssoolliidd  rriivveetttteedd  oorr  
ppoopp  rriivveetttteedd  aanndd  ssoollddeerreedd  ttoo  tthhee  dduucctt  aatt  cceennttrreess  nnoott  eexxcceeeeddiinngg  110000  mmmm..    
TThhee  eenntteerriinngg  aanndd  lleeaavviinngg  eeddggeess  ooff  ssttrreeaamm  sspplliitttteerrss  wwiillll  bbee  ffoollddeedd  ttoo  ffoorrmm  aa  
hheemm  nnoott  lleessss  tthhaann  1155mmmm  lloonngg,,  wwhhiicchh  wwiillll  bbee  ssuuppppoorrtteedd  bbyy  aapppprroovveedd  ssttaayyss  
aatt  iinntteerrvvaallss  nnoott  eexxcceeeeddiinngg  660000  mmmm  ffoorr  ggaallvvaanniisseedd  sstteeeell  oorr  440000  mmmm  ffoorr  
aalluummiinniiuumm  

  
dd..  WWhheerree  rraaddiiuuss  bbeennddss  aarree  iimmpprraaccttiiccaall  aanndd  wwhheerree  sshhoowwnn  oonn  tthhee  ddrraawwiinnggss,,  

ssqquuaarree  tthhrrooaatt  eellbboowwss  sshhaallll  bbee  eemmppllooyyeedd,,  wwhhiicchh  sshhaallll  bbee  ffiitttteedd  wwiitthh  
aapppprroovveedd  aaeerrooffooiill  sseeccttiioonn  aaiirr  ttuurrnnss  aatt  mmaaxxiimmuumm  3300  mmmm  cceennttrreess,,  ffiixxeedd  iinn  
rruunnnneerrss  aanndd  sseeccuurreedd  ttoott  tthhee  dduucctt  aass  ffoorr  ssttrreeaamm  sspplliitttteerrss..  

  
11..55    SShheeeett  MMeettaall  DDuucctt  TTrraannssiittiioonnss  &&  FFiittttiinnggss  
  

a. Duct surfaces which diverge from the centres line of the air flow shall not 
diverge at a ration greater than 1:7, and converging surfaces shall do so at 
a ratio not greater than 1:4.  Where space prohibits such ratios, stream 
splitters shall be provided so that the required ratios are maintained 
relative to the centre line between adjacent surfaces. 

  
bb..  WWhheerree  iitt  iiss  iimmppoossssiibbllee  ttoo  ooffffsseett  dduuccttwwoorrkk  aarroouunndd  oobbssttrruuccttiioonnss,,  tthhee  

oobbssttrruuccttiioonn  wwiitthhiinn  tthhee  dduucctt  sshhaallll  eenncclloosseedd  iinn  aa  ffaaiirriinngg  wwhhiicchh  sshhaallll  bbee  sseemmii--
cciirrccuullaarr  oonn  tthhee  eenntteerriinngg  aaiirr  sslliiddee  aanndd  wwhhiicchh  sshhaallll  ccoonnvveerrggee  eeqquuaallllyy  oonn  tthhee  
lleeaavviinngg  aaiirr  ssiiddee  ttoo  ffoorrmm  aann  aannggllee  nnoott  ggrreeaatteerr  tthhaann  6600  ddeeggrreeeess..    TThhee  dduucctt  
ddiimmeennssiioonnss  sshhaallll  bbee  iinnccrreeaasseedd  aarroouunndd  tthhee  oobbssttrruuccttiioonn  ttoo  mmaaiinnttaaiinn  tthhee  ssaammee  
nneett  ffrreeee  aarreeaa..  

  
cc..  BBrraanncchh  ttaakkee--ooffffss  ffrroomm  mmaaiinn  dduuccttss  sshhaallll  bbee  mmaaddee  wwiitthh  aann  iinnssiiddee  rraaddiiuuss  00..7755  

xx  bbrraanncchh  dduucctt  wwiiddtthh,,  aanndd  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  aann  aaddjjuussttaabbllee  sspplliitttteerr  
ddaammppeerr  tthhee  lleennggtthh  ooff  wwhhiicchh  sshhaallll  bbee  11..55  xx  tthhee  iinntteerrnnaall  ttaakkee--ooffff  wwiiddtthh..    
WWhheerree  aaiirr  ddiiffffuusseerrss  ttaakkee--ooffff  ddiirreeccttllyy  ffrroomm  aa  dduucctt,,  tthheeyy  sshhaallll  bbee  pprroovviiddeedd  
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wwiitthh  ssttrreeaamm  sspplliitttteerrss  8800  mmmm  lloonngg  aatt  5500  mmmm  ccrrss..  iinn  tthhee  ttaakkee--ooffff  aaddjjaacceenntt  ttoo  
tthhee  dduucctt  aanndd  wwiitthh  aa  ffuullll  ssiizzee  aaddjjuussttaabbllee  ddaammppeerr..    SSttrreeaamm  sspplliitttteerrss  mmaayy  bbee  
oommiitttteedd  iiff  tthhee  lleennggtthh  ooff  ssttrraaiigghhtt  ttaakkee--ooffff  dduucctt  aattttaacchheedd  ttoo  tthhee  ddiiffffuusseerr  
eexxcceeeeddss  44  ttiimmeess  tthhee  ttaakkee--ooffff  ddiiaammeetteerr  oorr  44  ttiimmeess  tthhee  lloonnggeesstt  dduucctt  ssiiddee..  

  
11..66    RRoouunndd  FFlleexxiibbllee  DDuuccttss  
  

aa..  AAllll  fflleexxiibbllee  dduuccttwwoorrkk  sshhaallll  bbee  ooff  tthhee  ppaatteenntt  pprree--iinnssuullaatteedd  ttyyppee  aanndd  sshhaallll  bbee  
bbyy  ssuuiittaabbllee  ffoorr  tthhee  dduuttiieess  aanndd  pprreessssuurreess  aass  rreeqquuiirreedd  ffoorr  tthhee  ppaarrttiiccuullaarr  
ssyysstteemm..  

  
bb..  AAllll  bbeennddss  mmaaddee    iinn  fflleexxiibbllee  dduuccttiinngg  sshhaallll  bbee  ffoorrmmeedd  ttoo  mmaannuuffaaccttuurreerr''ss  

rreeccoommmmeennddaattiioonnss  aanndd  sshhaallll  hhaavvee  aa  cceennttrree--lliinnee  rraaddiiuuss  ooff  nnoott  lleessss  tthhaann  11..55  
ttiimmee  tthhee  ddiiaammeetteerr  ooff  tthhee  dduuccttss..    BBeennddss  sshhaallll  rreemmaaiinn  aatt  ffuullll  ddiiaammeetteerr  
tthhrroouugghhoouutt  tthhee  lleennggtthh  ooff  tthhee  bbeenndd..  

  
cc..  AAllll  jjooiinnttss  bbeettwweeeenn  lleennggtthhss  ooff  fflleexxiibbllee  dduuccttwwoorrkk  sshhaallll  bbee  mmaaddee  wwiitthh  sshhoorrtt  

ssppiiggoottss  ooff  ggaallvvaanniisseedd  sshheeeett  mmeettaall  cciirrccuullaarr  dduucctt  ttoo  ffoorrmm  aa  sslliipp  jjooiinntt..    
SSiimmiillaarrllyy  aallll  ccoonnnneeccttiioonnss  ttoo  ffiittttiinnggss  aanndd  tteerrmmiinnaall  bbooxxeess  eettcc..  sshhaallll  bbee  ooff  tthhee  
ssppiiggootttteedd  sslliipp  jjooiinntt  ttyyppee..  

  
dd..  DDuucctt  ccoonnnneeccttiioonnss  sshhaallll  bbee  ttaappeedd  aanndd  pprroovviiddeedd  wwiitthh  bbaannddss  aass  ffoolllloowwss..  

  
ee..  AAllll  jjooiinnttss  sshhaallll  bbee  sseeaalleedd  wwiitthh  sshhrriinnkk--oonn  ttyyppee  dduucctt  bbaannddss..    TThheessee  sshhaallll  bbee  

ccoonnttiinnuuoouuss  ssccrreeww  ttyyppee  mmeettaall  oorr  PPVVCC  bbaannddss  ssiimmiillaarr  ttoo  ""JJuubbiilleeee""  hhoossee  cclliippss  
oorr  aapppprroovveedd  eeqquuiivvaalleenntt  mmaayy  bbee  uusseedd..    SSeellff  ttaappppiinngg  mmeettaall  ssccrreewwss  aanndd  rriivveettss  
sshhaallll  nnoott  bbee  uusseedd..  

  
ff..  AAllll  fflleexxiibbllee  dduuccttss  sshhaallll  bbee  aaddeeqquuaatteellyy  ssuuppppoorrtteedd  wwiitthh  hhaannggeerr  ssttrraappss  

llooccaatteedd,,  aatt  aa  mmiinniimmuumm  ooff  22000000  cceennttrreess,,  ttoo  pprreevveenntt  uunndduuee  ssaaggggiinngg  aanndd  
ssttrriiccttllyy  iinn  aaccccoorrddaannccee  wwiitthh  tthhee  mmaannuuffaaccttuurreerr''ss  rreeccoommmmeennddaattiioonnss..  

  
gg..  CCiirrccuullaarr  fflleexxiibbllee  aaccoouussttiicc  dduuccttwwoorrkk  sshhaallll  bbee  ooff  tthhee  mmeettaall  hheelliixx  ttyyppee  

iinnccoorrppoorraattiinngg  ppeerrffoorraatteedd  aaccoouussttiicc  rreeiinnffoorrcceedd  aalluummiinniiuumm  iinntteerrnnaall  lliinneerr  
2255mmmm  tthhiicckk  fflleexxiibbllee  ffiibbrreeggllaassss  iinnssuullaattiioonn  aass  ssppeecciiffiieedd  aanndd  rreeiinnffoorrcceedd  
eexxtteerrnnaall  vvaappoouurr  bbaarrrriieerr..  

  
hh..  TThhee  dduuccttwwoorrkk  sshhaallll  hhaavvee  tthhee  ffoolllloowwiinngg  mmiinniimmuumm  aaccoouussttiicc  ppeerrffoorrmmaannccee::  

  
OOccttaavvee  BBaanndd  MMiidd  FFrreeqquueennccyy  

  
FFrreeqquueennccyy  HHzz                6633      112255      225500      550000      11KK        22KK        44KK        88KK  
IInnsseerrttiioonn  LLoossss  ddBB      2222          2244          3333          3311      3311        3355        3344        2244  
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ii..  TThhee  ccoommpplleetteedd  dduuccttwwoorrkkss  sshhaallll  hhaavvee  CCllaassss  11  ssuurrffaaccee  sspprreeaadd  ooff  ffllaammee  aanndd  
CCllaassss  00  rraattiinnggss  wwhheenn  tteesstteedd  ttoo  BBSS  447766..  

  
11..77  KKiittcchheenn  EExxhhaauusstt  DDuuccttwwoorrkk  

  
aa..  DDiisshhwwaasshheerr  eexxhhaauusstt  dduuccttss  sshhaallll  bbee  ccoonnssttrruucctteedd  ooff  ssttaaiinnlleessss  sstteeeell  330044  ttoo  

BBSS  11444499  PPaarrtt  11  llaatteesstt  eeddiittiioonn  oorr  ootthheerr  llooccaall  ccooddee..    MMeettaall  tthhiicckknneessss  aanndd  
ccoonnssttrruuccttiioonn  ddeettaaiillss  ooff  tthhee  ssttaaiinnlleessss  sstteeeell  dduuccttss  sshhaallll  bbee  ssaammee  aass  ffoorr  
ggaallvvaanniisseedd  sshheeeett  sstteeeell..    AAllll  dduucctt  sseeaammss  aanndd  jjooiinnttss  sshhaallll  bbee  aaiirr  ttiigghhtt  wwiitthh  
hheeaatt  rreessiissttaanntt  aanndd  wwaatteerrpprrooooff  sseeaallaanntt  aanndd  llooww  ppooiinnttss  sshhaallll  hhaavvee  aa  ddrraaiinneedd  
ssuummpp..    DDuuccttss  wwiiddeerr  tthhaann  660000mmmm  sshhaallll  bbee  jjooiinntteedd  bbyy  ssttaaiinnlleessss  sstteeeell  ffllaannggeess..  

  
bb..  UUnnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd,,  kkiittcchheenn  eexxhhaauusstt  dduuccttss  sshhaallll  bbee  ccoonnssttrruucctteedd  ooff  

mmiinniimmuumm  11mmmm  tthhiicckk  SSSS331166  ssttaaiinnlleessss  sstteeeell  iinncclluuddiinngg  sseeaalliinngg  aaiirr  ttiigghhtt  aallll  
sseeaammss  aanndd  ppooiinnttss  wwiitthh  hheeaatt  rreessiissttaanntt  aanndd  wwaatteerrpprrooooff  sseeaallaanntt..    PPrroovviiddee  aallll  
llooww  ppooiinnttss  wwiitthh  aa  ddrraaiinneedd  ssuummpp..  

    
cc..  AAiirr--ttiigghhtt  aacccceessss  ddoooorrss  sshhaallll  bbee  pprroovviiddeedd  eevveerryy  66000000mmmm,,  aanndd  sshhaallll  hhaavvee  

mmiinniimmuumm  ssiizzee  660000  xx  660000mmmm..    AAcccceessss  ddoooorrss  sshhaallll  hhaavvee  eeqquuiivvaalleenntt  tthheerrmmaall  
rreessiissttaannccee  aass  tthhee  mmaaiinn  eexxhhaauusstt  dduuccttwwoorrkk..  

  
dd..  WWhheerree  sshhoowwnn  oonn  tthhee  DDrraawwiinnggss,,  kkiittcchheenn  eexxhhaauusstt  hhooooddss  sshhaallll  bbee  ooff  tthhee  

ddoouubbllee  sskkiinnnneedd  bbaallaannccee  ttyyppee  pprroovviiddeedd  oovveerr  aallll  mmaaiinn  ccooookkiinngg  eeqquuiippmmeenntt..    
TThhee  cclleeaarr  hheeiigghhtt  ffrroomm  tthhee  fflloooorr  ttoo  tthhee  uunnddeerrssiiddee  ooff  tthhee  hhoooodd  sshhaallll  bbee  aass  
ssttaatteedd  iinn  llooccaall  ccooddeess..    WWhheerree  nnoo  mmeeaassuurreemmeenntt  iiss  ggiivveenn,,  llooccaattee  hhooooddss  
880000mmmm  aabboovvee  tthhee  ssuurrffaaccee  ttoo  bbee  eexxhhaauusstteedd..    BBoottttoomm  eeddggee  ooff  hhoooodd  sshhaallll  bbee  
aatt  lleeaasstt  11..8855mm  aabboovvee  fflloooorr  lleevveell  bbuutt  nnoott  eexxcceeeeddiinngg  22mm..    TThhee  hhoooodd  sshhaallll  iinn  
ppllaann  oovveerrllaapp  aallll  eeqquuiippmmeenntt  bbyy  110000mmmm..  

  
ee..  HHooooddss  sshhaallll  bbee  mmaannuuffaaccttuurreedd  ffrroomm  11mmmm  tthhiicckk  SSSS331166  ssttaaiinnlleessss  sstteeeell  aanndd  aallll  

ssttiiffffeenniinngg  aanndd  ssuuppppoorrttss  sshhaallll  bbee  hhiiddddeenn  bbyy  tthhee  ddoouubbllee  sskkiinn..    TThhee  hhoooodd  sshhaallll  
iinncclluuddee  aallll  nneecceessssaarryy  ggrreeaassee  ffiilltteerrss  aanndd  lliigghhttiinngg..    PPrroovviiddee  aalllloowwaannccee  ffoorr  
sspprriinnkklleerrss  wwhheerree  sshhoowwnn  oonn  tthhee  ddrraawwiinnggss..    LLiigghhttiinngg  sshhaallll  bbee  ooff  vvaappoouurr  
pprrooooff  ttyyppee  aanndd  ccoonnssttrruucctteedd  ooff  ddiiee  ccaasstt  aalluummiinniiuumm  aallllooyy  wwiitthh  cclleeaarr  
pprriissmmaattiicc  ggllaassss..    LLiigghhttiinngg  sshhaallll  bbee  sseeaalleedd  aaggaaiinnsstt  ooiill  llaaddeenn  ffuummeess  aatt  
tteemmppeerraattuurree  ooff  115500ooCC..  

  
ff..  IInnddiivviidduuaall  rreemmoovvaabbllee  ddrriipp  ttrraayyss  wwiitthh  ssuuffffiicciieenntt  lleennggtthh,,  wwiiddtthh  aanndd  ddeepptthh  

sshhaallll  bbee  aattttaacchheedd  ttoo  tthhee  eennttiirree  lleennggtthh  ooff  tthhee  ffiilltteerr  wwiitthh  hhaannddlleess  ttoo  ppeerrmmiitt  
qquuiicckk  rreemmoovvaall..  

  
gg..  GGrreeaassee  ffiilltteerrss  sshhaallll  bbee  pprroovviiddeedd,,  ssiizzeedd  ssuucchh  tthhaatt  tthhee  ffaaccee  vveelloocciittyy  oovveerr  tthhee  

ffiilltteerrss  sshhaallll  bbee  bbeettwweeeenn  00..7755  mm//ss  aanndd  11..2255  mm//ss..    GGrreeaassee  ffiilltteerr  sshhaallll  bbee  ooff  
rruuggggeedd,,  hheeaavvyy  dduuttyy,,  wwaasshhaabbllee  mmeettaall  ccoonnssttrruuccttiioonn  wwiitthh  ssttaaiinnlleessss  sstteeeell  
ffrraammee..    FFiilltteerr  mmeeddiiaa  sshhaallll  bbee  5500mmmm  tthhiicckk  nnoonn--ccoommbbuussttiibbllee  mmaatteerriiaall  
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ccoonnssiissttiinngg  ooff  aalltteerrnnaattee  llaayyeerrss  ooff  ffllaatt  aanndd  hheerrrriinngg--bboonnee  ccrriimmpp  zziinncc  
eelleeccttrrooppllaatteedd  sstteeeell  ssccrreeeenn  wwiirree..    FFiilltteerrss  sshhaallll  bbee  ttiigghhtt  ffiittttiinngg  aanndd  ffiirrmmllyy  hheelldd  
iinn  ppllaaccee..    TThheeyy  sshhaallll  bbee  iinnssttaalllleedd  aatt  aann  aannggllee  bbeettwweeeenn  4455oo  ttoo  6600oo  aanndd  eeaassiillyy  
rreemmoovvaabbllee  ffoorr  cclleeaanniinngg..  

  
  
  
11..88    FFIITTTTIINNGG  
  
11..88..11    JJooiinnttss  AAnndd  FFiittttiinnggss    
  

ii))  AAllll  ccrroossss  jjooiinnttss,,  lloonnggiittuuddiinnaall  jjooiinnttss,,  ttaakkee--ooffffss,,  bbeennddss,,  ttrraannssiittiioonnss  aanndd  ootthheerr  
ffiittttiinnggss  sshhaallll  bbee  iinn  aaccccoorrddaannccee  wwiitthh  DDWW//114422  ::  llaatteesstt  eeddiittiioonn  ffoorr  tthhee  
aapppprroopprriiaattee  ccllaassss..  

  
iiii))  AAllll  ffllaannggeess  aanndd  sstteeeell  wwoorrkkss  ffoorr  jjooiinnttiinngg  aanndd  ssuuppppoorrttiinngg  mmeemmbbeerrss  sshhaallll  bbee  

hhoott--ddiippppeedd  ggaallvvaanniisseedd  ttoo  BBSS772299::11997711,,  PPaarrtt  11  oorr  BBSS22998899  GG227755  wwhhiicchheevveerr  
iiss  aapppplliiccaabbllee..  
  

11..88..22    DDuuccttwwoorrkk  JJooiinnttiinngg  SSeeaallaanntt  
  

Jointing for flanged cross joints shall be formed from a lead impregnated gasket 
or other approved material to thickness not less than 4mm.  Sealant shall be 
suitable for the type of fluid and temperature encountered. 

 

11..88..33    VVaanneess  aanndd  DDeefflleeccttoorrss  
  

Vanes or deflectors shall be provided inside ducts where required.  In particular, 
such vanes or deflectors shall be provided at all bends having an internal radius 
less than the width of the duct and also where the included angle exceeds 30° at 
changes of section.  Vanes and deflectors shall be of special profile to ensure 
complete change of direction of flow at the point, with extended leading and 
trailing edges, and with radii and spacing selected to achieve uniform velocity at 
the bend. 

  
11..88..44    FFlleexxiibbllee  JJooiinnttss  
  

ii))  AAllll  fflleexxiibbllee  ccoonnnneeccttiioonnss  ffoorr  uussee  aatt  tteemmppeerraattuurreess  uupp  ttoo  aa  mmaaxxiimmuumm  ooff  9900ooCC  
sshhaallll  bbee  ooff  nneeoopprreennee  ccooaatteedd  ggllaassss  ffaabbrriicc  hhaavviinngg  aa  ddeennssiittyy  ooff  nnoott  lleessss  tthhaann  11  
kkgg//mm22..  

iiii))  AAllll  fflleexxiibbllee  ccoonnnneeccttiioonnss  ffuurr  uussee  wwiitthh  tteemmppeerraattuurreess  iinn  eexxcceessss  ooff  9900ooCC  aanndd  
iinn  ccaarrppaarrkk,,  ssmmookkee  eexxhhaauusstt  aanndd  ootthheerr  hhiigghh  tteemmppeerraattuurree  aapppplliiccaattiioonnss  sshhaallll  bbee  
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ooff  nnoonn--ccoommbbuussttiibbllee  wwoovveenn  ggllaassss  ffaabbrriicc  ttyyppee  ccaappaabbllee  ooff  wwiitthhssttaannddiinngg  
225500°°CC  uunnddeerr  ccoonnttiinnuuoouuss  ooppeerraattiioonn  ffoorr  aatt  lleeaasstt  22  hhoouurrss..  

iiiiii))  AAllll  fflleexxiibbllee  ccoonnnneeccttiioonnss  eexxppoosseedd  ttoo  tthhee  wweeaatthheerr  sshhaallll  bbee  ccoovveerr  wwiitthh  pprriimmee  
qquuaalliittyy  ggaallvvaanniisseedd  sshheeeett  sstteeeell  oorr  ffiibbrreeggllaassss  wweeaatthheerr  sshhiieellddss  aarrrraannggeedd  ttoo  
ffoorrmm  aa  ccoommpplleettee  wweeaatthheerrpprrooooff  jjaacckkeett..  

iivv))  AAllll  fflleexxiibbllee  ccoonnnneeccttiioonnss  sshhaallll  bbee  ffiixxeedd  oovveerr  mmiilldd  sstteeeell  aannggllee  ffllaannggeess  aatt  bbootthh  
eennddss  aanndd  sseeccuurreedd  ttoo  ssaammee  wwiitthh  nnoott  lleessss  tthhaann  22..55mmmm  tthhiicckk  xx  2255mmmm  wwiiddee  
mmiilldd  sstteeeell  bbaannddss..    FFoorr  cciirrccuullaarr  dduuccttss  fflleexxiibbllee  ccoonnnneeccttiioonnss  sshhaallll  bbee  ooff  tthhee  
sspplliitt  sseemmii--cciirrccuullaarr  ttyyppee  ddrraawwnn  uupp  ttiigghhtt  wwiitthh  bboollttss  aatt  tthhee  sspplliitt  ppooiinnttss..    FFllaatt  
bbaarrss  ffoorr  rreeccttaanngguullaarr  dduuccttss  sshhaallll  bbee  ffiixxeedd  wwiitthh  bboollttss  oorr  ssccrreewwss  aatt  nnoott  mmoorree  
tthhaann  115500mmmm  cceennttrreess..    TThhee  ffllaannggeess  ttoo  ttaakkee  tthhee  ccoonnnneeccttiioonnss  sshhaallll  bbee  nnoott  lleessss  
tthhaann  tthhaatt  ssppeecciiffiieedd  ffoorr  tthhee  dduuccttss  aanndd  tthhee  ""ffrreeee""  ssppaaccee  bbeettwweeeenn  ffllaannggeess  sshhaallll  
nnoott  bbee  lleessss  tthhaann  5500mmmm..    TThhee  fflleexxiibbllee  ccoonnnneeccttiioonnss  sshhaallll  bbee  iinnssttaalllleedd  wwiitthh  
nnoott  lleessss  tthhaann  2255mmmm  aaddddiittiioonnaall  ssllaacckk  lleennggtthh  bbeettwweeeenn  tthhee  ffllaannggeess  ttoo  pprreevveenntt  
ttrraannssmmiissssiioonn  ooff  vviibbrraattiioonn..  

vv))  FFlleexxiibbllee  ccoonnnneeccttiioonnss  sshhaallll  nnoott  bbee  uusseedd  ttoo  ccoorrrreecctt  mmiissaalliiggnnmmeenntt  ooff  ffaann  aanndd  
dduucctt..  

  
11..88..55    FFiirree  DDaammppeerrss  
  

a) Fire dampers shall comply fully with the up-to-date requirements of the 
Local Services Department and any other Local Authorities having 
jurisdiction regarding rating, construction, installation and testing. 

  
bb))  TThhee  ffiirree  ddaammppeerrss  sshhaallll  bbee  ccoonnssttrruucctteedd  ggeenneerraallllyy  ttoo  tthhee  ssaammee  ssttaannddaarrddss  ooff  

aaiirr--ttiigghhttnneessss  aass  tthhee  rreesstt  ooff  tthhee  ssyysstteemm..  
  
cc))  FFiirree  ddaammppeerrss  aarree  ttoo  bbee  pprroovviiddeedd  wwhheerree  dduuccttss  eenntteerr  sshhaaffttss,,  ppaassss  tthhrroouugghh  

mmaassoonnrryy  oorr  ccoonnccrreettee  wwaallllss,,  fflloooorrss,,  ffiirree  ppaarrttiittiioonnss,,  aanndd  wwhheerreevveerr  rreeqquuiirreedd  
bbyy  aauutthhoorriittiieess  hhaavviinngg  jjuurriissddiiccttiioonn  oovveerr  tthhee  wwoorrkk..  AAllll  rreeccttaanngguullaarr  ffiirree  
ddaammppeerrss  sshhaallll    bbee  ccoonnssttrruucctteedd  ttoo  pprroovviiddee  aa  ffiirree  rraattiinngg  tthhee  ssaammee  aass  tthhee  wwaallll  
oorr  fflloooorr  ppeenneettrraatteedd..  

  
dd))  IInn  llooccaattiioonnss  wwhheerree  tthhee  ffuussiibbllee  lliinnkk  iiss  ooff  tthhee  eelleeccttrroo--tthheerrmmaall  ttyyppee,,  tthhee  

CCoonnttrraaccttoorr  sshhaallll  lleeaavvee  tthhee  bbaarree  wwiirree  lliinnkk  ccoonnnneeccttiioonnss  aaddjjaacceenntt  ttoo  tthhee  
ddaammppeerr  ((uunnlleessss  ootthheerrwwiissee  iinnddiiccaatteedd))  ffoorr  ccoonnnneeccttiioonn  ttoo  eelleeccttrriiccaall  cciirrccuuiittss  bbyy  
aannootthheerr  CCoonnttrraaccttoorr..    TThhiiss  CCoonnttrraaccttoorr  sshhaallll  bbee  rreessppoonnssiibbllee  ttoo  iinnffoorrmm  wwhheenn  
ccoonnnneeccttiioonn  ccaann  bbee  eeffffeecctteedd..  

  
ee))  FFiirree  ddaammppeerrss  sshhaallll  bbee  ooff  mmuullttii--lleeaaff  ttyyppee  oorr  sshhuutttteerr  ttyyppee  ((110000%%  oouutt  ooff  tthhee  

aaiirr  ssttrreeaamm))  aass  iinnddiiccaatteedd  oonn  tthhee  DDrraawwiinnggss  aanndd  ccoonnssttrruucctteedd  ffrroomm  ccoorrrroossiioonn  
rreessiissttaanntt  mmaatteerriiaall  oorr  ootthheerrwwiissee  pprrootteecctteedd  ttoo  iinnhhiibbiitt  ccoorrrroossiioonn..  AAllll  ffiirree  
ddaammppeerrss  sshhaallll  bbee  ooppeerraatteedd  bbyy  ffuussiibbllee  lliinnkkss  ddeessiiggnneedd  ttoo  ffuunnccttiioonn  aatt  6688ooCC  
uunnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd  oorr  sshhoowwnn  oonn  tthhee  DDrraawwiinnggss..  
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ff))  FFiirree  ddaammppeerr  aasssseemmbblliieess  sshhaallll  iinnccoorrppoorraattee  pprroovviissiioonn  ttoo  ppeerrmmiitt  ffrreeee  
eexxppaannssiioonn  iinn  ccaassee  ooff  ffiirree,,  aanndd  tthhee  iinntteeggrriittyy  ooff  tthhee  ffiirree  ddaammppeerr  sshhaallll  bbee  
mmaaiinnttaaiinneedd  bbyy  ffiirree  rreessiissttaanntt  ppaacckkiinngg  aarroouunndd  tthhee  ccaassiinngg  aanndd  dduucctt  tthhrroouugghh  
tthhee  ffiirree  ppaarrttiittiioonn..    AAcccceessss  ooppeenniinnggss  sshhaallll  bbee  pprroovviiddeedd  aaddjjaacceenntt  ttoo  ffiirree  
ddaammppeerrss  ttoo  ppeerrmmiitt  aacccceessss  ttoo  aanndd  rreeppllaacceemmeenntt  ooff  lliinnkkss..  
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11..88..66    AAcccceessss  PPaanneellss  
  

a. Access panels shall be provided at every point in the ductwork systems 
where access for checking, servicing and cleaning of equipment is required.  
Such equipment shall include all fire dampers, plenums, motorised dampers, 
fan chambers, air chambers, etc. Where additional access panels are 
required for checking, servicing and cleaning of equipment not mentioned 
above, these shall be provided by this Contractor. 

  
bb..  SSuubbmmiitt  rreeqquuiirreedd  llooccaattiioonn  aanndd  ssiizzeess  ooff  aannyy  aacccceessss  ppaanneell  iinn  ffiinniisshheedd  bbuuiillddiinngg  

ssuurrffaacceess  aanndd  eexxppoosseedd  aarreeaass  ffoorr  aapppprroovvaall  iinn  ttiimmee  ttoo  eennaabbllee  tthheemm  ttoo  bbee  
iinnccoorrppoorraatteedd  iinnttoo  tthhee  ccoonnssttrruuccttiioonn..    AAcccceessss  ppaanneellss  iinn  bbuuiillddiinngg  ssuurrffaacceess  wwiillll  
bbee  ssuupppplliieedd  bbyy  ootthheerr  ttrraaddeess  CCoonnttrraaccttoorrss..  TThhee  eexxaacctt  llooccaattiioonn  sshhaallll  bbee  sshhoowwnn  
oonn  sshhoopp  ddrraawwiinnggss..    

  
cc..  AAcccceessss  ppaanneellss  iinn  dduuccttwwoorrkk,,  ccaassiinnggss,,  oorr  sshheeeett  mmeettaall  ppaarrttiittiioonnss  sshhaallll  bbee  ooff  

GG..II..  ddoouubbllee  ccoonnssttrruuccttiioonn  wwiitthh  iinnssuullaattiioonn  ooff  tthhee  ssaammee  ggeenneerraall  cchhaarraacctteerr  aass  
aaddjjaacceenntt  sseeccttiioonnss  ooff  dduuccttwwoorrkk  ooff  nnoott  lleessss  tthhaann  00..88  mmmm  sshheeeett  mmeettaall  aanndd  
sshhaallll  hhaavvee  ggaasskkeettss  aarroouunndd  tthheeiirr  eennttiirree  ppeerriimmeetteerr  ttoo  eennssuurree  aa  sseeaall  
ccoonnffoorrmmiinngg  ttoo  DDWW//114422  lleeaakkaaggee  ccllaassss  ssppeecciiffiiccaattiioonn  aass  rreeqquuiirreedd  bbyy  tthhee  
ssyysstteemm..    FFoorr  rreeccttaanngguullaarr  oorr  ssqquuaarree  dduucctt,,  mmiinniimmuumm  ssiizzee  sshhaallll  bbee  445500  mmmm  xx  
445500  mmmm  oorr  5500  mmmm  nnaarrrroowweerr  tthhaann  tthhee  dduucctt  wwhhiicchheevveerr  iiss  ssmmaalllleerr..    FFoorr  
cciirrccuullaarr  dduucctt,,  aacccceessss  ppaanneellss  sshhaallll  bbee  ""dduuccttmmaattee""  oorr  aapppprroovveedd  eeqquuiivvaalleenntt,,  
mmiinniimmuumm  ssiizzee  225500  xx  115500mmmm  ffoorr  dduucctt  uupp  ttoo  445500mmmm  ddiiaammeetteerr,,  440000  xx  
330000mmmm  ffoorr  dduuccttss  uupp  ttoo  11220000mmmm  ddiiaa..  aanndd  660000  xx  445500mmmm  ffoorr  dduuccttss  uupp  ttoo  
22000000mmmm  ddiiaa..    AAcccceessss  ppaanneellss  sshhaallll  bbee  ffuullllyy  rreemmoovvaabbllee  bbuutt  sseeccuurreedd  wwiitthh  
ssuuffffiicciieenntt  sstteeeell  ccaabbllee  ttoo  eennssuurree  ppaanneellss  aarree  nnoott  lloosstt  bbuutt  ccaann  bbee  rreemmoovveedd  ttoo  
pprroovviiddee  aaddeeqquuaattee  rroooomm  ffoorr  pprrooppeerr  aacccceessss..  

