INSULATION ALTERNATIVE: EPDM
1.1
SCOPE 


The scope of this section comprises the supply and application of insulation conforming to these specifications.

1.2
MATERIAL 


Thermal insulation material for Duct & Pipe insulation shall be closed cell Elastomeric EPDM Rubber. The Thermal conductivity of the insulation material shall not exceed 0.038 W/mK at an average temperature of 32oC.  Density of the EPDM rubber shall be 40-60 Kg/m3. The product shall have temperature range of –57 oC to 125oC. The insulation material  shall be  fire rated for Class V 0 as per UL 94.The flammability and smoke density shall be 25/50 as per ASTM E 84, Non-flammable as per JIS K 6911, Australian standard 1530 and class 5.3 as per EMPA.  Water vapour diffusion resistance factor (µ) ≥ 7000.The water absorption (weight %) shall not exceed 5 as per ASTM D 1056. The insulation material should be free from Nitrosamine contents as per US FDA norms. It should be CFC free. It should not be corrosive to copper and stainless when tested as per DIN 1988.The material should not develop crack when tested for ozone resistance as per ASTM 1149. The % shrinkage (Heat Stability) should not exceed 6 when tested as per ASTM C 534( 93oC, 7 days). No cracks should develop when exposed to UV (accelerated weathering resistance test cycle UVB-313 at 60 oC/8h, CON at 50 oC/4h) as per ASTM G 154-04. The resistance to microbiological growth should be in accordance to UL 181 – and meet the acceptance criteria of resistance to fungal contamination as per ASTM G21. It should meet the acceptance criteria of resistance to bacterial contamination as per ASTM 2180.

Thickness of the insulation shall be as specified for the individual application.  Each lot of insulation material delivered at site shall be accompanied with manufacturer’s test certificate for thermal conductivity values, density, water vapour resistance factor, Nitrosamine content, Heat stability and fire properties.  Samples of insulation material from each lot delivered at site may be selected by Owner’s site representative and gotten tested for thermal conductivity and density at Contractor’s cost.  Adhesive used for sealing the insulation shall be modified neoprene contact adhesive with minimum bond strength of 1.25 kg/m2. It should have high water vapour resistance, good weathering properties and self-extinguishing once dried strictly as per manufacturer’s recommendations.


Ducting insulation thickness shall be as per table below.

	Ducting position
	Thk. for non-coastal places
	Thk. for coastal places

	SA duct in RA path
	13mm 
	19mm

	Ducted return air system
	SA duct: 19mm

RA duct: 13mm
	SA duct: 25mm

RA duct: 19mm

	Both SA& RA exposed
	Both 25mm
	Both 25mm


1.3
DUCT ACOUSTIC LINING 
1.4
DUCT INSULATION 

External  thermal  insulation shall be  provided  as follows :

The thickness of EPDM rubber shall be as shown on drawing or identified in the schedule of quantity.  Following procedure shall be adhered to:

Duct surfaces shall be cleaned to remove all grease, oil, dirt, etc. prior to carrying out insulation work.  Measurement of surface dimensions shall be taken properly to cut closed cell elastomeric rubber sheets to size with sufficient allowance in dimension.  Cutting of EPDM rubber sheets shall be done with adjustable blade to make 900 cut in thickness of EPDM rubber sheet.  Hacksaw or blades are not acceptable tools for cutting the insulation.
Material shall be fitted under compression and no stretching of material shall be permitted.  A film of adhesive shall be applied on the back of the insulating material sheet and then on to the metal surface.  When adhesive is tack dry, insulating material sheet shall be placed in position and pressed firmly to achieve a good bond.  All longitudinal and transverse joints shall be sealed by providing 3 mm thick 50 mm wide self-adhesive EPDM insulation foam tape. The density of the EPDM insulation foam tape should be 60 – 80 kg/m3 as per ASTM D 1667. The thermal conductivity of the insulation tape should be 0.04 W/mk at 24oC(As per ASTM C177). The water vapour permeability of the foam tape should be 0.12 perm-inch (as per ASTM C 355). The water absorption of the EPDM rubber foam tape should be max 5% by weight (as per ASTM D 1056). The temperature range of the self-adhesive tape should be -29oC to 93oC and shall be strictly as recommended by the manufacturer.

1.5
PIPING INSULATION 


All chilled water, refrigerant, and condensate drain  piping shall  be  insulated in the manner specified  herein. Before applying  insulation,  all pipe shall  be brushed  and cleaned.  All  MS pipes shall be provided with a coat of zinc  chromate primer. Thermal insulation shall be applied as follows or as specified in drawings or schedule of quantity:

	Pipe nominal bore
	Thk. for non-coastal places
	Thk. for coastal places

	15mm – 25mm
	19mm
	25mm

	32mm – 80mm
	25mm
	32mm

	100mm – 400mm
	32mm
	38mm

	Above 400mm
	45mm
	45mm


Insulating material in tube form shall be sleeved on the pipes.  On piping, slit opened tube from insulating material shall be placed over the pipe and adhesive shall be applied as suggested by the manufacturer.  Adhesive must be allowed to tack dry and then press surface firmly together starting from butt end and working towards centre. 
Alternatively factory manufactured pre-slit tubes with self-adhesive pressure sensitive tape applied along the slit surface and covered with 25mm - 50mm wide 0.6mm thick self-adhesive EPDM protective tape overlap longitudinally along the slit should be used. For insulation tubes having OD ≥ 50mm, the protective EPDM tape of 50mm width is recommended.  
Wherever flat sheets shall be used it shall be cut out in correct dimension using correct tools.  Scissors or Hacksaw-blade shall not be allowed. All longitudinal and transverse joints shall be sealed as per manufacturer recommendations. All longitudinal and transverse joints shall be sealed by providing 0.6 mm thick, 50 mm wide self-adhesive EPDM rubber protection tape. The density of the protection tape should be 1.52 ± 3 gm/cm3. The tensile strength of the EPDM protection tape should be more than 2.5N/mm as per JIS K6301. The percentage elongation should be more than 50% as per JIS K 6301(speed 50mm/min).The adhesion peel strength should be more than 0.4 kg/25mm as per ASTM D 3330. The initial tack should be less than 1.5 cm as per ASTM D3121. The adhesive shall be strictly as recommended by the manufacturer. The insulation shall be continuous over the entire run of piping, fittings and valves.  All valves, fittings, joints, strainers etc. in chilled water piping shall be insulated to the same thickness as specified for the main run of piping and application shall be same as above.  Valves bonnet, yokes and spindles shall be insulated in such a manner as not to cause damage to insulation when the valve is used or serviced.  

Manufacturer’s installation manual shall be submitted and followed for full compliance.  All insulation work shall be carried out by skilled workmen specially trained in this kind of work.  All insulated pipes shall be labeled (S.R. or R.R.) and provided with 300 mm wide band of paint along circumference at every 1200 mm for colour coding.  Direction of fluid shall also be marked.  Un-insulated MS pipes shall be painted throughout and direction of fluid marked.  All painting shall be as per relevant BIS codes.

1.6
DATA CENTRE FLOOR INSULATION

Floor of data centre shall be insulated with 9mm thick EPDM rubber insulation as per specifications. 750mm x 750mm grid shall be made on the floor. This grid shall be made from 25mm wide 22G GI  C-section. These C-sections shall be screwed to floor. Depth of screwing in to the floor shall not be more than 5mm. Sections of insulation shall be stuck to floor with self-adhesive / adhesive solution as recommended by insulation manufacturer.
1.7
PROTECTIVE COATING OVER INSULATION

To provide mechanical strength and protection from damage including UV rays and ozone protection - all pipe / duct insulated with EPDM rubber shall be covered with self-adhesive 0.6mm thick EPDM rubber protective sheet/tape. The tensile strength of the EPDM protection tape should be more than 2.5N/mm as per JIS K6301. The percentage elongation should be more than 50% as per JIS K 6301(speed 50mm/min).The adhesion peel strength should be more than 0.4 kg/25mm as per ASTM D 3330. The initial tack should be less than 1.5 cm as per ASTM D3121. The adhesive shall be strictly as recommended by the manufacturer. 
1.8
PUMP INSULATION  


Chilled water pump shall be insulated to the same thickness as the pipe to which they are connected and application shall be same as above.  Care shall be taken to apply insulation in a manner as to allow the dismantling of pumps without damaging the insulation.

1.9
SHELL INSULATION    


The chiller  shells  shall  be  factory insulated in accordance with the manufacturer’s  standards. 

1.10
COLD  WATER AND  EXPANSION  TANK INSULATION  


Cold  water tank, and chilled   water  expansion tank shall be  insulated as  per manufacturer’s standard. 

1.11
ACOUSTIC  LINING OF MECHANICAL ROOMS 

1.12
OVERDECK INSULATION
1.13
UNDERDECK INSULATION


Underdeck insulation shall be 25mm thick EPDM insulation sheet.  Underdeck surface of ceiling shall be cleaned and made dirt free. Insulation sheet shall be pasted on this surface with modified neoprene contact adhesive. 28g wire net shall be tightened around insulation so as to avoid any kind of sagging. Ends of net shall be overlapping by at least 25mm. Overlaps shall be screwed with galvanised screws to avoid rusting.
1.14
SOUND ATTENUATORS 

1.15 MEASUREMENT OF INSULATION  

Unless    otherwise   specified measurement  for  duct and pipe insulation  for  the  project shall be on the basis  of centre line measurements  described herewith 

a.
Pipe  Insulation shall be measured in units  of  length along the centre line of the installed pipe, strictly  on the  same  basis  as the  piping  measurements  described earlier.  The linear measurements shall be  taken  before the  application of the insulation. It may be noted  that for  piping measurement, all valves, orifice  plates  and strainers are not separately measurable  by their number  and size.  It  is  to  be clearly  understood  that  for  the insulation measurements, all these accessories  including cladding,  valves, orifice plates and strainers shall  be considered  strictly  by linear  measurements  along  the centre  line  of  pipes  and no  special  rate  shall  be applicable for insulation of any accessories, fixtures or fittings whatsoever.

b.
Duct  Insulation and Acoustic Lining shall be  measured on  the  basis of surface area along the centre  line  of insulation thickness. Thus the surface area of externally thermally  insulated or acoustically lined  be based  on  the  perimeter  comprising  centre  line   (of thickness  of  insulation) width and depth of  the  cross section  of  insulated or lined duct, multiplied  by  the centre-line length including tapered pieces, bends, tees, branches, etc. as measured for bare ducting.  
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