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DIVISION 15 - MECHANICAL

SECTION 15010 - BASIC REQUIREMENTS

1.01 GENERAL

A. ALL PROVISIONS OF THE CONTRACT DOCUMENTS APPLY TO THE WORK OF THIS

DIVISION.

B. ALL DIVISION 15 SECTION ARE SUBJECT TO THE PROVISIONS OF THIS SECTION.

1.02 SUMMARY OF WORK

A. WORK INCLUDED:  PROVIDE ALL LABOR, MATERIALS, EQUIPMENT, AND INCIDENTAL

ITEMS NECESSARY FOR COMPLETELY FINISHED AND OPERATIONAL MECHANICAL

SYSTEMS.  EXAMINE DOCUMENTS OF OTHER TRADES FOR ANY ADDITIONAL WORK

WHICH MAY BE REQUIRED OF THE MECHANICAL CONTRACTOR.

1.03 DEFINITIONS

A. EXPOSED:  EXPOSED IN MECHANICAL ROOMS OR ROOMS WITH FINISHED WALLS OR

CEILINGS.

B. CONCEALED:  LOCATED IN PIPE CHASES, FURRED SPACES, ATTICS, CRAWL SPACES,

ABOVE SUSPENDED CEILINGS, OR ALL OTHER LOCATIONS NOT EXPOSED TO VIEW.

C. PROVIDE:  FURNISHED AND INSTALL.

1.04 DIVISION OF RESPONSIBILITY

SPECIFICATION FORMATTING WHICH INDICATES A DIVISION IN THE MECHANICAL WORK IS

FOR CONVENIENCE ONLY.  IT IS NOT INTENDED TO DELINEATE LINES OF RESPONSIBILITY

BETWEEN SUBCONTRACTORS AND/OR SUPPLIERS. SUCH DELINEATION RESTS ENTIRELY

WITH THE CONTRACTOR.

1.05 PLANS AND SPECIFICATIONS

PLANS ARE DIAGRAMMATIC.  THEY INDICATE GENERAL INTENT, DESIGN AND

ARRANGEMENT OF SYSTEMS.  PROVIDE ALL MINOR INCIDENTALS SUCH AS OFFSETS,

FITTINGS, ETC., AS MAY BE REQUIRED EVEN THOUGH NOT SHOWN.  PROVIDE ISOLATION

VALVES AND UNIONS AS CALLED FOR IN THESE SPECIFICATIONS WHETHER OR NOT

SHOWN ON DRAWINGS.  DO NOT SCALE THE PLANS; TAKE DIMENSIONS FROM ACTUAL

FIELD CONDITIONS.

1.06 CODES AND REGULATIONS

A. CONFORM TO CODES AND REGULATIONS APPLICABLE AT THE PROJECT SITE.

B. CALL FOR INSPECTIONS FROM LOCAL AUTHORITIES AS REQUIRED IF DISCREPANCIES

OCCUR BETWEEN CONTRACT DOCUMENTS AND LOCAL REGULATIONS, THE MORE

STRINGENT REQUIREMENT APPLIES.

1.07 FEES AND PERMITS

A. OBTAIN REQUIRED PERMITS.

B. PAY PERMIT FEES, CONSTRUCTION FEES, TAP FEES, INSPECTION FEES.

C. DEVELOPMENT FEES ARE PAID BY OWNER.

1.08 COORDINATION

A. COORDINATE WITH OTHER TRADES TO ASSURE ORDERLY PROGRESS OF THE WORK

AND TO ASSURE PROPER FIT IN CONFINED SPACES.

B. REPORT TO THE OWNER ANY CONSTRUCTION DEFECTS WHICH AFFECT THE

MECHANICAL WORK; PROCEED WITH MECHANICAL WORK ONLY AFTER DEFECTS

HAVE BEEN CORRECTED.

1.09 QUALITY ASSURANCE

A. PERFORM WORK IN ACCORDANCE WITH GOOD TRADE PRACTICE AND IN A NEAT

MANNER.  COMPLY WITH OWNER'S DIRECTION CONCERNING FINISHED

APPEARANCE.

B. ADHERE TO MANUFACTURER'S RECOMMENDATIONS.

1.10 PROTECTION

A. OF PEOPLE:  ARRANGE BARRIERS, SIGNS, ETC. AS REQUIRED TO MINIMIZE THE

HAZARD TO PEOPLE.  COMPLY WITH APPLICABLE SAFETY AND HEALTH REGULATIONS.

B. OF WORK:  TAKE ALL MEASURES NECESSARY TO PROTECT THE WORK BOTH BEFORE

AND AFTER INSTALLATION, TO ASSURE THAT IT WILL BE IN CLEAN, UNDAMAGED,

UNBLEMISHED CONDITION WHEN TURNED OVER TO THE OWNER. REPAIR/REPLACE

WORK DAMAGED DURING CONSTRUCTION.

C. OF EXISTING MECHANICAL: PROVIDE TEMPORARY FILTERS AT ALL EXISTING RETURN

AIR DEVICES AND OPENINGS DURING CONSTRUCTION.

1.11 SUBMITTALS

A. SUBMIT PRODUCT DATA FOR THE FOLLOWING ITEMS:

1. GRILLES, REGISTERS, DIFFUSERS, SPIN-IN, FLEX, DUCT INSULATION,

THERMOSTAT, HVAC EQUIPMENT AND OTHER MISC HVAC ITEMS.

2. ALL PLUMBING FIXTURES, ACCESSORIES AND PIPE INSULATION.

B. SUBMIT 5 COPIES THROUGH GENERAL CONTRACTOR TO OWNER.  DO NOT SUBMIT

DIRECTLY TO ENGINEER.

1.12 RECORD DOCUMENTS

A. MAINTAIN AT JOB SITE:  CONTRACT DOCUMENTS, REVIEWED SUBMITTALS, FIELD TEST

RECORDS.

B. AS-BUILT DRAWINGS:  NEATLY REVISE THE DESIGN DRAWINGS TO REFLECT THE

AS-BUILT CONDITION.  DIMENSIONALLY LOCATE SITE UTILITIES AND UNDER SLAB

WORK.  DELIVER AS-BUILT DRAWINGS TO OWNER AT PROJECT COMPLETION.

1.13 OPERATING & MAINTENANCE MANUAL

A. FORMAT:  8-1/2"x11" LOOSE-LEAF HARD COVER, PERMANENTLY LABELED.  ALL

CONTENTS TYPED OR NEATLY LETTERED.

B. CONTENTS:  EACH SECTION SET OFF BY INDEX TABS. INCLUDE:

1. TABLE OF CONTENTS.

2. EXECUTED WARRANTIES.

3. NAME, ADDRESS AND TELEPHONE NUMBER OF INSTALLING CONTRACTORS AND

SUBCONTRACTORS, ALONG WITH BRIEF DESCRIPTION OF THEIR PROJECT

RESPONSIBILITY.