  
11..88..77    VVoolluummee  DDaammppeerrss  
  

aa..  TThhee  CCoonnttrraaccttoorr  sshhaallll  pprroovviiddee  aanndd  iinnssttaallll  hhaanndd  ooppeerraatteedd  ddaammppeerrss  wwhheerree  
rreeqquuiirreedd  ffoorr  tthhee  pprrooppeerr  rreegguullaattiioonn  ooff  tthhee  vveennttiillaattiinngg  aanndd  aaiirr  ccoonnddiittiioonniinngg  
ssyysstteemmss..    IInn  ggeenneerraall,,  ddaammppeerrss  sshhaallll  bbee  pprroovviiddeedd  aass  ffoolllloowwss::  

  
ii))  IInn  aallll  mmaaiinn  ssuuppppllyy  aanndd  eexxhhaauusstt  aaiirr  dduuccttss,,  bbrraanncchheess,,  oouuttssiiddee  aaiirr  

ccoonnnneeccttiioonnss  ttoo  ffaann  ccooiill  uunniittss  aanndd  aallll  oouuttssiiddee  aaiirr  ssuuppppllyy  oouuttlleettss..  
iiii))  BBeehhiinndd  aallll  ssuuppppllyy  aanndd  eexxhhaauusstt  aaiirr  ddiiffffuusseerrss//ggrriilllleess//lliinneeaarr  ddiiffffuusseerrss  

oorr  ssuuppppllyy  ccoonnnneeccttiioonn  ttoo  ggrriilllleess..  
  

bb..  AAllll  vvoolluummee  ddaammppeerrss  sshhaallll  ccoommppllyy  wwiitthh  DDWW//114422  aanndd  sshhaallll  bbee  pprroovviiddeedd  iinn  
sseeppaarraattee  ppuurrppoossee--mmaaddee  ffllaannggeedd  ccaassiinnggss  ooff  rriiggiidd  ccoonnssttrruuccttiioonn  ccoonnffoorrmmiinngg  ttoo  
tthhee  ssaammee  ssttaannddaarrddss  ooff  aaiirr--ttiigghhttnneessss..  
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cc..  MMaatteerriiaallss  ffoorr  ddaammppeerrss  iinn  aallll  ccaasseess  aarree  ttoo  bbee  mmiilldd  sstteeeell  ggaallvvaanniisseedd  oorr  
aalluummiinniiuumm..  

  
dd..  TThhee  ddaammppeerr  ssppiinnddlleess  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  ssuuiittaabbllee  sseeaallss  wwhheenn  ppaassssiinngg  

tthhrroouugghh  tthhee  ccaassiinngg  aanndd  ppeenneettrraattiioonnss  sshhaallll  bbee  lliimmiitteedd  bbyy  tthhee  uussee  ooff  iinntteerrnnaall  
lliinnkkaaggeess..  

  
ee..  DDaammppeerrss  uupp  ttoo  wwiiddtthh  ooff  330000mmmm  iinn  tthhee  ppllaannee  ooff  rroottaattiioonn  sshhaallll  bbee  ooff  

bbuutttteerrffllyy  ttyyppee  hhaavviinngg  bbllaaddeess  ooff  ddoouubbllee  ccoonnssttrruuccttiioonn  ffiitttteedd  rroouunndd  aa  ssqquuaarree  
mmiilldd  sstteeeell  ssppiinnddllee  aanndd  tthhee  eeddggeess  ooff  bbllaaddeess  ffoollddeedd  aanndd  lleefftt  ssmmooootthh..    SSiiddeess  ooff  
bbllaaddeess  sshhaallll  bbee  ffoollddeedd,,  lleefftt  ssmmooootthh,,  aanndd  iinn  aallll  ccaasseess  sshhaallll  bbee  ffeelltt  lliinneedd  ttoo  
ggiivvee  aa  ggoooodd  ffiitt  aaggaaiinnsstt  ssiiddeess  ooff  dduucctt..    TThhee  ssppiinnddllee  sshhaallll  bbee  ttuurrnneedd  ddoowwnn  aatt  
eeaacchh  eenndd  aanndd  bbee  ccaarrrriieedd  iinn  ssuubbssttaannttiiaall  bbrroonnzzee  bboosssseess  ffiixxeedd  ttoo  tthhee  ssiiddeess  ooff  
dduucctt,,  wwiitthh  ssuubbssttaannttiiaall  ccaasstt  qquuaaddrraanntt  ppiieeccee  iinn  aann  aacccceessssiibbllee  ppoossiittiioonn  aanndd  
wwiitthh  mmeeaannss  ooff  ccllaammppiinngg  aafftteerr  aaddjjuussttmmeenntt..    SSppiinnddlleess  sshhaallll  bbee  ooff  ssuuffffiicciieenntt  
lleennggtthh  ttoo  eennssuurree  eeaassyy  aacccceessss  ttoo  tthhee  qquuaaddrraanntt  aafftteerr  iinnssttaallllaattiioonn  ooff  iinnssuullaattiioonn..  

  
ff..  DDaammppeerrss  llaarrggeerr  tthhaann  330000mmmm  sshhaallll  bbee  ooff  mmuullttii--lleeaaff  ooppppoossiittee  bbllaaddee  ttyyppee,,  

mmoouunntteedd  iinn  bbuuiilltt--uupp  ffrraammeess  iinnsseerrtteedd  iinn  tthhee  dduuccttwwoorrkk  aanndd  bboolltteedd  tthheerreettoo..    
IInnddiivviidduuaall  bbllaaddeess  sshhaallll  bbee  aass  ssppeecciiffiieedd  ffoorr  bbuutttteerrffllyy  ddaammppeerrss,,  eeaacchh  sshhaallll  bbee  
ccaarrrriieedd  oonn  ssoolliidd  ssppiinnddllee  wwiitthh  eennddss  hhoouusseedd  iinn  bbrroonnzzee  oorr  nnyylloonn  bbuusshheess..    TThhee  
ggrroouupp  ooff  bbllaaddeess  ffoorrmmiinngg  tthhee  ddaammppeerr  sshhaallll  bbee  lliinnkkeedd  ttoo  aa  hhaanndd--ooppeerraatteedd  
mmeecchhaanniissmm,,  wwhhiicchh  sshhaallll  bbee  ccoonnttrroolllleedd  bbyy  aa  qquuaaddrraanntt  iinn  ccaasseess  wwhheerree  tthhee  
ddaammppeerr  iiss  aacccceessssiibbllee  ffrroomm  oorrddiinnaarryy  wwoorrkkiinngg  lleevveell  aanndd  iinn  aallll  ootthheerr  ccaasseess,,  
sshhaallll  bbee  pprroovviiddeedd  wwiitthh  ssccrreeww--ooppeerraattee  rreemmoottee--ccoonnttrrooll  ggeeaarr  wwiitthh  tthhee  wwiinnddeerr  
aatt  aann  aacccceessssiibbllee  ppooiinntt..    IInn  aallll  ccaasseess,,  tthhee  aaddjjuussttiinngg  ggeeaarr  sshhaallll  bbee  aacccceessssiibbllee  
aafftteerr  iinnssttaallllaattiioonn  ooff  iinnssuullaattiioonn..    DDaammppeerrss  iinn  cciirrccuullaarr  dduuccttss  uupp  ttoo  225500mmmm  iinn  
ddiiaammeetteerr  sshhaallll  bbee  ooff  bbuutttteerrffllyy  ttyyppee  aass  ffoorr  ddaammppeerrss  uupp  ttoo  wwiiddtthh  ooff  330000mmmm  
ssppeecciiffiieedd  aabboovvee,,  eexxcceepptt  tthhaatt  eeddggeess  ooff  bbllaaddeess  aarree  nnoott  rreeqquuiirreedd  ttoo  bbee  ffoollddeedd..  

  
gg..  AAfftteerr  ffiinnaall  tteessttiinngg  aanndd  aaddjjuussttmmeenntt,,  aallll  ddaammppeerrss  aarree  ttoo  bbee  ccllaammppeedd  iinn  tthheeiirr  

ccoorrrreecctt  ppoossiittiioonnss  wwhhiicchh  aarree  ttoo  bbee  mmaarrkkeedd  oonn  tthhee  qquuaaddrraanntt  iinn  aa  ppeerrmmaanneenntt  
mmaannnneerr  aanndd  ssttooppss  ffiitttteedd..    AAllll  ddaammppeerr  qquuaaddrraannttss  aarree  ttoo  bbee  ccoovveerreedd  wwiitthh  
wwooooddeenn  oorr  sstteeeell  bbooxxeess  wwiitthh  hhiinnggee  lliidd  ffoorr  aacccceessss..  

  
hh..  WWhheerree  ffiitttteedd  ddiirreeccttllyy  bbeehhiinndd  ssuuppppllyy  aanndd  eexxhhaauusstt  aaiirr  ddiiffffuusseerrss  oorr  ggrriilllleess,,  

ddaammppeerrss  sshhaallll  bbee  aaddjjuussttaabbllee  tthhrroouugghh  tthhee  ffaaccee,,  wwiitthhoouutt  tthhee  nneeeedd  ttoo  rreemmoovvee  
tthhee  ddiiffffuusseerr  oorr  ggrriillllee  ffaaccee..  

  
ii..  DDaammppeerrss  rreeqquuiirreedd  ttoo  ccoonnttrrooll  aarreeaass  llaarrggeerr  tthhaann  11..66mm²²  sshhaallll  bbee  ddiivviiddeedd  iinnttoo  

mmuullttiippllee  sseeccttiioonnss  eeaacchh  ooff  11..66mm²²  mmaaxxiimmuumm  aarreeaa  wwiitthh  iinnddiivviidduuaall  ddrriivvee  
mmoottoorrss  ffoorr  eeaacchh  sseeccttiioonn..  

  



 
Duct Work  SEC – 23 05 53 

 

A+ Engineers                                                                                                                             
MEP Consultants                                                                                                              Page 13 
 

jj..  TTaakkee  ooffff''ss  oorr  ssppiiggoottss  ffoorr  ccoonnnneeccttiioonn  ooff  cciirrccuullaarr  fflleexxiibbllee  dduuccttwwoorrkk  ttoo  mmaaiinn  
dduuccttss  wwhhiicchh  aarree  220000mmmm  ddiiaammeetteerr  oorr  ssmmaalllleerr  sshhaallll  bbee  aalluummiinniiuumm  ssppuunn  ccoonnee  
ttyyppee  ccoommpplleettee  wwiitthh  vvoolluummee  ccoonnttrrooll  ddaammppeerr  aass  ssppeecciiffiieedd  aabboovvee..    FFoorr  llaarrggeerr  
ssiizzeess  ttaakkee  ooffff''ss  sshhaallll  bbee  ooff  sshheeeett  mmeettaall  ttoo  tthhee  ssaammee  tthhiicckknneessss  aass  tthhee  mmaaiinn  
dduucctt..    IInn  aallll  ccaasseess,,  tthhee  ttaakkee  ooffff''ss  sshhaallll  pprroovviiddee  aatt  lleeaasstt  2255mmmm  oovveerrllaapp  
ssuurrffaaccee  ffoorr  pprrooppeerr  ccoonnnneeccttiioonn  ooff  tthhee  fflleexxiibbllee  dduucctt..  

  
11..88..88    MMoottoorriisseedd  DDaammppeerrss  
  

aa..  MMoottoorriisseedd  ddaammppeerr  aaccttuuaattoorrss  sshhaallll  bbee  ooff  tthhee  eelleeccttrriicc  ttyyppee  aanndd  ssiizzeedd  ttoo  
pprroovviiddee  ssmmooootthh  mmoodduullaattiinngg  ccoonnttrrooll  uunnddeerr  ddeessiiggnn  tteemmppeerraattuurree  aanndd  pprreessssuurree  
ccoonnddiittiioonnss..    AAccttuuaattoorrss  sshhaallll  bbee  ssiittee  iinntteerrcchhaannggeeaabbllee  ffoorr  ddiirreecctt  oorr  rreevveerrssee  
aaccttiioonn  aanndd  bbee  ssuuiittaabbllee  ffoorr  oonn//ooffff  oorr  mmoodduullaattiinngg  ooppeerraattiioonn..    DDaammppeerrss  sshhaallll  
bbee  ssuuiittaabbllee  ffoorr  bbootthh  vveerrttiiccaall  aanndd  hhoorriizzoonnttaall  iinnssttaallllaattiioonn..    DDaammppeerr  aaccttuuaattoorr  
sshhaallll  bbee  iinnssttaalllleedd  oouuttssiiddee  tthhee  aaiirr  ssttrreeaamm..  

  
bb..  EEaacchh  mmoottoorriisseedd  aaiirr  ddaammppeerr  aasssseemmbbllyy  sshhaallll  bbee  ffiitttteedd  wwiitthh  aann  aaddjjuussttaabbllee  

ccrraannkk  aarrmm  aanndd  bbaallll  jjooiinntt,,  tthhrroouugghh  wwhhiicchh  iitt  wwiillll  bbee  ccoonnnneecctteedd  ttoo  tthhee  ddaammppeerr  
aaccttuuaattoorr  bbyy  aann  aalluummiinniiuumm  rroodd  ooff  nnoott  lleessss  tthhaann  66mmmm  ddiiaammeetteerr..  

  
cc..  PPoossiittiivvee  ppoossiittiioonniinngg  ddeevviicceess  sshhaallll  bbee  ffuurrnniisshheedd  wwhheerree  rreeqquuiirreedd..    

PPoossiittiioonneerrss  sshhaallll  bbee  ffuurrnniisshheedd  ffoorr  aallll  sseeqquueenncciinngg  aapppplliiccaattiioonnss..  
dd..  AAllll  ddaammppeerr  aaccttuuaattoorrss  sshhaallll  bbee  eexxtteerrnnaallllyy  mmoouunntteedd  ttoo  tthhee  ddaammppeerr  ffrraammee  vviiaa  

aa  ssiinnggllee  lliinnkkaaggee..  
  

ee..  AAllll  eelleeccttrriicc  ooppeerraatteedd  ddaammppeerrss  sshhaallll  bbee  ooff  tthhee  llooww  lleeaakkaaggee  ttyyppee  aavveerraaggiinngg  
aapppprrooxxiimmaatteellyy  110000  lliittrreess//sseecc..  ppeerr  mm22  ooff  ooppeenniinngg  wwhheenn  aa  pprreessssuurree  
ddiiffffeerreennccee  ooff  11000000  PPaa  iiss  aapppplliieedd  aaccrroossss  tthheemm..  

  
ff..  DDaammppeerrss  sshhaallll  ccoonnssiisstt  ooff  aa  ffoorrmmeedd  cchhaannnneell  sseeccttiioonn  ffrraammee  ccoonnttaaiinniinngg  lliinnkkeedd  

aaeerrooffooiill  sseeccttiioonn  bbllaaddeess..    TThhee  uunniittss  sshhaallll  bbee  ooff  tthhee  ooppppoosseedd  bbllaaddee  ttyyppee  
ooppeerraatteedd  bbyy  eelleeccttrriicc  rreegguullaattiinngg  mmoottoorrss  wwhheerree  ddaammppeerr  aasssseemmbblliieess  ooff  aarreeaa  
ggrreeaatteerr  tthhaann  22mm22  aarree  rreeqquuiirreedd,,  tthheeyy  sshhaallll  bbee  mmaaddee  uupp  ooff  iinnddiivviidduuaall  ddaammppeerr  
uunniittss  ffiitttteedd  ttoo  aa  ssuuiittaabbllyy  bbrraacceedd  sstteeeell  ssuubb--ffrraammee..  

  
gg..  DDaammppeerr,,  ffrraammeess  aanndd  ssuuppppoorrttss  sshhaallll  bbee  aabbllee  ttoo  wwiitthhssttaanndd  aa  ddiiffffeerreennttiiaall  

pprreessssuurree  ooff  22000000  PPaa  iinn  ffuullllyy  cclloosseedd  ppoossiittiioonn..  
  

hh..  MMoottoorriisseedd  ffiirree  ddaammppeerr  sshhaallll  bbee  ooff  aa  ddeessiiggnn  aanndd  ccoonnssttrruuccttiioonn  tthhaatt  wwiillll  
pprroovviiddee  tthhee  rreeqquuiirreedd  ffiirree  rreessiissttiinngg  rraattiinngg  ooff  22  hhoouurrss  oorr  mmoorree  tteesstteedd  aanndd  
cceerrttiiffiieedd  bbyy  PPSSBB  oorr  ootthheerr  llooccaall  aauutthhoorriittyy..    IInnssttaallllaattiioonn  sshhaallll  ccoommppllyy  wwiitthh  
CCPP1133  rreeqquuiirreemmeennttss  aanndd  ootthheerr  llooccaall  aauutthhoorriittyy  rreeqquuiirreemmeenntt..  

  
ii..  DDaammppeerr  bbllaaddee  aanndd  ffrraammee  sseeaallss  sshhaallll  bbee  ooff  fflleexxiibbllee  mmaatteerriiaall  ssuuiittaabbllee  ffoorr  tthhee  

ttyyppee  ooff  fflluuiidd  hhaannddlleedd  aanndd  hhaavvee  tthhee  rreeqquuiirreedd  hhiigghh  tteemmppeerraattuurree  rreessiissttaanntt  aatt  
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225500ooCC  oorr  mmoorree  ffoorr  ccoonnttiinnuuoouuss  ooppeerraattiioonn  ttoo  hhaannddllee  hhiigghh  tteemmppeerraattuurree  
aapppplliiccaattiioonn  ssuucchh  aass  ccaarrppaarrkk  aanndd  ssmmookkee  eexxhhaauusstt..  

jj..  SSpprriinngg  rreettuurrnn  sshhaallll  bbee  pprroovviiddeedd  ttoo  ddrriivvee  tthhee  ddaammppeerr  iinnttoo  ffaaiillssaaffee  ooppeenn  oorr  
cclloossee  ppoossiittiioonn  aass  rreeqquuiirreedd  dduurriinngg  ppoowweerr  ffaaiilluurree..  

  
kk..  CCiirrccuuiitt  sswwiittcchheess  ffoorr  rreemmoottee  mmoonniittoorriinngg  ooff  ddaammppeerr  ppoossiittiioonn  sshhaallll  bbee  

pprroovviiddeedd  aass  ssppeecciiffiieedd  aanndd  iinnssttaalllleedd  oouuttssiiddee  tthhee  aaiirr  sstteeaamm..  
  
11..88..99    SSeellff--CClloossiinngg  ((NNoonn--RReettuurrnn))  DDaammppeerrss  
  

SSeellff--cclloossiinngg  ddaammppeerrss  sshhaallll  pprreesseenntt  aa  mmiinniimmuumm  rreessiissttaannccee  ttoo  aaiirr  ffllooww  uunnddeerr  
rruunnnniinngg  ccoonnddiittiioonnss  aanndd  ttaakkee  uupp  aa  ssttaabbllee  ppoossiittiioonn  iinn  ooppeerraattiioonn..    MMaaxxiimmuumm  
rreessiissttaannccee  sshhaallll  bbee  pprreesseenntteedd  uunnddeerr  rreevveerrssee  aaiirr  ffllooww  ccoonnddiittiioonnss  ssuucchh  tthhaatt  tthheeyy  wwiillll  
bbee  ffoorrcceedd  ttoo  cclloossee  aanndd  rreemmaaiinn  ssoo..    RReessiilliieenntt  ssttrriippss  oorr  ootthheerr  ppuurrppoossee  mmaaddee  ddeevviicceess  
sshhaallll  bbee  pprroovviiddeedd  ttoo  pprreevveenntt  tthhee  ddaammppeerr  rraattttlliinngg  aanndd  aass  aann  aaiidd  ttoo  aaiirr  sseeaalliinngg  uunnddeerr  
rreevveerrssee  ffllooww  ccoonnddiittiioonnss..  

  
11..88..1100    HHaannggeerrss  
  

a. The Contractor shall be responsible for building in all support etc. and shall 
allow for using Philips Redhead bolts for concrete, and cutting away and 
building in of brackets in brickwork, etc. 

  
bb..  NNoo  vviibbrraattiioonn  wwhhaattssooeevveerr  sshhaallll  bbee  ttrraannssmmiitttteedd  ffrroomm  tthhee  dduuccttwwoorrkk  ooff  ppllaanntt  

ttoo  tthhee  ssttrruuccttuurree..    TThhee  CCoonnttrraaccttoorr  sshhaallll  pprroovviiddee  wwhheerree  nneecceessssaarryy  rreessiilliieenntt  
mmoouunnttiinnggss  ttoo  aacchhiieevvee  tthhiiss..  

  
cc..  TThhee  ccoonnssttrruuccttiioonn  ooff  hhaannggeerrss  sshhaallll  bbee  iinn  aaccccoorrddaannccee  wwiitthh  DDWW//114422..    AAllll  

ssuucchh  hhaannggeerrss  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  ssccrreeww  lleennggtthhss  oorr  ttuurrnnbbuucckklleess  ffoorr  
aaddjjuussttmmeenntt  ooff  dduuccttiinngg  rruunnss  ttoo  lleevveell;;  wweellddiinngg  ooff  hhaannggeerr  ttoo  bbeeaarreerrss  wwiillll  nnoott  
bbee  ppeerrmmiitttteedd..    AAllll  nnuuttss  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  wwaasshheerrss  aanndd  lloocckk--nnuuttss..    
PPrroojjeeccttiinngg  eennddss  ooff  bboollttss  sshhaallll  bbee  ccuutt--ooffff  aanndd  ggrroouunndd  ssmmooootthh..  

  
dd..  OOnn  nnoo  aaccccoouunntt  sshhaallll  ssuuppppoorrttss  bbee  rriivveetteedd  oorr  bboolltteedd  ttoo  tthhee  aaiirr  dduuccttss..  

  
ee..  AAllll  vveerrttiiccaall  dduuccttwwoorrkk  sshhaallll  bbee  ssuuppppoorrtteedd  bbyy  aannggllee  iirroonn  bbeeaarreerrss  uunnddeerr  

ffllaannggee  jjooiinnttss..  
  

ff..  AAllll  ssuuppppoorrtt  aanndd  hhaannggeerrss  sshhaallll  bbee  ooff  hhoott--ddiippppeedd  ggaallvvaanniisseedd  mmiilldd  sstteeeell  
ccoonnssttrruuccttiioonn  ttoo  BBSS  772299  ::  llaatteesstt  eeddiittiioonn  PPaarrtt  11  wwiitthh  mmiinniimmuumm  ccooaattiinngg  
tthhiicckknneessss  ooff  8855    aanndd  221100    ffoorr  iinnddoooorr  aanndd  oouuttddoooorr  iinnssttaallllaattiioonn  rreessppeeccttiivveellyy..  

g. All bolts and nuts shall be electroplated with zinc or cadmium to 
BS 3382:Parts 1 and 2 with minimum plating thickness of 25. 
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hh..  TThhee  CCoonnttrraaccttoorr  sshhaallll  nnoottee  tthhaatt  dduuccttss  mmuusstt  bbee  ttiigghhtteenneedd  ttoo  uunnddeerrssiiddee  ooff  
ssllaabbss//bbeeaammss  aanndd  aafftteerr  tthhee  pprroojjeeccttiinngg  eennddss  ooff  bboollttss  aarree  ccuutt  ooffff,,  nnoo  ootthheerr  ppaarrtt  
ooff  tthhee  ssuuppppoorrtt  sshhaallll  pprroojjeecctt  bbeellooww  tthhee  bboottttoomm  aannggllee  iirroonn  bbeeaarreerr,,  tthhuuss  
mmaaiinnttaaiinniinngg  mmaaxxiimmuumm  hheeiigghhtt  tthhrroouugghhoouutt..  

  
  

11..99    GGRRIILLLLEESS  AANNDD  DDIIFFFFUUSSEERRSS  
  
11..99..11    GGeenneerraall  

  
aa..  AAllll  aaiirr  ddiiffffuusseerrss,,  aaiirr  rreeggiisstteerrss,,  lloouuvvrreess,,  eexxhhaauusstt  aaiirr  ggrriilllleess,,  ddoooorr  rreelliieeff  

ggrriilllleess,,  lliigghhtt  ttrrooffffeerrss,,  lliinneeaarr  ggrriilllleess  aanndd  aallll  ootthheerr  ssuucchh  ffiittttiinnggss  sshhaallll  bbee  ooff  aann  
aapppprroovveedd  ttyyppee  aanndd  aass  sscchheedduulleedd  iinn  tthhee  ffoolllloowwiinngg  ccllaauussee  ooff  tthhiiss  sseeccttiioonn  ooff  
tthhee  ssppeecciiffiiccaattiioonn  aanndd  aass  sshhoowwnn  oonn  tthhee  ddrraawwiinnggss..  

  
bb..  PPrroovviiddee  aapppprroovveedd  cceerrttiiffiieedd  ppeerrffoorrmmaannccee  ddaattaa  ffoorr  aallll  aaiirr  ddiiffffuussiioonn  

eeqquuiippmmeenntt  ttoo  bbee  iinnssttaalllleedd..  
  

cc..  AAllll  oouuttlleettss  sshhaallll  bbee  sseelleecctteedd  ffoorr  eeffffiicciieenntt  aaiirr  ddiissttrriibbuuttiioonn  aanndd  llooww  nnooiissee  
lleevveellss  aanndd  rreessppoonnssiibbiilliittyy  sshhaallll  bbee  aacccceepptteedd  ffoorr  sseelleeccttiinngg  aanndd  cchheecckkiinngg  nneecckk  
vveelloocciittiieess,,  hhoorriizzoonnttaall  aanndd  vveerrttiiccaall  ffllooww  ppaatttteerrnnss  aanndd  nnooiissee  lleevveellss..    OOuuttlleettss  
wwiitthh  ppoooorr  ddiissttrriibbuuttiioonn  aanndd  eexxcceessssiivvee  nnooiissee  lleevveellss  sshhaallll  nnoott  bbee  uusseedd..  

  
dd..  AAllll  oouuttlleettss  sseelleecctteedd  ffoorr  vvaarriiaabbllee  vvoolluummee  ssyysstteemmss  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  tthhee  

ssyysstteemm  aanndd  sshhaallll  bbee  ccaappaabbllee  ooff  pprroovviiddiinngg  aaddeeqquuaattee  ddiissttrriibbuuttiioonn  wwiitthhoouutt  
ccaauussiinngg  ddrraauugghhttss  aatt  hhiigghh  vvoolluummee  oorr  ""dduummppiinngg""  aatt  llooww  vvoolluummee  aanndd  sshhaallll  
oonnllyy  bbee  uusseedd  iiff  mmaannuuffaaccttuurreerr''ss  hhaavvee  ssppeecciiffiiccaallllyy  tteesstteedd  tthheemm  ffoorr  vvaarriiaabbllee  
vvoolluummee  ssyysstteemmss..  

  
ee..  AAss  sseelleecctteedd  bbeellooww  aallll  oouuttlleett  aaiirr  ffllooww  rraatteess  sshhaallll  bbee  ccoonnttrroolllleedd  bbyy  mmeeaannss  ooff  

ddaammppeerrss  iinn  bbrraanncchheess,,  ooppppoosseedd  bbllaaddee  ddaammppeerrss  iinn  nneecckkss,,  bbeehhiinndd  ggrriilllleess  oorr  
ddiissttrriibbuuttiioonn  sslloottss,,  ddaammppeerrss  iinn  ccuusshhiioonn  hheeaaddss  oorr  ssaatteelllliittee  uunniittss  oorr  ssttrreeaamm  
sspplliitttteerr  ddaammppeerrss  aass  aapppprroopprriiaattee..    AAllll  ddaammppeerrss  sshhaallll  bbee  ooff  aann  aapppprroovveedd  ttyyppee  
aanndd  sshhaallll  bbee  rreeaaddiillyy  aacccceessssiibbllee  wwiitthhoouutt  mmoovviinngg  ddiiffffuusseerr  eessccuuttcchheeoonnss  oorr  
rreeggiisstteerrss..  

  
ff..  AAllll  sslloott  ddiiffffuusseerrss,,  lliinneeaarr  ggrriilllleess  aanndd  lliigghhtt  aaiirr  ssaaddddllee  ddiiffffuusseerrss  sshhaallll  hhaavvee  

pprroovviissiioonn  ffoorr  aaiirr  ppaatttteerrnn  aaddjjuussttmmeennttss  ssuucchh  tthhaatt  aaiirr  ccaann  bbee  ddeefflleecctteedd  iinn  aa  
vveerrttiiccaall  oorr  hhoorriizzoonnttaall  ddiirreeccttiioonn..  

  
g. All internal parts of outlets, such as straightening vanes and volume 

controllers shall be finished matt black.  External finishes shall be coloured 
to match adjacent surfaces.  Unless otherwise specified aluminium outlets 
shall be colour anodised and steel outlets shall be finished in baked enamel. 
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hh..  IInntteerrnnaall  dduucctt  ssuurrffaacceess  vviissiibbllee  tthhrroouugghh  aannyy  aaiirr  oouuttlleett  sshhaallll  bbee  ppaaiinntteedd  mmaatttt  
bbllaacckk..  

  
ii..  OOuuttlleettss  sshhaallll  bbee  iinnssttaalllleedd  wwiitthh  ttrriimm  ggaasskkeettss  wwhheerree  aapppplliiccaabbllee  aanndd  iinn  

aaccccoorrddaannccee  wwiitthh  tthhee  mmaannuuffaaccttuurreerr''ss  rreeccoommmmeennddaattiioonn..  
jj..  DDiiffffuusseerr  sshhaallll  bbee  tteesstteedd  iinn  tthhee  ffaaccttoorryy  oorr  aapppprroovveedd  tteessttiinngg  llaabboorraattoorryy  ttoo  

pprroovviiddee  tthhee  ffoolllloowwiinngg  cceerrttiiffiieedd  ppeerrffoorrmmaannccee  ddaattaa::  
  

ii))  FFaaccee  vveelloocciittyy  
iiii))  PPrreessssuurree  ddrroopp  
iiiiii))  TThhrrooww  ffoorr  tteerrmmiinnaall  vveelloocciittyy  ooff  00..7755,,  00..2255  mm//ss  aanndd  rroooomm  aaiirr  

vveelloocciittyy..  
iivv))  SSoouunndd  ppoowweerr  lleevveell  tteesstteedd  iinn  rreevveerrbbeerraanntt  rroooomm  ttoo  AASSHHRRAAEE  

SSttaannddaarrdd  3366..  
  
11..99..22    LLiinneeaarr  SSlloott  DDiiffffuusseerrss  
  

aa..  LLiinneeaarr  sslloott  ssuuppppllyy  aaiirr  ddiiffffuusseerrss  sshhaallll  bbee  ssuupppplliieedd  aanndd  iinnssttaalllleedd  ccoommpplleettee  
wwiitthh  pplleennuummss,,  ttrraannssiittiioonnaall  ssppiiggoottss  ffoorr  aaiirr  ccoonnnneeccttiioonnss,,  aanndd  ccaappss  oorr  jjooiinnttiinngg  
bbaarrss  ffoorr  eeaacchh  mmoodduullee  aanndd  ""sseeccrreett""  ffaasstteenneerrss  wwhheerree  nneecceessssaarryy  ffoorr  jjooiinnttiinngg  ooff  
aallll  mmoodduulleess  aanndd  mmiittrreedd  ccoorrnneerrss..  

  
bb..  WWhheerree  sshhoowwnn  oonn  tthhee  ddrraawwiinnggss  tthhee  sslloott  ttyyppee  ddiiffffuusseerrss  sshhaallll  bbee  eexxtteennddeedd  

wwiitthhoouutt  pplleennuumm  bbooxxeess  aass  rreeqquuiirreedd  ttoo  mmaaiinnttaaiinn  aa  ccoonnttiinnuuoouuss  sslloott..    WWhheerree  
tthhee  lliinneeaarr  sslloott  ddiiffffuusseerr  hhaass  bbeeeenn  ssoo  eexxtteennddeedd  aanndd  iiss  nnoott  uusseedd  ffoorr  rreettuurrnn  aaiirr  
oorr  ffiitttteedd  wwiitthh  aa  pplleennuumm  bbooxx,,  aa  bbllaannkkiinngg  ppllaattee  sshhaallll  bbee  ffiitttteedd  oonn  tthhee  ttoopp  ooff  
tthhee  ddiiffffuusseerr  sseeccuurreellyy  ffiixxeedd  iinn  ppoossiittiioonn..  

  
cc..  WWhheenn  vviieewweedd  ffrroomm  tthhee  ccoonnddiittiioonneedd  ssppaacceess  tthhee  aappppeeaarraannccee  ooff  tthhee  sslloott  

ddiiffffuusseerrss  sshhaallll  bbee  tthhaatt  ooff  aa  ccoonnttiinnuuoouuss  ddiiffffuusseerr..    WWhheerree  tthhee  eennddss  ooff  eeaacchh  
mmoodduullee  bbuutttt  ttooggeetthheerr,,  ""sseeccrreett""  gguuiiddeess  aanndd//oorr  ffaasstteenneerrss  sshhaallll  bbee  uusseedd  ssoo  tthhaatt  
tthhee  jjooiinntt  iinn  eeaacchh  aanndd  eevveerryy  ccaassee  iiss  ppeerrcceeppttiibbllee  aass  aa  vveerryy  tthhiinn  lliinnee..    AAnnyy  
mmiissaalliiggnnmmeenntt  wwiillll  bbee  rreejjeecctteedd..  

  
dd..  TThhee  ddeefflleeccttoorrss  ooff  tthhee  ddiiffffuusseerr  sshhaallll  bbee  ssuucchh  tthhaatt  iitt  wwoouulldd  aallllooww  tthhee  aaiirr  ttoo  

ffllooww  aaccrroossss  tthhee  ssuurrffaaccee  ooff  tthhee  ddiiffffuusseerr  eevveennllyy  ttoo  eelliimmiinnaattee  tthhee  
ccoonnddeennssaattiioonn  pprroobblleemm..  

  
11..99..33    CCeeiilliinngg  DDiiffffuusseerrss  
  

CCeeiilliinngg  ddiiffffuusseerrss  sshhaallll  bbee  ooff  aallll  aalluummiinniiuumm  ccoonnssttrruuccttiioonn  aanndd  sshhaallll  bbee  mmoouunntteedd  ttoo  
ssuuiitt  tthhee  cceeiilliinngg  ggrriidd  ttyyppee..    EEaacchh  ddiiffffuusseerr  sshhaallll  iinncclluuddee  aann  iinnssuullaatteedd  ccuusshhiioonn  
((pplleennuumm))  hheeaadd  bbooxx..    UUnnlleessss  ootthheerrwwiissee  ssttaatteedd,,  ddiiffffuusseerrss  sshhaallll  bbee  aallll  44  wwaayy  bbllooww  aanndd  
ffiitttteedd  wwiitthh  bbllaannkk  ooffff  ppllaatteess  ttoo  aaddjjuusstt  tthhee  nneecckk  ssiizzee  aanndd  tthhee  ddiirreeccttiioonn  ooff  tthhrrooww..    TThhee  
bbllaannkk  ooffff  ppllaatteess  sshhaallll  bbee  mmaaddee  ooff  ccaanniittee  oorr  ssiimmiillaarr  mmaatteerriiaall  ppaaiinntteedd  bbllaacckk..  
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11..99..44    SSiiddeewwaallll  RReeggiisstteerrss  AAnndd  GGrriilllleess  
  

UUnnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd,,  ggrriilllleess  sshhaallll  bbee  ooff  tthhee  ddoouubbllee  ddeefflleeccttiioonn  ttyyppee  wwiitthh  tthhee  
hhoorriizzoonnttaall  bbllaaddeess  mmoouunntteedd  aatt  tthhee  ffrroonntt  ooff  tthhee  ggrriillllee..    AAllll  ggrriilllleess  sshhaallll  bbee  ccaappaabbllee  ooff  
00--4455oo  aaddjjuussttaabbllee  ddeefflleeccttiioonnss  iinn  bbootthh  tthhee  vveerrttiiccaall  aanndd  hhoorriizzoonnttaall  ppllaanneess  aatt  1122mmmm  
cceennttrreess..    GGrriilllleess  sshhaallll  bbee  hheelldd  iinn  ppoossiittiioonn  wwiitthh  ""sseeccrreett""  ffaasstteenneerrss..  

  
11..99..55    EEgggg  CCrraattee  GGrriilllleess  
  

aa..  UUnnlleessss  ootthheerrwwiissee  sshhoowwnn  tthhee  ccoorree  sshhaallll  ccoommpprriissee  1133mmmm  xx  1133mmmm  
aalluummiinniiuumm  eegggg  ccrraattee  hheelldd  iinn  ppoossiittiioonn  wwiitthh  sspprriinnggss  oorr  ""sseeccrreett""  ffaasstteenneerrss..  

  
bb..  WWhheerree  tthhee  ggrriillllee  ssiizzee  ddooeess  nnoott  ccoonnffoorrmm  ttoo  tthhee  cceeiilliinngg  ggrriidd  ssiizzee  tthhee  ggrriillllee  

sshhaallll  bbee  llooccaatteedd  cceennttrraallllyy  wwiitthhiinn  tthhee  cceeiilliinngg  ttiillee  iiff  tthhee  ttiillee  iiss  ooff  tthhee  ttyyppee  
ssuuiittaabbllee  ffoorr  ccuuttttiinngg..    AAlltteerrnnaattiivveellyy,,  tthhee  ggrriillllee  sshhaallll  bbee  mmoouunntteedd  iinn  aann  
iinnssuullaatteedd  mmoouunnttiinngg  ppllaattee  ooff  ssttaannddaarrdd  ggrriidd  ssiizzee  aanndd  ffiinniisshh  ppaaiinntteedd  ttoo  mmaattcchh  
tthhee  cceeiilliinngg..  

  
11..99..66    EExxtteerrnnaall  LLoouuvvrreess  
  

a. Louvres shall be fabricated from galvanised steel or "window grade" 
aluminium. 

  
bb..  GGaallvvaanniisseedd  oorr  aalluummiinniiuumm  mmeesshh  ttoo  ssuuiitt  tthhee  mmaatteerriiaall  ooff  tthhee  lloouuvvrreess  sshhaallll  bbee  

ffiitttteedd  aaccrroossss  tthhee  iinnssiiddee  ssuurrffaaccee  ooff  tthhee  lloouuvvrreess..    MMeesshh  sshhaallll  bbee  1133mmmm  xx  
1133mmmm  xx  11..22mmmm..  

  
cc..  BBllaaddeess  sshhaallll  iinnccoorrppoorraattee  aa  rreettuurrnn  ffoolldd  aanndd  wweeaatthheerr  bbaarr  oonn  tthhee  hhiigghh  ssiiddee,,  aa  

vveerrttiiccaall  ssttiiffffeenneerr  oonn  tthhee  lloowweerr  eeddggee  aanndd  sshhaallll  bbee  ffiitttteedd  aatt  4455oo..  
  
