3.7
INSULATION
3.7.1
Scope

This section covers thermal insulation, complete.

3.7.2
General
3.7.2.1
Construction Standards

All insulation shall be purchased and installed as specified in this section (Division III), as described on the mechanical drawings, and as covered by the construction codes listed in Section 3.1.15.  Where codes differ from the guidelines herein or the mechanical drawings, the basis of construction shall be the herein guidelines or the mechanical drawings.

3.7.2.2
Insulation Materials

The insulation materials shall be furnished in original sealed packages bearing the manufacturer's label, stating the type of product and description.

3.7.2.3
Workmanship

The appearance of the finished work shall be of equal importance as the mechanical correctness in efficiency, and all materials shall be applied in strict accordance with the manufacturer's recommendations.

3.7.2.4
Correct Time for Installation

Insulation shall be applied only after piping has been tested and certified by the Lockheed Martin Construction Engineer as ready to receive insulation.  Piping shall be free of moisture at the time of installation of insulation.

3.7.2.5
Thickness of Insulation

Insulation thickness shall be as indicated on the drawings, unless otherwise indicated in these specifications.

3.7.3
Material and Installation
3.7.3.1
Chilled Water Lines
3.7.3.1.1
Chilled water lines shall be insulated with Fiberglas 25 ASJ/SSL (Owens-Corning) composed of heavy density fiberglass jacketed with an embossed foil vapor barrier laminate.  The jacket shall have a self-sealing lap of pressure-sensitive adhesive along longitudinal edges of the jacket, protected with a release paper.  Maximum K factor shall be 0.24 at 75°F.  The insulation shall be UL rated non-combustible.  Where lengths of insulation butt together, the joints shall be sealed with factory furnished self-sealing butt strips.  The insulation shall be applied upwards along the vertical hanger rod to a point not less than six inches or four times the pipe insulating thickness and shall be sealed off.  Insulation shall be sealed off with vapor seal mastic (Marathon IC-501, or Foster 30-35) at the end of lines, flanges, valves, and fittings, and at intervals of not more than 21 feet on continuous runs of pipe.

3.7.3.1.2
Fittings, valves, etc. shall be insulated with molded or mitered segments of the thickness equal to that of the insulation of the adjoining pipe and shall be securely fastened in place.  Insulation on fittings, etc. shall have a vapor barrier consisting of 0.0015 inch aluminum foil wrapped tightly over the insulation, with all laps sealed with vapor seal mastic (Marathon IC-501 or Foster 30-35) covered with a 1/8 inch wet coat of vapor seal mastic into which glass fabric is embedded.  A final 1/8 inch wet coat of vapor seal mastic shall then be applied.  The entire vapor barrier at each fitting, valve, and flange shall extend a minimum of two inches onto the adjacent pipe.

3.7.3.1.3
Metal insulation shields shall be installed at all hangers.

3.7.3.2
Potable Cold Water Lines

Potable cold water lines shall be insulated as described in Section 3.7.3.1, except that insulation shall be 1/2 inch thick (indoor insulation).  Out-of-door insulation shall be as indicated on the drawings.

3.7.3.3
Indoor Roof Drain Conductors and Horizontal Soil, Waste and Drain Lines

Indoor roof drain conductors and horizontal soil, waste and drain lines shall be insulated as described in Section 3.7.3.1, except that insulation shall be 1/2 inch thick, and vertical runs are not to be covered.

3.7.3.4
Condensate Drains from Air Handling Unit Pans

Condensate drains from air handling unit pans shall be insulated as described in Section 3.7.3.1, except that insulation shall be 1/2 inch thick.  PVC pipe condensate drains shall not be insulated unless otherwise noted.

3.7.3.5
Steam, Steam Condensate, Process Hot Water, and Condensate Receivers
3.7.3.5.1
Steam, steam condensate, process hot water, and condensate receivers shall be insulated with calcium silicate (Kaylo 10), premolded or block, insulation.  Sectional pipe insulation shall be applied with the joints tightly butted together and held in place with not less than three separate loops of 16 gauge stainless steel binding wire per section.  All seams and irregularities shall be pointed up with insulating cement (PK "Super-Stik") to prevent an uneven surface.  Insulation shall be neatly finished with eight ounce canvas jacket pasted with lagging cement (Arabol E-3806, Marathon IC-102, or Foster 30-36).