4. NAME, ADDRESS AND TELEPHONE NUMBER OF MATERIAL AND EQUIPMENT

SUPPLIERS, ALONG WITH LISTING OF ITEMS SUPPLIED.

5. EQUIPMENT TABS, MINIMUM ONE TAB FOR EACH APPLICABLE DIVISION 15 SECTION,

ARRANGED IN THE SAME ORDER AS THE SPECIFICATIONS.  INCLUDE FOR ALL

EQUIPMENT SUPPLIED:

a. REVIEWED SUBMITTALS.

b. INSTALLATION INSTRUCTIONS.

c. OPERATING INSTRUCTIONS

d. MAINTENANCE INSTRUCTIONS.

e. PARTS LISTS.

f. TEST AND BALANCE REPORT.

g. CERTIFICATES OF INSPECTION

C. AT PROJECT COMPLETION SUBMIT ONE COPY OF MANUAL TO ENGINEER FOR REVIEW.

MAKE ANY CORRECTIONS REQUIRED. TRANSMIT THREE CORRECTED COPIES TO

GENERAL CONTRACTOR FOR DELIVERY TO OWNER.

1.14 WARRANTIES

A. PROVIDE ONE (1) YEAR WARRANTY ADDRESSED TO OWNER COVERING ALL DIVISION

15 WORK.  PROVIDE ADDITIONAL FOUR (4) YEAR WARRANTY COVERING ALL

REFRIGERANT COMPRESSORS.

B. INCLUDE EXECUTED WARRANTIES IN OPERATING & MAINTENANCE MANUALS.

C. DURING WARRANTY PERIOD, PROVIDE LABOR AND MATERIALS, INCLUDING SHIPPING,

TO REPAIR OR REPLACE DEFECTS IN DIVISION 15 WORK.  PAY FOR DAMAGE TO

OTHER WORK RESULTING FROM DEFECTS IN DIVISION 15 WORK.

1.15 DEMONSTRATIONS

A. CONDUCT DEMONSTRATIONS WHEN SYSTEMS ARE COMPLETE AND OPERATIONAL

AND READY TO BE TURNED OVER TO THE OWNER, AND AFTER THE OPERATING AND

MAINTENANCE MANUAL IS COMPLETE.

B. INSTRUCT THE OWNER'S REPRESENTATIVE ONCE ON THE PROPER OPERATION AND

MAINTENANCE OF THE MECHANICAL SYSTEMS.  PAY PARTICULAR ATTENTION TO

NORMAL AND EMERGENCY START-UP AND SHUT-DOWN PROCEDURES, SEASONAL

CHANGE OVER, SAFETY DEVICES, AND TEMPERATURE CONTROL SYSTEMS.

END OF SECTION 15010

SECTION 15050 - BASIC MATERIALS AND METHODS

PART 1 GENERAL

1.01 WORK INCLUDED

THIS SECTION DESCRIBES MATERIALS AND METHODS COMMON TO THE WORK IN

GENERAL FOR DIVISION 15.

PART 2 PRODUCTS

2.01 MOTORS, STARTERS, MISC. ELECTRICAL

A. MOTORS:  MINIMUM HORSEPOWER AS INDICATED HEREIN OR ON DRAWINGS,

CONSTRUCTED FOR OPERATION AT SITE ALTITUDE, RUST PROOF/LEAK PROOF

BEARING RINGS, BUILT TO NEMA STANDARDS, FACTORY BALANCED, OPEN DRIP

PROOF, THERMAL OVERLOAD PROTECTED, 1.15 SERVICE FACTOR AT ALTITUDE,

POWER FACTOR CORRECTED IN ACCORDANCE WITH APPLICABLE ENERGY CODE,

SUITABLE FOR OPERATION ON VOLTAGE INDICATED.

B. STARTERS:  STARTERS OR SMALL MOTORS WITHOUT STARTERS SHALL HAVE

THERMAL OVERLOAD PROTECTION IN EACH PHASE.  ALL MAGNETIC STARTERS SHALL

BE FURNISHED WITH TRANSFORMERS THAT PROVIDE 120V CONTROL VOLTAGE

UNLESS ESTABLISHED BY OTHER MEANS.  STARTERS SHALL INCLUDE TWO SETS OF

AUXILARY CONTACTS.

SECTION 15050 - BASIC MATERIALS AND METHODS (cont'd)

2.02 PIPE SCHEDULE

A. WATER:  COPPER TUBING PER ASTM B88, TYPE L, HARD DRAWN ABOVEGROUND AND

ASTM B42, TYPE K UNDERGROUND.  GRADE 95TA SOLDER JOINTS ABOVEGROUND

AND AWS A5.8 SILVER BRAZED UNDERGROUND.

B. HYDRONIC:  COPPER TUBING SAME AS FOR WATER OR STEEL PIPE ASTM A53 SCH. 40

WITH ASME B16.3 MALLEABLE IRON OR ASTM A234 FORGED STEEL THREADED

FITTINGS.  PROVIDE DIELECTRIC UNIONS FOR DISSIMILAR METALS.

C. SANITARY WASTE AND VENT:  PVC PIPE PER ASTM D2729 WITH SOLVENT WELD

JOINTS PER ASTM D2855 USING ASTM D2564 SOLVENT CEMENT.

D. NATURAL GAS:  STEEL PIPE, ASTM A53 SCH. 40 WITH ASME B16.3 MALLEABLE IRON OR

ASTM A234 FORGED STEEL THREADED OR WELDED FITTINGS.

2.03 PIPE HANGERS AND SUPPORTS

A. INSERTS:  STEEL CASE AND EXPANDER PLUG FOR THREADED CONNECTION WITH

LATERAL ADJUSTMENT, TOP SLOT FOR REINFORCING RODS AND LUGS FOR

ATTACHING TO FORMS. SIZE TO MATCH HANGER ROD.

B. EXPANSION ANCHORS:  LEAD SHIELD OR SLIDING EXPANSION TYPE WITH MACHINE

BOLT. SIZE TO MATCH HANGER ROD.

C. BEAM CLAMPS:  STEEL WITH CLAMPING BOLT AND JAMB NUT, CONFIGURED TO

ATTACH SECURELY TO BEAM.

D. CLIP ANGLES:  SHORT SECTION OF STEEL ANGLE WITH SUITABLE FASTENERS.

E. HANGER RODS:  STEEL ALL-THREAD.

F. HANGERS:

1. INDIVIDUAL HANGERS:  ADJUSTABLE WROUGHT STEEL RING FOR PIPING THROUGH

1-1/2". ADJUSTABLE WROUGHT STEEL CLEVIS FOR PIPING 2" AND LARGER. CHAIN

OR PERFORATED STRAP HANGERS NOT PERMITTED.