11..99..77    DDoooorr  GGrriilllleess  
  

aa..  DDoooorr  ggrriilllleess  wwhheerree  iinnddiiccaatteedd  oonn  tthhee  ddrraawwiinnggss  sshhaallll  bbee  ssuupppplliieedd  bbyy  tthhiiss  
CCoonnttrraaccttoorr  ffoorr  iinnssttaallllaattiioonn  bbyy  bbuuiillddeerr..  

  
b. Grilles shall be of the telescopic, flanged frame type with inverted chevron, 

sight proof blades.  The free area of the opening in the grilles shall not be 
less than 60%. 

  
cc..  GGrriilllleess  sshhaallll  ccoommpprriissee  ffiixxeedd,,  hhoorriizzoonnttaall  bbllaaddeess,,  ccoonncceeaalleedd  vveerrttiiccaall  bbrraacciinngg  

bbaarrss  wwhheerree  nneecceessssaarryy  aanndd  sshhaallll  bbee  ooff  aalluummiinniiuumm  ccoonnssttrruuccttiioonn  aannooddiisseedd  ttoo  
tthhee  aapppprroovveedd  ccoolloouurr  uunnlleessss  ootthheerrwwiissee  ssppeecciiffiieedd  iinn  tthhee  ""SScchheedduullee  ooff  AAiirr  
OOuuttlleettss""..  
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11..1100    TTHHEERRMMAALL  AANNDD  AACCOOUUSSTTIICC  IINNSSUULLAATTIIOONN  
  
11..1100..11    GGeenneerraall  
  

aa..  TThhiiss  sseeccttiioonn  ooff  tthhee  ssppeecciiffiiccaattiioonn  ccoovveerrss  tthhee  ssuuppppllyy  aanndd  iinnssttaallllaattiioonn  ooff  tthhee  
tthheerrmmaall  aanndd  aaccoouussttiicc  iinnssuullaattiioonn  rreeqquuiirreedd  ffoorr  dduuccttwwoorrkk..  

  
b. Preparation of the equipment and application of all insulating materials shall 

be carried out only by skilled tradesmen, experienced and competent in this 
type of work. 

  
cc..  IInn  ggeenneerraall,,  iinnssuullaattiinngg  mmaatteerriiaallss  sshhaallll  bbee  ooff  bbeesstt  qquuaalliittyy  iinn  tthheeiirr  rreessppeeccttiivvee  

ttyyppeess,,  aanndd  sshhaallll  hhaavvee  tthhee  ffoolllloowwiinngg  pprrooppeerrttiieess::  
  

ii))  HHiigghh  tthheerrmmaall  eeffffiicciieennccyy  aanndd  llooww  mmooiissttuurree  aabbssoorrppttiioonn  ccoommbbiinneedd  
wwiitthh  aaddeeqquuaattee  ssttrreennggtthh  ttoo  pprreevveenntt  ddeetteerriioorraattiioonn  uunnddeerr  nnoorrmmaall  
ooppeerraattiinngg  ccoonnddiittiioonnss..  

iiii))  RReessiissttaannccee  ttoo  ffiibbrree  aanndd  aattttaacckk  ooff  aallggaaee,,  bbaacctteerriiaa,,  VVeerrmmiinn  aanndd  tthhee  
ggrroowwtthh  ooff  mmoouulldd  aanndd  ffuunnggii..  

iiiiii))  FFrreeee  ffrroomm  oobbjjeeccttiioonnaabbllee  ssmmeellllss  wwhheenn  ddrryy  oorr  wweett  aanndd  sshhaallll  nnoott  
ccaauussee  oorr  pprroommoottee  ccoorrrroossiioonn  oorr  ddeetteerriioorraattiioonn  wwhheenn  iinn  ccoonnttaacctt  wwiitthh  
ggaallvvaanniisseedd  mmeettaall,,  sstteeeell,,  iirroonn,,  ccooppppeerr,,  bbrroonnzzee,,  bbrraassss,,  aalluummiinniiuumm  oorr  
PPVVCC..  

  
dd..  AAllll  iinnssuullaattiinngg  mmaatteerriiaallss  sshhaallll  bbee  ddeelliivveerreedd  ttoo  tthhee  ssiittee  iinn  aa  ddrryy  ccoonnddiittiioonn  aanndd  

sshhaallll  bbee  hhoouusseedd  iinn  aa  ddrryy  ssttoorree  uunnttiill  ddrraawwnn  uupp  ffoorr  uussee..  
  
ee..  PPrriioorr  ttoo  tthhee  aapppplliiccaattiioonn  ooff  iinnssuullaattiioonn,,  aallll  ssuurrffaacceess  sshhaallll  bbee  tthhoorroouugghhllyy  

cclleeaanneedd  ooff  ssccaallee,,  rruusstt,,  ggrreeaassee,,  ooiill  aanndd  ddiirrtt..    TThhee  aapppplliiccaattiioonn  ooff  tthhee  
iinnssuullaattiinngg  mmaatteerriiaallss  ttoo  aannyy  ppaarrtt  ooff  tthhee  iinnssttaallllaattiioonn  sshhaallll  nnoott  bbee  ccoommmmeenncceedd  
uunnttiill  aallll  pprreessssuurree  tteessttss  oonn  tthhee  rreelleevvaanntt  ppaarrtt  hhaavvee  bbeeeenn  ccoommpplleetteedd  aanndd  
aapppprroovveedd..  

  
ff..  AAllll  iinnssuullaattiioonn  mmaatteerriiaallss,,  rreeggaarrddlleessss  ooff  tthhee  mmeetthhooddss  ooff  ffiixxiinngg,,  sshhaallll  bbee  iinn  

cclloossee  ccoonnttaacctt  wwiitthh  tthhee  ssuurrffaacceess  ttoo  wwhhiicchh  tthheeyy  aarree  aapppplliieedd..    EEddggeess  aanndd  eennddss  
ooff  iinnssuullaattiinngg  sseeccttiioonnss  sshhaallll  bbee  aarrrraannggeedd  ttoo  bbuutttt  uupp  cclloossee  ttoo  oonnee  aannootthheerr  oovveerr  
tthhee  wwhhoollee  iinnssuullaattiinngg  ssuurrffaaccee..    JJooiinnttss  ooff  iinnssuullaattiioonn  sshhaallll  bbee  pprrooppeerrllyy  sseeaalleedd..    
PPrreessssuurree  sseennssiittiivvee  ttaappeess  sshhaallll  nnoott  bbee  aacccceepptteedd  aass  jjooiinnttss  hhaavviinngg  mmeecchhaanniiccaall  
ssttrreennggtthh..  

  
gg..  AAlllloowwaannccee  ffoorr  tthheerrmmaall  mmoovveemmeenntt  sshhaallll  bbee  pprroovviiddeedd  ffoorr  iinn  tthhee  aapppplliiccaattiioonn  

ooff  iinnssuullaattiioonn..  
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11..1100..22    TThheerrmmaall  IInnssuullaattiioonn  
  

aa..  TThheerrmmaall  iinnssuullaattiioonn  sshhaallll  bbee  ooff  rriiggiidd  ffiibbrreeggllaassss  ooff  4488kkgg//mm33  wwiitthh  tthheerrmmaall  
ccoonndduuccttiivviittyy  ooff  nnoott  ggrreeaatteerr  tthhaann  00..003388  WW//mmKK  aatt  2200ooCC  mmeeaann  tteemmppeerraattuurree..  

bb..  TThhee  iinnssuullaattiioonn  sshhaallll  bbee  wwrraappppeedd  wwiitthh  ffiibbrree  rreeiinnffoorrcceedd  ddoouubbllee  ssiiddeedd  
aalluummiinniiuumm  ffooiill  vvaappoouurr  bbaarrrriieerr..    TThhee  ffiibbrree  rreeiinnffoorrcciinngg  ggrriidd  sshhaallll  nnoott  bbee  
ggrreeaatteerr  tthhaann  1100mmmm  xx  1100mmmm..    AAllll  jjooiinnttss  iinn  tthhee  aalluummiinniiuumm  ffooiill  sshhaallll  bbee  
vvaappoouurr  sseeaalleedd..  

  
cc..  DDuuccttwwoorrkk  sshhaallll  bbee  iinnssuullaatteedd  ffrroomm  hhaannggeerrss  aanndd  ssuuppppoorrttss  ggeenneerraallllyy  aass  

iinnddiiccaatteedd  iinn  DDWW//114422  ::  llaatteesstt  rreevviissiioonn  ((HHVVAACC))..  
  

dd..  FFiibbrreeggllaassss  sshhaallll  bbee  aaddhheerreedd  ttoo  dduucctt  wwiitthh  ffiirree  rreessiissttaanntt  aanndd  nnoonn  wwaatteerr  bbaasseedd  
aaddhheessiivvee..    AAddhheessiivvee  sshhaallll  bbee  aapppplliieedd  ssoo  tthhaatt  iinnssuullaattiioonn  ccoonnffoorrmmss  ttoo  dduucctt  
ssuurrffaacceess  uunniiffoorrmmllyy  aanndd  ffiirrmmllyy..  

  
ee..  FFoorr  dduuccttss  uupp  ttoo  445500mmmm  wwiiddee,,  tthhee  iinnssuullaattiioonn  sshhaallll  bbee  wwrraappppeedd  aarroouunndd  tthhee  

dduucctt..    FFoorr  hhoorriizzoonnttaall  dduuccttss  wwiitthh  aannyy  ssiiddee  oovveerr  445500mmmm,,  mmeettaall  ppiinnss  oorr  nnyylloonn  
ppiinnss  sshhaallll  bbee  ssttuudd  wweellddeedd  uussiinngg  tthhee  ccaappaacciittoorr  ddiisscchhaarrggee  mmeetthhoodd  wwiitthhoouutt  
ddaammaaggiinngg  tthhee  ggaallvvaanniissiinngg  oonn  tthhee  bboottttoomm  ssuurrffaaccee  aatt  440000mmmm  mmaaxxiimmuumm  
cceennttrreess..    TThheenn  iinnssuullaattiioonn  sshhaallll  bbee  wwrraappppeedd  aarroouunndd..    FFoorr  vveerrttiiccaall  dduuccttss  wwiitthh  
aannyy  ssiiddee  oovveerr  445500mmmm,,  tthhee  ppiinnss  sshhaallll  bbee  llooccaatteedd  oonn  aallll  ssiiddeess  ooff  tthhee  dduucctt  aatt  
aapppprrooxxiimmaatteellyy  330000mmmm  cceennttrreess..    PPrroottrruuddiinngg  eennddss  ooff  ppiinnss  sshhaallll  bbee  ccuutt  ooffff  
fflluusshh  aafftteerr  cclliippss  hhaavvee  bbeeeenn  aapppplliieedd..    TThhee  vvaappoouurr  bbaarrrriieerr  ffaacciinngg  sshhaallll  bbee  
tthhoorroouugghhllyy  sseeaalleedd  wwiitthh  aa  vvaappoouurr--bbaarrrriieerr  mmaassttiicc  oorr  ttaappee  wwhheerree  tthhee  ppiinnss  hhaavvee  
ppiieerrcceedd  tthhrroouugghh..  

  
ff..  AAllll  jjooiinnttss  sshhaallll  bbee  sseeaalleedd  wwiitthh  aatt  lleeaasstt  7755mmmm  wwiiddee  vvaappoouurr  bbaarrrriieerr  ttaappee  ttoo  

pprroovviiddee  aa  ccoonnttiinnuuoouuss  eexxtteerrnnaall  vvaappoouurr  sseeaall..    PPrriioorr  ttoo  tthhee  aapppplliiccaattiioonn  ooff  ttaappee  
aallll  ccoonnttaacctt  ssuurrffaacceess  ooff  vvaappoouurr  bbaarrrriieerr  ffooiill  sshhaallll  bbee  wwiippeedd  cclleeaann  ooff  dduusstt  aanndd  
ggrreeaassee  uussiinngg  ccllootthh  aanndd  ssuuiittaabbllee  ssoollvveenntt  aallll  iinn  aaccccoorrddaannccee  wwiitthh  tthhee  
mmaannuuffaaccttuurreerr''ss  rreeccoommmmeennddaattiioonn..  

  
gg..  AAllll  dduuccttwwoorrkk  iinnssuullaattiioonn  sshhaallll  eexxtteenndd  oovveerr  eexxtteerrnnaall  ffllaannggeess  aanndd  ssttiiffffeenniinngg..  

  
hh..  IInnssuullaattiioonn  sshhaallll  bbee  aapppplliieedd  ssoo  aass  ttoo  ffoorrmm  aa  ccoonnttiinnuuoouuss  hheeaatt  bbaarrrriieerr  wwiitthhoouutt  

ggaappss,,  ccaavviittiieess  aanndd  ooppeenniinnggss..    CCaarree  sshhaallll  bbee  eexxeerrcciisseedd  ttoo  eennssuurree  tthhaatt  tthhee  
mmiinniimmuumm  tthhiicckknneessss  ssppeecciiffiieedd  iiss  mmaaiinnttaaiinneedd  aatt  ccoorrnneerrss,,  pprroottrruussiioonnss,,  eettcc..    

  
ii..  AAtt  tthhee  ppooiinntt  ooff  ssuuppppoorrtt,,  ssppeecciiaallllyy  pprreeppaarreedd  bblloocckkss  ooff  hhaarrddwwoooodd  oorr  

ssttyyrrooffooaamm  mmaatteerriiaall  mmuusstt  bbee  ppoossiittiioonneedd  ttoo  eennssuurree  iinntteeggrriittyy  ooff  vvaappoouurr  bbaarrrriieerr  
bbyy  bboonnddiinngg  tthhee  ssuuppppoorrttss  ttoo  tthhee  iinnssuullaattiioonn..  

  
jj..  AAllll  eexxtteerrnnaallllyy  iinnssuullaatteedd  dduuccttwwoorrkk  eexxppoosseedd  iinn  ppllaanntt  rroooommss,,  ccoorrrriiddoorrss  aanndd  

ootthheerr  aarreeaass  ssuubbjjeecctt  ttoo  nnoorrmmaall  uussaaggee  ttrraaffffiicc  sshhaallll  bbee  sshheeaatthheedd  eexxtteerrnnaallllyy  bbyy  
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mmeeaannss  ooff  00..55  mmmm  ggaallvvaanniisseedd  sstteeeell  wwiitthh  aallll  jjooiinnttss  llaappppeedd  aanndd  sseeccuurreedd  bbyy  
sseellff  ttaappppiinngg  ssccrreewwss  aatt  110000  mmmm  cceennttrreess..  

  
kk..  AAllll  iinnssuullaattiioonn  sshhaallll  bbee  aapppplliieedd  ssoo  aass  ttoo  ggiivvee  aa  ssmmooootthh,,  hhoommooggeenneeoouuss  aanndd  

lliinneeaabbllee  ssuurrffaaccee..  AAllll  rriiggiidd  sseeccttiioonnss  sshhaallll  bbee  ccoonncceennttrriicc,,  aanndd  aaccccuurraatteellyy  
mmaattcchheedd  ffoorr  tthhiicckknneessss..    SStteeppss  aanndd  uunndduullaattiioonnss  iinn  tthhee  ssuurrffaacceess  sshhaallll  nnoott  bbee  
aacccceeppttaabbllee..    AAnnyy  sseeccttiioonnss  oorr  ssllaabbss  hhaavviinngg  ddaammaaggeedd  eennddss  oorr  eeddggeess  sshhaallll  bbee  
rreejjeecctteedd..  

  
ll..  AAllll  iinnssuullaattiioonn  sshhaallll  ffiitt  ttiigghhtt  ttoo  ssuurrffaacceess  ttoo  bbee  ccoovveerreedd,,  aanndd  aallll  ssllaabbss  aanndd  

sseeccttiioonnss  sshhaallll  bbee  bbuuiilltt  uupp  cclloossee,,  bbuuttttiinngg  eeddggeess  bbeeiinngg  mmiittrreedd,,  cchhaammffeerreedd  oorr  
sshhaappeedd  aass  nneecceessssaarryy..    AAnnyy  mmiinnoorr  iinntteerrssttiicceess  lleefftt  iinn  iinnssuullaattiioonn  sshhaallll  bbee  ffiilllleedd  
aanndd  sseeaalleedd..  

  
mm..  TThhee  vvaappoouurr  bbaarrrriieerr  sshhaallll  bbee  sseeaalleedd  aarroouunndd  aallll  hhaannggeerrss  oorr  ootthheerr  pprroojjeeccttiioonnss  

tthhrroouugghh  tthhee  iinnssuullaattiioonn..  
  

nn..  CCoonnttiinnuuoouuss  iinnssuullaattiioonn  sshhaallll  bbee  pprroovviiddeedd  tthhrroouugghh  aallll  sslleeeevveess  aanndd  iinnssuullaattiioonn  
jjooiinnss  sshhaallll  bbee  ssttaaggggeerreedd  wwiitthh  rreessppeecctt  ttoo  jjooiinnttss  oonn  tthhee  aassssoocciiaatteedd  dduuccttwwoorrkk  
ssyysstteemm..  

  
oo..  WWhheerree  dduuccttss  ppaassss  tthhrroouugghh  wwaallllss  aanndd  ssllaabbss,,  ssuuiittaabbllee  ffiirree  ssttoopp  ssyysstteemm  sshhaallll  

bbee  pprroovviiddeedd  ffoorr  tthhee  dduucctt  iinncclluuddiinngg  tthhee  ffiirree  ddaammppeerr..    TThhee  ccoonnttiinnuuiittyy  ooff  tthhee  
iinnssuullaattiioonn  sshhaallll  bbee  mmaaiinnttaaiinneedd  tthhrroouugghhoouutt..  

  
11..1100..33    AAccoouussttiicc  LLiinniinngg  DDuuccttwwoorrkk  
  

aa..  AAllll  aaccoouussttiicc  lliinniinngg  sshhaallll  ccoommppllyy  wwiitthh  CCllaassss  11  ssuurrffaaccee  sspprreeaadd  ooff  ffllaammee  aanndd  
CCllaassss  00  rraattiinngg  wwhheenn  tteesstteedd  ttoo  BBSS  447766..  

  
bb..  AAllll  aaccoouussttiicc  lliinniinngg  sshhaallll  hhaavvee  aa  tthheerrmmaall  ccoonndduuccttiivviittyy  rraattiinngg  ooff  nnoott  mmoorree  

tthhaann  00..003366  WW//mm  KK  aatt  aa  mmeeaann  tteemmppeerraattuurree  ooff  2244°°CC  aanndd  sshhaallll  bbee  ooff  tthhee  sseemmii  
rriiggiidd  ttyyppee  mmaannuuffaaccttuurreedd  ffrroomm  mmiinniimmuumm  5500mmmm  tthhiicckk  mmiinneerraall  wwooooll  oorr  ffiibbrree  
ggllaassss,,  hhaavviinngg  aa  ddeennssiittyy  ooff  nnoott  lleessss  tthhaann  4488  kkgg//mm33..  

  
cc..  IInnssuullaattiioonn  sshhaallll  bbee  ffaacceedd  wwiitthh  ppeerrffoorraatteedd  ggaallvvaanniisseedd  sshheeeett..    IInnssuullaattiioonn  sshhaallll  

bbee  aaddhheerreedd  ttoo  tthhee  dduuccttss  wwiitthh  aann  aapppprroovveedd  ttyyppee  aaddhheessiivvee  aanndd  ffaasstteenneedd  wwiitthh  
wweellddeedd  ppiinnss  aanndd  ssppeeeedd  cclliippss  llooccaatteedd  aatt  nnoott  mmoorree  tthhaann  440000mmmm  cceennttrreess..  

  
dd..  AAllll  jjooiinnss  bbeettwweeeenn  iinnssuullaattiioonn  bbuuttttss  sshhaallll  hhaavvee  tthhee  ssuurrffaaccee  llaayyeerr  llaappppeedd  aanndd  

aaddhheerreedd  ttooggeetthheerr  oorr  ppoopp  rriivveetteedd  aass  aapppprroopprriiaattee  iinn  tthhee  ddiirreeccttiioonn  ooff  tthhee  aaiirr  
ffllooww..  

  
ee..  AAllll  eenndd  ppiieecceess  sshhaallll  bbee  ccoommpplleettee  wwiitthh  sshheeeett  mmeettaall  nnoossiinngg  aanndd  aallll  ccoorrnneerrss  

sshhaallll  bbee  hheelldd  ffiirrmm  wwiitthh  aanngglleess  ffoorrmmeedd  ffrroomm  ggaallvvaanniisseedd  sshheeeett  sstteeeell..  
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ff..  AAccoouussttiicc  lliinniinngg  sshhaallll  hhaavvee  ssoouunndd  aabbssoorrppttiioonn  ccooeeffffiicciieennttss  ooff  nnoott  lleessss  tthhaann  

ffoolllloowwiinngg::  
FFrreeqquueennccyy  ((hheerrttzz))  

TThhiicckknneessss  ((mmmm))  112255  225500  55000000  11000000  22000000  
  

2255  ((ffooiill  llaammiinnaattee))  ..0011  ..1199  ..4433  ..7711  ..7733  
5500  ((ffooiill  ((llaammiinnaattee))  ..2222  ..5522  ..7733  ..9944  ..9944  

  
  

gg..  AAccoouussttiicc  lliinniinngg  iinn  mmaassoonnrryy  dduuccttss  sshhaallll  bbee  aass  ffoorr  sshheeeett  mmeettaall  dduuccttss  aass  
pprreevviioouussllyy  ssppeecciiffiieedd  eexxcceepptt  tthhaatt  pprreesssseedd  11  mmmm  tthhiicckk  ggaallvvaanniisseedd  sstteeeell  ""ZZ""  
sseeccttiioonnss  sshhaallll  bbee  llooccaatteedd  aatt  aapppprrooxxiimmaatteellyy  11000000mmmm  cceennttrreess  ttoo  ssuuppppoorrtt  tthhee  
ffuullll  wweeiigghhtt  ooff  tthhee  bbuuttttss  iinn  aa  hhoorriizzoonnttaall  ddiirreeccttiioonn..  

  
hh..  TThhee  ggaallvvaanniisseedd  sstteeeell  ""ZZ""  sseeccttiioonnss  sshhaallll  bbee  ffiirrmmllyy  aattttaacchheedd  ttoo  tthhee  mmaassoonnrryy  

wwaallll  wwiitthh  eexxppaannddiinngg  ttyyppee  mmaassoonnrryy  aanncchhoorrss  oorr  aatt  nnoott  mmoorree  tthhaann  445500mmmm  
cceennttrreess..  

  
ii..  PPiinnss  aanndd  ssppeeeedd  cclliippss  sshhaallll  bbee  uusseedd  aass  ffoorr  dduuccttwwoorrkk  eexxcceepptt  tthhaatt  aapppprroovveedd  

cceemmeenntt  ttyyppee  ffiixxiinnggss  sshhaallll  bbee  uusseedd  ffoorr  ddiirreecctt  aanndd  ffiirrmm  aattttaacchhmmeenntt  ooff  ppiinnss  ttoo  
tthhee  mmaassoonnrryy  wwaallll  iinn  lliieeuu  ooff  wweellddeedd  ttyyppee..  

  
TThhee  tthhiicckknneessss  ooff  iinnssuullaattiioonn  sshhaallll  bbee  aass  ffoolllloowwss::  

  
    IInnssuullaattiioonn  TThhiicckknneessss  

DDuuttyy  LLooccaattiioonn  TThheerrmmaall  AAccoouussttiicc  

CCoonnddiittiioonneedd  aaiirr  
dduucctt  ((SSuuppppllyy  &&  
RReettuurrnn))  

IInn  ffaallssee  cceeiilliinngg  vvooiidd  ooff  
aaiirr  ccoonnddiittiioonneedd  ssppaaccee  
wwiitthh nnoo rrooooff aabboovvee 

2255mmmm    

  IInn  ffaallssee  cceeiilliinngg  vvooiidd  ooff  
aaiirr  ccoonnddiittiioonneedd  ssppaaccee  
wwiitthh rrooooff aabboovvee 

5500mmmm    

  IInn  aaiirr  hhaannddlliinngg  uunniitt  rroooomm  --  5500mmmm  

  IInn  aaiirr  hhaannddlliinngg  uunniitt  rroooomm  
wwhheerree  uussiinngg  AAHHUU  rroooomm  
aass rreettuurrnn pplleennuumm 

--  5500mmmm  

  IInn  ccoonnccrreettee  sshhaafftt  2255mmmm    

  IInn  nnoonn  aaiirr--ccoonnddiittiioonneedd  
ssppaaccee 

5500mmmm    

OOuuttssiiddee  aanndd  
vveennttiillaattiioonn  aaiirr  
dduucctt  

IInn  aaiirr--ccoonnddiittiioonneedd  ssppaaccee  
IInn  rreettuurrnn  aaiirr  ssppaaccee  

2255mmmm  
2255mmmm  
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PPllaannttrroooommss    5500mmmm  lliinneedd  wwiitthh  
ppeerrffoorraatteedd  sshheeeett  mmeettaall  wwiitthh  
2233%% ffrreeee aarreeaa  

  
11..1111    PPlleennuumm  BBooxx  
  

aa..  TThhee  pplleennuumm  bbooxxeess  sshhaallll  ggeenneerraallllyy  bbee  ddeessiiggnneedd  ttoo  mmeeeett  tthhee  rreeqquuiirreemmeennttss  aass  
ssppeecciiffiieedd  iinn  tthhee  NNooiissee  aanndd  VViibbrraattiioonn  CCoonnttrrooll  sseeccttiioonn  ooff  tthhiiss  SSppeecciiffiiccaattiioonn..  

  
bb..  TThhee  bbooxxeess  sshhaallll  bbee  ssoo  ddeessiiggnneedd  aass  ttoo  pprroovviiddee  aann  eeffffiicciieenntt,,  qquuiieett  aanndd  

mmaaiinntteennaannccee  ffrreeee  aaiirr  ddiissttrriibbuuttiioonn  ssyysstteemm..  
  
11..1122    TTeesstt  PPooiinnttss  
  

aa..  TTeesstt  hhoolleess  ffoorr  mmeeaassuurriinngg  aaiirr  ffllooww  sshhaallll  bbee  pprroovviiddeedd  aatt  tthhee  ffoolllloowwiinngg  
llooccaattiioonnss::  

  
ii))  AAtt  aallll  ffaannss  ((iinn  tthhee  ssttrraaiigghhtteesstt  sseeccttiioonn  ooff  dduucctt  nneeaarr  ttoo  tthhee  oouuttlleett))..  
iiii))  AAtt  mmaaiinn  bbrraanncchheess  aafftteerr  rreegguullaattiinngg  ddaammppeerrss..  

iiiiii))  AAtt  ccoooolliinngg  ccooiillss,,  hheeaatteerr  bbaatttteerriieess  ((bbootthh  bbeeffoorree  aanndd  aafftteerr  tthhee  ccooiill  oorr  
bbaatttteerryy))..  

iivv))  AAnnyy  ootthheerr  ppoossiittiioonn  iinnddiiccaatteedd  oonn  tthhee  DDrraawwiinnggss..  
  

bb..  TThhee  llooccaattiioonn  ooff  tthheessee  hhoolleess  sshhaallll  bbee  ccoonnffiirrmmeedd  bbyy  tthhee  AArrcchhiitteecctt..  
  

cc..  OOnn  iinnssuullaatteedd  dduuccttwwoorrkk,,  tthheessee  hhoolleess  sshhaallll  bbee  bbooxxeedd  oouutt  ffoorr  tthhee  tthhiicckknneessss  ooff  
tthhee  iinnssuullaattiioonn..  

  
dd..  TTeesstt  hhoolleess  sshhaallll  bbee  2255mmmm  ddiiaammeetteerr  aanndd  ffiitttteedd  wwiitthh  aann  eeffffeeccttiivvee  rreemmoovvaabbllee  

sseeaall..  
  

ee..  FFoorr  cciirrccuullaarr  dduuccttss  uupp  ttoo  11220000mmmm  ddiiaammeetteerr,,  pprroovviiddee  ttwwoo  hhoolleess  oonn  
ppeerrppeennddiiccuullaarr  cceennttrreelliinnee..    FFoorr  cciirrccuullaarr  dduuccttss  aabboovvee  11220000mmmm  ddiiaammeetteerr,,  
pprroovviiddee  ffoouurr  hhoolleess  oonn  ttwwoo  ppeerrppeennddiiccuullaarr  cceennttrreelliinneess  aatt  4455  ddeeggrreeeess  ttoo  eeaacchh  
ootthheerr..  

  
ff..  FFoorr  rreeccttaanngguullaarr  dduuccttss,,  pprroovviiddee  tthhee  ffoolllloowwiinngg::  

  
ii))  FFoouurr  dduuccttss  hhaavviinngg  ddiiaaggoonnaall  ddiimmeennssiioonnss  uupp  ttoo  445500mmmm  pprroovviiddee  ssiixx  

((66))  ooppeenniinnggss,,  llooccaatteedd  oonn  ttwwoo  ppeerrppeennddiiccuullaarr  ssiiddeess,,  tthhrreeee  ppeerr  ssiiddee..    
OOppeenniinnggss  ttoo  bbee  llooccaatteedd  aatt  11//66,,  11//22  aanndd  55//66  llooccaattiioonnss  oonn  bbootthh  dduucctt  
ffaacceess..  

iiii))  FFoorr  dduuccttss  hhaavviinngg  ddiiaaggoonnaall  ddiimmeennssiioonnss  uupp  ttoo  990000mmmm  pprroovviiddee  eeiigghhtt  
((88))  ooppeenniinnggss  llooccaatteedd  oonn  ttwwoo  ppeerrppeennddiiccuullaarr  ssiiddeess,,  ffoouurr  ppeerr  ssiiddee..    
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OOppeenniinnggss  ttoo  bbee  llooccaatteedd  aatt  11//88,,  33//88,,  55//88  aanndd  77//88  llooccaattiioonnss  oonn  bbootthh  
dduucctt  ffaacceess..  

iiiiii))  FFoorr  dduuccttss  hhaavviinngg  ddiiaaggoonnaall  ddiimmeennssiioonnss  uupp  ttoo  22330000mmmm  pprroovviiddee  tteenn  
((1100))  ooppeenniinnggss,,  llooccaatteedd  oonn  ttwwoo  ppeerrppeennddiiccuullaarr  ssiiddeess,,  ffiivvee  ppeerr  ssiiddee..    
OOppeenniinnggss  ttoo  bbee  llooccaatteedd  aatt  11//1100,,  33//1100,,  55//1100,,  77//1100  aanndd  99//1100  llooccaattiioonnss  
oonn  bbootthh  dduucctt  ffaacceess..  

iivv))  FFoorr  dduuccttss  hhaavviinngg  ddiiaaggoonnaall  ddiimmeennssiioonnss  eexxcceeeeddiinngg  22330000mmmm  pprroovviiddee  
ttwweellvvee  ((1122))  ooppeenniinnggss,,  llooccaatteedd  oonn  ttwwoo  ppeerrppeennddiiccuullaarr  ssiiddeess,,  ssiixx  ppeerr  
ssiiddee..    OOppeenniinnggss  ttoo  bbee  llooccaatteedd  11//1122,,  11//44,,  55//1122,,  77//1122,,  33//44  aanndd  1111//1122  
llooccaattiioonnss  oonn  bbootthh  dduucctt  ffaacceess..  

  
11..1133    LLeeaakk  TTeessttiinngg  
  

aa..  AAllll  llooww  pprreessssuurree  ssuuppppllyy  aanndd  eexxhhaauusstt  ssyysstteemmss  sshhaallll  bbee  tteesstteedd  bbyy  hhaanndd  ffeeeell  
aanndd  aauuddiioo  cchheecckkiinngg  ooff  aallll  jjooiinnttss  aanndd  sseeaalliinngg  aallll  oobbvviioouuss  lleeaakkss  wwiitthh  aa  
ssyynntthheettiicc  rruubbbbeerr  sseeaalliinngg  ccoommppoouunndd  ttoo  aapppprroovvaall..  

  
bb..  AAllll  mmeeddiiuumm  aanndd  hhiigghh  pprreessssuurree  ssyysstteemmss  sshhaallll  bbee  pprreessssuurree  tteesstteedd  ttoo  nnoott  lleessss  

tthhaann  22000000  PPaa  ssttaattiicc  pprreessssuurree  oorr  11..2255  ttiimmeess  tthhee  mmaaxxiimmuumm  ooppeerraattiinngg  
pprreessssuurree  ooff  tthhee  ssyysstteemm  wwhhiicchheevveerr  iiss  ggrreeaatteerr..  

  
cc..  DDuuccttwwoorrkk  ccaarrrryyiinngg  aaiirr  aatt  lleessss  tthhaann  1100  mm//ss  aanndd  pprreessssuurreess  lleessss  tthhaann  550000  PPaa  iiss  

llooww  pprreessssuurree..    FFoorr  vveelloocciittiieess  aabboovvee  1100  mm//ss  aanndd  pprreessssuurreess  ggrreeaatteerr  tthhaann  550000  
PPaa  bbuutt  lleessss  tthhaann  11550000  PPaa,,  dduuccttwwoorrkk  iiss  mmeeddiiuumm  pprreessssuurree..    FFoorr  vveelloocciittiieess  
oovveerr  1100  mm//ss  aanndd  pprreessssuurreess  ggrreeaatteerr  tthhaann  11,,550000  PPaa  bbuutt  uupp  ttoo  22,,550000  PPaa,,  
dduuccttwwoorrkk  iiss  hhiigghh  pprreessssuurree..  

  
dd..  RReeggaarrddlleessss  ooff  tthhee  aaccttuuaall  aaiirr  vveelloocciittyy  aanndd  pprreessssuurree,,  tthhee  ffoolllloowwiinngg  ssyysstteemmss  

sshhaallll  bbee  tteesstteedd  iinn  aaccccoorrddaannccee  wwiitthh  mmeeddiiuumm  pprreessssuurree  dduuccttwwoorrkk  ::  
  

ii))  AAllll  VVAAVV  ssyysstteemmss  
iiii))  SSmmookkee  ccoonnttrrooll//ppuurrggiinngg  ssyysstteemm  
iiiiii))  KKiittcchheenn  eexxhhaauusstt  ssyysstteemm  
iivv))  UUnnddeerrggrroouunndd  ccaarrppaarrkk  vveennttiillaattiioonn  

  
ee..  TThhee  tteesstt  aappppaarraattuuss,,  tteesstt  pprroocceedduurree,,  ddeetteeccttiioonn  aanndd  rreeppaaiirrss  ooff  lleeaakkss  sshhaallll  

ccoommppllyy  wwiitthh  tthhee  SShheeeett  MMeettaall  aanndd  AAiirr--CCoonnddiittiioonniinngg  CCoonnttrraaccttoorrss  NNaattiioonnaall  
AAssssoocciiaattiioonn  IInncc..  ooff  AAmmeerriiccaa  ((SSMMAACCNNAA))  MMaannuuaall  ffoorr  tthhee  BBaallaanncciinngg  aanndd  
AAddjjuussttmmeenntt  ooff  AAiirr  DDiissttrriibbuuttiioonn  SSyysstteemmss  AAIIAA  FFiillee  NNoo..  3300--DD--44  CChhaapptteerr  88  
((LLaatteesstt  EEddiittiioonn))  oorr  ootthheerr  aapppprroovveedd  ssttaannddaarrdd,,  eexxcceepptt  wwhheerree  tthhee  ffoolllloowwiinngg  
rreeqquuiirreemmeennttss  ssuuppeerrvveennee..  