3.7.3.5.2
Fittings and valves three inches and under shall be insulated with insulating cement (PK "Super-Stik") built-up in 1/2 inch layers to the thickness of insulation of the adjacent pipe.  Insulation shall be neatly finished with a canvas jacket and lagging cement as described above.

3.7.3.5.3
Fittings and valves over three inches in size shall be insulated with Kaylo 10 segments or blocks held in place with 16 gauge stainless steel binding wire.  All joints, seams, and irregular surfaces shall be filled with insulating cement (PK "Super-Stik").  Finish with a canvas jacket and lagging cement as described above.

3.7.3.5.4
Condensate receivers shall be insulated with 1" block insulation, secured with steel bands or wire lacing on maximum 12 inch centers.  Point all joints with finishing cement (PK "Super-Stik").  Final finish with a canvas jacket and lagging cement as described above.

3.7.3.6
Heat Exchangers, Hot Water Storage Tanks and Equipment
3.7.3.6.1
Heat exchangers, hot water storage tanks and equipment shall be insulated with two inch thick calcium silicate block (Kaylo 10) secured with stainless steel bands or wire lacing on maximum 12 inch centers.  All joints and irregular surfaces shall be filled with insulating cement (PK "Super-Stik").  Over the insulation, one inch hexagonal mesh shall be tightly stretched in place with edges laced together.  Finish with 1/2 inch insulating cement.  Final finish with eight ounce canvas thoroughly coated with lagging cement (Arabol E-3806, Marathon IC-102, or Foster 30-36).

3.7.3.6.2
NOTE:
Condensate receiver insulation is described in Section 3.7.3.5.

3.7.3.7
Potable Hot Water Lines
3.7.3.7.1
Potable hot water lines shall be insulated with Fiberglas 25 ASJ/SSL (Owens-Corning) composed of heavy density fiberglass jacketed with an embossed factory-applied white reinforced jacket, and pressure sealing lap adhesive for sealing of the longitudinal joint.  Butt joints shall be sealed with factory furnished butt strips.

3.7.3.7.2
Fittings up to three inches IPS shall be insulted with insulating cement (PK "Super-Stik"), and on larger sizes with molded fittings or mitered segments, wired in place to the same thickness as adjacent insulation.  Segments shall have a skim coat of insulating cement to produce a smooth surface.  After cement is dry, open mesh glass fabric wrapping shall be embedded in a 1/8 inch lagging coating (Arabol E-3806, Marathon IC-102, or Foster 30-36).

3.7.3.8
Out-of-Doors, Above Ground Insulated Pipe
3.7.3.8.1
Out-of-doors, above ground insulated pipe, equipment, and duct shall be insulated in accordance with the appropriate paragraph as detailed above and as follows.

3.7.3.8.2
In addition, pipe and equipment shall be covered with 0.016 inch thick aluminum jacketing with fittings and irregular surfaces covered with Marathon IC-551 VI-Ac Mastic (or Foster 31-49 Sealfas Mastic) reinforced with glass fabric.

3.7.3.9
Underground Chilled Water and Steam Piping

Underground chilled water and steam piping shall be insulated with Pittsburgh Corning Foamglas over coated carbon steel piping.  (See Section 3.1.10, Protective Coating and Wrapping.)  Chilled water lines smaller than six inches IPS shall be covered with 1 1/2 inch thick Foamglas; six inches and larger with two inch thick Foamglas.  Steam lines smaller than six inches IPS shall be covered with two inch thick Foamglas; six inches and larger with 2-1/2 inch thick Foamglas.  All joints shall be tightly butted, staggered, and each section of insulation held in place with two wraps of glass fiber reinforced tape with a 50 percent overlap per wrap.  The Foamglas shall be finish wrapped with Pittwrap jacketing.  Irregular surfaces covered with Pittwrap jacketing shall have the plastic film burned away prior to application of the jacketing, sandwiched between two glove coats of Pittcote 70 coating.  Protection of underground piping shall extend 18 inches above ground installation of Foamglas shall be in accordance with Pittsburgh Corning Publication FI-166, "Foamglas Insulation Systems for Underground, Direct Burial Applications".  Application of Pittwrap jacketing shall be in accordance with Foamglas Product Data Sheet, Publication FI-112.
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