2. TRAPEZE:  INVERTED STEEL CHANNELS WITH WELDED PIPE SPACERS. PIPING MAY

REST DIRECTLY ON TRAPEZE.  SIZE HANGER RODS ONE SIZE LARGER THAN

REQUIRED FOR LARGEST PIPE ON TRAPEZE. UNIFORMLY SPACE HANGER RODS

MAXIMUM 3' ON CENTER. LOCATE PIPING ON TRAPEZE TO ALLOW FOR INSULATION

AND THERMAL EXPANSION.  SEE SECTION 15080-INSULATION.

G. WALL SUPPORTS: CAST IRON HOOK FOR PIPING THROUGH 3".  WELDED STEEL WALL

BRACKET WITH WROUGHT STEEL CLAMP FOR COLD PIPING 4" TO 6". SIZE IN

ACCORDANCE WITH CODE AND TO ALLOW FOR INSULATION. SEE SECTION 15080 -

INSULATION.

H. RISER CLAMPS:  STEEL, BOLT-TOGETHER, WITH SUPPORTING TABS. SIZE FOR

UNINSULATED PIPE.

I. FLOOR STANDS:

1. BASE:  CONCRETE PIER OR STEEL SUPPORT.

2. STAND:  CAST IRON ADJUSTABLE SADDLE WITH PIPE NIPPLE RISER, LOCKNUT AND

FLOOR FLANGE FOR PIPING THROUGH 5".  ADJUSTABLE STEEL STAND AND CAST

IRON ROLLER FOR PIPING 6" AND LARGER. SIZE IN ACCORDANCE WITH CODE AND

TO ALLOW FOR INSULATION. SEE SECTION 15080 - INSULATION.

J. MATERIALS:  METALLIC PIPE HANGERS SHALL BE OF SAME MATERIAL AS BASE METAL

OF PIPE.

2.04 SLEEVES, SAFING, AND ESCUTCHEONS

A. SLEEVES:

1. ROUND:  STEEL PIPE SIZED LARGE ENOUGH TO ALLOW FOR UNINTERRUPTED

INSULATION AND FOR MOVEMENT.

2. RECTANGULAR:  GALVANIZED STEEL, REINFORCED TO PREVENT DEFORMATION.

B. SAFING:

1. WATERPROOF:  ELASTIC MASTIC, SILICONE, ETC.

2. FIREPROOF:  PLASTER, GROUT, OTHER MATERIAL AS APPROVED BY LOCAL

AUTHORITIES.

C. ESCUTCHEONS

1. PIPING:  ADJUSTABLE CHROME-PLATED, SOLID OR SPLIT, FLAT OR DISHED TO SUIT

THE APPLICATION.

2. DUCTWORK:  FABRICATED SHEET METAL.

2.05 VALVES

A. ACCEPTABLE MANUFACTURERS:  CRANE, HAMMOND, JENKINS, KENNEDY, NIBCO,

POWELL, STOCKHAM, GRINNELL.

B. GENERAL:  ALL VALVES OF THE SAME TYPE SHALL BE OF ONE MANUFACTURER. USE

VALVES LISTED WITH THE MANUFACTURERS STANDARDIZATION SOCIETY OF THE

VALVE AND FITTING INDUSTRY.

C. ISOLATION VALVES:

1. 2" AND SMALLER:  BALL VALVE; BRONZE, SWING-AWAY DESIGN, FULL PORT,

BRONZE BALL, TEFLON SEAT, LEVER OPERATOR, SCREWED OR SOLDERED ENDS,

150# WSP, 400# WOG.

2. 2-1/2" AND LARGER:  BUTTERFLY VALVE; MSS SP67, 200 PSI, DUCTILE IRON BODY

WITH 2" EXTENSION TO ACCOMMODATE INSULATION, LUG OR WAFER BODY STYLE,

STAINLESS STEEL STEM, LEVER-LOCK  OPERATOR, EPDM SEALS.

D. CHECK VALVES:

1. SWING CHECK 4" AND SMALLER:  BRONZE, SCREWED BONNET, HORIZONTAL

SWING DISC, RENEWABLE DISC AND SEAT, SOLDER OR SCREWED ENDS, 150# WSP,

300# WOG.

E. BALANCING VALVES:

1. 2" AND SMALLER:  PLUG COCKS OR ECCENTRIC VALVES OR BALL VALVES.

2. ALL SIZES:  WITH ADJUSTABLE MEMORY STOP.

F. DRAIN VALVES:

1. BRONZE, COMPRESSION STOP WITH NIPPLE AND CAP OR HOSE THREAD OUTLET,

125# WSP.

2.06 UNIONS

A. FERROUS PIPING

1. 2" AND SMALLER:  150# MALLEABLE IRON GROUND JOINT, THREADED ENDS.

2. 2-1/2" AND LARGER:  GRADE 1 150# FORGED STEEL SLIP ON OR WELD-NECK

FLANGES IN ACCORDANCE WITH ASTM 181, REGULAR SQUARE-HEAD MACHINE

BOLTS WITH HEAVY HEXAGONAL NUTS IN ACCORDANCE WITH ASTM A307 GRADE B,

1/16" THICK PRE-FORMED SYNTHETIC GASKETS.

B. COPPER PIPING

1. 2" AND SMALLER:  WROUGHT COPPER IN ACCORDANCE WITH ANSI B16.22.

2. 2-1/2" AND LARGER:  150# BRONZE FLANGES, 1/16" THICK PRE-FORMED SYNTHETIC

GASKETS.

2.07  PIPING SPECIALTIES

A. PRESSURE AND TEMPERATURE RELIEF VALVES

1. ACCEPTABLE MANUFACTURERS: WATTS, CRANE, CASH/ACME.

2. DESCRIPTION:  ASME STAMPED, SUITABLY SIZED AND RATED TO PROTECT THE

INTENDED SYSTEM AND EQUIPMENT.

B. THERMOMETERS

1. ACCEPTABLE MANUFACTURERS:  SIKA, MOELLER, WEKSLER.

2. DESCRIPTION:  METAL CASE WITH COLORED-ALCOHOL FILLED GLASS OR PLASTIC

READING TUBE WITH SUITABLE 9" SCALE, ADJUSTABLE MULTI-ANGLE HOUSING,

BRASS SEPARABLE SOCKET.

PART 3 - EXECUTION

3.01 MOTORS, STARTERS, AND MISC. ELECTRICAL

A. PROVIDE MOTORS OF MINIMUM HORSEPOWER INDICATED, COMPLETE WITH

STARTERS, ETC. WHERE REQUIRED.

3.02 PIPE HANGERS, SUPPORTS

A. GENERAL:  ADEQUATELY SUPPORT PIPING FROM BUILDING STRUCTURE, TO MAINTAIN

REQUIRED GRADES, TO PREVENT SAGGING. SUPPORT PIPING INDEPENDENTLY OF

EQUIPMENT SO ITS WEIGHT WILL NOT BE SUPPORTED BY THE EQUIPMENT. PROVIDE

SWAY BRACING WHERE NECESSARY.  ISOLATE HANGERS AND SUPPORTS COMING IN

CONTACT WITH BARE COPPER PIPE; USE DIELECTRIC HANGER CONNECTORS OR

WRAP WITH NON-CONDUCTIVE TAPE.