  



 
Duct Work  SEC – 23 05 53 

 

A+ Engineers                                                                                                                             
MEP Consultants                                                                                                              Page 24 
 

ff..  TTeessttiinngg  sshhaallll  bbee  ddoonnee  iinn  sshhoorrtt  ccoonnvveenniieenntt  lleennggtthhss  aanndd  sshhaallll  iinncclluuddee  aallll  
bbrraanncchh  dduuccttss,,  rriisseerr  dduuccttss,,  fflleexxiibbllee  ccoonnnneeccttiioonnss  aanndd  ffiittttiinnggss  ffrroomm  tthhee  ffaann  
ddiisscchhaarrggee  uupp  ttoo  tthhee  tteerrmmiinnaall  eeqquuiippmmeenntt  aanndd  sshhaallll  bbee  ccoommpplleetteedd  pprriioorr  ttoo  tthhee  
iinnssuullaattiioonn  bbeeiinngg  aapppplliieedd..  

  
gg..  EEaacchh  sseeccttiioonn  tteesstteedd  iinnddiivviidduuaallllyy  sshhaallll  hhaavvee  aa  lleeaakkaaggee  rraattee  nnoott  eexxcceeeeddiinngg  

55%%  ppeerr  mmiinnuuttee  ooff  tthhee  ttoottaall  vvoolluummee  ooff  tthhee  sseeccttiioonn..    TThhuuss,,  aa  sseeccttiioonn  hhaavviinngg  aa  
ttoottaall  vvoolluummee  ooff  1122mm33  sshhaallll  hhaavvee  aa  lleeaakkaaggee  rraattee  nnoott  eexxcceeeeddiinngg  00..66mm33//mmiinn..  
oorr  1100  ll//ss..  

  
hh..  NNoottwwiitthhssttaannddiinngg  tthhee  aabboovvee,,  tthhee  ccuummuullaattiivvee  ttoottaall  ooff  tthhee  lleeaakkaaggeess  ffrroomm  aallll  

sseeccttiioonnss  sshhaallll  nnoott  eexxcceeeedd  00..55%%  ooff  tthhee  mmaaxxiimmuumm  ttoottaall  aaiirr  ffllooww  rraattee  ffoorr  tthhee  
ssyysstteemm..  

  
ii..  WWhheerree  tthhee  ccuummuullaattiivvee  ttoottaall  ooff  tthhee  lleeaakkaaggee  ffrroomm  iinnddiivviidduuaallllyy  tteesstteedd  

sseeccttiioonnss  eexxcceeeeddss  00..55%%  ooff  tthhee  mmaaxxiimmuumm  ttoottaall  aaiirr  ffllooww  rraattee  ffoorr  tthhee  ssyysstteemm,,  
tthhee  iinnddiivviidduuaall  sseeccttiioonnss  sshhaallll  bbee  rreetteesstteedd  aanndd  rreeppaaiirreedd  aass  nneecceessssaarryy  ttoo  
rreedduuccee  tthhee  ccuummuullaattiivvee  ttoottaall  lleeaakkaaggee  ttoo  lleessss  tthhaann  00..55%%  ooff  tthhee  mmaaxxiimmuumm  
ttoottaall  aaiirr  ffllooww  rraattee  ffoorr  tthhee  ssyysstteemm..  

  
jj..  OOnn  ccoommpplleettiioonn  ooff  tthhee  iinnssttaallllaattiioonn  ooff  aallll  mmeeddiiuumm  aanndd  hhiigghh  pprreessssuurree  

dduuccttwwoorrkk,,  aallll  jjooiinnttss  bbeettwweeeenn  tthhee  pprree--tteesstteedd  sseeccttiioonnss  sshhaallll  bbee  tteesstteedd  bbyy  tthhee  
bbrruusshh  aanndd  ssooaapp  bbuubbbbllee  mmeetthhoodd  aatt  tthhee  mmaaxxiimmuumm  aavvaaiillaabbllee  ssyysstteemm  pprreessssuurree  
aanndd  aallll  lleeaakkaaggee  mmaaddee  ggoooodd..  

  
kk..  NNoottiiffiiccaattiioonnss  ooff  tteessttss  sshhaallll  bbee  ggiivveenn  aatt  lleeaasstt  4488  hhoouurrss  pprriioorr  ttoo  tteessttiinngg  ooff  

eeaacchh  sseeccttiioonn  ssoo  tthhaatt  aa  rreepprreesseennttaattiivvee  mmaayy  oobbsseerrvvee  tthhee  tteesstt..  
  

ll..  TThhee  mmeetthhoodd  ooff  tteessttiinngg,,  sseeccttiioonnss  ooff  dduuccttss  aanndd  tthhee  tteesstt  pprroocceedduurree  sshhaallll  bbee  
cclleeaarrllyy  iinnddiiccaatteedd  oonn  sshhoopp  ddrraawwiinnggss  ssoo  tthhaatt  ssiittee  ppeerrssoonnnneell  iinnvvoollvveedd  iinn  tthhee  
tteessttiinngg  aarree  ffuullllyy  aawwaarree  ooff  tteessttiinngg  ccrriitteerriiaa..  

  
mm..  AAlltteerrnnaattiivvee  mmeetthhooddss  aanndd  pprroocceedduurreess  ooff  tteessttiinngg  mmaayy  bbee  uusseedd  pprroovviiddeedd  tthhaatt  

ffuullll  aapppprroovvaall  hhaass  bbeeeenn  oobbttaaiinneedd  pprriioorr  ttoo  pprroocceeeeddiinngg..  
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33..1144    AAIIRR  BBOOOOTTSS//PPLLEENNUUMM  BBOOXXEESS  
  
11..1144..11    GGeenneerraall  
  

aa..  TThhee  aaiirr  ffllooww  aanndd  aaccoouussttiiccss  ppeerrffoorrmmaannccee  ooff  tthhee  aaiirr  bboooott  sshhaallll  bbee  tteesstteedd  iinn  
aaccccoorrddaannccee  ttoo  AADDCC  SSttaannddaarrdd  oorr  ootthheerr  aapppprroovveedd  iinntteerrnnaattiioonnaall  ssttaannddaarrdd..  

  
b. The boot shall be provided with suitable support points independent of the 

suspended ceiling. 
  

cc..  TThhee  CCoonnttrraaccttoorr  sshhaallll  ccoo--oorrddiinnaattee  wwiitthh  tthhee  CCeeiilliinngg  CCoonnttrraaccttoorr  ffoorr  
iinnssttaallllaattiioonn  ooff  tthhee  aaiirr  bboooott  aanndd  ddiiffffuusseerr..  

  
11..1144..22    LLiigghhtt  TTrrooffffeerr  AAiirr  BBoooott  
  

aa..  TThhee  CCoonnttrraaccttoorr  sshhaallll  ssuuppppllyy  aanndd  iinnssttaallll  ssiinnggllee  aanndd  ddoouubbllee  aaiirr  bboooottss  aabboovvee  
lliigghhtt  ttrrooffffeerrss  aanndd  bbllaannkk  ooffff  tthhee  sslloottss  ooff  tthhee  lliigghhtt  ttrrooffffeerrss  wwhhiicchh  aarree  nnoott  uusseedd  
ffoorr  ssuuppppllyyiinngg  aaiirr  aass  iinnddiiccaatteedd  oonn  DDrraawwiinnggss..    TThhee  CCoonnttrraaccttoorr  sshhaallll  ccoo--
oorrddiinnaattee  wwiitthh  tthhee  lliigghhtt  ttrrooffffeerr  ssuupppplliieerr  ttoo  eennssuurree  mmaattcchhiinngg  ooff  ssiizzeess..  

  
bb..  TThhee  aaiirr  bboooott  sshhaallll  bbee  ccoonnssttrruucctteedd  ooff  00..88mmmm  ggaallvvaanniisseedd  sshheeeett  mmeettaall  aanndd  

iinntteerrnnaallllyy  lliinneedd  wwiitthh  mmiinniimmuumm  2255mmmm  tthhiicckk  2244kkgg//mm33  mmaatttt  ffaacceedd  ffiibbrreeggllaassss..    
AAnn  iinnlleett  ssppiiggoott  ooff  ssiizzee  aass  iinnddiiccaatteedd  oonn  DDrraawwiinnggss  sshhaallll  bbee  pprroovviiddeedd  ffoorr  
ccoonnnneeccttiinngg  fflleexxiibbllee  dduucctt..    AAtt  tthhee  oouuttlleett,,  tthhee  sslloott  wwiiddtthh  sshhaallll  bbee  aass  
nnoommiinnaatteedd  iinn  tthhee  ddrraawwiinnggss  aanndd  aatt  eeaacchh  oouuttlleett  tthheerree  sshhaallll  bbee  aann  aaddjjuussttaabbllee  
aaeerrooddyynnaammiiccaallllyy  ccuurrvveedd  eexxttrruuddeedd  aalluummiinniiuumm  bbllaaddee  ffoorr  aaddjjuussttmmeennttss  aatt  tthhee  
ssiittee  ffoorr  pprroojjeeccttiioonn  ooff  aaiirr  iinn  aa  hhoorriizzoonnttaall  oorr  vveerrttiiccaall  ppaatttteerrnn..  

  
cc..  TThhee  aaiirr  bboooott  mmuusstt  bbee  ccaappaabbllee  ooff  hhaannddlliinngg  tthhee  aaiirr  ffllooww  qquuaannttiittyy  ppeerr  mmeettrree  

ppeerr  sslloott  aass  iinnddiiccaatteedd  oonn  DDrraawwiinnggss..    TThhee  ssoouunndd  ppoowweerr  lleevveell  aatt  ssuucchh  rraatteedd  
ccaappaacciittyy  mmuusstt  ccoommppllyy  wwiitthh  tthhee  ssppeecciiffiieedd  nnooiissee  ccrriitteerriiaa..  

  
dd..  TThhee  bbllaannkk--ooffff  ppllaattee  sshhaallll  bbee  ooff  00..88mmmm  ggaallvvaanniisseedd  sshheeeett  mmeettaall  ppaaiinntteedd  mmaatttt  

bbllaacckk..    TThhee  ppllaattee  sshhaallll  bbee  sseeccuurreellyy  ffiixxeedd  bbyy  mmeeaannss  ooff  sspprriinngg  cclliippss  ttoo  
pprreevveenntt  aannyy  mmoovveemmeenntt..    TThhee  ppllaattee  sshhaallll  bbee  eeaassiillyy  ddeettaacchhaabbllee  ssoo  tthhaatt  aaiirr  
bboooottss  ccaann  bbee  iinnssttaalllleedd  ffoorr  aaiirr  ssuuppppllyy..    AAllll  ppllaatteess  sshhaallll  bbee  ooff  ssttaannddaarrdd  ssiizzeess  
aanndd  iinntteerrcchhaannggeeaabbllee..    FFiixxiinngg  ddeettaaiillss  sshhaallll  bbee  pprrooppoosseedd  ttoo  tthhee  ssaattiissffaaccttiioonn  ooff  
tthhee  AArrcchhiitteecctt  pprriioorr  ttoo  mmaannuuffaaccttuurree..  
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11..1144..33    AAiirr  BBoooott  FFoorr  SSuuppppllyy  AAiirr  DDiiffffuusseerrss  
  

aa..  TThhee  aaiirr  bboooott  sshhaallll  bbee  rroobbuussttllyy  ccoonnssttrruucctteedd  iinn  00..88mmmm  ggaallvvaanniisseedd  sshheeeett  mmeettaall  
aanndd  iinntteerrnnaallllyy  lliinneedd  wwiitthh  mmiinniimmuumm  2244  kkgg//mm33  ffiibbrreeggllaassss  lliinneerr  2255mmmm  tthhiicckk..    
AAllll  iinntteerrnnaall  ccoommppoonneennttss  sshhaallll  bbee  ppaaiinntteedd  mmaatttt  bbllaacckk..  

  
bb..  SSppiiggoott  ddiiaammeetteerr  ttoo  tthhee  aaiirr  bboooott  sshhaallll  bbee  ooff  220000mmmm  ddiiaammeetteerr  uunnlleessss  

ssppeecciiffiieedd  oorr  sshhoowwnn  ootthheerrwwiissee..  
  
11..1155    FFiirree  RReessiissttaanntt  DDuuccttwwoorrkk//EEnncclloossuurreess  
  

aa..  FFiirree  rreessiissttaanntt  dduuccttwwoorrkk  oorr  eenncclloossuurreess  sshhaallll  bbee  ffaabbrriiccaatteedd  ffrroomm  mmaatteerriiaall  
ssuucchh  aass  ""DDuurraasstteeeell""  oorr  ""PPrroommaatt""  oorr  aapppprroovveedd  eeqquuaall..  

  
bb..  TThhee  mmaatteerriiaallss  sshhaallll  hhaavvee  aaddeeqquuaattee  tthhiicckknneessss  aanndd  tthhee  ssaammee  ffiirree  rraattiinngg  

pprrooppeerrttiieess  aass  tthhee  ssttrruuccttuurree  iinn  wwhhiicchh  tthheeyy  aarree  iinnssttaalllleedd..  
  

cc..  FFiirree  rreessiissttaanntt  eenncclloossuurreess  sshhaallll  bbee  pprroovviiddeedd  ttoo  aallll  pprrootteecctteedd  lloobbbbiieess  aanndd  ffiirree  
eessccaappee  rroouutteess  wwhheerree  sseerrvviicceess  ppaassss  tthhrroouugghh,,  aanndd//oorr  ootthheerr  aarreeaass  aass  iinnddiiccaatteedd  
oonn  tthhee  ddrraawwiinnggss..  

  
dd..  FFiirree  rreessiissttiinngg  dduuccttwwoorrkk  sshhaallll  bbee  ccoonnssttrruucctteedd  aass  ppeerr  ssttaannddaarrdd  ggaallvvaanniisseedd  

sstteeeell  dduuccttwwoorrkk  ttoo  DDWW114422  aanndd  eennccaasseedd  iinn  1199mmmm  tthhiicckk  ffiirree  rreessiissttiinngg  bbooaarrdd  
uussiinngg  sseellff  ttaappppiinngg  ssccrreewwss..    PPrroovviiddee  ggaallvvaanniisseedd  sstteeeell  ssuuppppoorrtt  cchhaannnneellss  aatt  
660000mmmm  cceennttrreess..    TThhee  ssppaaccee  bbeettwweeeenn  tthhee  ffiirree  rreessiissttiinngg  bbooaarrdd  aanndd  mmeettaall  dduucctt  
sshhaallll  bbee  ppaacckkeedd  wwiitthh  mmiinneerraall  wwoooodd..  

  
ee..  TThhee  ccoommpplleettee  aasssseemmbbllyy  sshhaallll  bbee  nnoonn--ccoommbbuussttiibbllee  ttoo  BBSS  447766::PPaarrtt  44::11997700..  

  
ff..  FFiirree  rreessiissttiinngg  eenncclloossuurreess  sshhaallll  bbee  ssiimmiillaarrllyy  ccoonnssttrruucctteedd  aass  ffoorr  ffiirree  rreessiissttiinngg  

dduuccttwwoorrkk  bbuutt  wwiitthhoouutt  tthhee  mmiinneerraall  wwooooll..    AAss  mmaannyy  llaayyeerrss  ooff  ffiirree  rreessiissttiinngg  
bbooaarrdd  sshhaallll  bbee  uusseedd  aass  rreeqquuiirreedd  ttoo  pprroovviiddee  tthhee  rreeqquuiirreedd  ffiirree  rraattiinngg..    PPrroovviiddee  
aaddeeqquuaattee  ssuuppppoorrttss  ttoo  ssuuiitt  tthhee  wweeiigghhtt  ooff  tthhee  eenncclloossuurree..  

  
gg..  FFiirree  rreessiissttiinngg  bbooaarrdd  sshhaallll  hhaavvee  zzeerroo  iinnddiicceess  ffoorr  iiggnniittaabbiilliittyy,,  sspprreeaadd  ooff  ffllaammee  

aanndd  ssmmookkee  ddeevveellooppeedd,,  iinn  aaccccoorrddaannccee  wwiitthh  BBSS  447766  aanndd  aass  aapppprroovveedd  bbyy  tthhee  
FFSSBB..    TThhee  CCoonnttrraaccttoorr  sshhaallll  pprroovviiddee  CCeerrttiiffiiccaattee  ooff  SSuuppeerrvviissiioonn  wwiitthh  
eennddoorrsseemmeenntt  bbyy  ssuupppplliieerr''ss  PPEE  uuppoonn  ccoommpplleettiioonn  ooff  tthhee  iinnssttaallllaattiioonn..  
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11..1166    VVAARRIIAABBLLEE  AANNDD  FFAANN  AASSSSIISSTTEEDD  AAIIRR  VVOOLLUUMMEE  BBOOXXEESS  
  
11..1166..11    GGeenneerraall  
  

aa..  TThhee  CCoonnttrraaccttoorr  sshhaallll  sseelleecctt  aallll  bbooxxeess,,  eelleeccttrriicc  rreehheeaatteerrss  ssuuiittaabbllee  ffoorr  tthhee  
sscchheedduulleedd  dduuttiieess,,  aanndd  ssppaaccee  aavvaaiillaabbllee..  

  
bb..  VVAAVV  eeqquuiippmmeenntt  iinncclluuddiinngg  tthhee  eelleeccttrriicc  rreehheeaatteerrss  aass  aapppplliiccaabbllee  aanndd  ooccttooppuuss  

sshhaallll  bbee  ppaacckkeedd,,  ffaaccttoorryy  aasssseemmbblleedd  ttyyppee  ooff  iimmppoorrtteedd  oorriiggiinn  mmoouunntteedd  aass  
sshhoowwnn  oonn  tthhee  DDrraawwiinnggss..  

  
c. The boxes shall be supplied to meet the specified noise criteria. 

  
dd..  AAllll  VVAAVV  bbooxxeess  sshhaallll  bbee  ooff  tthhee  hhiigghheesstt  ccoommmmeerrcciiaall  ssttaannddaarrdd  aanndd  sshhaallll  bbee  

ddeessiiggnneedd,,  ccoonnssttrruucctteedd,,  rraatteedd  aanndd  tteesstteedd  ((iinncclluuddiinngg  aaccoouussttiicc  ppeerrffoorrmmaannccee))  iinn  
aaccccoorrddaannccee  wwiitthh  aann  aapppprroovveedd  aauutthhoorriittyy  ssuucchh  aass  AAiirr  DDiiffffuussiioonn  CCoouunncciill  
((AADDCC))  oorr  aapppprroovveedd  iinntteerrnnaattiioonnaall  ssttaannddaarrdd..  

  
ee..  MMaatteerriiaallss  sshhaallll  ccoommppllyy  wwiitthh  tthhee  rreelleevvaanntt  BBrriittiisshh  SSttaannddaarrddss  oorr  ootthheerr  

aapppprroovveedd  iinntteerrnnaattiioonnaall  ssttaannddaarrddss..  
  

ff..  AAllll  ffaaccttoorriieess  aapppplliieedd  aaccoouussttiiccaall  aanndd  tthheerrmmaall  iinnssuullaattiioonn,,  iinncclluuddiinngg  ffaacciinngg  
aanndd  aaddhheessiivvee  iiss  ttoo  bbee  ffiirree  rreessiissttaanntt  aanndd  iiss  ttoo  ccoonnffoorrmm  ttoo  tthhee  rreeqquuiirreemmeennttss  ooff  
tthhee  LLooccaall  AAuutthhoorriittiieess..      

  
gg..  PPoowweerr  ssuuppppllyy  ffoorr  VVAAVV//CCAAVV  tteerrmmiinnaallss  sshhaallll  bbee  ttaakkeenn  ffrroomm  tthhee  rreessppeeccttiivvee  

AAHHUU  mmoottoorr  ccoonnttrrooll  ppaanneell  wwiitthh  aallll  nneecceessssaarryy  wwiirriinnggss..    MMaaxxiimmuumm  55  
VVAAVV//CCAAVV  tteerrmmiinnaallss  sshhaallll  bbee  ccoonnnneecctteedd  ttoo  oonnee  MMCCBB  cciirrccuuiitt..  

  
11..1166..22    VVaarriiaabbllee  AAiirr  VVoolluummee  BBooxx  
  

aa..  AAllll  bbooxxeess  sshhaallll  hhaavvee  pprreessssuurree  iinnddeeppeennddeenntt  ccoonnttrrooll  ttyyppee..  
  

bb..  EEaacchh  bbooxx  sshhaallll  hhaavvee  aa  mmaattcchhiinngg  tthheerrmmoossttaatt..    TThhee  ffiinniisshhiinngg  sshhaallll  bbee  
rreeqquuiirreedd  ttoo  mmaattcchh  wwiitthh  tthhee  iinntteerriioorr  ddeessiiggnn..    CCoonnffiirrmmaattiioonn  ooff  eexxaacctt  llooccaattiioonn  
aanndd  ffiinniisshhiinngg  mmuusstt  bbee  oobbttaaiinneedd  ffrroomm  tthhee  AArrcchhiitteecctt  bbeeffoorree  iinnssttaallllaattiioonn..  

  
cc..  AAllll  bbooxxeess  sshhaallll  bbee  sseellff--ccoonnttaaiinneedd  aanndd  ffaabbrriiccaatteedd  ffrroomm  ggaallvvaanniisseedd  sstteeeell  ooff  

mmiinniimmuumm  2222  ggaauuggeess..  
  

dd..  TThhee  ccaassiinngg  sshhaallll  bbee  sseeaalleedd  ttoo  lliimmiitt  ttoo  tthhee  lleeaakkaaggee  ooff  aaiirr  ttoo  nnoott  mmoorree  tthhaann  
tthhee  ssppeecciiffiieedd  ppeerrcceennttaaggee  ooff  tthhee  aaiirr  vvoolluummee  hhaannddlleedd  aatt  tthhee  ccoorrrreessppoonnddiinngg  
wwoorrkkiinngg  pprreessssuurree  aass  sshhoowwnn  iinn  tthhee  eeqquuiippmmeenntt  sscchheedduullee..    TThhee  ddaattaa  mmuusstt  bbee  
ssuubbmmiitttteedd  aatt  tthhee  ttiimmee  ooff  tteennddeerriinngg..  
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ee..  TThhee  ccaassiinnggss  sshhaallll  bbee  lliinneedd  iinntteerrnnaallllyy  ttoo  pprroovviiddee  tthheerrmmaall  aanndd  aaccoouussttiicc  
iinnssuullaattiioonn,,  tthhee  iinnssuullaattiioonn  sshhoouulldd  hhaavvee  aann  iinnddeexx  nnuummbbeerr  bbeellooww  1122  aass  
ddeeffiinneedd  iinn  tthhee  ''FFiirree  PPrrooppaaggaattiioonn  TTeessttss'',,  BBSS  447766::PPaarrtt  66  aanndd  bbee  pprrootteecctteedd  
aaggaaiinnsstt  eerroossiioonn..  

  
ff..  AAllll  aaccoouussttiicc  tteessttss  sshhaallll  bbee  ccaarrrriieedd  oouutt  iinn  aann  aapppprroovveedd  TTeessttiinngg  LLaabboorraattoorryy..    

SSoouunndd  ppoowweerr  lleevveell  tteessttss  rreessuullttss  ffoorr  bbootthh  aaiirr  ddiisscchhaarrggee  aanndd  ccaassiinngg  rraaddiiaattiioonn  
nnooiissee  sshhaallll  bbee  ttaabbuullaatteedd  ffoorr  aallll  wwaavvee  bbaannddss  ffrroomm  6633  HHzz  ttoo  44000000  HHzz  ffoorr  110000  
PPaa  aanndd  225500  PPaa,,  aanndd  ssuubbmmiitttteedd  ffoorr  aapppprroovvaall  pprriioorr  ttoo  oorrddeerriinngg..  

  
gg..  UUnnddeerr  nnoo  cciirrccuummssttaanncceess  sshhaallll  tthhee  ssoouunndd  ppoowweerr  lleevveellss  eexxcceeeedd  tthhee  

mmaaxxiimmuumm  ppeerrmmiissssiibbllee  lleevveellss  iinnddiiccaatteedd  iinn  tthhee  ""EEqquuiippmmeenntt  SScchheedduullee""..  
  

hh..  EEaacchh  bbooxx  sshhaallll  hhaavvee  aann  aacccceessss  ddoooorr((ss))  wwhhiicchh  mmuusstt  bbee  aaiirr  ttiigghhtt  aanndd  
ppoossiittiioonneedd  ttoo  eennaabbllee  eeaassee  ooff  mmaaiinntteennaannccee  ((ffrroomm  bbeellooww))  oonn  tthhee  wwoorrkkiinngg  
ppaarrttss  wwiitthhiinn  tthhee  bbooxx..  

  
i. Where boxes comprising a number of components are offered, each 

component shall be constructed in sheet metal and to a similar specification 
as indicated above and shall be provided with connecting flanges and 
complete in all respects. 

  
jj..  VVAAVV  bbooxxeess  sshhaallll  bbee  nnoorrmmaallllyy  ooppeenn  aanndd  ffiitttteedd  wwiitthh  aa  tthheerrmmoossttaattiiccaallllyy  

ccoonnttrroolllleedd  eelleeccttrriicc  oorr  ppnneeuummaattiicc  aaccttuuaattoorr  aass  ssppeecciiffiieedd  ttoo  vvaarryy  tthhee  ssuuppppllyy  
vvoolluummee  bbeettwweeeenn  tthhee  lliimmiittss  sscchheedduulleedd  aanndd  pprreessssuurree  iinnddeeppeennddeenntt..  

  
kk..  CCoonnttrrooll  sshhaallll  bbee  ±±55%%  aatt  aannyy  ppooiinntt  iinn  tthhee  rraannggee,,  ffoorr  iinnlleett  ssttaattiicc  pprreessssuurree  

bbeettwweeeenn  5500  PPaa  aanndd  550000  PPaa..  
  

ll..  AA  ffaacciilliittyy  sshhaallll  bbee  pprroovviiddeedd  ttoo  mmooddiiffyy  tthhee  ooppeerraattiinngg  vvoolluummee  bbyy  ssiimmppllee  
aaddjjuussttmmeenntt  ((wwiitthhiinn  tthhee  ccaattaalloogguuee  rraannggee))..    AA  ccaalliibbrraattiioonn  ssccaallee  iinn  mm³³//ss  sshhaallll  
bbee  ffiitttteedd..  

  
mm..  TThhee  vvoolluummee  ccoonnttrrooll  ddeevviicceess  sshhaallll  bbee  rroobbuussttllyy  ccoonnssttrruucctteedd  ffrroomm  aalluummiinniiuumm  

oorr  ootthheerr  ccoorrrroossiioonn  rreessiissttaanntt  mmaatteerriiaallss  aanndd  hhaavvee  aa  pprroovveenn  rreeccoorrdd  ooff  aaccccuurraattee  
aanndd  mmaaiinntteennaannccee  ffrreeee  ooppeerraattiioonn..    UUnniitt  sshhaallll  bbee  ddeessiiggnneedd  ffoorr  ffiieelldd  
ccoonnvveerrssiioonn  ffrroomm  nnoorrmmaallllyy  ooppeenn  ttoo  nnoorrmmaallllyy  cclloosseedd,,  oorr  vviiccee  vveerrssaa,,  wwiitthhoouutt  
rreellooccaattiinngg  tthhee  aaccttuuaattoorr,,  cchhaannggiinngg  ppaarrttss  oorr  aaddddiinngg  rreellaayyss..    TThhee  ddaammppeerrss\\  
sshhaallll  hhaavvee  bbuuiilltt--iinn  ssttoopp  ttoo  pprreevveenntt  oovveerrssttrriikkiinngg  aanndd  sshhaallll  sseeaall  aaggaaiinnsstt  aann  
aapppprroovveedd  ggaasskkeett  ttoo  lliimmiitt  cclloossee--ooffff  lleeaakkaaggeess  lloowweerr  tthhaann  tthhaatt  ssppeecciiffiieedd..    TThhee  
lleeaakkaaggee  ddaattaa  sshhaallll  bbee  ssuubbmmiitttteedd  aatt  tthhee  ttiimmee  ooff  tteennddeerriinngg..  
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11..1166..33    FFaann  AAssssiisstteedd  VVaarriiaabbllee  AAiirr  VVoolluummee  BBooxx  
  

aa..  VVaarriiaabbllee  vvoolluummee  ffaann  aassssiisstteedd  tteerrmmiinnaall  uunniittss  sshhaallll  ccoommpprriissee  aann  aaccoouussttiicc  
iinnssuullaatteedd  ccaassiinngg,,  pprriimmaarryy  ssuuppppllyy  aaiirr  iinnlleett  ddaammppeerr  aanndd  ddaammppeerr  ccoonnttrrooll,,  
sseeccoonnddaarryy  aaiirr  ffaann  wwiitthh  bbaacckk  ddrraauugghhtt  ddaammppeerr  ccoommpplleettee  wwiitthh  ssppeeeedd  
ccoonnttrroolllleerr,,  mmiixxiinngg  cchhaammbbeerr  aanndd  iinnlleett  aanndd  oouuttlleett  ccoonnnneeccttiioonnss..  

  
bb..  AAllll  aassppeeccttss  ooff  ffaann  aassssiisstteedd  VVAAVV  bbooxxeess  sshhaallll  mmaattcchh  tthhoossee  ffoorr  VVAAVV  bbooxxeess  

aass  aapppprroopprriiaattee  aanndd  aass  ssppeecciiffiieedd  eellsseewwhheerree  iinn  tthhiiss  ssppeecciiffiiccaattiioonn..  
  

cc..  SSeeccoonnddaarryy  aaiirr  ffaann  aanndd  mmoottoorr  aasssseemmbblliieess  sshhaallll  bbee  cceennttrriiffuuggaall,,  aalluummiinniiuumm  
ssccrroollll  aanndd  ssttaaiinnlleessss  sstteeeell  sshhaafftt  ssttaattiiccaallllyy  aanndd  ddyynnaammiiccaallllyy  bbaallaanncceedd..    FFaann  
aasssseemmbbllyy  sshhaallll  bbee  ffiitttteedd  wwiitthh  vviibbrraattiioonn  iissoollaattoorrss  ttoo  pprreevveenntt  nnooiissee  
ttrraannssmmiissssiioonn..    FFaannss  sshhaallll  bbee  ssuuiittaabbllee  ffoorr  vvaarriiaabbllee  ssppeeeedd  ooppeerraattiioonn..    FFaannss  
sshhaallll  bbee  sseelleecctteedd  ttoo  ooppeerraattee  aatt  aann  eexxtteerrnnaall  ssttaattiicc  pprreessssuurree  aass  sscchheedduulleedd..  

  
dd..  PPrriimmaarryy  aaiirr  ddaammppeerrss  sshhaallll  bbee  aarrrraannggeedd  ttoo  bbee  nnoorrmmaallllyy  cclloosseedd  wwiitt  tthhee  

ccoonnttrrooll  ssyysstteemm  ffiitttteedd  ttoo  tthhee  tteerrmmiinnaall  uunniittss..  
  
11..1166..44    CCoonnssttaanntt  AAiirr  VVoolluummee  BBooxxeess  
  

a. Constant volume boxes shall be pressure independent and shall be 
constructed similar to VAV boxes. 

  
bb..  TThhee  CCoonnttrraaccttoorr  sshhaallll  ssuuppppllyy  aanndd  iinnssttaallll  tthhee  ccoonnssttaanntt  vvoolluummee  bbooxxeess  

iinncclluuddiinngg  tthhee  vveelloocciittyy  sseennssoorr  aanndd  aaccttuuaattoorr  aarree  ccoommppaattiibbllee  wwiitthh  tthhee  ccoonnttrrooll  
ssyysstteemm  ttoo  bbee  uusseedd..  

  
11..1166..55    EElleeccttrriiccaall  RReehheeaatteerr  
  

aa..  RReehheeaatteerr  eelleemmeennttss  ((wwhheerree  ssppeecciiffiieedd))  sshhaallll  bbee  mmoouunntteedd  iinn  ssuuppppllyy  aaiirr  
dduuccttwwoorrkk  aaddjjaacceenntt  ttoo  uunniitt  ddiisscchhaarrggee  aanndd  sshhaallll  ccoommppllyy  wwiitthh  aallll  rreelleevvaanntt  
llooccaall  ccooddeess..    RReehheeaatteerr  ccaappaacciittiieess,,  vvoollttaaggeess  aanndd  sstteeppss  ooff  ccoonnttrrooll  aarree  
sscchheedduulleedd..  

  
bb..  EEaacchh  bbooxx  rreehheeaatteerr  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  aa  mmaannuuaall  rreesseett  hhiigghh  lliimmiitt  ssaaffeettyy  

tthheerrmmoossttaatt  mmoouunntteedd  ddoowwnnssttrreeaamm  ooff  tthhee  eelleemmeennttss..    TThheerrmmoossttaattss  sshhaallll  hhaavvee  
ccoonncceeaalleedd  ssccrreewwddrriivveerr  sseett  ppooiinntt  aaddjjuussttmmeenntt  iinn  tthhee  rraannggee  00  ttoo  110000  CC  wwiitthh  aa  
hhiigghh  lliimmiitt  ddiiaall  ssttoopp  ffaaccttoorryy  aaddjjuusstteedd  ttoo  5522  CC  bbuutt  ccaappaabbllee  ooff  bbeeiinngg  aaddjjuusstteedd  
iinn  tthhee  ffiieelldd..  

  
cc..  SSwwiittcchh  ccoonnttaacctt  aaccttiioonn  sshhaallll  bbee  ssiinnggllee  ppoollee  ddoouubbllee  tthhrrooww..    TThheerrmmoossttaattss  sshhaallll  

hhaavvee  aa  rroodd  aanndd  ttuubbee  sseennssiinngg  eelleemmeenntt..  
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dd..  AA  sshheeeett  sstteeeell  eenncclloossuurree  wwiitthh  aa  rreemmoovvaabbllee  ccoovveerr  sshhaallll  bbee  pprroovviiddeedd  oovveerr  tthhee  
rreehheeaatteerr  eelleemmeenntt  tteerrmmiinnaallss..    UUnnddeerr  nnoo  cciirrccuummssttaanncceess  sshhaallll  aannyy  ootthheerr  
eeqquuiippmmeenntt  bbee  mmoouunntteedd  uunnddeerr  tthhiiss  ccoovveerr..    HHeeaatteerr  eelleemmeennttss  sshhaallll  bbee  
ccoonnnneecctteedd  wwiitthh  hhiigghh  tteemmppeerraattuurree  ccaabbllee,,  wwiitthh  tteerrmmiinnaattiioonnss  mmaaddee  ssttrriiccttllyy  iinn  
aaccccoorrddaannccee  wwiitthh  tthhee  eelleemmeenntt  mmaannuuffaaccttuurreerr''ss  rreeqquuiirreemmeennttss,,  ssuucchh  tthhaatt  
ddeetteerriioorraattiioonn  aanndd  bbuurrnniinngg  ooff  tthhee  ccaabbllee  aatt  tthhee  tteerrmmiinnaattiioonn  ppooiinntt  iiss  aavvooiiddeedd  
tthhrroouugghhoouutt  tthhee  lliifftt  ooff  tthhee  bbuuiillddiinngg..  

  
ee..  AAnn  eeaarrtthh  ssttrraapp  sshhaallll  bbee  ccoonnnneecctteedd  ttoo  tthhee  rreemmoovvaabbllee  rreehheeaatteerr  eelleemmeenntt  ppllaattee  

ffrroomm  tthhee  mmaaiinn  eeaarrtthh  ccoonnnneeccttiioonn  ttoo  tthhee  uunniitt..    RReehheeaatteerr  eelleemmeennttss  sshhaallll  bbee  
ffuullllyy  wwiitthhddrraawwaabbllee  wwiitthhoouutt  ddaammaaggee  ttoo  hhiigghh  tteemmppeerraattuurree  pprrootteeccttiioonn  sseennssiinngg  
eelleemmeennttss..  

  
ff..  AAnnyy  ccoonnttrrooll  eeqquuiippmmeenntt  rreeqquuiirreedd  oonn  tthhee  bbooxx  sshhaallll  bbee  mmoouunntteedd  iinn  aa  sseeppaarraattee  

eenncclloossuurree  llooccaatteedd  aa  mmiinniimmuumm  ooff  550000mmmm  cclleeaarr  ooff  tthhee  tteerrmmiinnaall  eenncclloossuurree,,  
mmeeaassuurreedd  eeddggee  ttoo  eeddggee..    CCaabblliinngg  ttoo  tthhee  rreehheeaatteerr  eelleemmeennttss  sshhaallll  bbee  pprroovviiddeedd  
wwiitthh  tthhee  uunniitt,,  ffrroomm  aapppprroovveedd  ttuunnnneell  ttyyppee  iinnddiirreecctt  pprreessssuurree  tteerrmmiinnaallss  
mmoouunntteedd  iinn  tthhee  ccoonnttrroollss  eenncclloossuurree,,  ssuucchh  tthhaatt  aallll  oonn--ssiittee  ccoonnnneeccttiioonnss  aarree  
mmaaddee  iinn  tthhee  ccoonnttrroollss  eenncclloossuurree..  

  
gg..  AA  cclleeaarrllyy  llaabbeelllleedd  iissoollaattiinngg  sswwiittcchh  sshhaallll  bbee  mmoouunntteedd  oonn  tthhee  ssiiddee  ooff  tthhee  

ccoonnttrroollss  eenncclloossuurree..  
  

hh..  RReehheeaatteerrss  sshhaallll  bbee  iinnssttaalllleedd  iinn  aa  ggaallvvaanniisseedd  sstteeeell  pplleennuumm  iinnssuullaatteedd  wwiitthh  
iinnssuullaattiioonn  mmeeeettiinngg  NNFFPPAA  9900AA  rreeqquuiirreemmeennttss  aanndd  VVLL  118811  eerroossiioonn  
rreeqquuiirreemmeennttss..  
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1.17  RE-INSULATED DUCT WORK 
  