B. HANGER SPACING:

1. SCHEDULE OF SIZES AND SPACING:

PIPE OR MAXIMUM MINIMUM

TUBING SIZE SPACING (FT) ROD DIA

1/2" THROUGH 1" 6 3/8"

1-1/4" THROUGH 2" 7 3/8"

2-1/2" THROUGH 3" 10 1/2"

4" 14 5/8"

2. TO PROVIDE 1/2" MINIMUM CLEARANCE BETWEEN INSULATION AND ADJACENT

WORK.

3. SUPPORT HORIZONTAL CAST IRON PIPING NEAR EACH JOINT, MAXIMUM 5' ON

CENTER.

4. SUPPORT VERTICAL CAST IRON PIPING AT EACH FLOOR INDEPENDENTLY OF

CONNECTING HORIZONTAL PIPING WHERE PRACTICAL.

5. HANGER SPACING FOR NON-METALLIC PIPING; DOMESTIC WATER PIPING; SOIL,

WASTE, AND VENT PIPING; SHALL BE IN ACCORDANCE WITH ABOVE OR

INTERNATIONAL PLUMBING CODE WHICHEVER IS MORE STRINGENT.

C. INSERTS:  USE FOR CAST-IN-PLACE CONCRETE. SET IN PLACE PRIOR TO CONCRETE

POUR. ATTACH INSERT TO RE-BAR IF INSERT WILL CARRY PIPING 4" AND OVER.

WHERE CONCRETE WILL REMAIN EXPOSED, FINISH INSERTS FLUSH WITH EXPOSED

SURFACE.

D. EXPANSION ANCHORS:  USE FOR PRECAST AND EXISTING CONCRETE.   DRILL

APPROPRIATE SIZE HOLE AND SECURELY SET ANCHOR. DO NOT CUT STRESSED

CONCRETE REINFORCING. WHERE OWNER ALLOWS, MAY DRILL THROUGH CONCRETE

SLAB FROM BELOW AND PROVIDE HANGER ROD WITH RECESSED SQUARE STEEL

PLATE AND NUT ABOVE SLAB.

SECTION 15050 - BASIC MATERIALS AND METHODS (cont'd)

E. BEAM CLAMPS:  USE FOR STEEL BEAMS AND JOISTS, CLAMPED IN PLACE.

F. CLIP ANGLES:  USE FOR STEEL BEAMS, WELDED IN PLACE. USE FOR WOOD BEAMS

AND JOISTS, THROUGH-BOLTED IN PLACE WITH BACKER PLATE AND LOCK NUT.

G. HANGER RODS:  SUSPENDED FROM INSERTS AND ANCHORS WITH JAMB NUT.

SUSPENDED FROM CLAMPS AND ANGLES WITH TOP AND BOTTOM LOCK NUTS.

H. HANGERS:  SUSPEND FROM RODS WITH TOP AND BOTTOM LOCK NUTS.  ALLOW FOR

AT LEAST 1-1/2" VERTICAL ADJUSTMENT.

I. WALL SUPPORTS:  SECURELY ATTACH TO WALL USING INSERTS, EXPANSION CHORS,

BOLTS, ETC. AS SUITS THE APPLICATION AND TO ASSURE A PERMANENT FASTENING.

J. RISER CLAMPS:  LOCATE AT EACH FLOOR FOR RISERS WHICH EXTEND THROUGH

MORE THAN ONE FLOOR AND FOR PIPING WHICH IS NOT ADEQUATELY SUPPORTED

FROM BELOW.

K. FLOOR STANDS:  USE FOR HORIZONTAL PIPING SUPPORTED FROM THE FLOOR.

PROVIDE GENERAL CONTRACTOR WITH ANCHOR BOLTS AND SETTING TEMPLATES

FOR CONCRETE PIERS.

3.03 SLEEVES, SAFING, AND ESCUTCHEONS

A. MAKE PENETRATIONS THROUGH BUILDING ELEMENTS AS FOLLOWS:

1. NEW CONCRETE:  USE INDIVIDUAL SLEEVES CAST IN PLACE. ONLY ONE PIPE OR

DUCT TO A SLEEVE; MULTIPLE PIPES/DUCTS IN A SLEEVE NOT ALLOWED.

EXTENDED FLOOR SLEEVES 2" ABOVE FINISHED FLOOR, NOTCHED AS REQUIRED

FOR RISER CLAMPS. CUT WALL SLEEVES FLUSH WITH WALL.

2. PRE-CAST AND EXISTING CONCRETE, SLEEVES NOT REQUIRED. SAW CUT OR CORE

DRILL CONCRETE AS IN ACCORDANCE WITH CUTTING AND PATCHING HEREIN.

3. NEW MASONRY:  SAME AS NEW CONCRETE.

4. EXISTING MASONRY:  SAME AS EXISTING CONCRETE.

5. FRAME:  SAME AS EXISTING CONCRETE.

B. PROVIDE SAFING IN ANNULAR SPACE BETWEEN PIPE/DUCT/INSULATION AND

SLEEVE/OPENING AS FOLLOWS:

1. FOR UN-RATED CONCRETE FLOORS AND FOUNDATION WALLS USE WATERPROOF

TYPE.

2. FOR FIRE-RATED CONSTRUCTION USE FIREPROOF TYPE FOR FULL THICKNESS OF

THE CONSTRUCTION.

C. PROVIDE ESCUTCHEONS FOR PIPES AND DUCTS PASSING THROUGH WALLS, FLOORS

AND CEILINGS IN FINISHED AREAS. PROVIDE TO COMPLETELY CONCEAL THE

PENETRATION, TO BUTT TIGHTLY AGAINST THE WALL/FLOOR/CEILING AND THE

PIPE/DUCT, AND TO YIELD A NEATLY FINISHED APPEARANCE. INSTALL PLATED

ESCUTCHEONS AFTER WALL/FLOOR/CEILING HAS BEEN PAINTED.

3.04 VALVES

A. ORIENTATION:  INSTALL WITH STEMS UPRIGHT OR HORIZONTAL, NOT INVERTED.

INSTALL SWING CHECKS HORIZONTALLY OR IN UPFLOW VERTICAL PIPING, NOT

DOWNFLOW VERTICAL.

B. SHUT-OFF AND ISOLATION:  PROVIDE WHERE SHOWN, AT INLET AND OUTLET TO EACH

PIECE OF EQUIPMENT, TO ISOLATE MAJOR HORIZONTAL BRANCHES, AT BASE OF

VERTICAL RISERS. MAY OMIT WHERE BALANCING VALVE CAN BE USED FOR

SHUT-OFF.

C. BALANCING:  PROVIDE BALANCING VALVE WHERE SHOWN.

D. DRAINS:  PROVIDE WHERE SHOWN, AT MAIN SHUT-OFF VALVES, AT LOW POINTS OF

PIPING AND EQUIPMENT, TO ASSURE COMPLETE SYSTEM DRAIN-DOWN. LOCATE AT

ACCESSIBLE POINTS WITHIN THE PIPING SYSTEM. USE DRAIN VALVES.

3.05 UNIONS

A. PROVIDE WHERE SHOWN, AT ALL EQUIPMENT AND CONTROL VALVE CONNECTIONS,

FOR CONNECTION TO OTHER ITEMS REQUIRING REMOVAL FOR

SERVICE/REPLACEMENT.

B. PROVIDE DIELECTRIC TYPE AT JUNCTIONS OF DISSIMILAR METALS.

3.06 PIPING SPECIALTIES

A. PRESSURE AND TEMPERATURE RELIEF VALVES:  PROVIDE WHERE SHOWN AND TO

ADEQUATELY PROTECT FIRED AND UNFIRED PRESSURE VESSELS AND PIPING

SYSTEMS DESIGNED FOR OPERATION AT REDUCED PRESSURE.  PIPE DISCHARGE TO

A SAFE LOCATION. DO NOT PROVIDE ISOLATION VALVE BETWEEN RELIEF VALVE AND

SYSTEM BEING PROTECTED.

B. THERMOMETERS:  PROVIDE WHERE SHOWN, AT INLET AND OUTLET TO ALL FIRED

PRESSURE VESSELS EXCEPT RESIDENTIAL-SIZED DOMESTIC WATER HEATERS, AT

OUTLET FROM DOMESTIC WATER STORAGE TANKS AND STORAGE WATER HEATERS.

AT PRIMARY AND SECONDARY INLET AND OUTLET TO CONVERTERS AND HEAT

EXCHANGERS, DOWNSTREAM OF MAJOR MIXING VALVES. OMIT ON STEAM AND

CONDENSATE SYSTEMS.

3.07 PIPE INSTALLATION

A. LOCATION:  ROUTE PIPING GENERALLY AS INDICATED, PARALLEL WITH BUILDING

ELEMENTS, IN AN ORDERLY MANNER. LOCATE CONCEALED UNLESS INDICATED

OTHERWISE. ARRANGE TO CONSERVE HEADROOM AND TO CLEAR DOORS, WINDOWS

AND OTHER OPENINGS.

B. INSTALLATION:  INSTALL WITHOUT SPRING OR FORCING UNLESS COLD-SPRINGING IS

INDICATED. MAKE CHANGES IN DIRECTION WITH FITTINGS.  PROVIDE NECESSARY

OFFSETS TO ACCOMMODATE OTHER WORK AND AS REQUIRED FOR EQUIPMENT

FIT-UP. REAM AND CLEAN PRIOR TO JOINING.  CAP OPEN ENDS TO PREVENT

ENTRANCE OF FOREIGN MATERIAL.

C. GRADES:  SLOPE ALL PIPING TO ALLOW FOR DRAINAGE, MINIMUM 1" IN 40' OR AS

PRESCRIBED BY CODE OR SPECIFIED IN OTHER DIVISION 15 SECTIONS.

D. DRAINS:  PROVIDE AT LOW POINTS IN WATER PIPING.

E. CLEARANCES:  ALLOW FOR APPLICATION OF INSULATION AND FOR ACCESS TO

VALVES, VENTS, DRAINS AND UNIONS. ALLOW FOR MINIMUM 1/2" CLEARANCE

BETWEEN PIPES AFTER INSTALLATION.

F. BUILDING SETTLEMENT:  PROVIDE SWING JOINTS AS NECESSARY TO PERMIT FREE

BUILDING MOVEMENT WITHOUT CAUSING UNDUE PIPE STRESS OR DAMAGE TO

BUILDING. PAY PARTICULAR ATTENTION TO PIPING CROSSING BUILDING EXPANSION

JOINTS AND TO PIPING PENETRATING FLOORS, FOUNDATIONS, AND ROOF.

G. CONNECTIONS:

1. COPPER:  SWEAT OR BRAZED AS IN ACCORDANCE WITH APPLICABLE DIVISION 15

SECTIONS.

3.08 PIPE TESTING

A. NEW PIPING:  TEST ALL PIPING INSTALLED UNDER DIVISION 15. CONDUCT TESTS

PRIOR TO CONCEALMENT OR INSULATING. NOTIFY OWNER PRIOR TO CONDUCTING

TESTS, TO ALLOW HIM TO OBSERVE TEST. PROVIDE ALL INSTRUMENTS AND

EQUIPMENT REQUIRED TO CONDUCT TESTS. SEE APPROPRIATE DIVISION 15

SECTIONS FOR TESTING SPECIFICS AND PRESSURES.

B. EXISTING PIPING:  ISOLATE FROM TEST PRESSURES USING ISOLATING VALVES, BLIND

FLANGES, ETC. REPAIR ANY EXISTING PIPING DAMAGED DURING TESTING.

C. FIXTURES, EQUIPMENT:  ISOLATE FROM TEST PRESSURES IF SUCH PRESSURE MAY

DAMAGE THE FIXTURE/EQUIPMENT. USE ISOLATION VALVES, CAPS, ETC.

D. DURATION:  HOLD HYDROSTATIC TESTS FOR EIGHT HOURS MINIMUM WITHOUT

PRESSURE LOSS. HOLD AIR TESTS FOR ONE HOUR MINIMUM WITHOUT SIGNIFICANT

PRESSURE LOSS. AIR TEST MAY BE SUBSTITUTED FOR HYDROSTATIC TEST IF

APPROVED BY OWNER.

E. RE-TESTING:  CORRECT ANY WORK FAILING THE INITIAL TEST. RE-TEST IN

ACCORDANCE WITH INITIAL TEST PROCEDURES.

F. FIELD RECORDS:  MAINTAIN FOR ALL TESTS. SUBMIT TO OWNER IN TRIPLICATE.

3.09 PIPE FLUSHING

FLUSH OR ROD OUT PIPING PRIOR TO MAKING FINAL CONNECTIONS, TO ASSURE

REMOVAL OF FOREIGN MATERIAL. PROVIDE TEMPORARY CONNECTIONS, VALVES, ETC. AS

MAY BE REQUIRED FOR THIS PURPOSE.

3.10 FLASHING AND COUNTERFLASHING

ROOF PENETRATIONS:  FLASH AND COUNTERFLASH ROOF PENETRATION IN

ACCORDANCE WITH ROOFING MANUFACTURER'S RECOMMENDATIONS.

3.11 CUTTING AND PATCHING

A. GENERAL:  PERFORM AS REQUIRED FOR DIVISION 15 WORK. KEEP TO A MINIMUM

THROUGH PROPER SCHEDULING. WHERE UNAVOIDABLE, PERFORM IN ACCORDANCE

WITH APPLICABLE DIVISIONS. SEE DIVISION 1.