11..1177..11          MMaatteerriiaallss  
  

aa..  TThhee  pprree--iinnssuullaatteedd  dduucctt  wwoorrkk  ppaanneell  mmaannuuffaaccttuurreerr  sshhaallll  EEuurrooppeeaann  oorriiggiinn..    
bb..  TThhee  dduucctt  wwoorrkk  sshhaallll  bbee  mmaaddee  ooff  pprree--iinnssuullaatteedd  aalluummiinniiuumm  ssaannddwwiicchh  ppaanneellss  wwiitthh  

aalluummiinniiuumm  ffooiill  bbootthh  ssiiddeess  ooff  tthhee  ssaannddwwiicchh  ppaanneell  ffiilllleedd  wwiitthh  eexxppaannddeedd  
ppoollyyuurreetthhaannee  rriiggiidd  ffooaamm  iinnssuullaattiioonn..  

cc..  BBootthh  ssiiddeess  ooff  tthhee  aalluummiinniiuumm  ffooiillss  sshhaallll  bbee  llaaccqquueerreedd  wwiitthh  aa  33  gg//ssqq..mm  wweeaatthheerrpprrooooff  
aanndd  uullttrraavviioolleett  rraayyss  pprrootteeccttiioonn  ppoollyysstteerr  llaaccqquueerr..  

dd..  AAllll  tthhee  ppaanneellss  sshhaallll  bbee  eemmbboosssseedd  wwiitthh  tthhee  nnaammee  ooff  tthhee  mmaannuuffaaccttuurreerr  aanndd  
pprroodduuccttiioonn  ddaattee..    

ee..  MMiinniimmuumm  tthheerrmmaall  iinnssuullaattiioonn  cchhaarraacctteerriissttiiccss  sshhaallll  bbee  aass  ffoolllloowwss::  
••  IInnssuullaattiinngg  mmaatteerriiaall::  CClloossee  cceellll  rriiggiidd  eexxppaannddeedd  ppoollyyuurreetthhaannee  ffooaamm,,  

CCFFCC,,  HHCCFFCC  aanndd  HHFFCC  ffrreeee..  
••  DDeennssiittyy  4455--4488  kkgg//ccuu..mm,,  
••  TThheerrmmaall  CCoonndduuccttiivviittyy  

--  IInniittiiaall                        00..00220066  WW//mmKK    
                                                                                                                  --    AAfftteerr  aaggiinngg  00..00222266  WW//mmKK  

••  FFiirree  RReeaaccttiioonn  ––  CCllaassss  BB  EEuurrooppeeaann  SSttaannddaarrdd  
••  PPrreessssuurree::  22000000  PPaa  ––  ooppeerraattiinngg  
••  PPrreessssuurree::    55000000  PPaa  ––    11  HHrr..  
••  AAiirr  TTiigghhttnneessss  --  CCoommpplliiaannccee  wwiitthh  EENN  11550077,,  EENN  1144223399  CCllaassss  BB  aanndd  

CC                                                                                                                                
••  WWaatteerr  vvaappoouurr  TTrraannssmmiissssiioonn::    >>  22000000  ssqq..mm..hhPPaa//mmgg  
••  MMaaxx..  VVeelloocciittyy::  3355  mm//ss    
••  WWoorrkkiinngg  TTeemmppeerraattuurree::  --3355ddeegg  CC..  ttoo  ++111100  ddeegg..CC        
••                                                                                                                  

  
DDeessccrriippttiioonn  DDuucctt  WWoorrkk  

((IInnddoooorr  
IInnssttaallllaattiioonn))  

DDuucctt  WWoorrkk  
((OOuuttddoooorr  //  
EExxppoosseedd    
IInnssttaallllaattiioonn)) 

DDuucctt  WWoorrkk  
((MMeecchh..//  PPllaanntt  
RRoooommss//  LLaarrggee  
SSeeccttiioonnss)) 

RReemmaarrkkss  

PPaanneell  
TThhiicckknneessss    

  2211  mmmm    3300  mmmm      3300  mmmm  OOtthheerrwwiissee  aass  ppeerr  
MMaannuuffaaccttuurreerr’’ss  
RReeccoommmmeennddaattiioonnss 

OOuutteerr  FFooiill  
TThhiicckknneessss  

8800  MMiiccrroonnss  
((EEmmbboosssseedd))  

220000  MMiiccrroonnss  
((EEmmbboosssseedd))  

220000  MMiiccrroonnss  
((EEmmbboosssseedd))  

OOtthheerrwwiissee  aass  ppeerr  
MMaannuuffaaccttuurreerr’’ss  
RReeccoommmmeennddaattiioonnss 

IInnnneerr  FFooiill  
TThhiicckknneessss    

8800  MMiiccrroonnss    8800  MMiiccrroonnss    8800  MMiiccrroonnss    OOtthheerrwwiissee  aass  ppeerr  
MMaannuuffaaccttuurreerr’’ss  
RReeccoommmmeennddaattiioonnss 

  



 
Duct Work  SEC – 23 05 53 

 

A+ Engineers                                                                                                                             
MEP Consultants                                                                                                              Page 32 
 

11..1177..22                IInnssttaallllaattiioonnss  
  

aa..  TToo  bbee  ggeenneerraallllyy  iinn  aaccccoorrddaannccee  wwiitthh  mmaannuuffaaccttuurreerr’’ss  gguuiiddeelliinneess,,  uunnddeerr  tthhee  
ssuuppeerrvviissiioonn..  CCeerrttiiffiieedd  pprrooffeessssiioonnaall//mmaannuuffaaccttuurreerr’’ss  llooccaall  aaggeenntt..  

bb..  DDuucctt  sshhaallll  ssiittee  ddeelliivveerreedd  rreeaaddyy  ttoo  iinnssttaallll,,  aanndd  ffaabbrriiccaatteedd  iinn  tthhee  llooccaall  aaggeennttss  
wwoorrkksshhoopp..  

cc..  TThhee  pprree--iinnssuullaatteedd  dduucctt  wwoorrkk  ssuupppplliieerr  sshhaallll  bbee  tthhee  ssoollee  aauutthhoorriizzeedd  ddeeaalleerr//aaggeenntt  bbyy  
tthhee  mmaannuuffaaccttuurreerr..  

dd..  TThhee  llooccaall  aaggeenntt  mmuusstt  hhaavvee  hhiiss  oowwnn  ffaabbrriiccaattiioonn  wwoorrkksshhoopp  ccoommpplleetteellyy  eeqquuiippppeedd  
wwiitthh  aallll    nneecceessssaarryy  mmaannuuffaaccttuurreerr’’ss  rreeccoommmmeennddeedd  ttoooollss  aanndd  iinnssttrruummeennttss..  

ee..  TThhee  dduuccttss  sshhaallll  bbee  ffaabbrriiccaatteedd  ccoommpplleetteellyy  iinn  aaccccoorrddaannccee  wwiitthh  tthhee  mmaannuuffaaccttuurreerr’’ss  
gguuiiddeelliinneess//rreeccoommmmeennddaattiioonnss..  

ff..  DDuucctt  sshhaallll  bbee  jjooiinniinngg  uussiinngg  mmaannuuffaaccttuurreerr’’ss  rreeccoommmmeennddeedd  ffllaannggee//sslliiddee--iinn--
cchhaannnneellss..  AAnndd  ccoonnnneecctteedd  ttoo  tthhee  dduucctt  ppaanneellss  uussiinngg  sseellff--eexxttiinngguuiisshhiinngg  aaddhheessiivvee  
ccoommppoosseedd  ooff  ssppeecciiaall  rreessiinn  pprroovviiddeedd  bbyy  tthhee  mmaannuuffaaccttuurreerr..  

gg..  AApppplliiccaattiioonn  ooff  ggaasskkeett  iinn  TTeefflloonn  bbeettwweeeenn  tthhee  jjooiinniinngg  ssyysstteemm  ttoo  pprroovviiddee  pprrooppeerr  aaiirr  
ttiigghhttnneessss,,  bbootthh  oonn  nneeggaattiivvee  oorr  ppoossiittiivvee,,  ccoommppllyyiinngg  ttoo  EENN  1133440033  CCllaassss  bb  aanndd  CC..  

hh..  DDuucctt  sseeccttiioonn  aanndd  tthhee  iinntteerrnnaall  pprreessssuurree  tthhee  dduucctt  wwoorrkk  mmuusstt  bbee  pprroovviiddeedd  wwiitthh  
ssttiiffffeenniinngg  ddeevviicceess  ccoommppoosseedd  ooff  aalluummiinniiuumm  ssttiiffffeenniinngg  rrooddss  ((aapppprrooxx..  mmiinn..  1144  mmmm  
ddiiaa))  ccoonnnneecctteedd  wwiitthh  aa  ccrroossss  ffiixxiinngg  ddeevviiccee,,  aapppplliieedd  ttoo  tthhee  dduucctt  bbyy  mmeeaannss  ooff  PPVVCC  
ppllaatteess  aapppprrooxx..  112200  mmmm  ddiiaa..    ffoorr  iinnddoooorr  aapppplliiccaattiioonn  aanndd  sstteeeell  ppllaatteess  ((aapppprrooxx..  mmiinn..  
117700mmmm  ddiiaa..  ffoorr  oouuttddoooorr//hheeaavvyy  aapppplliiccaattiioonn..  

ii..  AAllll  tthhee  dduucctt  ss  sshhaallll  bbee  aass  ppeerr  aapppprroovveedd  sshhoopp  ddrraawwiinnggss  pprreeppaarreedd  bbyy  tthhee  CCoonnttrraaccttoorr..  
jj..  FFllaannggiinngg::  AAnnttii--ccoonnddeennssaattiioonn  ppoollyymmeerr  ffllaannggee  pprrooffiillee,,  iinnvviissiibbllee//fflluusshh  ttyyppee,,  eexxtteerrnnaall  

ccoorrnneerrss  ooff  tthhee  dduuccttss  sshhaallll  bbee  pprroovviiddeedd  wwiitthh  aalluummiinniiuumm  sseellff  aaddhheessiivvee  ttaappee  ooff  ssaammee  
ffiinniisshh  aass  ooff  tthhee  dduucctt..  

kk..  TTeeee  CCoonnnneeccttiioonn::  llaarrggee  bbrraanncchheess  eexxcceeeeddiinngg  990000  WW  xx  445500  HH  ((aannyy  ddiirreeccttiioonn)),,  uussiinngg  
ddeeddiiccaatteedd  TTeeee--ccoonnnneeccttoorr  pprrooffiillee..  

ll..  DDaammppeerr  sshhaallll  bbee  ooff  ssaammee  mmaatteerriiaall  aass  ooff  pprree--iinnssuullaatteedd  dduucctt,,  wwiitthh  mmiilldd  
sstteeeell//aalluummiinniiuumm  bbllaaddeess..  

mm..  DDaammppeerr  CCoonnnneeccttiioonn::  SSppeecciiaall  ffllaannggeedd  ccoonnnneeccttoorr  sshhaallll  bbee  uusseedd..  
nn..  FFlleexxiibbllee  DDuucctt  CCoonnnneeccttiioonn::  UUssee  ssppiinn  ccoollllaarrss//ssppeecciiaall  bbaannddss  aarrrraannggeemmeennttss..  

  
11..1177..33  WWaarrrraannttyy  
  

aa..  MMaannuuffaaccttuurreerr//aaggeenntt  sshhaallll  wwaarrrraanntt  tthhee  ssyysstteemm  aaggaaiinnsstt  mmaannuuffaaccttuurriinngg  ddeeffeeccttss  aanndd//  
ddeetteerriioorraattiioonn  ffoorr  1100  yyeeaarrss  ffrroomm  tthhee  ddaattee  ooff  ccoommmmiissssiioonniinngg..  

  
bb..  CCoonnttrraaccttoorr’’ss  iinnssttaallllaattiioonn  sshhaallll  bbee  ddeeeemmeedd  aass  aacccceeppttaabbllee  bbyy  tthhee  EEnnggiinneeeerr//EEmmppllooyyeerr,,  

aafftteerr  mmaannuuffaaccttuurreerr//aaggeenntt  cceerrttiiffiieedd  tthhaatt  iitt  iiss  iinn  ccoonnffoorrmm  ttoo  ssttaannddaarrddss  aanndd  hhaass  bbeeeenn  
iinnssppeecctteedd  iinn  ccoouurrssee  ooff  eexxeeccuuttiioonn..  

 
   END OF SECTION 
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SECTION 23 20 10 

PIPING INSULATION  
(HVAC) 

1. Piping Insulation: 
 

a) Insulation Installation: 

No insulation shall be applied to any system of piping until all foreign matter has 
been removed from the surface to be insulated, and until the piping has been tested, 
cleaned out and made tight and painted.  All insulation shall be applied in a manner 
consistent with good practice and methods. All longitudinal joints of pipe shall be top 
and bottom.  Insulation shall be continuous through walls, floors, ceiling and 
partitions etc. 

b) Insulation: 

All cold & hot water piping shall be insulated as indicated under INSULATION 
SCHEDULE in EQUIPMENT & MATERIAL SCHEDULE (Section 2).  Insulation 
shall be in preformed sections with tongue and groove attachment. All insulation 
shall be fixed to the pipe with approved adhesive. Insulation shall be continuous and 
gaps if any, shall be filled up. Circumferential and longitudinal joints of vapour 
barrier and jacket shall be over-lapped at least 50mm. 

c) Vapour Barrier:  

Shall be as specified under INSULATION SCHEDULE in EQUIPMENT & 
MATERIAL SCHEDULE (Section-2). Vapour barrier shall be fixed to the insulation 
with approved adhesive covering at-least 75% area. All circumferential and 
longitudinal joints shall be over-lapped at least 40mm. Vapour barrier shall be 
completely continuous. All scratches, tears, etc., shall be made good by pasting fresh 
layers of the vapour barrier on the discontinuity. 

d) Jacket:  

Shall be as specified under INSULATION SCHEDULE in EQUIPMENT & 
MATERIAL SCHEDULE (Section-2). All circumferential and longitudinal joints 
shall be overlapped at least 40mm. The jacket shall be stretched tight over the 
insulation using adhesive which shall cover 100% area. Cut edges shall not be visible.  
All longitudinal joints shall be on top for horizontal piping and hidden from view for 
vertical piping. Circumferential joints shall be equally distant and equal to the width 
of the jacket roll.  Patches shall not be permitted. 



 

 
P i p i n g  I n s u l a t i o n  S E C  -  2 3  2 0  1 0  

 
 

A+ Engineers                                                                                                  
MEP Consultants                                                                                      Page | 2                                           
 
   
 

 

e) Vapour Barrier Coating:  

shall be as specified under INSULATION SCHEDULE, in EQUIPMENT & 
MATERIAL SCHEDULE (Section-2). 

f) Cladding: 

 All chilled and hot water piping shall be provided with cladding as specified below. 

2. Valves, Fittings & Other Specialities: 
shall be insulated with preformed adjoining insulation, cut to suitable shapes and 
sections, to closely fit around valves and fittings. Insulation thickness shall not be less 
than the adjoining straight pipe insulation thickness. The adjoining insulation near these 
fittings shall be mitred and trimmed into suitable sections to fit closely around the valves, 
flanges and fittings. All trimmed sections shall be secured by wrapping of approved type 
of self-adhesive tape to form a complete vapour seal. There shall be a clear break 
between adjoining pipe insulation & valve/specialities insulation, so that when 
valve/specialities insulation is opened for maintenance the adjoining pre insulation is not 
affected. 

3. Condensate Drains: 
shall be insulated as specified under INSULATION SCHEDULE in EQUIPMENT & 
MATERIAL SCHEDULE (Section-2). 

4. Cladding: 
All insulated pipes shall be provided with a cladding of 26 gauge 0.55mm G.I. sheet. At 
all flanges and valves the cladding shall be openable type. Valves shall be provided with 
valve boxes with quick opening clamps. Large valve boxes may be held together using 
“Jubilee Clamps”.  

5. Buried Steel Piping: 
The bare steel piping, or the steel cladding of an insulated pipeline shall be externally 
painted with one coat of Asphalt primer 2000 (National Petrocarbon Pvt. Ltd.) followed 
by two coats of Hykote Enamel (National Petrocarbon) reinforced with one layer of galss 
fibre wrap. The primer and enamel shall be applied strictly in accordance with 
manufacturer’s recommendations. 

6. Adhesive: 
shall be “MOWLITH” as manufactured by HOEST, Pakistan. 



 

 
P i p i n g  I n s u l a t i o n  S E C  -  2 3  2 0  1 0  

 
 

A+ Engineers                                                                                                  
MEP Consultants                                                                                      Page | 3                                           
 
   
 

7. Insulation Tapes: 
At all insulation joints use 75mm wide self-adhesive tape consisting of reinforced 
aluminium foil and white Kraft paper. 

8. Reference Specification 

The following specifications shall be construed to be part of these specifications. 

• 15010 - Basic Mechanical Requirement 

• 15015 - Basic Mechanical Materials and Methods  
 

 

END OF SPECIFICATIONS 
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SEC - 23 34 16 

CENTRIFUGAL  FAN 

                                                           (CABINET TYPE) 

1. General: 
The Contractor shall supply fans of the type specified below, and conforming to the data 
given in the EQUIPMENT & MATERIAL SCHEDULE (Section 2).  The Contractor 
shall be responsible for the proper selection of the fans so that the specified operating 
conditions are obtained. Motors shall conform to specification under MOTOR  
(Section 15024) and shall be sized to provide the required BHP for meeting the specified 
conditions without overloading. 

2. Centrifugal Fans:  
Shall be single width, single inlet or double width double inlet, class I, II or III as required 
or indicated in the EQUIPMENT & MATERIAL SCHEDULE (Section 2) for the design 
system pressure. 

Fan Housing: Housings shall be of heavy gauge steel, continuously welded construction 
with rigid reinforcement. In class I & II construction size 12 inches through 27 inches 
shall have 12 gauge sides and 14 gauge scrolls, while sizes 30 inch through 66 inches 
shall have 10 gauge sides and 12 gauge scrolls. All fan housings shall be equipped with 
flanged discharge, and removable spun inlet cones designed for smooth airflow. 

Single-inlet, single-width fans shall be provided with extended inlet collars for slip-on 
type duct connections. Inlet collars shall be of heavy gauge round design. 

Fan Wheels: shall be rigidly constructed, accurately balanced both statically & 
dynamically on precision electronic balancers, and shall be free from objectionable noise 
and vibration. 

Each wheel shall be designed for critical speed of at least 1.25 times the maximum class 
speed.  Upto 27 inches fan blades may be forward curved, backward curved or airfoil 
design. Fan blades over 27 inches shall have backward curved or airfoil design, unless 
otherwise specified under EQUIPMENT & MATERIAL SCHEDULE (Section-2). 
Forward or backward curved wheel shall be of steel plate, while aerofoil wheels shall be 
of cast-aluminium, or formed steel with cavity filled. 

Fan Shaft: Fans shall have shafts of solid hot rolled steel, accurately turned, ground, 
polished & ring gauged for accuracy. Close tolerances must be maintained where the 
shaft makes contact with the bearings. Shaft diameter, must have first critical speed at 
least 1.35 times the maximum class speed of the fan. 

Bearings: Fans shall have heavy duty, grease lubricated, precision anti-friction ball or 
roller, self-aligning, pillow block type bearings, selected for minimum average bearing 
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life of 125,000 hours when operating at maximum catalogued class conditions. Bearings 
shall be provided with suitable arrangements for re-lubrication. 

Mounting & Drive: The fan and motor drive shall be mounted on heavy steel framing. 
Motor shall be mounted on slide rails. Drive arrangement shall be as specified, or as 
recommended by AMCA for the condition of operation. Drive shall be selected for 
minimum 1.2 BHP. Fans upto & including 50HP shall be with variable pulley & suitable 
for adjustment within ±10% of specified RPM. Provide complete belt guard on fan and 
motor pulley, constructed of heavy steel framing and expanded metal mesh screening. 

Painting & Coating: Each fan component shall be thoroughly degreased, phosphatised 
and provided with two coats of special anti-rust primer and two coats of stove enamelled 
paint. 

3. Installation:  
Fans shall be rigidly secured so that they operate without vibration and transmission of 
vibration to structure, shall be isolated. Connection to ducting shall be through flexible 
connectors. Ducting connection to fan shall ensure lowest turbulence and smooth 
transition of sides. All supporting arrangement of the fans shall be drawn up by this 
contractor and submitted to the consultant for approval. 

Floor mounted fan shall be installed as a 100mm high concrete foundation with edges 
provided with 25×25×3mm angle iron. 

4. Commissioning and Testing:  
The fans shall be commissioned and tested by this contractor. Test forms, supplied by the 
consultants shall be filled in and the consultant’s approval obtained. 

5. Reference Specification 

The following specifications shall be construed to be part of these specifications. 

• 15010 - Basic Mechanical Requirement 

• 15015 - Basic Mechanical Materials and Methods  

• 15020 - Painting & Coating 

• 15023 - Supports & Anchors 

• 15024 – Motors 

• 15025 - Mechanical Identification 

• 15027 - Vibration Isolation Control 

• 15030 - Equipment Installation 
 

END OF SPECIFICATIONS 
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SEC - 23 34 19 
 

PROPELLER FAN 

1. General 
             The Contractor shall supply fan of the type specified below, and conforming to the 

data given in the EQUIPMENT & MATERIAL SCHEDULE (Section-2).  The 
Contractor shall be responsible for the proper selection of the fan so that the specified 
operating conditions are obtained.  Motor shall confirm to specification under 
MOTOR (Section-15024) and shall be sized to provide the required BHP for meeting 
the specified conditions without overloading. 

2. Propeller Fans (Non-metallic Construction): 
shall be manufactured out of special plastic.  Fan shall be propeller type and shall be 
directly mounted on the motor, and shall operate without disturbing noise & vibration. 
The discharge side of the fan shall be provided with self-closing shutters.  Fan shall be 
suitable for continuous operation. 
Fan installed on glass shall be through glass type, for which purpose the contractor 
shall cut a hole in the glass of the right diameter. 
Fan installed in wall shall be provided with “deodar” wooden frame 20mm thick and 
spanning full width of the wall. The discharge end of the wall opening shall be 
provided with an aluminium louver with bird screen. 

3. Propeller Fan (Metallic): 
Propeller fan blades shall be of aluminium, mounted on a hub directly attached to an 
electric motor.  Fan shall operate without abnormal noise and vibration, and shall be 
statically and dynamically balanced. 
Fan shall be mounted on the wall with approved anchors, and shall be provided with 
“deodar” wooden frame 20mm thick and spanning full width of the wall.  The 
discharge end of the wall opening shall be provided with an aluminium louver with 
bird screen. 

4. Installation:  
Fan shall be rigidly secured so that they operate without vibration and transmission of 
vibration to structure, connection to ducting shall be through flexible connectors. 
Ducting connection to fan shall ensure lowest turbulence and smooth transition of 
sides.  All supporting arrangement of the fans shall be drawn up by the contractor and 
submitted to the consultant for approval. 

5. Commissioning and Testing:  
The fan shall be commissioned and tested by the contractor. Test forms, supplied by 
the consultant shall be filled in and the consultant’s approval obtained. 

 

END OF SPECIFICATIONS 
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SECTION - 23 37 13 
 

DIFFUSERS, REGISTERS & GRILLS 
 

1. General:  
These shall be factory-fabricated of powder coated or anodised aluminium and of colour 
as approved and shall distribute the specified quantity of air evenly over the space 
intended, without causing noticeable drafts, or dead spots anywhere in the conditioned 
area. The Contractor shall be responsible for diffusion, spread, drop and throw. If, 
according to the certified data of the manufacturer of the proposed units, the sizes 
indicated on the drawings will not perform satisfactorily, the units shall be re-selected to 
perform quietly and effectively in accordance with the manufacturer's recommendations 
as approved by the Consultant. A schedule of all air inlets and outlets shall be submitted 
to the Consultant, indicating location, types, specified air quantity, neck or face velocity, 
sound power level values, pressure drop, throw and drop for registers and maximum and 
minimum diffusion range, prior to ordering.  

2. Diffusers: 
shall be round, half round, square, rectangular, slot, strip shaped or perforated type with 
fixed or adjustable air discharge pattern, as indicated on the drawings. Ceiling mounted 
units shall be furnished with anti-smudge device, unless the diffuser unit minimises 
ceiling smudging through design features. Diffusers shall be provided with air deflectors 
specified herein. Ceiling mounted units shall be installed with trims tight against ceiling 
whether flush, recessed or surface mounted. Rubber gasket shall be provided between 
ceiling and surface mounted diffusers, when necessary for air leakage-control. Suitable 
trim shall be provided for flush mounted diffusers. Duct collar connecting the duct to 
diffuser shall be airtight and will not interfere with the volume controller. Return or 
exhaust units, when indicated, shall be similar to supply diffusers. Diffusers shall be 
provided with opposed blade volume controller with accessible key operator. 

3. Registers: 
shall be of the type and size shown on the drawings approved. Registers shall be 
provided with rubber gaskets between flanges and walls or ceilings. Wall supply 
registers shall be installed at least 6 inch (150mm) below the ceiling unless otherwise 
indicated. Registers shall be provided with opposed blade volume controllers with 
accessible key operator. 

4. Self Closing Gravity Louvers: 
These shall be of aluminium construction, and shall consist of self closing gravity 
louvers at one end and fixed louvers at the other end. 

5. Grills: 
shall be of sizes and type shown on the drawings. All grills shall be provided with 
control dampers unless otherwise indicated on drawings. 
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6. Swirl Diffusers: 
fixed blade type shall be similar to TROX Model RFD and shall be supplied & installed 
where shown on the drawings. Diffusers shall be provided with plenum & top entry 
spigot & shall be provided with stove enamelling of approved colour. Dampers shall be 
provided. 

7. Jet Nozzles: 
Adjustable construction type shall be similar to Trox model DUK-V and shall be 
supplied and installed where shown on the drawings. The spherical discharge nozzle 
shall be mounted in a housing and shall be provided with a front mounting flange and 
circular spigot for direct connection to a circular duct. The nozzle shall be capable of 
upward and downward manual adjustment. 

Discharge nozzle and installation flanges shall be of aluminium. Duct connection 
element shall be rolled galvanised sheet steel. 

8. Disc Valve:  
Circular disc valves shall be suitable for supply and extract air, comprising valve ring 
with peripheral seal, central disc with threaded spindle and lock nut and installation 
subframe.  

Face sections and installation subframe shall be aluminium with no additional treatment; 
threaded spindle and lock nut shall be galvanised steel.  

Disc valve shall be similar in construction to Trox LVS model. Locking nut shall be able 
to lock from bottom / outside the disc valve through a locking key. 

9. DAMPA Sq. 600 Diffuser: 
Shall be as manufactured by Thermec, & designed to integrate with the DAMPA ceiling 
system. Finish shall be powder coated/stove enamelled of approved colour. Diffuser 
shall be provided with damper & field constructed inlet plenum, which shall be lined 
with  
1-inch (25mm) thick acoustic liner. 

10. Plenum for Linear Diffusers:  
Plenums for linear diffusers shall be factory fabricated by the manufacturer of the linear 
diffuser, using 20 gage (1.01mm) galvanised sheet steel, of size shown on the drawings. 
Plenums shall be provided with hanging holes at every 1200mm centres, intake round 
spigots at 1200mm centres unless otherwise indicated on drawings; arrangement for 
alignment of plenum sections; arrangement for fixing of diffuser to plenum with out 
visible screws and assuring leak-proof fitting into the plenum. 

11. Installation:  
shall ensure that all lines are perpendicular and parallel to the building walls and other 
surfaces, flush with the ceiling and properly centred so that complete symmetry is 
obtained. 
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All diffusers shall be installed directly to the supply air ducting, so that the weight of the 
diffusers is not transferred to the false ceiling. Diffuser shall be so installed that the 
collar is flush with the ceiling. Gaskets shall be used to prevent leakage. 

Registers and grills on side walls shall be fixed on deodar wooden frames provided with 
anti-termite Solignum treatment. Frame thickness shall be 6mm less than the 
register/grill collar and shall cover the full depth of the wall. Perfect alignment & 
symmetry shall be maintained. 

After the system is in operation, if drafts, dead spots, or excessive noise are noticeable in 
the conditioned areas due to improper selection or construction of the air outlet, the air-
outlet shall be changed to the proper type to remove the defect, without additional cost 
to the Employer. 

12. Reference Specification 

The following specifications shall be construed to be part of these specifications. 

• 15010 - Basic Mechanical Requirement 

• 15015 - Basic Mechanical Materials and Methods  

• 15020 - Painting & Coating 

• 15023 - Supports & Anchors 

• 15030 - Equipment Installation 
 

END OF SPECIFICATIONS 
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SEC - 23 41 00 

AIR FILTERS 

1. General:  

Each air system shall have its own air filters, and shall be of capacities and sizes as given in 
specifications herein, or in the EQUIPMENT & MATERIAL SCHEDULE. 

The air-handling unit filter shall be mounted in an air-tight flat or angular filter box of 
galvanised steel or aluminium sheet so that they can be removed from either end for 
replacement and cleaning. In an air handling unit the filter section shall be a standard 
module from the AHU manufacturer. 

In selecting the sizes of the air filters, the space available in the Plant Room and air handling 
units etc., should be kept in view. 

The Contractor shall provide the following information for each of the air filters proposed to 
be supplied by them. 

a) Capacities in CFM and media air velocity. 

b) Initial and Recommended Final air pressure drop in inch of WG (Pa) for each type of 
filters. 

c) Manufacturer’s performance guarantee certificate and technical bulletins. 

The Contractor shall install a multi-blade damper in the plenums of air handling unit 
having high efficiency filters to balance the air system when the filtering media is new 
with low initial resistance. 

2. Viscous Impingement Filters (Filter Class G2 to EN 779): 

Filters shall conform to filter Class G2 to CEN Standard EN 779, & provide a Dust 
Arrestance Efficiency of 65% to 80%.  

Filters shall be 2-inch (50mm) thick, permanent viscous impingement, washable, all metal, 
panel type. Media shall be corrugated strips of aluminium screen enclosed in an 18-gauge 
aluminium frame with flush mitred corners. The corrugation shall be tapered to form a 
series of pyramid shaped pockets to prevent dust-laden air from drifting through the filters. 
Expanded metal shall be placed on both sides of the filtering media to add strength and for 
mechanical protection.  

Resistance to airflow of a clean filter shall not exceed 0.1inch WG. Pressure drop across the 
filter and final pressure drop shall not exceed 0.5 inch of WG. The filters shall be selected 
for face velocities not exceeding 500 fpm (2.5 m/s). 
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Provide filter adhesive in suitable containers in sufficient quantity for three month’s 
requirement, based on operating the system for 10 hours a day.  Provide a filter-washing 
tank suitable for washing of the particular size of filter.  

3. Replaceable Panel Filter (Filter Class G2 to EN 779): 

Filters shall conform to filter Class G2 to CEN Standard EN 779, & provide Dust 
Arrestance Efficiency of 65% to 80%.  

This filter shall consist of 2-inch (50mm) thick glass fibre mat coated with dust binding 
adhesive (Viscosine) as the filtering media.  The filtering media shall be fixed into a                  
U-shaped metal frame and a metal grid shall be provided for additional support.  

The filter shall be supplied with a 50mm deep galvanised steel cell (holding) frame with 
quick release clamps or hinge type spring clips for positive airtight clamping of the filter. 

The filter shall have a rated face velocity of 500 FPM (2.5 m/s) with maximum initial 
resistance of 0.24 inch of WG (60 Pa) and final pressure drop of 0.72 inch of WG        (180 
Pa). 

4. Throwaway Disposable Synthetic Media Panel Filters (Filter Class G4 to EN 779): 

Filters shall conform to filter Class G4 to CEN Standard EN 779, & provide Dust 
Arrestance Efficiency of greater than 90%.  

This filter shall be a pleated disposable filter utilizing synthetic media securely sealed in a 
die-cur beverage board frame. The filter shall be 2-inch (50mm) thick.  

The filter shall be supplied with a 50mm deep galvanised steel cell (holding) frame with 
quick release clamps or hinge type spring clips for positive airtight clamping of the filter. 

The filter shall have a rated face velocity of 500 FPM (2.5 m/s) with maximum initial 
resistance of 0.30 inch of WG (75 Pa) and final pressure drop of 0.72 inch of WG  (200 Pa). 

5. Medium Efficiency Bag Filters (Filter Class F6 to EN 779):  

Filters shall conform to filter Class F6 to CEN Standard EN 779, & provide Average 
Atmospheric Dust Spot Efficiency of 60% to 80%.  

These filters shall be extended surface air filters, pocket type having a minimum of 8 
pockets; with either a retainer device designed to give full top, bottom and side support to 
each pleat, or with the pleats so designed as not to require a supporting retainer.  Retainer 
device, if used, shall be of galvanised wire with PVC coating. 

Filter media shall be ultra-fine fibreglass specifically manufactured for filtration. 

Filters shall be provided with holding frames lined with sealing gasket with quick-release 
clamps, for side access application, designed to ensure a positive seal against leakage of 
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unfiltered air.  The filters shall have a rated filter face velocity of 500 FPM (2.5 m/s), 
providing a maximum Initial Resistance of 0.24 inch of WG  (60 Pa) and a recommended 
final resistance of 1 inch WG (250 Pa).  Filter depth shall be 22 inches (560mm).   

6. Medium Efficiency Bag Filters (Filter Class F7 to EN 779): 

Filters shall conform to filter Class F7 to CEN Standard EN 779, & provide Average 
Atmospheric Dust Spot Efficiency of 80% to 90%.  

These shall be similar to Class F6 Bag Filters as specified above. The filter shall have a 
rated filter face velocity of 500 FPM (2.5m/s), providing a minimum initial resistance of 0.3 
inch of WC (75 Pa), and a recommended final resistance of 1 inch WG (250 Pa). 

7. High Efficiency Bag Filters: (Filter Class F8 to EN 779): 

Filters shall conform to filter Class F8 to CEN Standard EN 779, & provide Average 
Atmospheric Dust Spot Efficiency of 90% to 95%.  

These shall be similar to Class F6 Bag Filters specified above, except that the filters shall 
have a minimum of eight pockets and shall have a rated filter face velocity of 500 FPM (2.5 
m/s), providing a maximum Initial Resistance of 0.35 inch of WG. (88 Pa), and a 
recommended final resistance of 1 inch WG (250 Pa). Filter depth shall be 22 inches 
(560mm). 

8. High Efficiency Pleat Filters (Filter Class F9 to EN 779):  

Filters shall conform to filter Class F9 to CEN Standard EN 779, & provide Average 
Atmospheric Dust Spot Efficiency of greater than or equal to 95%. These shall be of high 
efficiency extended surface rigid type, consisting of galvanised steel holding frame and 
replaceable filter. 

The holding frame shall be of 16-gauge galvanised steel, minimum 70mm in depth, and 
designed to provide positive seal against leakage of unfiltered air.  The frames shall be 
provided with integral spring type latches to firmly hold the filter against neoprene rubber 
gaskets. 

The filters shall be made from water-resistant ultra-fine glass fibres.  The media shall be 
pleated and shall have crimped aluminium separators to maintain uniform spacing between 
pleats.  The filter casing shall be of galvanised steel. 

The rated filter velocity shall be 500 FPM (2.5 m/s) providing a maximum Initial Resistance 
of 0.60 inch of WG (150 Pa) and a Recommended Final Resistance of 1.2 inch WG 
(300Pa). Filter depth shall be 292mm. 

9. Activated Carbon Filters: 

These filters shall consist of activated carbon filter cells for removal of odour and harmful 
vapours by adsorption process. 
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Filter housing shall be constructed of 16 gauge galvanised steel sheet with internal stiffener 
bars. Top and bottom slide track inserts shall be one-piece moulded corrosion resistant 
plastic.  

Filter cell frame shall consist of moisture resistant chipboard with neoprene seals. The 
activated carbon cells shall be of wedge formation securely fixed to the frames. The 
activated carbon used shall have cylindrical shaped granules. Filter shall be minimum     1 
inch (25mm) thick. Carbon trays shall be rechargeable and manufactured of high impact 
plastic with internal separators to prevent settling of the carbon beds. Two beads of 
caulking, one on either side of the mounting holes and around the framework to allow the 
filters to seal against each other shall be provided.  

The filters shall have a rated filter velocity of 500 fpm (2.5m/s), providing a maximum 
initial resistance of 0.5 inch of WG (125 Pa). Minimum service life shall be one year. 

10. Reference Specification: 

The following specifications shall be construed to be part of these specifications. 