B. CUTTING:  OBTAIN OWNER'S APPROVAL PRIOR TO CUTTING OR DRILLING TO

STRUCTURAL ELEMENTS. USE SAW OR ROTARY DRILL: DO NOT USE PNEUMATIC

HAMMER.

C. PATCHING:  SEAL OPENINGS, REPAIR, REFINISH, RESTORE DAMAGED ELEMENTS TO

ORIGINAL CONDITIONS. COMPLY WITH PROVISIONS OF APPLICABLE DIVISIONS.

3.12 ACCESS PANELS

FURNISH IN ACCORDANCE WITH DIVISION 8  AND WITH FIRE RATING COMPATIBLE WITH

CEILING OR PARTITION RATING. FURNISH WHERE INDICATED AND AT LOCATIONS WHERE

REQUIRED FOR ACCESS TO CONCEALED VALVES, DAMPERS, CLEANOUTS, CONTROL

DEVICES, EQUIPMENT, OTHER ITEMS REQUIRING SERVICE/MAINTENANCE. DELIVER TO

GENERAL CONTRACTOR FOR INSTALLATION UNDER OTHER DIVISIONS. PROVIDE

INSTRUCTIONS FOR LOCATION.

3.13 ITEMS FURNISHED BY OTHERS

INSTALL IN ACCORDANCE WITH MANUFACTURES' DIRECTIONS AND AS REQUIRED BY

APPLICABLE DIVISION 15 SECTIONS.

END OF SECTION 15050

SECTION 15840 - AIR DISTRIBUTION

PART 1 - GENERAL

1.01 WORK INCLUDED

A. FURNISH AND INSTALL DUCTWORK AND SHEET METAL ACCESSORIES

AS SHOWN AND SPECIFIED HERE-IN.

1.02 QUALITY ASSURANCE

A. COMPLY WITH APPLICABLE NFPA AND SMACNA STANDARDS, ASHRAE

HANDBOOK, UL 181, AND IMC.

1.03 SUBMITTALS

A. IN ADDITION TO ALL ITEMS SCHEDULED ON THE DRAWINGS, FURNISH

SUBMITTALS ON ALL ITEMS SPECIFIED HERE-IN.

PART 2 - PRODUCTS

2.01 DUCTWORK MATERIALS

A. GALVANIZED STEEL

1. GAUGE:  AS PRESCRIBED BY CODE.

2. FLAT SHEETS:  ASTM A527.

3. ROUND:

a. FABRICATION:  PIPE LOCK LONGITUDINAL SEAMS WITH BEADED

CRIMP TRANSVERSE JOINTS SECURED WITH SHEET METAL

SCREWS.

b. FITTINGS:  ADJUSTABLE 4 - SEGMENT ELBOWS, MANUFACTURED

CONICAL TEE FITTINGS AND TAPS (SADDLE TAPS NOT

PERMITTED), MANUFACTURED REGISTER BOOTS AND STACK

HEADS.

B. FLEX DUCT:

1. ACCEPTABLE MANUFACTURERS:  FLEXMASTER, THERMAFLEX.

2. CLASSIFICATION:  NFPA 90A - CLASS 1, UL 181 LABELED.

3. LOW PRESSURE: FLEXMASTER TYPE 5 - INSULATED WITH MIN R-8

INSULATION. FACTORY FABRICATED ASSEMBLY CONSISTING OF A

ZINC-COATED SPRING STEEL HELIX, SEAMLESS INNER LINER

WRAPPED WITH A NOMINAL 1" THICK ONE-POUND DENSITY

FIBERGLASS INSULATION ALL ASSEMBLED IN A VAPOR BARRIER

JACKET. RATED FOR PRESSURES TO +10" WG.

4. SPIN-INS:  WITH BALANCING DAMPER AND 2" INSULATION

STAND-OFF BRACKET.

2.02 DUCTWORK SPECIALTIES

A. TURNING VANES

1. CONSTRUCTION:  DOUBLE-THICKNESS AIR FOIL, NONADJUSTABLE.

B. BALANCING DAMPERS

1. CONSTRUCTION:  RIGID BEARINGS AND LOCKING QUADRANTS.

WHERE USED IN CONJUNCTION WITH DUCT-MOUNTED COILS,

PROVIDE OPPOSED-BLADE TYPE WITH MAX 2" WIDE BLADES.

C. FIRE/SMOKE DAMPERS

1. CONSTRUCTION:  CONSTRUCTION AND INSTALLATION SHALL

CONFORM TO UBC STANDARD No. 43-7 & 43-12 AND

MANUFACTURER'S INSTRUCTIONS.

D. ACCESS DOORS.

1. HINGED DOOR WITH HOUSING FRAME, SASH-TYPE CLOSURES,

DOOR OF TWO GAUGES HEAVIER THAN DUCT, SPONGE RUBBER

GASKETS CEMENTED IN PLACE.

E. FLEX CONNECTIONS EQUAL TO VENTFABRICS VENTGLAS

F. TEST HOLE FOR LOW VELOCITY DUCTWORK:  DRILLED HOLE WITH

FRICTION-FIT PLASTIC CAP ON METAL DUCT.

H. DUCT SEALANT TO COMPLY WITH UL 181A OR 181B PER 2000 IECC

1. HARDCAST IRON-GRIP 601 CEMENT

2. HARDCAST ALUMA-GRIP 701 TAPE

2.03 GRILLES, REGISTERS, DIFFUSERS

A. ACCEPTABLE MANUFACTURERS:  NAILOR, PRICE, TUTTLE & BAILEY,

TITUS, METAL-AIRE.

B. SIZES, TYPES:  SEE SCHEDULE ON DRAWINGS.

PART 3 - EXECUTION

3.01 LOW VELOCITY DUCTWORK

A. APPLICATION:  ALL DUCTWORK IS CLASSIFIED AS LOW VELOCITY

UNLESS INDICATED OTHERWISE.

B. FABRICATION:

1. IN ACCORDANCE WITH SMACNA AND ASHRAE STANDARDS FOR

LOW VELOCITY DUCTWORK.

2. MANUFACTURED DUCT CONNECTION SYSTEM MAY BE UTILIZED

FOR TRANSVERSE JOINTS IN RECTANGULAR GALVANIZED STEEL

DUCTWORK.  PROVIDE IN STRICT ACCORDANCE WITH

MANUFACTURER'S RECOMMENDATIONS.

C. MATERIALS:

1. EXPOSED:  GALVANIZED STEEL.

2. CONCEALED:  GALVANIZED STEEL.

D. FLEX:  LOW PRESSURE TYPE, PLENUM RATED PER UMC.

3.02 DUCTWORK FABRICATION AND INSTALLATION

A. GENERAL

1. FABRICATE AND INSTALL TO MEET JOB CONDITIONS FROM

DIMENSIONS TAKEN FROM JOB SITE AND SHOP DRAWINGS.

TRANSITION AS REQUIRED TO AVOID INTERFERENCE; MAINTAIN

REQUIRED CROSS-SECTIONAL AREA.