• 15010 - Basic Mechanical Requirement 

• 15015 - Basic Mechanical Materials and Methods  
 

 

END OF SPECIFICATIONS 
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SECTION NO: 23 62 00 

AIR COOLED CONDENSING UNIT 
 

1. General: 
The contractor shall supply & install air cooled condensing unit matching with AHU 
DX coil elsewhere mention in this section of the required capacity and rating as shown 
on the HVAC SCHEDULE. 
 
Cabinet: Cabinet shall be weather-proofed for outdoor use and shall be assembled on a 
heavy angle iron frame.  Cabinet shall have sheet steel panels coated with two coats of 
baked enamel. 
 
Condenser: shall be air cooled type.  Condensing coil shall be of copper tubing 
mechanically bonded to aluminium fins.  Coils shall be factory pressure tested.  Back 
seating service valves in liquid & suction lines shall be provided. 
 
Condenser Fan: Fans shall be vertical discharge, direct drive aluminium propeller fans, 
statically and dynamically balanced.  Motors shall be of 3-phase, heavy duty with 
permanently lubricated bearings and rain protection shall be provided to the motor by 
either providing waterproof motors or weather tight slingers over the motors.  Motors 
shall have built-in thermal overload protection.  Fans shall have safety guards. 
 
Compressors: shall be hermetic or semi-hermetic, pressure lubricated with overheat 
protection for the motor.  Compressors shall be mounted on vibration isolators. 
 

2. Refrigerant Circuit: 
General: Refrigerant control shall be through expansion valves.  All refrigerant circuits 
shall be through copper tubing with brazed joints.  Units shall have an operating 
charge of Refrigerant-22, factory-provided after a pressure test to 450 psig.  Circuits 
shall be provided with suction and liquid line service valves. 
 
Single Circuit: Units below 15 nominal tons capacity shall have a single refrigerant 
circuit with one condenser coil, one evaporator coil, one or two compressors, one 
expansion valve and one receiver. 
 
Dual Circuit: Units above 15 nominal tons capacity shall have two independent 
refrigerant circuits which could operate independently even if one circuit is inoperative 
because of defective components.  Each circuit to have one evaporator coil, one 
condenser coil, one compressor, one expansion valve and one receiver. 
 

3. Electrical Controls: 
Unit shall be factory provided with complete electrical control circuitry.  Unit shall be 
provided with starter plus overload protection for all motors, internal high pressure 
cut-out & over-load protection for the compressors. 
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Unit shall be provided with return air temperature controller and three position (Fan-
Off-Cool) switch completely wired and unit-mounted.  Controls shall be reset by 
means of three-position switch or thermostat but prevented from repeated cycling by 
reset relay control circuit.  On dual compressor units a compressor sequence switch 
shall be provided to alternate lead-lag compressor operation. 
 

4. Refrigerant Controls: 
Unit shall be factory provided with a thermal expansion valve.  On units with two 
refrigerant circuits, each circuit shall have its own expansion valve. 
 

5. Spares: 
Spares shall be provided as indicated under HVAC SCHEDULE. 

 

 

END OF SPECIFICATIONS 
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                                              SEC- 23 81 27  

SMALL SPLIT AIR CONDITIONER  
(DECORATIVE MODEL) 

1. General:  
This Contractor shall supply & install air-cooled split type air conditioners with 
condensing units of the type and capacity rating as shown in SCHEDULE.  

2. Evaporator Unit:  
Unit shall be supported by a rugged frame and enclosed by sheet steel panels. Panels 
should be coated with two coats of baked enamel paint and insulated on the inside by 
½inch (12mm) thick insulation. The insulated drain pan shall have connections on 
both sides. The Evaporator coils shall be of inch (10mm) diameter seamless copper 
tubes, mechanically bonded to aluminium fins. Coils shall be factory tested and 
dehydrated and provided with quick connect couplings. Evaporator blower fans shall 
be centrifugal, forward curved type, statically and dynamically balanced, direct-
coupled to the motor. The fan motor shall be multispeed type with built-in thermal 
overload protection. Filters shall be cleanable and easily accessible. 

3. Condensing Unit:  
Unit shall be weather-proofed for outdoor use and shall be assembled on a rugged 
frame. The Cabinet shall have sheet steel panels coated with two coats of baked 
enamel paint. Internal protection devices on the compressor shall include a thermal 
overload relay and a pressure relief valve. The compressor shall have internal spring 
mounts and external vibration isolation mounts to minimise noise and vibration. 
Condenser coils shall be inch (10mm) diameter seamless copper mechanically 
bonded to aluminium fins. Coils shall be factory tested and provided with quick-
connect couplings. 

4. Controls:  
Refrigerant control shall be provided by capillary tube. Unit control shall be through a 
control box which has the unit on-off switch, fan speed selector switch and room 
thermostat, all installed in it.  

5. Installation of Split Units: 
a) Supply and install the air-conditioning units where shown on drawings. 

b) Provision of space clearance required for units (indoor & outdoor) shall be strictly 
followed as per manufacturer's recommendations. 
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c) Indoor & outdoor units shall be installed properly levelled & aligned. 

d) Indoor & outdoor units will be fixed with appropriate size Anchor.  

e) In case of front discharge condensing unit, the air discharge direction will be the same 
as the wind direction but symmetry will be maintained according to building 
orientation. 

f) Outdoor unit and floor mounted indoor unit will be installed on 4 inch high concrete 
pad, & provided with cement plaster finish or steel structure as shown on drawings.  

g) On unit 5 HP and larger, install rubber-in-shear vibration isolators below out-door 
unit. On floor- mounted indoor unit use 1 inch thick neoprene pad. On ceiling 
suspended indoor units use rubber-in-shear isolators. 

6. Refrigerant Piping: 
a) Refrigerant piping shall be copper tubing conforming to standards and source given in 

SCHEDULE  

b) Use copper phosphorus filler metal for brazing rods. 

c) Perform pipe brazing by flowing nitrogen gas through it. 

d) Prevent ingress of foreign material and water vapor into refrigerant pipes. Keep pipe 
ends plugged. 

e) All pipe passages thru walls/roof shall be thru a suitably sized G.I. pipe to act as a 
sleeve. (Refer DETAIL DRAWING). 

f) Install closed cell foam insulation 3/8 inch thick on liquid and suction lines. Wrap all 
joints with self-adhesive aluminium tape. 

g) Insulated pipes exposed to the atmosphere shall be installed in a rectangular 22 gage 
(US) G.I. sheet race-way, similar to a cable tray, with removable top cover, as per 
approved sample. 

h) Install pipe supports at every meter distance and at every change of direction.  
(See DETAIL DRAWING). 

i) On units of 5HP & higher, install refrigerant drier on liquid line with shut off valve on 
both sides of the drier and a bypass line with shut-off valve. 

j) When brazing work is finished, check for leaks at the joints. For this purpose 
pressurise piping by charging with nitrogen to a pressure of 250 psig along with a 
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small amount of refrigerant. Use Freon leak detector to check for leaks. As refrigerant 
gas is heavier than air, apply Freon sensor to the bottom of the joint. 

k) After refrigerant-piping work is finished, evacuate the installed pipes along with 
indoor unit evaporator coil upto 1mm Hg vacuum or by Freon sweep method by 
vacuum pump. 

7. Condensate Drain Piping: 
a) Install drainpipes as and where shown on drawings. 

b) Drainpipes shall be G.I. pipe sized in accordance with schedule as given in  
TABLE at the end of this section, unless otherwise shown on drawings. 

c) Provide support at every 1 meter and at every change in direction. (Refer DETAIL 
SKETCH OF SUPPORT). 

d) Drainpipe shall be installed with proper slope. 

e) Trap shall not be installed on small split units upto 2 TR capacity. 

f) Do-not connect drain piping to drainage system. Use in-direct connection. 

g) Insulate drainpipe with closed cell foam insulation 3/8 inch thick and seal insulation 
joints with self-adhesive aluminium tape. 

h) All pipe passage thru walls shall be thru a suitably sized G.I. pipe to act as a sleeve. 

8. Electric Wiring: 
a) Provide and install electric wiring and earthing from electric supply point provided by 

others either near outdoor unit or indoor unit as required. Provide all control wiring 
between indoor and outdoor unit. Size of wires shall be as per schedule noted at 
TABLE 15182-1, or otherwise shown on drawings. 

b) All electric wiring exposed to the atmosphere shall be installed in G.I. Pipe (KPM, 
Light Quality), and all indoor wiring shall be installed in metallic conduit, sized in 
accordance with Schedule given in TABLE 15182-1.  

c) After completion of wiring, check all wiring with Meggar Tester to ensure no 
damages to wire insulation during pulling of wire into conduit. 

9. Commissioning & Testing: 
The contractor shall be responsible for commission the air conditioning unit in 
accordance with manufacturer’s recommendations. 

The split units will have a guarantee/warranty period of 12 months from the date of 
commissioning the units, and should any defects arise during this period which can be 
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attributed to poor workmanship, improper material, or defective manufacture of the air 
conditioning units, for which the Consultant shall be the sole judge, the Contractor 
shall be required to replace or repair all defective parts, except compressors (burnt or 
otherwise) which shall be replaced with new compressors. All repairs and replacement 
shall be as directed by the Consultant. 

 

 

 

 

 

 

 

Schedule of Sizes for Piping & Wiring Small Split Air Conditioners  
(Decorative Model) 

Item Units 
12,000
(Btu/Hr) 

18,000
(Btu/Hr) 

24,000
(Btu/Hr) 

30,000
(Btu/Hr) 

36,000 
(Btu/Hr) 

48,000
(Btu/Hr) 

Liquid Line Ø Inch 3/8 3/8 3/8 3/8 3/8 ½ 

Suction Line Ø Inch 5/8 5/8 5/8 5/8 3/4 3/4 

Drain Line Ø Inch 1 1 1 1 1 ¼ 1 ¼ 

Power Input (Cooling) kW 1.40 2.10 2.80 3.50 4.2 TP 5.6 TP 

Power Wire Size * mm Sq. 2 × 4 2 × 4 2 × 6 2 × 6 3 × 2.5 3 × 4 

Control Wire Size mm Sq. 5(1.5) 5(1.5) 5(1.5) 5(1.5) 5(1.5) 5(1.5) 

Earthing Wire Size mm Sq. 2.5 2.5 2.5 2.5 2.5 2.5 

Power Conduit Ø mm 20 20 20 20 20 20 

Control Conduit Ø mm 20 20 20 20 20 20 

 

*  For Lengths Exceeding 100 Feet, Cable Size May Have To Be Increased 

END OF SPECIFICATIONS 
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                                     SEC- 22 33 34 

              HOT WATER HEATER/GEYSER (GAS OPERATED) 

Storage types Gas Fired Water Heater of capacity as given in the EQUIPMENT & MATERIAL 
SCHEDULE (Section 2), and shall be installed where shown on the drawings. 

The storage tank shall be constructed of galvanised sheet steel. Thickness of sheet steel 
shall be a minimum of 14 US gage for system pressure upto 30 psig and 10 US gage for 
higher pressures. 

The heater shall be provided with the following accessories. 

a) Two magnesium anodes to inhibit corrosion of the tank. These shall be easily removable 
& replaceable from the top. 

b) 50mm thick fibreglass insulation. 

c) Jacket of mild steel provided with two coat of stove enamelled paint over primer. 

d) Dial type insertion thermometer, Ø 75. 

e) Imported thermostat. 

f) Safety relief valve. 

Heater shall be installed & the following work carried out. 

 Install heater on 12" concrete foundation, of size to suit heater dimension. 

 Clamp/supply heater 

 Connect cold & hot water line with gate valves. 

 Connect gas line with gas cock. 

 Install flue duct using 20 gauge GI sheet & terminate as shown on plans. 

All heaters, after installation, shall be subjected to an operation test to determine the 
efficient working of the recovery side, thermostat, etc., to the satisfaction of the Consultant. 
Heaters shall be inspected by the Consultant prior to supply & installation. 

Payments shall be made for unit item price quoted in the Bill of Quantities which shall 
include the supply and installation of water and gas piping connections, relief valve, 
thermostats, exhaust ducting, etc., as specified and/or directed by the Consultant, complete 
in all respects.  

 

 

END OF SPECIFICATIONS 
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                                                   SEC- 22 47 00 

                             ELECTRIC WATER COOLER  
                                                    (DISPOSABLE BOTTLE TYPE) 

1. General: 
Provide and install where shown on the drawings vertical free standing refrigerated 
water coolers with self-filling 5 gallon (19 litres) bottle on top.  The unit shall be 
supplied with integral sediment & activated carbon filtration system. 

2. Cabinet: 
Housing shall be made of high density polyethylene saturated with U.V. protection and 
antistatic material in one piece blow moulding part.  The material surface shall be 
textured to help conceal scratches.  Drip tray shall be of rugged moulded high impact 
polystyrene, easily removable for cleaning.  Faucets shall be durable polypropylene self-
closing type. 

3. Cold Water Reservoir: 
Cold water reservoir shall be constructed of ASTM 304 stainless steel with removable 
reservoir insulation consisting of two piece polystyrene insulation jacket. 

4. Thermostat: 
Temperature shall be controlled by an adjustable high quality thermostat easily 
accessible, and adjustable from 9°C to 12°C (48°F to 54°F). 

5. Refrigeration Unit: 
The refrigeration unit shall consist of a hermetically sealed compressor with automatic 
overload protection.  No lubrication shall needed.  The water reservoir shall be provided 
with external copper refrigerant coil using ozone friendly refrigerant.  Refrigerant shall 
be controlled by an accurately calibrated capillary tube.  Condenser shall be convection 
cooled. 

Unit shall operate on 230V/1 phase/50 hertz, electric power. 

6. Spares: 
Provide 6 sets of sediment & carbon filters. 

 

 

END OF SPECIFICATIONS 
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SECTION 23 05 19 

METERS & GAUGES 

1.0 Thermometers:  
The ranges of thermometers shall comply with the system parameters ensuring normal 
indication in the mid-region. Ranges much under or above the required readings shall not 
be acceptable, unless specifically approved by the Consultant. 

a) Pipe Thermometers: These shall be adjustable angle type, with brass separable 
socket. Case shall be smooth die cast aluminium with metallic blue-black finish. 
Window shall be clear acrylic plastic or double strength glass, held in place with 
removable stainless steel caps. Tube shall have lens front with red appearing mercury 
tubing. Scale shall be on white background with jet black embossed figures and 
markings, of specified or suitable scale, in combination of °F-°C. 

♦ Scale size: 

175mm 

♦ Stem length: 

  90mm up to 150mm diameter pipes  

   150mm above 150mm diameter pipes 

♦ Insertion length: 

65mm for 90mm stem length 

                    125mm for 150mm stem length 

b) Duct Thermometers: These shall be adjustable angle type and shall conform to 
specifications given above for pipe thermometers, except that the duct thermometer 
shall be supplied with 75mm OD reversible aluminium flange and perforated 
aluminium bulb guard. Stem insertion length shall be 300mm. 

c) Thermometer Wells: These shall be of brass suitable for pipeline mounting. Wells 
for insulated piping shall be provided with extension necks compatible to insulation 
thickness, to allow thermometer to clear the insulation. 

d) Installation: Thermometers shall be installed wherever shown on the drawings. 
Installation on both ducts and piping shall conform to the manufacturer's 
recommendations. On thermally insulated ducts, casing, equipment or piping, stand 
off mounting brackets, bases, adopters or extended tubes shall be provided. These 
items shall provide clearance not less than the thickness of the insulation. 
Thermometers shall have ranges suitable for the fluid being served. 
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2.0 Pressure Gauges 
Pressure gauges shall be of scale range as required, for service condition, graduated in 
both Psi and Kg/cm². On open circuit pump suction line and wherever necessary install 
compound gauges. 

a) Case: shall be of cast aluminium, black finished. Ring shall be close type, chrome 
plated. Window shall be clear acrylic. Dial shall be white with jet black embossed 
figures and graduations. Pointer shall be micrometer type, black finished and red 
tipped. Movement shall be stainless steel, rotary type. Bourdon tube shall be 
phosphor bronze. Socket shall be forged brass. Accuracy shall be 1% of the scale 
range. Connection shall be 6mm NPT.  Dial size shall be Ø 4.5 inches. 

 

b) Installation: Pressure gauges shall be installed where shown on drawings. These 
shall be installed with ball valves to serve as gauge cocks. For pressure gauges 
installed on steam line, a coil siphon shall be installed. Gauges shall be screwed in so 
that no leakage exists, and shall be installed in a neat and workmanlike manner and 
the dials aligned for convenient reading. 

 

2.1 Magnahelic Gauges: 
 

a) General: Magnahelic differential pressure gauge shall be of scale range as required 
for the application. 

b) Construction: Housing shall be of die cast aluminium. Test case and aluminium 
parts irradiate dipped to withstand 168 hours (minimum) salt spray test. Exterior 
finish shall be baked dry grey hammerloid. Pointer shall be red tipped of heat treated 
aluminium. Diaphragm shall be silicon rubber diaphragm with integrally moulded 
“O” ring shall be supported by front and rear plates. It shall be locked and sealed in a 
position with a sealing plate and retaining ring. Diaphragm motion shall be restricted 
to prevent damage due to over pressure. Accuracy shall be ± 2% of full scale 
connection shall be 3mm NPT, dial size shall be minimum Ø 100mm. 

c) Installation: Magnehalic gauges shall be flush or surface mounted with standard 
hardware supplied and shall be installed as follows: 

i) At Filters: Each bank of high efficiency filter and HEPA filter shall be provided 
with an appropriate station to determine pressure drop, consisting of magnahelic 
gauge, probes, flexible tubes and mounting arrangement. 

ii) At Positive or Negative Pressurised Areas: At the outside of each positive or 
negative pressure areas, install a magnahelic gauge to read room pressure with 
respect to adjoining space pressure. For this purpose probes shall be installed in 
the room and in the adjoining corridor/space, and connected with flexible tubing 
to the magnahelic gauge. 
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iii) As shown on drawings or as required. 

 

 

END OF SPECIFICATIONS 
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                               SECTION NO:23 05 23  
 

GENERAL DUTY VALVES  

1. Butterfly Valves:  

Butterfly valves shall be used in applications requiring 50mm or larger diameter valves, and shall have a 
rating suitable for the service intended, but a minimum of 10 bars. Butterfly valves shall be wafer type with 
modular cast iron body, suitable for mounting between ANSI 150 lb flanges. Two flanges plus required nuts 
and bolts shall be provided with the valves.  

The center disc shall be of stainless steel, with extended shaft for accommodating insulation depth.  

The liner shall be replaceable, of Nitrile or EPDM rubber. Each valve shall be provided with one replaceable 
liner as spare.  

Actuator shall be worm gear type of aluminium or cast iron, weather proof to IP65, complete with hand 
wheel, position indicator, and with adjustable stops at both fully open and fully closed positions. The actuator 
shall be self-locking, lubricated for life and free of maintenance.  

2. Gate Valves:  

a) Ø 50mm (2 inch) & Smaller: 125 psi (860 kPa) SWP, 250°F (120°C), threaded ends, bronze body, union 
bonnet, non-rising stem, wedge disc. Hand wheel nut, packing nut, gland, stuffing box, bonnet, bonnet ring, 
disc and body shall be of bronze. Hand wheel shall be of malleable iron. Packing shall be suitable for 
specified usage but shall not use asbestos. Stem shall be manganese bronze.  

b) Ø 65mm (2 1/2 inch) & Larger: 125 psi (860 kPa) SWP, 250°F (120°C), cast iron body bronze mounted 
with flanged ends. These shall be of solid wedge disc type, with outside screw and yoke (rising stem). Body 
and bonnet shall be of cast iron. Wedge shall be of cast iron with bronze disc. Seat rings shall be bronze. 
Packing shall be suitable for specified usage but shall not use asbestos. Packing gland shall be cast iron. 
Yoke shall be of cast iron and yoke nuts shall be of bronze. Hand wheel shall be of cast iron.  

3. Globe Valves:  

a) Ø 50mm (2 inch) & Smaller: 125 psi (860 kPa) SWP, 250°F (120°C), bronze, threaded ends. Body, 
bonnet, disc holder, stem lock nut, packing nut and disc lock nut shall be of bronze. Hand wheel shall be of 
malleable iron with stem of manganese bronze. Renewable composition  

 
disc shall be provided suitable for water & steam. Packing shall be suitable for specified usage, but shall not 
use asbestos.  

b) Ø 65mm (2 1/2 inch) & Larger: 125 psi (860 kPa) SWP, 250°F (120°C), cast iron body, bronze mounted 
with bronze faced disc and yoke bonnet, and shall be flanged. Hand wheel, gland, bonnet and body shall be 
of cast iron. Stem shall be of manganese bronze. Packing shall be suitable for specified usage but shall not 
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use asbestos. Stem lock nut, disc and seat ring shall be of bronze. Disc shall be renewable composition 
type.  

 

 

 
4. Ball Valves:  

a) Ø 50mm (2 inch) & Smaller:  

125 (860 kPa) SWP, Screwed; two-piece cast bronze body, chrome plated brass ball, teflon ball and flange 
seals, rods silicon brass stem, teflon and Viton “O” ring stem seals, zinc plated carbon steel handle with vinyl 
grip and brass handle nut.  

5.  Swing Check Valves:  
a) Ø 50mm (2 inch) & Smaller: 125 psi (860 kPa) SWP; 250°F (120°C), threaded ends. Cap, hinge pin, 
body, hinge, disc nut and disc shall be of bronze.  

b) Ø 65mm (2 1/2 inch) & Larger: 125 psi (860 kPa) SWP; 250°F (120°C), cast iron body, including valve 
cap and disc. Hinge pin, seat ring and disc ring shall be of bronze. Ends shall be flanged.  

6. Y-Strainers:  

a) Ø 50mm (2 inch) & Smaller:  

125 psi (860 kPa) SWP; 250°F (120°C), “Y” type, with bronze body and threaded  

ends. Screen shall be of 20 mesh monel.  

b) Ø 65mm (2 1/2 inch) & Larger: 125 psi (860 kPa) SWP; 250°F (120°C), cast iron body with flanged 
ends. Screen cover shall be provided with blow off taping. Screen shall be of perforated stainless steel, (33 
holes per sq.cm.), with 1.1mm diameter and 0.41mm thickness.  
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7.  Float Valve:  

Shall be best quality heavy duty type provided with Ø 150mm copper ball and heavy duty bronze float arm. 
Valve shall provide tight shut off at full closed position.  

8. Foot Valve for Pump Suction Line:  

Shall be installed where required or indicated on the drawing. Foot valve shall be of brass, and shall be 
provided with integral strainer. Foot valve shall be provided with a spring loaded vertical check disc with 
gasket for tight shut-off.  

 
9. Gaskets:  

General: non-asbestos, compressed gasket material with high-strength aramid fibres bonded with high grade 
nitrite NBR synthetic rubber, suitable for 750°F (400°C) and 1450 psi (10000 kPa).  

10. Thread Lubricant:  

General: non-hardening, non-poisonous as approved.  

11. Dielectric Couplings:  

General: provide sweat-to-screw dielectric couplings at junction of copper pipe to steel pipe and insulation 
bushings for flanged connections to steel or cast iron valves and fittings.  

12. Installation of Valves and Strainers:  

All gate valves, globe valves, check valves, control valves, butterfly valves, drain cocks, etc. necessary for 
satisfactory operation of the system shall be provided whether indicated or not. All valves having stem over 
2m height shall be provided with galvanised chain operators. Valves in horizontal lines shall be installed with 
stem horizontal or above. Isolation gate valves shall be installed on each side of each piece of equipment as 
pumps, coils and other similar items; at the midpoint of all looped mains; and at any other points indicated or 
as required for draining, isolation or sectionalising purposes. Each valve shall be identified with not less than 
35mm round or square black over white laminated plastic tags secured to valve with a suitable brass chain. 
Tags shall be engraved to identify valve by number and valve function. Strainers shall be installed wherever 
necessary to protect equipment and control valve, where proper functioning would be affected by dirt on the 
seat or scoring of the seat. Strainers shall be arranged not to clog piping and allow easy disconnection for 
change. All strainers 50mm and above shall be provided with Ø 20mm ball valves for blow-off. Strainers 
shall allow removal of accumulated dirt and screen replacement without disconnecting main piping.  

END OF SPECIFICATIONS  
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                                 SEC – 23 11 23  
 
         HORIZONTAL, END SUCTION Centrifugal Pump  

1. Scope:  
These specifications cover vertical split case end suction centrifugal pumps for hydronic 
applications. Pump curves certifying pump operation, BHP & NPSH curves shall be submitted to 
the Consultant for approval.  

2. Service Condition:  
Pumps shall be designed and constructed to operate satisfactorily in a typical hydronic 
application, and shall be the product of a manufacturer regularly engaged in the production and 
marketing of these pumps.  

3. Operating Conditions:  
The flow rate, pump head & other required data are indicated in the Equipment Selection Data 
and the pumps supplied shall conform to these requirements. The Contractor is required to 
ensure non-overloading selection of motor for parallel pumping operation.  

NPSH required by the pump shall be stated & the NPSH as available checked by the Contractor 
for the specific application. The pump RPM shall be as specified in the Equipment Selection 
Data. Pump casing shall be designed to withstand the discharge pressure specified on the 
Schedule Sheet plus the static head on the system, plus 50% of the total head, but not less than 
125 psi (8.5 bars).  

1 Pump Construction:  
2 Details of pump construction shall be as follows: a) Casing shall be vertical split with 
centreline discharge, foot-supported and made  
 

of cast iron. Casings shall be provided with tapped & plugged holes for priming, vent & 
drain.  

b) Casing Connections: shall be ANSI B16.1, 125PSI (8.5 bars), ASA Standard flat face 
flanges.  

c) Casing Wearing Rings: Easily replaceable casing wearing rings of suitable material for 
service shall be provided in front and rear of impeller.  

d) Casing Joint Gasket: An O-ring shall be provided at the casing joint to prevent leakage.  

e) Impeller: shall be the single section enclosed type of bronze. Impeller shall be statically and 
hydraulically balanced. Drilled holes shall be provided through the impeller hub to balance 
axial thrust loads and keep positive pressure on the stuffing box. Impeller shall be keyed & 
locked to the shaft with a hexagonal head impeller nut and shall be easily removable without 
the use of special tools.  

f) Shaft: Pump shaft shall be high strength stainless steel sized to provide a minimum amount 
of deflection. Shaft shall be protected in the stuffing box area by a replaceable shaft sleeve.  
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g) Seal: Pumps shall be provided with gland packing seal or mechanical seal as indicated in the 
Equipment Selection Data.  

h) Bearing Frame: shall be rigid, one piece cast iron construction. Frame shall be provided with 
catch basin reservoir with tapped drain hole to collect and pipe away stuffing box leakage.  

i) Bearings: shall be ball type on both ends of the frame. Both bearings shall be locked in place 
and be sized to provide long life under thrust loads encountered. Both bearings shall be 
enclosed by replaceable box.   

j) Bearing Lubrication: Ball bearings shall be grease lubricated with provisions for the addition 
& relief of grease.  

k) Deflector: A replaceable shaft deflector of non corrosive material shall be provided to 
prevent the entrance of contaminants into the pump bearings at the inboard end of the 
bearing frame.  

6. Baseplate & Coupling: a) Baseplate: shall be of heavy duty, fabricated steel or cast iron, 
sufficiently rigid  

to support the pump and the driving motor with tap hole to pipe away leakage and 
condensation.  

b)Coupling: shall be spacer type.  

c) Coupling Guard: shall be metallic and fastened to baseplate and conform to the 
requirements of ANSI B.15.1.  

7. Rotation:  
Pump shall have clockwise rotation viewed from its driven end.  

8. Motor:  
Motor shall be manufactured by Siemens Pakistan. It shall be selected in accordance with the 
pumps non-overloading performance characteristics. Motors shall be mounted with pump on 
base plate in manufacturer's plant and shipped as one unit.  

9. Foundation:  
Foundation for the pump shall be 1:2:4 concrete.. Edges of the foundation shall be provided with 
25×25×3mm angle iron frame work and painted with two coats of oil paint. When shown on 
drawings, or with pumps mounted on upper floors, the pump's concrete foundation shall be 
supported on four suitably sized spring isolators.  
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10. Installation:  
During installation, the pump shall be properly levelled, grouted in and realigned before 
operation in accordance with the manufacturer's recommendations. Suction & discharge 
connections shall be installed through flexible connectors, and electrical wiring shall be done. 
Drain lines from pump base plate at drip pocket shall be installed equal to the size of the 
opening.  

11. Commissioning and Testing:  
The pump shall be commissioned and tested by the Contractor, in accordance with the 
manufacturer’s recommendations. The pump operational curve shall be identified by taking 
no-flow reading and shall be charted on the pump curve. Operational point at full flow shall be 
identified and submitted to the Consultant. Tests shall be conducted and test reports submitted 
to the Consultants and approval obtained.  

END OF SPECIFICATIONS  
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SECTION 23 20 10 

PIPING INSULATION  (HVAC)
 

1. Piping Insulation: 

 

a) Insulation Installation: 

No insulation shall be applied to any system of piping until all foreign matter has been 

removed from the surface to be insulated, and until the piping has been tested, cleaned 

out and made tight and painted.  All insulation shall be applied in a manner consistent 

with good practice and methods. All longitudinal joints of pipe shall be top and 

bottom.  Insulation shall be continuous through walls, floors, ceiling and partitions 

etc. 

b) Insulation: 

All cold & hot water piping shall be insulated as indicated under INSULATION 

SCHEDULE. Insulation shall be in preformed sections with tongue and groove 

attachment. All insulation shall be fixed to the pipe with approved adhesive. 

Insulation shall be continuous and gaps if any, shall be filled up. Circumferential and 

longitudinal joints of vapour barrier and jacket shall be over-lapped at least 50mm. 

c) Vapour Barrier:  

Shall be as specified under INSULATION SCHEDULE  Vapour barrier shall be 

fixed to the insulation with approved adhesive covering at-least 75% area. All 

circumferential and longitudinal joints shall be over-lapped at least 40mm. Vapour 

barrier shall be completely continuous. All scratches, tears, etc., shall be made good 

by pasting fresh layers of the vapour barrier on the discontinuity. 

d) Jacket:  

Shall be as specified under INSULATION SCHEDULE. All circumferential and 

longitudinal joints shall be overlapped at least 40mm. The jacket shall be stretched 

tight over the insulation using adhesive which shall cover 100% area. Cut edges shall 

not be visible.  All longitudinal joints shall be on top for horizontal piping and hidden 

from view for vertical piping. Circumferential joints shall be equally distant and equal 

to the width of the jacket roll.  Patches shall not be permitted. 

e) Vapour Barrier Coating:  

shall be as specified under INSULATION SCHEDULE 
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f) Cladding: 

 All chilled and hot water piping shall be provided with cladding as specified below. 

2. Valves, Fittings & Other Specialities: 

shall be insulated with preformed adjoining insulation, cut to suitable shapes and sections, 

to closely fit around valves and fittings. Insulation thickness shall not be less than the 

adjoining straight pipe insulation thickness. The adjoining insulation near these fittings 

shall be mitred and trimmed into suitable sections to fit closely around the valves, flanges 

and fittings. All trimmed sections shall be secured by wrapping of approved type of self-

adhesive tape to form a complete vapour seal. There shall be a clear break between 

adjoining pipe insulation & valve/specialities insulation, so that when valve/specialities 

insulation is opened for maintenance the adjoining pre insulation is not affected. 

3. Condensate Drains: 

shall be insulated as specified under INSULATION SCHEDULE.). 

4. Cladding: 

All insulated pipes shall be provided with a cladding of 26 gauge 0.55mm G.I. sheet. At 

all flanges and valves the cladding shall be openable type. Valves shall be provided with 

valve boxes with quick opening clamps. Large valve boxes may be held together using 

“Jubilee Clamps”.  

5. Buried Steel Piping: 

The bare steel piping, or the steel cladding of an insulated pipeline shall be externally 

painted with one coat of Asphalt primer 2000 (National Petrocarbon Pvt. Ltd.) followed 

by two coats of Hykote Enamel (National Petrocarbon) reinforced with one layer of galss 

fibre wrap. The primer and enamel shall be applied strictly in accordance with 

manufacturer’s recommendations. 

6. Adhesive: 

shall be “MOWLITH” as manufactured by HOEST, Pakistan. 

7. Insulation Tapes: 

At all insulation joints use 75mm wide self-adhesive tape consisting of reinforced 

aluminium foil and white Kraft paper. 

END OF SPECIFICATIONS 
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                                                SEC- 22 05 10 

                          EXCAVATION & BACKFILLING 

1. Excavation: 

a) Excavate in such a manner that buried items can be laid to the alignment and 
depth indicated; excavate only so far in advance of pipe laying as approved. 

b) Width of trenches shall be such that buried items can be laid to the alignment 
and depth indicated; excavate only so far in advance of pipe laying as 
approved. Width at the top of the trench shall not be more than 600mm plus 
outside diameter of pipe. 

2. Back-filling: 

a) For back-filling use builders sand, or excavated material, if of a sandy nature, 
but duly screened to remove all rocks & stones which are greater than ¾ inch    
( 20mm) dia approximately. 

b) In filling around pipe, deposit backfill material in successive horizontal layers 
not exceeding 150mm thickness before compaction. Compact each layer 
thoroughly by means of approved mechanical tampers. Take special care to 
obtain compaction under pipe haunches. Deposit backfill adjacent to pipes on 
both sides to approximately same elevation at the same time. Continue this 
method of filling and compacting until backfill is at least 450mm above top of 
pipe. 

c) Backfilling for the remainder of pipe trenches to sub-grades of paved or 
landscaped areas: Perform by mechanical tamping and rolling equipment, 
except that use of such equipment is prohibited when said use may result in 
damage to pipe lines or structures. 

d) Moisten backfill as necessary for proper compaction. Water setting of fill will 
not be permitted. 

e) Complete backfilling of pipe trenches as soon as possible after the pipe is laid 
and tested. 

f) Restore to original condition existing pavements, roadways, walkways, curbs 
and landscaped areas disturbed during the progress of the excavation and 
backfill work. 

g)   Compaction: Minimum of 90% of modified AASHTO maximum density as 
defined by ASTM D-1557. 

h) Fill not compacted to the required density: re-compact until the specified 
density is achieved or remove the layer and replace with new material. 
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3. Payment: 
No separate payment shall be made for excavation or back-filling, and the cost of 
all excavation & back-filling required to lay pipes or carryout any other works 
requiring excavation & back-filling, shall be considered to be part of the cost of 
that work. 

 

 
END OF SPECIFICATIONS 
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SECTION NO : 22 05 11 

DISINFECTION OF WATER DISTRIBUTION SYSTEM 

 

1. PIPELINE DISINFECTION: 

 

a) General:  

The Contractor shall furnish all equipment, labour and material for the proper disinfection 

of the pipeline. Disinfection shall be accomplished by chlorination after the lines have 

been tested for leakage but before they have been connected to the main system. 

Disinfection of the pipelines shall be done in the presence of the Engineer’s representative 

with equipment approved by him. 

 

b) Chlorination: 

 A chlorine and water mixture shall be supplied by means of a solution feed 

chlorination device. The chlorine solution shall be applied at one end of the pipeline 

through a trap, in such a manner that as the pipeline is filled with water, the dosage 

applied to the water entering the pipe shall be at-least (25 ppm) or enough to meet the 

requirements given hereinafter. 

c) Retention Period: 

 Chlorinated water shall be retained in the pipeline for a period of at least 24 hours. 

After the chlorine treated water has been retained for the required time, the chlorine 

residual at the pipe extremities and at such other representative points shall be at least 

10 parts per million. The procedure shall be repeated until the required residual 

chlorine concentration is obtained. 

d) Chlorination of Valve:  

During the process of chlorination of the pipe lines, all valves or other appurtenances 

shall be operated while the pipeline is filled with the heavily chlorinated water.  

e) Final Flushing: 

 Following complete disinfection of the pipeline, all treated water shall be thoroughly 

flushed from the pipeline at its extremities. Treated water and water used for flushing 

the pipelines shall be disposed of in a manner instructed by the Engineer. Fresh 

treated water shall be filled in the line and water tested for presence of coliform. The 

test result should indicate negative coliform presence. If the test indicates any positive 

coliform, the entire process of disinfection shall be repeated or improved upon until 

coliform free samples are obtained. 
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f) Sampling and Testing: 

 Disinfection of the pipeline and appurtenances shall be the responsibility of the 

Contractor. The first set of samples will be collected for analysis by the Engineer. 

Should the sample reveal presence of coliform the Contractor shall again disinfect the 

pipeline and appurtenance and shall pay the Employer for sampling and testing for 

subsequent retest until coliform free samples are obtained.  

g) Clean-Up: 

 Upon completion of the installation of the water supply lines, distribution system and 

appurtenances, all debris and surplus materials resulting from the work will be 

removed and disposed off in a manner satisfactory to the Engineer. 

h) Measurement and Payment: 

 Payment of this work will be made at the lump sum cost quoted in the BOQ, after 

satisfactory completion of this work as certified by the Consultant. 

 

 
END OF SPECIFICATIONS 
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                                                  SEC- 22 05 53 

                IDENTIFICATION FOR PIPING & EQUIPMENT 

1. General: 
The contractor shall install mechanical identification tags, shield, plates, etc., where 
specified below, shown on drawings, or directed by the Consultants. All components of 
the identification system shall be submitted to the Consultants for approval & approval 
obtained prior to installation. 

2. Equipment Name Plates: 
All equipment shall be provided with metal nameplate with operational data engraved 
or stamped; permanently fastened to equipment at an accessible & visible location. 
Nameplate shall have name of manufacturer, product name, model number, serial 
number, capacity, operating and power characteristics, labels of tested compliances 
and similar essential data. 

a)    Material shall be Fiberboard / Brass / Stainless steel / Laminated Plastic. 

b) Stencil paint shall be black enamel, except as otherwise indicated. 

c)    Manufacturer’s standard pre-printed, permanent adhesive, color-coded, pressure-
sensitive vinyl pipe markers, conforming to ASME A13.1 shall also be accepted. 

3. Equipment Data Plates: 

All equipment shall be provided with Equipment Data Plate to be permanently fastened 
at a suitable accessible and visible location of the equipment. Data plates shall be of 
min. 3mm thick laminated plastic of suitable size (min. 150mm x 100mm) fastened 
securely to the equipment. The plates shall generally display the following data: 

i) Equipment identification symbol/number. 

ii) Fluid flow rates. 

iii) Pressure, pressure drops. 

iv) Capacity. 

v) Motor data. 

vi) Any other matter required by the Consultants. 

4. Stencilling on Piping: 
The Contractor shall attach a stencil near each valve on the pipe, indicating the name 
of the fluid. Also an arrow should be painted next to the legend indicating the direction 
of flow in pipe. The legend shall be placed in a location so that it can be easily read 
from the floor. The legend shall conform in size of letters and colour to ASA A-13.1 of 
1975, “Scheme for the Identification of Piping System”, but shall not be less than 
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32mm letters for duct work, and not less than 19mm letters for access door sign & 
similar operational instructions. 

5. Identification Tags on Valves 
Identification Tags shall be installed on all valves, controls and other parts of the 
system where necessary. Tags shall be either of engraved laminated plastic or brass as 
directed by Consultant, 3mm thick (black in front and white behind) 1.6 inches (40mm) 
round or square with letters or numbers 0.5 inches (12mm) high and fastened securely 
with brass “S” hooks or chains. 

The Contractor shall further provide charts, diagrams, of size and type as approved 
designating numbers, service or function and location of each tagged item. 

 
 

END OF SPECIFICATIONS 
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SECTION NO :  22 05 73 

DRAINAGE & WATER SUPPLY SPECIALITIES 

 

1. Trapped Floor Gully: 

Shall be of uPVC similar to Terrain model 279/281 with inlet model 282/283. The 

drain shall be provided with a trap having a minimum water seal of 50mm. The drain 

grating and all visible parts shall be of CP brass with level adjusting arrangement. 

2. Vent Cowls: 

All vent-lines terminating above the building shall be provided with best quality uPVC 

vent cowls similar to Terrain model 150. 

 

3. Clean-out for Finished Floor Areas: 

Shall be similar to ZURN Model No. Z 1323. These shall be of cast iron, designed to 

provide an air tight seal. The clean-out shall be provided with a threaded brass plug 

that shall fit into the hub and provide an airtight seal. A key to unscrew the plug shall 

be provided. A brass ferrule shall be provided, that shall screw into the hub with the 

capacity of level adjustment. The ferrule shall be provided with a round scoriated brass 

top and a long brass screw threaded into the plug below, shall hold down the top 

cover. All visible parts shall be chrome plated. 

 

4. Roof Drain: (Cast iron) 

Shall be similar to Zurn Model Z 100, cast-iron body with combination membrane 

flashing clamp/gravel guard and low silhouette dome. 

 

5. Roof Drain (PVC) 

These shall be similar to the cast-iron roof drain specified above, except manufactured 

in uPVC. It shall have a membrane flashing arrangement and gravel guard with a low 

silhouette dome. 

6. Drain Gratings: (Mild Steel)             

Drain gratings shall be installed on open channel drains where shown on the drawings. 

These shall be fabricated out of mild steel formed members & hot dipped galvanised 

after fabrication, in accordance with details shown on the drawings. Edge support 

angle iron member shall be grouted into the concrete edge of the channel, and the drain 

gratings laid loose on top. Grating length shall not exceed 4ft, & each grating shall fit 

level & smoothly on the support member.  

7. Manhole: 

Manhole chambers shall conform to BS 556: Part 2 (Concrete Manholes for Drainage 

purposes),  
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Top and bottom of manholes shall be constructed of 150mm thick 1:2:4 RCC with 

nominal reinforcement or as shown on drawings. The depth of the manhole shall be 

upto the invert level shown on the drawings. The civil construction shall conform to 

the specs of the Civil Works. The internal surface of the manhole shall be provided 

with 15mm thick Pudlo plaster. 

Manhole shall be provided with cast iron frames and covers as shown on the drawings 

& specified below. The invert channels shall be smooth and accurately shaped to a 

semicircular bottom conforming to the adjacent sewer section. Inverts shall be formed 

directly in the concrete of the manhole base. Steep slopes outside the invert channels 

shall be avoided. Changes in size and grade shall be made gradually and evenly. 

Changes in direction of the sewer and entering branches shall have true curves of a 

radius as large as the size of the manhole will permit. Manhole shall be provided with 

built-in steps of Galvanized iron. The rungs shall be not less than 250mm in width and 

spaced at intervals of approximately 300mm and alternative rungs shall be staggered 

or off-set 150mm. Bars or rods for steps shall not be less than 20mm in diameter. 

The manhole frame shall be carefully embedded in the top slab of the manhole as neatly 

as possible. 

Types of manholes shall be as follows: 

Type ‘A’ Manholes – for use in Residential applications, with 600mm x 600mm clear 

opening inside manhole, constructed of 200mm thick block or 225mm brick masonry, & 

provided with cast-iron frame & cover conforming to grade C (BS 497) as given below.  

Type ’B’ Manholes – for use on commercial, industrial or institutional projects, for non-

traffic areas up to a maximum depth of 2 meters. These shall be provided with walls 

constructed of 200mm thick block or 225mm brick masonry with cast-iron frame & cover 

conforming to Grade B, Class 2 (BS 497) given below. 

Type ‘C’ Manholes – for use on commercial, industrial or institutional projects, for 

traffic areas up to a maximum depth of 2 meters. These shall be provided with walls 

constructed of 150mm thick RCC, with cast-iron frame & cover conforming to Grade A 

& Grade B, Class 1 (BS 497) given below. 

Type ‘D’ Manholes – for use on commercial, industrial or institutional projects, for 

traffic & non-traffic areas, depth from 2m to 6m. These shall be provided with walls 

constructed of 200mm thick RCC of with cast-iron frame & cover conforming to Grade 

B, Class 2 (BS 497) given below. 

8. Intercepting Manhole: 

Intercepting manhole shall conform to specification given above except that it shall be 

provided with an uPVC RCC intercepting trap of the same diameter as the main 

pipeline.  
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9. Storm Water Drainage Manhole: 

These shall be constructed to conform to specifications given for Manhole at Clause 1, 

except that the manhole cover shall be replaced with double grating to allow the water 

to flow into the manhole. The grating shall be manufactured of cast iron and provided 

with 25mm square holes on 25mm centres in both directions. 

10. Manhole Frame & Covers: 

Manhole Frame & Covers shall be of water tight quality manufactured from good 

quality cast iron conforming to BS 497, & shall be of types as noted below: 

Grade A - Manhole covers & frames capable of bearing wheel loads upto 11.5 

tonnes for use in carriage ways  

Grade B 

Class 1 

 Manhole covers & frames capable of bearing wheel loads upto 5.0 

tonnes for use in carriage ways carrying relatively slow moving 

normal commercial vehicles. 

   

Grade B 

Class 2 

- Sealed manhole covers and frames capable of bearing wheel loads 

upto5.0 tonnes for use in areas to which vehicles would have only 

occasional access. 

Grade C 

 

- Sealed inspection covers and frames for use in situation                   

in-accessible to motor vehicles. 

11. Gully Trap: 

Gully trap chamber shall be constructed of 100mm thick masonry walls with 15mm 

thick pudlo plaster. Bottom of gully trap shall be 100mm thick 1:2:4 RCC pad with 

nominal reinforcement. Trap shall be of cast iron/uPVC 100mm dia with 50mm water 

seal. Frames and cover shall be of cast iron of watertight quality. Size 300mm x 

300mm, weight 10 kg.  

 
 

 
END OF SPECIFICATIONS 
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                                        SEC- 22 09 00 

                                   PUMP CONTROLLER  

1. Pump Controller:  
The automatic pump control system shall be of the solid-state type, with low- voltage 
electrodes in the UG tanks, and an electronic controller.  

The level sensors shall be adjustable for high and low water levels, and shall be installed 
in weather-proof boxes (IP 54) above each tank, with electrodes installed in PVC pipe 
into the tanks or as shown on drawings. 

The pump controller shall start pump at a adjustable low level, stop pump at an 
adjustable high level and provide alarm at an adjustable low-low level, and switch off 
the pump. 

2. Level Indicator: 
The liquid level indicators system shall be of the solid-state type, showing the levels in 
the UG tanks through LEDs, and have the provisions for low and high level alarm with a 
90 dBA hooter and alarm cancel button Suitable low-voltage electrodes shall be 
mounted on each tank, and the indicator in the pump-room. 

 

 

END OF SPECIFICATIONS 
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SECTION NO :  22 11 16 

BUILDING WATER PIPING 

1. Scope of Work: 

The work includes in general the following: 

a) Internal cold & hot water piping. 

b) Internal Potable Water Piping. 

c) Internal Fire Protection Piping. 

d) All specials shown specified or needed. 

e) Services & Connection to site piping. 

f) Other items specified or shown on drawings. 

2. Piping Material: 

a) Galvanised Iron Pipes: G.I pipes shall conform to BS 1387 of 1957 (medium series); 

fittings shall be screwed of galvanised malleable iron. 

b) Mild Steel Pipe conforming to BS 1387 (medium series), screwed upto 50mm (2 inch) 

& welded above ø 50mm (2 inch). 

c) Mild Steel Pipe conforming to ASTM A53, Schedule 40, screwed upto 50mm  

(2 inch) & welded above Ø 50mm (2 inch). 

d) Polyethylene Pipes: high-density, cross-linked, polyethylene piping, conforming to 

DIN 16892, DIN 16893 and DVGW Code of Practice W531. 

Fittings & pipe shall be suitable to work on normal operating pressure of 10 bars and 

79°C. Fittings shall be “Dezincification resistance brass” compression sleeves with 

copper content of approximately 62%, and shall be manufactured from profiled and 

dieforged parts. 

All supports channels, hangers and fasteners shall be as per manufacturers 

recommendations. Special tools as recommended by the manufacturer shall be used 

for installation. 

e) PVC Piping shall conform to ASTM D1785 or BS 3505 of 1968, Class ‘E’ upto Ø 

25mm (1” inch) Class ‘D’ upto Ø 40mm (1 ½ inch), Class ‘C’ upto Ø 65mm (2 ½ 

inch) and Class ‘B’, for Ø 75mm (3 inch) & above. Jointing shall be solvent welded. 

Fittings shall be injection moulded of high density & shall be imported. 
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f) Polypropylene Piping: Type III: PP-R (Polypropylene random copolymer) piping 

conforming to DIN 8077-8078, with a service life of 50 years @ 60°C & 10 bars 

operating pressure. 

Joints shall be made by electrofusion welding upto dia 110mm, & butt welding above 

dia 110mm. Fittings shall conform to DIN 16962. Fittings with threaded metallic 

inserts shall be of dezincification resistance brass.  

3. Installation of Piping, Valves and Fittings: 

a) General: Pipes shall be cut accurately to measurements established at the job site and 

worked into place without springing or forcing, properly clearing all windows, doors 

and other openings. Excessive cutting or other weakening of the building structure to 

facilitate piping installation will not be permitted without written approval. Shop 

drawings by Contractor shall show locations of all supports, typical details for special 

anchorages for suspended piping, valves, tank, pumps, converters, and other 

mechanical equipment. Where supports are required between structural framing 

members, suitable intermediate metal framing shall be provided and detailed. Pipe 

shall have burrs removed by reaming and shall be installed to permit free expansion 

and contraction without damage to joints and hangers. Changes in direction shall be 

made with fittings, except that bending of pipe 4 inches (100mm) and smaller will be 

permitted provided a pipe bender is used and wide-sweep bends are formed. The 

center line radius of bends shall not be less than 6 diameters of the pipe. Bent pipe 

showing kinks, wrinkles, flattening or other malformations will not be accepted. All 

piping shall be installed with sufficient pitch to ensure adequate drainage and venting. 

Piping connections to equipment shall be provided with unions or flanges. Open ends 

of pipelines or equipment shall be properly capped or plugged during installation to 

keep dirt and other foreign matter out of the system. 

b) Screwed joints shall be used on metallic pipes of diameter 50mm and below. Screwed 

joints shall be made with tapered threads properly cut. Joints shall be made tight with 

polytetrafluoroethylene (Teflon) Tape or other approved thread joint compound 

applied to the male thread only. Not more than three threads shall show after the joint 

is made up. For galvanized pipe threaded flanges shall be used for 100mm dia pipe 

and above. 

c) Flanges and Unions shall be faced true. Flanges shall be provided with 1.6mm 

asbestos-free gasket, and made square and tight. Except where copper tubing is used, 

union or flange joints shall be provided in each line immediately preceding the 

connection to each piece of equipment such as coils, pumps, control valves & other 

similar items. 

d) The run and arrangement of all pipes shall be approximately as shown on the drawings 

and as directed during installation and shall be as straight and direct as possible, 

forming right angles or parallel lines with building walls and other pipes, and shall be 

neatly spaced. Offsets will be permitted only where required to permit the pipes to 

follow wall, standard fittings shall be used for offsets. All risers shall be erected plumb 
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and true, and shall be parallel with walls and other pipes and shall be neatly spaced. 

This Contractor shall at all times work in connection with other contractors in order to 

avoid interference of pipes and unnecessary cutting of floors and walls. All pipes 

running underground or concealed in floors or wall construction shall be installed 

before the construction is closed up. 

e) All horizontal runs of piping, except where concealed in partitions, shall be kept as 

high up as possible and close to walls. Consult with other trades so that grouped lines 

will not interfere with each other. Where plans call for offsets, same shall be kept close 

to underside of beams and slabs, and run along side of beams, girders of partition. 

f) The arrangement, positions and connections of pipes, fixtures, drains, valves, etc., as 

shown on the drawings shall be taken as a close approximation and while they shall be 

followed as closely as possible the right is reserved by the Engineer to change the 

location etc., to accommodate any conditions which may arise during the progress of 

work prior to installation without additional compensation to this Contractor for such 

change. The responsibility for accurately laying out the work and coordinating his 

installation with other contractors rests with this Contractor. Should it be found that 

any of his work is laid out so that interference will occur, he shall so report that to the 

Engineer. 

g) All of the pipes shall be concealed in walls, slabs unless otherwise shown on drawings 

or directed by the Engineer. 

h) Special precaution shall be taken in the installation of piping concealed underground 

or in the building construction, to see that the piping is properly installed. Should it be 

necessary to correct piping so installed, this Contractor shall be held liable for any 

injury caused to other work in the correction of his piping. 

i) Fixture connections, shown to be installed concealed in building construction, shall in 

general, be carried concealed to points above floor (near fixtures) where they shall 

break-out and rise exposed to fixtures, all as required or approved. 

j) Reducing fittings, unless otherwise approved in special cases, shall be used in making 

reduction in size of pipe. Bushings will not be allowed unless specifically approved. 

k) Where chrome plated piping is installed, this Contractor shall cut and thread his pipe 

so that no unplated pipe threads are visible when the work is complete. 

l) Friction type wrenches and vices shall be used on all copper tubing and brass piping. 

Any pipe showing tools marks will be ordered to be removed and replaced with new 

materials, without additional cost. 

m) Unions and flanges shall be provided at suitable intervals to enable easy assembly and 

disassembly of the pipes. All piping installation shall allow means of easy disassembly 

for cleaning and maintenance. 
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4. Installation of Non-Metallic Piping: 

a) The complete installation of the non-metallic piping system shall be in accordance 

with the recommendations of the manufacturer. 

b) All accessories, compression fitting, tees, elbows, supports, etc. shall be original 

manufacturer’s products.  

c) The Contractors shall ensure that all plumbers are trained by the manufacturer or there 

local agent and that only manufacturer’s recommended tools are used. The Contractor 

shall establish a close co-ordination with the manufacturer/ local agent to ensure all 

work to comply with manufacturer’s recommendations and Consultants approval. 

5. Cutting and Patching:  

Cutting will be done under specifications of other trades. This Contractor is called 

upon to set sleeves for pipes accurately before the concrete slabs or beams are poured 

or masonry wall put-up, or may set boxes on the forms so as to leave openings in the 

floors in which the required sleeves can be subsequently located, in which case he is 

called upon to fill-in the concrete voids around the sleeves. 

All patching will be done under specifications of other trades. Should this Contractor 

neglect to perform his preliminary work and should cutting be required in order to 

install his piping or requirement, then the expense of the cutting and restoring of 

surfaces to their original condition shall be borne by this Contractor. This contractor 

shall also make all chases for installing piping, etc., and must also make good the 

chases. 

6. Protective Painting & Coating: 

Protective Painting & Coating shall be carried out on pipes as specified in clause 

“Painting, Coating & Stencilling” Clause 15020. 

7. Testing: 

a) Hydraulic testing to following pressures shall be carried out on the complete piping 

 For Cold water, Hot Water, Potable Water and Fire Protection piping-minimum 

100Psi or 1.5 times maximum operating pressure, whichever is maximum. 

 No loss of pressure shall be indicated for 2 hours. Tests shall be conducted in the 

presence of the Engineer/Engineers Representative, and the Contractor shall submit 

test certificates to the Engineer or Engineers Representative & obtain certification that 

the tested piping system have passed the prescribed tests. 

b) Defects disclosed by the tests shall be repaired or if required by the Engineer, defective 

work shall be replaced with new work without any extra charge to the Employer. Test 

shall be repeated as directed, until all work is proven satisfactory. 
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c) This Contractor shall furnish & pay for all devices, materials, supplies, labor and 

power required in connection with all tests. All tests shall be made in the presence of 

and to the satisfaction of the Engineer/Engineers Representative. 

d) This Contractor shall also be responsible for the work of other trades that may be 

damaged or disturbed by the tests, or the repair or replacement of his own work, and 

he shall without extra charge to the Employer, restore to its original condition, work of 

the trades so damaged and disturbed, engaging the original Contractors to do the work 

of restoration. 

8. Payments 

All payment for metallic & non-metallic pipes shall be made per running foot/meter of 

the installed length of the pipes, which shall include all fittings such as elbows, wyes, 

tees, collars, junction boxes, etc., including supports, excavation and back filling, 

concrete bedding, testing and any other work required for the Piping, and the rates per 

foot/meter submitted by the Contractor for this item of the Bill of Quantities shall be 

deemed to include all such ancillary requirements. 

 

 

END OF SPECIFICATIONS 
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SECTION NO : 22 13 18 

BUILDING SANITARY WASTE, VENT & STORM WATER  

PIPING 

1. Scope of Work: 

      The work includes in general the following: 

a) Internal Soil, Waste Water, Vent Piping. 

b) Internal Rainwater Drainage Piping. 

c) Sub Soil Drainage Piping. 

d) All specials shown, specified or needed. 

e) Services and connection to site piping. 

f) Other items specified, or shown on drawings. 

2. Piping Material: 

a) Cast Iron Pipes shall be manufactured by the centrifugal spun casting process and shall 

conform to standard DIN 1172 or BSS 416. heavy duty, of the bell and spigot type. 

Each pipe & fitting shall be class 20 psig and tested at the manufacturer’s works at 20 

Psig and shall show no leakage, sweating or other defects. Pipes shall be coated by 

immersion in a bath containing a uniformly heated composition of bitumastic base. 

Pipes supplied shall be accompanied by a test certificate and each pipe shall be so 

stamped. 

b) Non-metallic Drainage Piping:  

i) Polypropylene pipes to DIN 19560, with synthetic rubber seal rings to DIN 4060 (Part 

1). All fittings shall be injection moulded push-fit type. 

ii) uPVC Pipes to BS 4514, with synthetic rubber seal rings to BS 2494. All fittings shall 

be injection moulded push-fit type. 

3. Subsoil Drainage Pipe: 

Subsoil drainage pipe shall be uPVC, coiled, perforated corrugated pipes. Fittings and 

pipe shall be from single source of manufacture. Pipe shall be manufactured in 

conformity with DIN 1187. 

 

Diameter of perforation shall be 0.1” to 0.15” and density of holes shall be 40% of 

total pipe surface area. 
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4. Piping Materials Application: 

For piping application refer PIPING SCHEDULE under EQUIPMENT & 

MATERIAL SCHEDULE, Section 2. 

5. Installation: 

a) Each pipe shall be examined on arrival; defective pipes shall not be used. Drain shall 

be laid in straight lines and to even gradients between the levels shown, with pipes and 

fittings, of the type and diameter as shown on the drawings. Great care shall be 

exercised in setting out and determining the levels of the pipes and the Contractor shall 

provide suitable instruments, set up and maintain sight rails, and bench marks etc., 

necessary for the purpose. Cut pipe shall have smooth regular ends at right angles to 

length of pipe. All pipes to be cut with an approved cutter. All drains shall be kept free 

from earth, debris, superfluous cement and other obstructions during laying and until 

the completion of the Contract when they shall be handed over in a clean condition. 

Pipes shall be laid with the sockets leading upstream.  

No pipes shall be laid on their collar or on blocks, tiles or other temporary supports. 

b) Drainage line shall be accurately laid and shall be perfectly true to line and gradient 

from point to point in both vertical and horizontal planes. 

c) Easily accessible clean-outs, flush with the floor finish should be provided at each 

bend and bottom of stacks and at all points shown on drawings. The clean-outs should 

be made of “WYE” of full size; the minimum size shall be  

Ø 75mm. 

d) Special fittings required in the installation not generally cast by manufacturers shall be 

got specially cast by Contractor matching with the shell thickness specified. 

e) Branch connection shall be made with “WYE” and long “TEE-WYE” fittings. Short 

bends, common offsets and double hubs will not be permitted. Short “Tee-Wye” 

fittings are to be used in vertical piping only. All fittings shall conform to code 

requirements. 

f) Joints between cast iron to cast iron soil pipe shall be push fit joints. The joints shall 

be made tight and smoothly faced. Lead used in joints in cast iron piping shall be pure 

and soft and of best quality and shall be sufficiently heated to run joint full at one 

pouring without hardening. Dross shall not be allowed to accumulate in the melting 

pot. 

g) All soil and waste lines hung from the ceiling shall be supported at not more than 

1.5m centers for horizontal pipe and 2m for vertical pipes. Provide supports at all 

special fittings.  

6. Testing and Inspection: 

a) The entire drainage and vent system shall be subjected to testing after installation to 

ensure a leak-proof installation under operating conditions. 
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 All the openings in the piping system shall be tightly closed by inserting test plugs of 

heavy rubber gasket that fit snugly all around the opening. The highest point will be 

left open to supply water and may be raised if necessary by temporary jointing to 

develop a minimum head of five (5) meters of water at each section of the system. 

Water is filled to the point of overflow and any drop in the level of water will indicate 

a leak that will be found by inspection. The water level will be checked for no drop for 

at least 15 to 30 minutes. No section will be tested at a pressure more than 6m of 

water. High stacks will be tested in sections, starting from the top section and then 

connecting top section to next lower section. 

b) A final test of the completed drainage and vent system will be conducted by smoke to 

ensure that connection for water closets are absolutely gas and water tight and that 

fixture traps are sound. 

 All the traps will be filled with water and a thick smoke produced by burning oil, 

waste, tar paper or similar material in the combustion chamber of a smoke test 

machine, will be introduced into the entire system. When smoke appears at highest 

point it will be closed and pressure equivalent to 25mm of water column will be built 

and maintained. 

 The drainage pipe and building sewer will also be inspected for slopes which must 

conform to the slopes specified. The slopes will be checked with precision angle 

measuring instrument like universal protector, plumb and level. Any portion found not 

laid according to the given slope will be rectified at the Contractor’s expenses. 

c) This Contractor shall furnish & pay for all devices, materials, supplies, labour and 

power required in connection with all tests. All tests shall be made in the presence of 

and to the satisfaction of the Engineer. 

d) This Contractor shall also be responsible for the work of other trades that may be 

damaged or disturbed by the tests, or the repair or replacement of his work and he 

shall, without extra charge to the Employer, restore to its original condition, work of 

the trades so damaged and disturbed, engaging the original contractors to do the work 

of restoration. 

e) Defects disclosed by the tests shall be repaired, or if required by the Engineer, 

defective work shall be replaced with new work without extra charge to the Employer. 

Test shall be repeated as directed, until all work is proven satisfactory. 

f) This Contractor shall notify the Engineer, Consultant and others having jurisdiction at 

least ten days in advance of making the required tests, so that arrangements may be 

made for their presence to witness the tests. 

g) The Contractor shall submit test certificates to the Engineer or Engineers 

representative & obtain his certification that the tested piping system have passed the 

prescribed tests. 
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7. Payments 

All payment for metallic & non metallic pipes shall be made per running foot/meter of 

the installed length of the pipes, which shall include all fittings such as elbows, wyes, 

tees, collars, junction boxes, etc., including supports, excavation and back filling, 

concrete bedding, testing and any other work required for the Piping, and the rates per 

foot/meter submitted by the Contractor for this item of the Bill of Quantities shall be 

deemed to include all such ancillary requirements. 

 

 

END OF SPECIFICATIONS 
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SEC- 22 40 00 

PLUMBING FIXTURES & FITTINGS 

1. General: 

All fixtures shall be free from imperfections, true as to line, angles, curves and colors, 

smooth, water tight and complete in every respect. 

All fixtures specified to be of vitreous ware, shall be fired vitreous china ware of the 

best quality, non-absorbent and burned so that the whole mass is thoroughly fused and 

vitrified producing a material white or colored, which when manufactured will show a 

homogeneous mass, close grained and free from pores. The glazing and vitreous china 

fixtures shall be of a color approved by the Consultant, thoroughly fused, and united to 

the body, without discoloration, chips, or flaws and shall be free from craze. Warped 

or other imperfect fixtures will not be accepted. 

All plumbing fixtures supplied shall be as specified & from source indicated. 

All fixtures shall be furnished from one manufacturer unless otherwise specified. 

All fittings, cast brass set screws, escutcheons faucets, traps, exposed piping, etc., shall 

be of brass, chrome plated over nickel plate with polished finished. Any supports nuts 

etc., visible shall likewise be chrome plate over nickel plate.  

After installation of plumbing accessories, the Contractor shall ensure their protection 

against damage, misuse and general deterioration. Fixture outlets shall be plugged with 

suitable material to prevent entry of external debris. All chrome plated and other 

metallic fittings shall be provided with a coat of grease to prevent their deterioration. 

All items prior to handing over must be in perfect condition in the visual and 

operational sense. 

All fixtures and accessories shall be first quality, imported, unless otherwise indicated. 

All cracks between fixtures and walls shall be filled using approved silicone sealant. 

2. Installation: 

a) All screws, bolts and other anchoring devices shall be of stainless steel or chrome 

plated brass. 

b) Install toilet fixtures, fittings and accessory units in accordance with 

manufacturer’s instructions, using fasteners, which are appropriate to substrate 

and recommended by manufacturer of unit. Install units plumb and level, firmly 

anchored with brass screws and nylon anchors at locations and at heights 

indicated in drawings. 

c) Set accessories plumb, level, and square at locations approved, in accordance with 

manufacturers instruction for type of substrata involved. 
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d) Adjust toilet accessories for proper operation and verify that mechanisms function 

smoothly. Replace damaged or defective items.  

e) Remove and replace accessories which are broken, chipped, cracked, abraded or 

damaged in other ways during construction period, including natural causes, 

accidents and vandalism. 

f) Clean and polish all exposed surfaces after removing temporary labels and 

protective coatings. 

 
END OF SPECIFICATIONS 



 

External Fire Hydrant and Stand Pipes S E C -  2 1  1 1  1 6  

  

A+ Engineers                                                                                                 page1                                                                                             

MEP Consultants                                                                                                              

 

SECTION NO :  21 11 16 

 

EXTERNAL FIRE HYDRANT & STAND PIPES 

1. Scope of Work: 

The work under this section of the specifications consists of providing all material and 

labour for proper installation of fire water pipes and pipe fittings, including excavation & 

backfilling, jointing, laying, clamping, cleaning, painting etc., both above ground and 

underground and embedded in walls as shown on the drawings, as specified herein, or as 

directed by the Consultant. 

The work includes, in general, the following: 

a) Fire Protection Piping.  

b) Fire Standpipes. 

c) All valves, strainers, etc., shown, specified or needed. 

d) Services and connections to Fire Fighting Equipment. 

e) Other items as may be specified or shown on the drawings. 

2. Dry Barrel –Pillar Hydrant – Double Headed: 

Fire Stand Pipes shall be of Pillar Hydrant type, of size dia 150mm, tested to 250 psi. The 

pillar Hydrant shall be constructed of steel, and shall consist of four section, i.e. Dry Port, 

Upper Barrel, Lower Barrel, and Inlet Connection. The Dry Port shall be O’Ring sealed. 

The Upper Barrel shall be bolted on top to the Dry Port and at the Bottom to the Lower 

Barrel. The Upper Barrel shall house the outlet consisting of two nos. Ø 65mm hydrant 

valves with instantaneous couplings. The Lower Barrel shall carry the main hydrant 

valve, which shall be constructed of cast-iron and shall have a conical shaped synthetic 

rubber moulded disc which shall seat on to a precision machined bronze seat. The main 

hydrant valve shall be compression type opening against the pressure and closing with it, 

and shall be actuated by a cast bronze nut which shall rotate the steel hydrant rod. Hydrant 

valve shall be provided with flanged inlet and tee-base. All nuts and bolts shall be zinc 

passivated and plated. Hydrant barrel shall be painted inside and out with a primer, and 

finish painted on sections below ground level with black bituminous paint, while exposed 

surfaces shall have red high glass enamel. 

3. Double Delivery Standpipe: 

Shall be manufactured using Ø 6inch  Schedule 40, Black steel pipe, fully welded, 

conforming to dimensions given in A+ Engineers detail drawing, approximately 36 inch 

high, and with the top end capped. The barrel will be provided at the top with two dia 2½ 

“ hydrant valves, placed 180 apart, and each outlet shall be provided with an  

instantaneous coupling. The bottom of the standpipe shall be flanged. When installing the 
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standpipe, the piping leading to the standpipe shall be provided with concrete 

foundation/thrust block as shown in A+ Engineers detail drawing. 

 
 

END OF SPECIFICATIONS 
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SECTION NO :  21 12 13 

BUILDING HOSE REEL & HOSE RACK 

1. Fire Brigade Connection: 

Supply & install where shown on the drawings a  65mm× 65mm x  100mm Fire Department 

Connection, rated for use upto a maximum pressure of 175 psi. The inlet connections shall be  65mm with 

threads compatible for use with Pakistan Fire Brigade Standards, and the outlet connections shall be 

100mm. The connection body, clapper, swivel, and swivel plug shall be cast from an aluminium 

magnesium alloy. Escutcheon plate shall also be provided. Connections shall be straight, red painted, with 

standpipe identification. 

2. Fire Hose Reel: 

The Contractor shall supply and install recessed, swinging arm type, Fire Hose Reels, where indicated on the 

drawing. The Hose Reels shall conform to BS 5274:1985 and shall consist of: 

a) Hose Reel Lock Shield Valve: manufactured from materials resistant to  

de-zincification, 25mm, threaded. 

b) Side Disks: 18SWG, galvanised steel sheets, powder coated, post office red color. 

c) Hose: Red rubber smooth, covered to BS3169 Type 1, Class B; 25mm and 30.5m long. 

d) Control Nozzle: Nylon lever operated jet/spray 

3. Fire Hose Reel Cabinet: 

Provide and install Fire Hose Reel Cabinet constructed from 16SWG galvanised sheet steel, powder coated 

to BS18 B25. Cabinet shall be minimum of size 850mm x 850mm and shall be minimum 350mm deep. 

a) Water Entry: Top, bottom, back or side, 50 dia knockouts to suit pipework requirements. 

b) Architrave: 20SWG stainless steel, brushed satin finish. 

c) Door: 15mm MDF finished in pre-catalysed lacquer both sides and edges in  

BS06 C33. 

d) Concealed Hinges: Concealed hinges, left or right as required. 

e) Name Panel/Finger Pull: Recessed stainless steel, brushed satin finish. Caption “FIRE HOSE REEL” 

in red 45mm high. Universal logo showing fire hose reel shall also be provided. 

f) Instruction on reverse of panel: “IN CASE OF FIRE PULL HOSE FROM REEL AND WATER 

WILL TURN ON AUTOMATICALLY”.  

4. Fire Hose Reel Cabinet Door: 

Where steel cabinet is not felt necessary, only the Door will be installed over a recesses in the masonry 

construction for the hose reel, and / or extinguishers, as shown in the detail drawings. 

Separate doors, one on top of another shall be provided & installed. The top door shall be for the hose reel, 

while the bottom door shall be to house fire extinguishers, as shown in the detail drawings. 
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Doors shall conform to specifications given at Clause 3 above for Hose Reel Cabinet. 

5. Fire Hose Rack: 

The Contractor shall supply and install fire-hose rack with hose of diameter 40mm with instantaneous 

coupling terminated with light alloy jet / spray nozzle. 

Hose shall attaché to Ø 65mm fire hydrant valve (angle valve). Length of hose shall be 30 meter. Hose shall 

comply with British Standards BS-3169. 

Fire hose shall be rubber lined with nylon hose.  

Hose shall be as approved by the Consultant. 

6. Hose Rack Cabinet 

Provide and install fire hose rack cabinet constructed from 16SWG galvanised steel sheet, powder coated to 

fire red colour according to BS 18 B 25. Cabinet shall have a minimum size of 600mm wide x 800mm high x 

150mm deep, and shall have a full glass door. 

7. Orifice Plates: 

Where the dynamic pressure at the inlet to Fire Hose Reel exceeds 2.75 bars (40 psi) an orifice plate shall be 

installed prior to the inlet of Fire Hose Reel. The orifice plate shall be fabricated of 6mm thick stainless steel 

(SS 304) and installed between steel flanges. Size of the bore shall be determined by the contractor. Shop 

drawing shall be submitted to the Consultant for approval prior to the fabrication.  

 

 
 

END OF SPECIFICATIONS 
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SECTION NO :  21 23 16 

 

PORTABLE FIRE EXTINGUISHING EQUIPMENT 

1. Portable Fire Extinguishers: 

a) General: Specific type Portable Fire Extinguishers shall be installed at locations 

shown on the drawings. All extinguishers shall be of suitable construction tested 

to at least 20 bars pressure, and shall have suitable anti-corrosive protection and 

shall have powder coated red finish with non-damaging instruction label. 