2. FABRICATE AND INSTALL SO NO UNDUE NOISE OR VIBRATION

RESULTS.

3. DO NOT PROVIDE HOLES IN THE DUCT SYSTEMS FOR THE

INSTALLATION OF HANGERS, CONDUIT, PIPES, ETC.

4. DUCT DIMENSIONS ON DRAWINGS ARE CLEAR INSIDE DIMENSION;

INCREASE SHEET METAL DIMENSIONS TO ACCOMMODATE LINER.

5. LOCATE ALL DUCTWORK CONCEALED UNLESS INDICATED

OTHERWISE.

B. ELBOWS

1. CURVED:  CENTER LINE RADIUS EQUAL TO 1-1/2 TIMES THE DUCT

WIDTH.

2. SQUARE:  FITTED WITH TURNING VANES WHEN DUCT SIZE INTO

THE ELBOW IS THE SAME AS DUCT SIZE OUT. FITTED WITH FIXED

EXTRACTOR WHEN DUCT SIZE INTO THE ELBOW IS DIFFERENT

FROM DUCT SIZE OUT.

C. TAKE-OFFS:  45 DEGREE TAKE-OFF WHERE OTHER MEANS OF

CONTROL ARE NOT INDICATED OR USED, AND IN DUCTWORK BEHIND

SIDEWALL SUPPLY REGISTERS.

D. HANGERS AND SUPPORTS

1. HORIZONTAL DUCTS: PROVIDE HANGERS OF TYPE AND SPACING

AS RECOMMENDED BY SMACNA.

2. VERTICAL DUCTS THROUGH FLOORS: PROVIDE GALVANIZED STEEL

ANGLES ON AT LEAST TWO SIDES OF THE DUCT; FASTEN

SECURELY TO DUCT AND FLOOR.

E. BALANCING DAMPERS: PROVIDE FOR PROPER ADJUSTMENT AND

CONTROL OF AIR DISTRIBUTION. MARK DAMPER ROD TO INDICATE

THE RELATIVE POSITION OF THE DAMPER BLADES WITH RESPECT TO

THE ROD.

F. FIRE/SMOKE DAMPERS:  PROVIDE WHERE SHOWN.

G. ACCESS DOORS:  PROVIDE IN DUCTWORK FOR ACCESS TO ALL

AUTOMATIC DAMPERS, FIRE DAMPERS, COILS, OTHER ITEMS

REQUIRING MAINTENANCE OR INSPECTION. PROVIDE 12"x12" DOORS

WHERE PERMITTED BY DUCT SIZE; WHERE DUCT IS TOO SMALL,

PROVIDE AS LARGE A DOOR AS POSSIBLE.

H. FLEX DUCT:  USE MINIMUM LENGTHS NECESSARY TO MAKE

CONNECTION WITHOUT PINCHING OR KINKING. SUSPEND

HORIZONTAL RUNS WITH 3/4" WIDE FLAT STEEL BAND AT 36" OC.

MAKE END CONNECTIONS WITH STEEL DRAW BANDS. MAXIMUM FLEX

DUCT LENGTH SHALL NOT EXCEED SIX (6) FEET.

I. FLEX CONNECTIONS:  PROVIDE AT INLET AND OUTLET TO ALL FANS.

J. TEST HOLES:  PROVIDE ON BRANCH AND MAIN DUCT TO PROVIDE

OPENINGS THROUGH DUCT WALLS FOR THE INSERTION OF TEST

EQUIPMENT.  LOCATE TO ENABLE TRAVERSE READINGS PER ASHRAE

STANDARDS.

K. PAINTING:  WHERE INTERIOR OF DUCT IS VISIBLE THROUGH GRILLES,

LOUVERS, ETC., PAINT VISIBLE INSIDE PORTION OF DUCT WITH FLAT

BLACK PAINT.

END OF SECTION 15840

SECTION 15080 - INSULATION

PART 1 - GENERAL

1.01 WORK INCLUDED

PROVIDE INSULATION AS SHOWN AND SPECIFIED HEREIN.

1.02 QUALITY ASSURANCE

A. FIRE HAZARD CLASSIFICATION:  TESTED AS A COMPOSITE IN ACCORDANCE WITH

ASTM E84 OR NFPA 255 OR UL723 AND SO LABELED. MAXIMUM FLAME SPREAD = 25,

MAXIMUM SMOKE DEVELOPED = 50.

B. ENERGY CONSERVATION:  COMPLY WITH 2009 INTERNATIONAL ENERGY

CONSERVATION CODE.

C. PROHIBITED MATERIALS:  PRODUCTS OR MATERIALS CONTAINING ASBESTOS ARE

EXPRESSLY PROHIBITED.

PART 2 - PRODUCTS

2.01 PIPE INSULATION - MATERIALS

A. ACCEPTABLE MANUFACTURERS:  MANVILLE, CERTAINTEED, OWENS-CORNING, AND

ARMSTRONG.

B. FIBERGLASS:  ASTM C547 TYPE 1. MAXIMUM K/INCH = 0.27 AT MEAN TEMPERATURE OF

75 DEGREES F. ALL SERVICE JACKET WITH SELF-SEALING LAPS.  PRE-MOLDED

FITTING AND VALVE COVERS WITH FIBERGLASS INSERTS.

2.02 DUCT INSULATION - MATERIALS

A. ACCEPTABLE MANUFACTURERS: CERTAIN TEED, JOHNS MANVILLE, KNAUF, AND

OWENS CORNING.

B. WRAP (UNCONDITIONED SPACES): MINERAL-FIBER BLANKET IN ACCORDANCE WITH

ASTM C553, TYPE I, 2" THICK, MIN. R-5 PER 2009 IECC. 0.75 LB/FT3 DENSITY WITH

K=0.29. FSK FACING.

C. WRAP (SUPPLY IN PLENUM): MINERAL-FIBER BLANKET IN ACCORDANCE WITH ASTM

C553, TYPE I, 2" THICK, MIN. R-4.2 PER PPRBD. 0.75 LB/FT3 DENSITY WITH K=0.29. FSK

FACING.

D. LINER (UNCONDITIONED SPACES): RETURN DUCT ONLY. MINERAL-FIBER DUCT LINER

IN ACCORDANCE WITH ASTM C1071, TYPE II, MIN. R-5 PER 2009 IECC. 1.5" THICK, 1.5

LB/FT3 DENSITY WITH COATING ON AIR-SIDE SURFACE RATED TO 6,000 FPM.

E. LINER (PLENUM NOISE CONTROL): SAME AS ABOVE EXCEPT 1.0" THICK, K=0.17

F. EXTERIOR: MINERAL-FIBER BOARD IN ACCORDANCE WITH ASTM C612, TYPE IA, 2"

THICK, MIN. R-8 PER 2009 IECC. 6 LB/FT3 DENSITY WITH K=0.22. ASJ FACING.