Extinguishers shall be installed on purpose made hooks at a suitable height as 

approved by the Engineer. The extinguishers shall be provided complete with 

initial charge. In each case provide refill kits where available, suitable for one 

recharging. The extinguishers shall be of the following types. 

b) Dry Chemical Powder Fire Extinguishers: Extinguisher shall conform to BS 

3465 and shall contain Dry Chemical Powder in main body and carbon dioxide 

gas in external steel bottle, powder content as indicated in the BOQ. 

c) Chemical Foam Fire Extinguishers: Conforming to BS 740  

d) Carbon Dioxide Fire Extinguisher: complete with hose and horn, of capacity as 

indicated in the BOQ. 

e) Trolley Chemical Foam Extinguisher: Provide steel tubular frame trolley with 2 

rubber tyres of 16 inch diameter, mounted with Chemical Foam extinguisher 

having a capacity of 150 litres (34 gallons) Extinguisher main body shall be of 10 

SWG M.S sheet, electrically welded and tested to 20 bars, and internally and 

externally powder coated. Cap and other parts shall be of gun-metal. Provide a 

minimum length of 20ft (6.0m) long high pressure hose, with open and shut-off 

control cock and discharge nozzle. 

f) Trolley Mounted Dry Chemical Powder: Similar to Clause ‘e’ above, except Dry 

Chemical Powder Extinguishers having a capacity of 50kg.  

g) Cabinet for Fire Extinguishers: 

Where indicated on drawings, provide portable fire extinguishers in concrete 

recess,  provided with red powder coated aluminium frame with hinged 5mm 

steel door. Size of the cabinet shall be adequate for size & quantity of fire 

extinguishers to be placed. Cabinet shall be minimum 400mm deep. Cabinet 

door shall be painted with the following caption “PORTABLE FIRE 

EXTINGUISHER, OPEN IN CASE OF FIRE”. Universal logo showing 

portable fire extinguisher shall also be provided. 
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2. Fire Buckets: 

Where shown on drawings provide Fire Bucket set each consisting of 8 Nos. provide 2 

IGAL Galvanised Iron bucket, hung on ø 40mm G.I. pipe stand. The stand and buckets 

shall be painted with two coats of primer and two finish coat of red paint, and on each 

bucket the word “FIRE” shall be painted. 

3. Fire Blanket: 

Blanket shall be of size 900mm x 900mm minimum and shall be made of texturized 

woven glass Fibre. Blanket shall be provided in storage container of non-corrosive, rigid, 

self extinguishing white PVC. 

4. Fire Fighting Accessories: 

The Contractor shall supply the following fire fighting accessories and shall store them at 

a suitable location indicated by the Employer. 

a) 2 Nos. Crow bar. 

b) 2 Nos. Fire Beater. 

c) 2 Nos. Fire Hook. 

d) 2 Nos. Fire man’s axe with rubberised handle. 

e) 3 Nos. Gas Masks, haled face, Model ‘TRILLIX-II’ ‘AVER’ brand West 

Germany with gas filter and 2 spare filter elements for each mask. 

f) 3 Pairs gloves, asbestos, heat resistant, size 400mm. 

g) 3 Pairs gloves, rubber suitable for 11000 volts. 

h) 3 Pairs Boot Cover, asbestos with rubber boots. 

i) 3 Nos. Steel Helmets. 

j) 4 Nos. - 30m long, Ø 65mm imported fire hose, rubber lined with nylon top, 

fitted with couplings. 

k) 4 Nos. - Ø 65mm London gun metal nozzle with hand controlled branch pipe for 

jet/spray. 

l) Glass fronted steel cabinet to house above accessories. 

 
 

END OF SPECIFICATIONS 
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FIRE PUMP SET, ELECTRIC & DIESEL ENGINE OPERATED  
(HYDRANT/SPRINKLER APPLICATION)  
1. General: 

Scope: The contractor shall supply & install packaged fire pump sets consisting of the 
following: 

• 1 X diesel engine driven fire pump with controller 

• 1 X electric motor driven fire pump with controller 

• 1 X jockey pump with controller 

Each of the above pump sets shall be factory installed on a suitable steel skid, along 
with all necessary controls, instrumentation, piping, valves, etc., required for testing of 
each pump set individually in accordance with NFPA 20 standards, and the pump sets 
shall be so tested at the manufacturer’s factory and an FM approval certificate obtained. 
All steel surfaces shall be sand blasted and painted with two coats of primer and finish 
paint of fire red colour. All pump sets shall be UL listed & FM approved. 

Service Condition & Design Standard: Fire Pump Set shall be designed and constructed 
to operate satisfactorily in a typical fire protection application. Pump, motor, engine & 
controller shall be the products of manufacturers regularly engaged in their production 
and marketing. Fire pump set shall conform to the requirements of the latest edition of 
NFPA-20 (Standard for the installation of Centrifugal Fire Pumps). 

If so indicated in the EQUIPMENT & MATERIAL SCHEDULE & DATA SHEETS (Section 2), the 
Fire Pump Set shall be listed for fire protection service and so certified by Factory Mutual 
or NFPA or Underwriters Laboratories. 

2. Fire Pump: 
Operating Conditions: The pump(s) shall be of the type and sized to provide a flow rate 
and total head as scheduled under Section 2, EQUIPMENT & MATERIAL SCHEDULE & 
DATA SHEETS.  At 150% of the rated capacity the fire pump shall develop at-least 65% of 
its rated head and shall not exceed 120% of its rated head at zero capacity as per Table 
2-20 of NFPA 20. Each pump shall be furnished with a certified performance curve 
indicating pressure, capacity & horsepower requirements. 

End Suction Centrifugal Pumps: 

Casing shall be vertical or horizontally split, with centreline discharge, foot-supported 
and made of cast iron. Casings shall be provided with tapped and plugged holes for 
priming vent and drain.  

Impeller: shall be the single section enclosed type of bronze. Impeller shall be statically 
and hydraulically balanced. Drilled holes shall be provided through the impeller hub to 
balance axial thrust loads and keep positive pressure on the stuffing box. Impeller shall 
be keyed & locked to the shaft with a hexagonal head impeller nut, and shall be easily 
removable without the use of special tools. 

Shaft: Pump shaft shall be high strength stainless steel sized to provide a minimum 
amount of deflection. 
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Mechanical Seal: Pumps shall be provided with mechanical seal. Carbon against  
Ni resist faces having stainless steel metal parts & nitrile elastomers. 

Bearing Frame: shall be rigid, one-piece cast iron construction. Frame shall be provided 
with catch basin reservoir with tapped drain hole to collect and pipe away drip.  

Bearings: shall be ball type on both ends of the frame. Both bearings shall be locked in 
place and be sized to provide long life under thrust loads encountered. Both the 
bearings shall be enclosed by replaceable box.  

Bearing Lubrication: Ball bearings shall be grease lubricated with provisions for the 
addition and relief of grease.  

Baseplate: shall be fabricated steel centre drain or cast iron drip lip sufficiently rigid to 
support the pump and the driving motor with tap hole to pipe away leakage and 
condensation. 

Coupling: shall be flexible type. 

Coupling-Guard: shall be all metal and fastened to the base plate. 

3. Diesel Engine & Accessories 
The engine shall be of the four stroke, compression ignition, mechanical injection type 
turbo-charged, water-cooled, capable of operating continuously on full load at site 
elevation for a period of six hours. 

The engine shall be equipped with the following methods of starting: 

a) Automatic by means of a pressure switch through a battery powered electric starter 
motor. 

b) Manually activated electric starter motor. 

c) Manually cranked stating. 

Each starting arrangement shall have its own separate relay system and set of batteries 
but the same starter motor shall be used for automatic or manual starting. The engine 
will continue to run until shut-off manually. The stop control shall be so arranged so 
that the engine shutdown mechanism returns automatically to the starting position after 
use. 

The pump-engine connecting flexible coupling shall be so designed that either the 
pump or engine can be removed without disturbing the other. All rotating parts shall be 
guarded. 

Engine shall be complete with: 

A. 24 volt electric starting equipment comprising: 

a) starter motor 

b) two sets of lead-acid batteries mounted on the base plate, each adequate for 12 
cycles of cranking a cold engine at 4°C. 

c) battery leads and connectors. 

d) hydrometer, to enable the state of charge of the batteries to be determined. 

e) two manual emergency start switches 

f) alternator 24V 
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B. A fuel system comprising: 

a) fuel tank of sufficient capacity to allow the engine to run on full load for 6 hours. 
This shall be fitted with sludge and sediment trap, special fuel level gauge and an 
inspection and cleaning hole. Fuel feed pipe valve with facility for locking in the 
‘open’ position and interconnecting flexible fuel supply pipe shall be provided. 

b) fuel pump with mechanical governor & over-speed switch 

c) fuel solenoid actuator energised to stop 

d) fuel and lubricating oil filters 

C. An exhaust system comprising: 

a) flanged exhaust silencer (industrial duty) 

b) flanged flexible exhaust connector (stainless steel) 

c) mild steel exhaust pipe as required for appropriate exhaust outlet 

d) protected exhaust manifold (insulated) 

D. An engine cooling system comprising of the following: 

a) cooling system with mounted heat exchanger & circulating pump 

b) expansion tank 

c) thermostat & piping 

d) engine jacket heater 400V, 1kW with thermostat (if required) 

E. Instrumentation: 

a) instrument panel containing oil pressure gauge, water temperature gauge, 
tachometer, hour-meter and ammeter 

b) all necessary switches for cooling water temperature high, lubricating oil 
pressure low, etc. 

c) magnetic pick up for tacho drive 

F. Miscellaneous 

a) air-cleaner (duty as required) 

b) SAE flywheel and housing 

c) engine wiring to a terminal box 

d) red paint finish to BS 4800/04D45  

e) tool kit 

f) operations manuals & parts list 

G. Spares 

Spares shall be supplied in accordance with the list given under LIST OF SPARES in 
EQUIPMENT & MATERIAL SCHEDULE (Section 2). 

An "Operation and Maintenance" manual shall be supplied with the fire pump set. 
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4. Jockey Pump: 
Selection Data: The jockey pump shall be suitable for providing a flow rate and total 
head as scheduled in Section 2, EQUIPMENT AND MATERIAL SELECTION DATA.  

Type: Pump shall be vertical multi stage type with direct mounted motor, similar to 
Grundfos Model CP or approved equivalent. 

Casing: Suction and delivery chambers shall be of cast iron, with intermediate and 
diffusers of stainless steel. 

− Impellers   : Stainless steel 
− Shaft   : Stainless steel 
− Shaft-seal   : Mechanical 
− Bearings   : Bronze 

5. Electric Motor-Drive:  
Motor horsepower & locked rotor current shall be as per Table 6-4.1.1 of NFPA 20 
(1996). Motor shall be TEFC, IP-54 with class F insulation with a maximum temperature 
rise of 80°C in an ambient temperature of 40°C, conforming to specifications under 
Section 15024 (Motors). All motors shall be specifically listed for fire pump service. 
Conduit termination shall be arranged to prevent entrance of water. Motor hip shall be 
suitable to ensure non-overloading operation of the motor at any point of the pump 
operation curve. 

6. Fire Pump Controller: 
If so indicated in the EQUIPMENT & MATERIAL SCHEDULE (Section 2), the Fire Pump 
Controller shall be as per NFPA standard & must be listed by Underwriters Laboratories 
and approved by Factory Mutual. 

Operation: The Fire Pump Controller shall be designed to operate the jockey pump 
automatically through a pressure switch control to maintain constant pre-set pressures 
in the fire mains. The main fire pump shall be started automatically when the pressure 
in the fire mains drops to a pre-set low level, and shall continue to run the fire pump 
until shut down manually. When the electric pump does not start or pressure falls lower 
than the pre-set value, the Fire Pump Controller shall start the diesel engine. Whenever 
the main fire-pump(s) operate, an audible signal shall be activated. The fire pump shall 
also start thru panel mounted push-buttons, and shall have interlock provisions to start 
pump through remote break-glass switch, flow-switch or deluge valve switch. An 
override emergency manual start facility shall also be provided.  

Enclosure: The enclosure shall be constructed of 14 gauge steel, provided with baked 
enamel paint, with a fully gasketed lockable hinged door and removable un-drilled 
gland plate located in the base. Degree of protection shall be IP-54. 

A. Controller Configuration For Electric Motor Operated Pumps Shall Be As Follows: 

Mounted on the front of the controller panel: 

1   - start-stop push button(s) for fire pump(s). Stop push button shall be 
inoperative when pump is on demand. 

1   - start-stop push button for jockey pump.  
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1   - Lamps, normally lit to provide visual indication of all three phases and control  
circuit healthy. 

1 - Lamps to indicate jockey pump overload. 

1 - Lamp to indicate low fire water in storage tank (provision for interlocking). 

1  - Ammeter(s) to give indication of fire-pump motor(s) current, with selector 
switch. 

1  - Label engraved ‘FIRE HYDRANT PUMP MOTOR SUPPLY - NOT TO BE SWITCHED OFF 
IN THE EVENT OF FIRE’. 

Mounted inside the controller panel: 

1 - Single handle, triple pole incoming isolator. 

1 - Control circuit fuses. 

1 - Electronic phase monitor, giving phase failure & phase reversal alarm. This 
shall  provide alarm only & shall NOT be interlocked to shut off pump. 

1 - Set of main power terminals. 

1 - Set of control and alarm terminals. 

1 - Minimum run timer (adjustable) for fire pump. 

1    - Sets of volt-free contact(s) shall be provided in the controller to pre-signal 
the starting of the main fire-pump or power supply failure. 

The starters for fire & jockey pumps shall be wired to give a signal to a remote 
(mounted at suitable remote location, and wired to the panel) alarm bell (90 dBA at 3 
meters) in the event of ‘pump on demand’ or of a ‘power failure’ in any one phase of the 
supply, or over-load of the jockey pump, or any other alarm condition. Alarm bell shall 
be provided loose for field mounting. 

For Fire Pump(s): 
1 - Triple pole, MCCB of suitable size for carrying the stalled current of the 

motor for a period of not less than 75% of the period which such a current 
would cause the motor windings to fail. 

1 - DOL triple pole contactor  

Note: Control system shall be designed to limit start/stop per hour for 
manual starting. However in auto position, pump start thru pressure 
switch will not have this limitation and will start regardless of lockout 
time. 

1 - Hand-off-Auto switch 

1 - Auto-start/manual stop pressure switch 

For Jockey Pump: 
1 - Triple pole MCCB of suitable size. 

1 - DOL starting system comprising: 
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1-Triple pole contactor 

1-Overload thermal relay 

1 - Hand-off-auto switch 

1 - Auto-reset pressure switch 

B. Controller Configuration For Diesel Engine Operated Pump Shall Be As Follows: 

The controller shall be programmed to give up to six engine cranks, each of 15 
seconds duration, separated by dwell periods of 10 seconds. 

After the fire pump has started, an engine driven frequency generator shall provide a 
signal to the electronic speed sensor in the controller which shall cancel further 
cranking and automatically reset the controller for future operation. 

Should the engine fail to start after six crank attempts, visual and audible alarm shall 
be given. 

An over-ride emergency manual start facility shall be provided by means of a push 
button located behind a break-glass cover. 

The controller shall be also fitted with a manual start test facility which shall only 
become operative after completion of an automatic start. 

Mounted on the front of the controller panel: 

1set- Lamps to provide visual indication of: 

 Charger No.1 healthy 
 Charger No.2 healthy 
 Battery No.1 healthy 
 Battery No.2 healthy 
 Battery/Charger fault 
 Automatic battery switch-over failure 
 Control circuit healthy 
 Auto-start switched off 
 Pump on demand 
 Failed to start 
 Operate manual start test push button 
 Low oil pressure 
 High water temperature (24 volt system only) 
 Pump on demand 
 Engine over-speed 
 Fuel tank empty 

 
2-  Ammeters to indicate charging current to each battery 

1-  Electronic sounder to provide audible alarm. 

1-  Tachometer to indicate engine speed 

1-  Automatic battery selector switch 

1-  Hours run meter. 
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1-  “Manual start test” push button 

1-  “Alarm mute” push button 

1-  “Fault reset” push button 

1- “Emergency manual start” push button mounted behind a “break-glass” 
cover. 

Mounted inside the controller panel: 

2- Completely independent, fully automatic constant potential battery chargers 
with current limiting/short circuit protection and “charger failure/battery 
fault” alarm output. 

Main printed circuit board fitted with: 

1 – “Auto-start” isolating switch 
2 – Heavy duty cranking relays 
1 – Voltage regulator for the permanently energised circuits 
2 – Control circuit fuses 
2 – Battery main fuses 
1 – Set of mains, control and alarm terminals 
4 – Non interchangeable, auxiliary plug-in printed circuit boards for the  

control of the following 

Board 1 – Initiation circuits 
Board 2 – Speed sensing circuits 
Board 3 – Alarm circuits 
Board 4 – Supplies Monitoring circuits 

To ensure maximum reliability of both systems the controller shall have two completely 
independent battery chargers, each connected to one set of batteries. These fully 
automatic chargers shall be totally solid state, utilising phase-controlled full wave 
thyristor bridge network to regulate the output currents according to individual battery 
demand. They shall incorporate electronic protection against short circuit and battery 
reverse polarity. 

Special circuits shall be able to differentiate between battery voltage and charger voltage 
and thereby provide permanent battery supply monitoring even whilst the chargers are 
energised. 

Local visual and audible alarm shall be given on loss of either battery. Facilities shall also 
be provided for remote alarm of both battery and battery charger failure. 

During any stage in the starting sequence should the “automatic” battery have 
insufficient power to crank the engine, further crank shall automatically be made from 
the battery connected in the “manual” start system. 

The power available from both batteries shall be used to give the best engine starting 
characteristic under emergency manual starting conditions. 

Visual alarm indications shall be by means of long life, light emitting diodes. 

Volt free normally closed contacts shall be provided for remote indications of: 
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1. Pump on demand 
2. Pump running 
3. Trouble at engine/controller which monitors the following: 

a) Automatic start switched off 
b) Pump failed to start 
c) High water temperature (24 volt systems only) 
d) Low oil pressure  
e) Battery/Charger fault 
f) Automatic battery failed 

 
The initiation circuit shall be of a “fail safe” design arranged to start the fire pump set on 
the opening of the pressure switch contact or loss of normally closed signal. 

7. Piping, Valves & Fittings: 
a) Piping material & standard shall be as indicated in EQUIPMENT & MATERIAL 

SCHEDULE (Section-2). 
Adequate provision shall be made to disassemble the piping through flanges and 
unions. The size of the pump suction & discharge piping & fittings shall not be less 
than that given in Table-2-20 of NFPA 20 (1996). 

b) Valves shall conform to specifications given under Section 15021. The pump set 
shall be furnished with: 

− Gate valve on pump discharge 

− Check valve on pump discharge 

− Tee before gate valve to pipe to hose header. 

c) Fittings: The pump set shall be furnished with: 

− Automatic air release valve 

− Compound pressure gage on suction, (Dial size 4½"), ¼inch gate valve. 

− Pressure gage on discharge; (Dial size 4½") range approx. twice the working 
pressure, but not less than 200psi, ¼ inch gate valve. 

− Automatic Circulation relief valve, set below the shut-off pressure at minimum 
suction pressure. It shall provide sufficient flow to prevent the pump from 
overheating when operating with no discharge. Minimum size shall be ¾"dia. 

8. Testing at Manufacturers Works 
The fire pumps & controller shall be subjected to complete testing at the manufacturer’s 
works, to determine conformance to NFPA 20 requirements and FM approval standards. 

9. Foundation: 
Foundation shall be 1:2:4 concrete sized to provide an inertia block having a mass equal 
to 3 times the weight of the pump and motor. The foundation shall be isolated from the 
structure and plant room floor by using 50mm thick high-density cork. Edges of the 
foundation shall be provided with a 25×25×3mm angle-iron frame and the same shall 
be provided with two coats of oil paint. 
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10. Installation: 
During installation pump shall be properly levelled, grouted in and realigned before 
operation in accordance with the manufacturer’s recommendations. Suction and 
discharge connections shall be installed through flexible connectors, and electrical 
wiring shall be done. 

For pumps taking suction from a stored water tank, an anti-vortex suction plate shall be 
installed at the entrance to the suction pipe. 

11. Commissioning and Testing: 
The pump shall be commissioned and tested by the Contractor, in accordance with the 
manufacturer’s recommendations. The pump operational curve shall be identified by 
taking no-flow reading and shall be charted on the pump curve. Operational point at full 
flow shall be identified and submitted to the Consultant. Tests shall be conducted and 
test reports submitted to the Consultant and approval obtained. 

12. Spares: 
Spares shall be supplied in accordance with the list given under LIST OF SPARES in 
EQUIPMENT & MATERIAL SCHEDULE, (Section 2). 

An "Operation and Maintenance" manual shall be supplied with the fire pump set. 

 
 
 

END OF SPECIFICATIONS 
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SPECIFICATION DATA SHEET FOR FANS 
PROJECT NAME: IBA HOSTEL, MAIN CAMPUS KARACHI 

PROJECT NO: 55 

SPECIFICATION DATA SHEET NO: 23 34 16 

REVISION NO: 0 

DATE: 25th FEB, 2014 

ISSUED FOR: TENDER 

SECTION NO: 23 34 16 

S. No. DESCRIPTION UNIT SPECIFIED DATA 

1 FAN No. - E.A.F-01, 02, 03, 
04, 05 & 06 

E.A.F-06, 07, 08, 
09, 10 & 11 

2 Application area - Kitchen Exhaust Wash Room 

3 Type of Fan - Propeller Type Cabinet Type 

4 Quantity No. 6 6 

5 Altitude Above mean sea level ft 13 13 

6 Air Flow rate CFM 100 1,500 

7 External static pressure  on Fan Inch WC 1.2 1.2 

8  Motor power kW As required As required 

9 Power supply (V/Ph/HZ) - 400/3/50 400/3/50 

10 Remarks   - - 
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SPECIFICATION DATA SHEET FOR HVAC INSULATION, HOSTEL BUILDING 
PROJECT NAME: IBA HOSTEL, MAIN CAMPUS KARACHI 
PROJECT NO: 55 
SPECIFICATION DATA SHEET NO:23 20 10.1 
REVISION NO: 0 
DATE:27TH FEB, 2014 
ISSUED FOR: TENDER 

S. 
No. DESCRIPTION  MATERIAL 

SPECIFICATIONS THICKNESS THERMAL 
CONDUCTIVITY DENSITY

Vapor Barrier/ 
Jacketing/ 
Cladding 

      (Inch) (BTU.in/hr ft²°F) (lb./Ft.³)   

I / 
1A 

REFRIGERANT 
PIPING  

CLOSED CELL 
FOAM 

INSULATION, FIRE 
RETARDANT ON 

DIA 1/2'' OR 
SMALLER PIPES 

3/8'' 0.26 @75°F 5-7 

Insulation tape 
all around  

I / 
1B 

REFRIGERANT 
PIPING  

CLOSED CELL 
FOAM 

INSULATION, FIRE 
RETARDANT ON 
PIPES LARGER 
THAN DIA 1/2'' 

1/2'' 0.26 @75°F 5-7 

Insulation tape 
all around  

I / 2 

CONDENSATE 
DRAIN PIPING 
FROM AIR-
CONDITIONER
S 

uPVC CLASS D(12 
BAR),  

SOLVENT WELDED
3/8'' 0.26 @75°F 5-7 

Insulation tape 
all around 
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SPECIFICATION DATA SHEET FOR HVAC PIPING, HOSTEL BUILDING 
PROJECT NAME: IBA HOSTEL, MAIN CAMPUS KARACHI 
PROJECT NO: 55 
SPECIFICATION DATA SHEET NO: 22 05 53.1 
REVISION NO: 0 
DATE: 25TH FEB, 2014 
ISSUED FOR: TENDER 

S. No. DESCRIPTION TYPE OF 
MATERIAL 

MATERIAL 
SPECIFICATIONS STANDARDS SPECIFIED 

MANUFACTURERS 

P/1  REFRIGERANT PIPING  COPPER  SEAMLESS HARD 
DRAWN, TYPE L ASTM B88 

(1) MUELLER, USA             
(2) APPROVED 
EQUIVALLENT 

P/2  
CONDENSATE DRAIN 
PIPING FROM AIR-
CONDITIONERS 

uPVC CLASS D(12 BAR),  
SOLVENT WELDED 

ASTM D1785 
BS 3505 

(1) DADEX  
(2) HEPWORTH                   
(3) VESBO                          
(4) APPROVED 
EQUIVALLENT 
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SPECIFICATION DATA SHEET FOR SMALL SPLIT AIR-
CONDITIONERS, HOSTEL BUILDING 
PROJECT NAME: IBA HOSTEL, MAIN CAMPUS KARACHI 

PROJECT NO: 55 
SPECIFICATION DATA SHEET NO: 23 81 27.1 
REVISION NO: 0 
DATE: 25TH FEB, 2014 

ISSUED FOR: TENDER 
S. 
No. Description Unit Specified data 

1 INDOOR UNIT     
2 Quantity Nos 12 
3 Evaporator Material   Copper 

4 Refrigerant – R-407c/R-134a or any other refrigerant with zero 
ozone depletion potential 

5 Application Area - Lounges 

6 Total Capacity (Nominal) TR of each 
A/C 1.5 

7 Evaporator Fan Type   Centrifugal 
 Forward Curve 

8 Type of Indoor unit – Wall Mounted 
9     Split Unit 

10 OUTDOOR UNIT     
11 Compressor     
12 Type of compressor    scroll 
13 Type of motor   Hermetic/ Semi-hermetic 

14 Refrigerant   R-407c/R-134a or any other refrigerant with zero 
ozone depletion potential 

15 Power Supply V/Ph/Hz 230/1/50 
16 Condenser Material   Copper 
17 Condenser Fin material   Aluminum 

18 Condenser Fins coating 
material   special anti-corrosive golden coating 

        

  Note:     
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SPECIFICATION DATA SHEET FOR HOT WATER HEATER, HOSTEL B&C 
BUILDING 
PROJECT NAME: IBA, MAIN CAMPUS  KARACHI 
PROJECT NO: 55 
SPECIFICATION DATA SHEET NO 22 33 34.1 
REVISION NO: 0 
DATE: 25TH FEB 2014 
ISSUED FOR: TENDER 
  Performance         

1   Quantity   Nos 6 2 

2   Storage Capacity  Usgallons 542 140 

3   Maximum Water Flow Rate USGPM - - 

4   Heating Capacity  Btu/hr 212,000 65,000 

5   Natural gas consumption ft3/h 240 75 

7   Application  - Toilets kitchen 

              
  Construction         

8   Required height  ft less than 5'-0'' less than 5'-0'' 

    Required diameter  ft as per selection as per selection 

9   Remarks   -     
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SPECIFICATION DATA SHEET FOR PIPE INSULATION‐PLUMBING, HOSTEL B&C BUILDING 

PROJECT NAME: IBA, MAIN CAMPUS KARACHI 

PROJECT NO: 55 

SPECIFICATION DATA SHEET NO:22 20 10.2 

REVISION NO: 0 

DATE: 25TH FEB,2014 

ISSUED FOR: TENDER 

S. 
No. 

DESCRIPTION   MATERIAL 
SPECIFICATIONS 

THICKNESS  THERMAL 
CONDUCTIVITY 

DENSITY  Vapor 
Barrier/ 
Jacketing/ 
Cladding 

         (Inch)  (BTU.in/hr 
ft²°F) 

(lb./Ft.³)    

    HOT WATER 
PIPING 

              

a   Hot water PPR 
piping embedded 
in wall 

Non‐insulated 

b   Hot water PPR 
piping except 
embedded pipes 
in wall 

Closed cell foam 
insulation, Fire 
retardant  

3/8 inch  0.26 @75°F  5‐7  Insulation 
tape all 
around.  
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SPECIFICATION DATA SHEET FOR PIPING‐PLUMBING, HOSTEL B&C BUILDING 

PROJECT NAME: IBA, MAIN CAMPUS KARACHI 

PROJECT NO: 55 

SPECIFICATION DATA SHEET NO:22 13 16.1 

REVISION NO: 0 

DATE: 25TH FEB,2014 

ISSUED FOR: TENDER 

S. 
No. 

Description  Type  Standards  Approved 
Manufacturers 

              
P/1   Building water supply in false 

ceiling cavity and covered 
areas  

Polypropylene  Random 
(PPR) ,                            
PN‐20 

DIN 8077 & 
8078 

(1) Dadex (Pakistan) 
Pipe With Dadex 
Fittings                                 
(2) Kelen (UK) Pipe with    
Kelen fittings                       
(3) Vesbo (Turkey) Pipe 
with Vesbo fittings 

P/2   Building water supply in 
areas exposed to sun 

Galvanized Steel, 
Medium 

BS 1387  IIL, APPROVED 
EQUIVALENT 

P/3   Building  Drainage (Soil & 
Waste) 

UPVC Class B,  
Solvent Welded 

ISO 3633/ 
EN 1329 
and PS 3214   

(1) Dadex (Pakistan) 
Pipe With Dadex 
Fittings                                 
(2) Hepworth (UK) Pipe 
with Hepworth fittings      
(3) Vesbo (Turkey) Pipe 
with Vesbo fittings 

P/4   External  Drainage (Soil & 
Waste) 

Pressure pipe, UPVC 
Class B,  
Solvent Welded 

ASTM 
D1785 
BS 3505 

(1) Dadex (Pakistan) 
Pipe With Dadex 
Fittings                                 
(2) Approved 
Equivallent 

P/5   Fire protection Piping  Black Steel, Schedule‐
40, Seamless 

ASTM‐A53 
Grade‐B 

1) Huffaz, Pakistan 
2) Lontrin, China 
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SPECIFICATION DATA SHEET FOR PUMPS, HOSTEL B&C BUILDING 

PROJECT NAME: IBA, MAIN CAMPUS  KARACHI 

PROJECT NO: 55 

SPECIFICATION DATA SHEET NO:23 11 23.1  

REVISION NO: 0 

DATE: 25TH FEB 2014 

ISSUED FOR: TENDER 

S. No.  Description  Unit  Specified Data  Specified Data 

1  Pump No.  ‐  P‐01,02  P‐03,04 

2  Application area  ‐  Hostel‐B,Water supply 
to OHWT, One Stand‐
by 

Hostel‐CWater supply 
to OHWT, One Stand‐
by 

3  Type of Pump  ‐  End Suction, 
Horizontal, 
Centrifugal 

End Suction, 
Horizontal, 
Centrifugal 

4  Quantity  No.  2  2 

5   Flow Rate   USGPM  70  70 

6   Total Head   ft of WC  60  60 

7   Type of fluid to be handled   ‐  City Water  City Water 

8   Pump  Speed   RPM  1500/2900  1500/2900 

9   NPSH Available   ft of WC       

10   Operating power   kW  As required  As required 

11   Motorpower   kW  As required  As required 

12   Design Pressure   Psig  100  100 

13   Design Temperature   F  200  200 

14   Casing Material   ‐  Cast Iron  Cast Iron 

15   Impeller Material   ‐  Stainless Steel AISI 
304 

Stainless Steel AISI 
304 

16   Shaft Material   ‐  Stainless Steel AISI 
304 

Stainless Steel AISI 
304 
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17   Base Plate Material   ‐  Cast Iron  Cast Iron 

18   Seal type      Mechanical    

19   Coupling      Spacer    

20   Motor Type   ‐  TEFC, Copper winding  TEFC, Copper winding 

21   Motor Insulation Class (VDE 
0530)  

‐  F  F 

22   Motor Voltage Variation   %  + 10  + 10 

23  Power supply (V/Ph/HZ)  ‐  400/3/50  400/3/50 

24  Remarks  ‐  One stand‐by, at 50% 
increased head, pump 
performance should 
lie in the acceptable 
selection zone on 
pump curve 

One stand‐by, at 50% 
increased head, pump 
performance should 
lie in the acceptable 
selection zone on 
pump curve 
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SPECIFICATION DATA SHEET FOR FIRE PIPING 

PROJECT NAME: IBA HOSTEL,MAIN CAMPUS KARACHI 

PROJECT NO: 55 

SPECIFICATION DATA SHEET NO:22 40 00.1 

REVISION NO: 0 

DATE:25th FEB,  2014 

ISSUED FOR: TENDER 

S. 
No. 

DESCRIPTION  TYPE OF 
MATERIAL 

MATERIAL 
SPECIFICATIONS 

STANDARDS  SPECIFIED 
MANUFACTURERS 

P/1   Fire protection 
Piping 

Black Steel  Seamless, Schedule‐
40 

ASTM‐A53 
Grade‐B 

1) Huffaz, Pakistan 
2) Lontrin, China 
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SPECIFICATION DATA SHEET FOR TOILET FIXTURES & FITTINGS, HOSTEL B&C BUILDING 

PROJECT NAME: IBA, MAIN CAMPUS KARACHI 

PROJECT NO: 55 

SPECIFICATION DATA SHEET NO:22 40 00.1 

REVISION NO: 0 

DATE: 25TH FEB, 2014 

ISSUED FOR: TENDER 

Fixture 
No. 

Item  Description  Specified model 
data 

PF‐01  WC – Western, 
Wall Mounted, 
Concealed Cistern 
Operated 

Best quality, white/colored as approved, 
vitreous china wall mounted WC with 
matching coupled dual flush (3/6 liter) water 
saves model cistern, with special plastic seat & 
cover with stainless steel fixings, CP brass inlet 
pipe to cistern, stainless steel thimble, angle 
valve 15mm (Zilver). 

Standard‐CW 620 J 
Toto (Japan)  

   Other fittings and 
accessories for 
PF‐01 

CP brass inlet pipe to cistern, stainless steel 
thimble, angle valve 15mm. 

Zilver (Italy) 

PF‐02  WC Hand shower  CP Brass Bib‐cock Outlet With PVC Hose & 
Shower With Trigger 

Master (Pakistan), 
Sonex (Pakistan) 

PF‐03  Wash Basin Wall 
Mounted 

Best quality, white/colored as approved,  
vitreous china wash basin  

Avante LW‐316 J, 
Toto (Japan) 

   other fittings & 
accessories for 
PF‐03 

CI support arrangement, Ø 32mm PVC Bottle‐
trap (Viega or sheffer), CP brass inlet pipe,  
two T‐stop cocks (Zilver).  

Zilver (Italy) 

PF‐04  Wash Basin Single 
lever  Mixer 

35mm Cartridge Brass body, Zinc Alloy Handle 
Nickle Plated/Chrome Plated (as approved by 
the Architect) Including 2 Hose 

PL‐B1222‐Zilver 
(Italy) 

PF‐05   Bath Mixer and 
shower rose 

35mm Cartridge Brass body, Zinc Alloy Handle 
Nickle Plated/ Chrome Plated (as approved by 
the Architect)  Including 2 Hose,  luxury open 
shower rod head shower 

PL‐B1238 and PL‐
8307‐Zilver (Italy) 

PF‐06  Kitchen Sink   Best quality stainless steel sink as per user 
requirement  

Toto (Japan) or 
Reginox  

PF‐07  Sink mixer  Best quality elbow operated goose neck type 
as per user requirement  

Zilver (Italy) 
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PF‐8  other fittings & 
accessories for 
PF‐09 

Ø 32mm PVC Bottle‐trap (Viega or sheffer), CP 
brass inlet pipe,  one T‐stop cocks 

Zilver (Italy) 

PF‐9  JANITOR BIB 
COCK 

CP brass Ø 15mm with 150mm extended arm 
from wall 

Zilver (Italy) 

PF‐10  BIB COCK  CP brass, Ø 15mm  Zilver (Italy) 

PF‐11  Wall Hung Urinal 
with integral trap 
and exposed flush 
valve 

Best quality, white/colored as approved, wall 
hung vitreous china urinal, with integral trap,  

Toto model UW‐930 
Jwith TX‐501 U flush 
valve 
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SPECIFICATION DATA SHEET FOR FIRE PUMPS, HOSTEL B&C BUILDING 
PROJECT NAME: IBA, MAIN CAMPUS  KARACHI 
PROJECT NO: 55 
SPECIFICATION DATA SHEET NO:22 06 10.1 
REVISION NO: 0 
DATE: 25TH FEB 2014 
ISSUED FOR: TENDER 
S. No. Description Unit Specified Data 

1 Pump No. - P-03 

2 Application area - Fire protection system water supply to 
Class II hose reels in Hostel B & C 

3 Type of Pump - End Suction, Horizontal, Centrifugal 

4 Quantity No. 1 

5  Flow Rate  USGPM 100 

6  Total Head  PSI 125 

7  Type of fluid to be handled  - City Water 
8  Pump  Speed  RPM 1500/2900 

9  NPSH Available  ft of WC   

10  Operating power  kW As required 

11  Motorpower  kW As required 

12  Design Pressure  Psig 250 
13  Design Temperature  F 200 
14  Casing Material  - Cast Iron 
15  Impeller Material  - Bronze 
16  Shaft Material  - Stainless Steel AISI 304 
17  Base Plate Material  - Cast Iron 
18  Seal type    Mechanical 

19  Coupling    Spacer 

20  Motor Type  - TEFC, Copper winding 
21  Motor Insulation Class (VDE 0530)  - F 
22  Motor Voltage Variation  % + 10 
23 Power supply (V/Ph/HZ) - 400/3/50 
24 Remarks -   

 