G. EXTERIOR (ALTERNATE): MINERAL-FIBER DUCT LINER IN ACCORDANCE WITH ASTM

C1071, TYPE II, MIN. R-8 PER 2009 IECC. 2" THICK, K=0.13, 1.5 LB/FT3 DENSITY WITH

COATING ON AIR-SIDE SURFACE RATED TO 6,000 FPM.

PART 3 - EXECUTION

3.01 GENERAL

A. APPLY INSULATION AFTER SYSTEMS HAVE BEEN TESTED.

B. COMPLY WITH MANUFACTURER RECOMMENDATIONS REGARDING AMBIENT AND

SYSTEM TEMPERATURES AND APPLICATION METHODS.

C. APPLY INSULATION TO CLEAN, DRY SURFACES.

D. APPLY INSULATION WITH SECTIONS OR EDGES FIRMLY BUTTED TOGETHER.

E. RUN INSULATION CONTINUOUS THROUGH SLEEVES AND OPENINGS IN WALLS AND

FLOORS.

F. MAINTAIN INTEGRITY OF VAPOR BARRIER ON COLD SYSTEMS. AVOID THE USE OF

STAPLES ON VAPOR BARRIER. SEAL ALL VAPOR BARRIER PENETRATIONS.

G. REPAIR INSULATION DAMAGED DUE TO STRAIN OR POOR WORKMANSHIP.

H. LEAVE SURFACE CLEAN AND READY FOR PAINTING.

I. INSULATION WHICH HAS BEEN APPLIED IN AN UNSIGHTLY MANNER WILL BE ORDERED

REPLACED.

3.02 PIPE INSULATION - INSTALLATION

A. GENERAL

1. INSULATE PIPE, FITTINGS AND VALVES.

2. DO NOT INSULATE UNIONS, FLANGES, STRAINERS, FLEXIBLE CONNECTIONS,

EXPANSION JOINTS. TERMINATE INSULATION NEATLY WITH INSULATION AND

FINISHING CEMENT TROWELED ON A BEVEL.

3. INSULATE THROUGH HANGERS AND SUPPORTS. USE HEAVY DENSITY INSERT AND

SHEET METAL SHIELD.

4. FOR COLD PIPING, SEAL FITTING/VALVE COVERS AT EACH END AND THROAT.

B. USE

1. INDOORS, ABOVE GROUND:  FIBERGLASS WITH LONGITUDINAL SEAMS LOCATED

AWAY FROM NORMAL LINES OF SIGHT.

2. OUTDOORS, ABOVE GROUND:  FIBERGLASS WITH METAL JACKET SECURED WITH

DRAW BANDS 12" ON CENTER AND SEALED WEATHER TIGHT. FOR HORIZONTAL

PIPING LOCATE LONGITUDINAL SEAM AND DRAWBAND CLAMP ON UNDERSIDE OF

PIPE. FOR GIRTH JOINTS IN VERTICAL PIPING, WRAP UPPER JACKET SECTION

AROUND THE LOWER SECTION.

3. INDOORS, BURIED:

a. 2" AND SMALLER:  FLEXIBLE CLOSE CELL ELASTOMERIC WITH ALL JOINTS

SEALED WATERTIGHT WITH CONTACT ADHESIVE. MITER INSULATION AT

FITTINGS.

b. 2-1/2" AND LARGER:  MINERAL FIBER INSTALLED IN ACCORDANCE WITH

MANUFACTURER'S RECOMMENDATIONS.  PROVIDE MINERAL FIBER CUSHIONS

AT ALL ELBOWS AND TEES TO ALLOW TAKE-UP SPACE FOR THERMAL

EXPANSION.  INSTALL RISERS AND WALL PENETRATIONS IN ACCORDANCE WITH

MANUFACTURER'S RECOMMENDATIONS.

4. OUTDOORS, BURIED:  MINERAL POWDER SAME AS FOR INDOORS BURIED.

C. THICKNESS:  INSULATE FOLLOWING PIPING SYSTEMS WITH THICKNESS INDICATED.

INSULATE ENTIRE SYSTEM UNLESS NOTED OTHERWISE.

INSULATION THICKNESS SCHEDULE:

1/2" 1 1/4" GREATER

PIPING SYSTEM TO 1" TO 1 1/2" THAN 1 1/2" NOTES

REFRIGERANT SUCTION 1 1/2" 1 1/2" 1 1/2" 1,4

DOMESTIC COLD WATER 1" 1" 1" 1,2,5

DOMESTIC HOT WATER 1 1/2" 1 1/2" 2" 2,5

HYDRONIC CHWS / CHWR 1 1/2" 1 1/2" 1 1/2"

HYDRONIC HWS / HWR 1 1/2" 1 1/2" 2"

STEAM 1 1/2" 1 1/2" 3" 1

ROOF DRAIN LEADERS 1" 1" 1" 1,3

SCHEDULE NOTES:

1. MAINTAIN INTEGRITY OF VAPOR BARRIER JACKET.

2. INSULATION NOT REQUIRED ON FIXTURE HEADERS AND RUNOUTS IN PLUMBING

CHASE.

3. INSULATE ALL ABOVE-GROUND HORIZONTAL LINES. INSULATE ROOF DRAIN

BOWL/SUMP. INSULATE VERTICAL LINE FROM HORIZONTAL UP TO BOWL/SUMP;

INSULATION NOT REQUIRED ON OTHER VERTICAL LINES.  INSULATE OVERFLOW

DRAINS AND LINES SAME AS FOR LEADERS.

4. MAY USE FLEXIBLE CLOSED CELL ELASTOMERIC INSULATION OUTDOORS ON

PIPING 2" OR SMALLER, WITHOUT METAL JACKET.

5. INSULATE HOT, COLD AND SANITARY PIPES UNDER HANDICAPPED LAVATORIES

AND SINKS WITH 1/2" THICK FLEXIBLE CLOSED CELL ELASTOMERIC INSULATION.

3.03 DUCT INSULATION - INSTALLATION

A. LINER:  INTERNALLY INSULATE ALL SUPPLY AND RETURN DUCTWORK WITH 1" DUCT

LINER UNLESS INDICATED OTHERWISE. APPLY LINER WITH COATED SURFACE FACING

THE AIR STREAM. APPLY LINER WITH 100% ADHESIVE COVERAGE. BUTTER ALL RAW

EDGES WITH ADHESIVE. ADHERE TO MANUFACTURER'S RECOMMENDATIONS

REGARDING MECHANICAL FASTENERS AND NOSINGS.

B. WRAP:  1-1/2" THICK. ADHERE TO DUCT EXTERIOR PER MANUFACTURER'S

RECOMMENDATIONS. SEAL ALL JOINTS AND PUNCTURES TO MAINTAIN INTEGRITY OF

VAPOR BARRIER ON COLD AIR DUCTS. APPLY TO ALL SUPPLY AIR AND OUTSIDE AIR

DUCT WORK.

END OF SECTION 15080
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