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DIVISION 22 - PLUMBING
220000 PLUMBING WORK SPECIFICATIONS

PLUMBING WORK SPECIFICATIONS

GENERAL:

THE “GENERAL CONDITIONS OF THE CONTRACT FCR CONSTRUCTICN," AIA DOCUMENT A201,
t ATEST EDITION, AND THESE SPECIFICATIONS AS APPLICABLE ARE PART OF THIS CONTRACT.

ALL APPLICABLE CODES, LAWS AND REGULATIONS GOVERNING OR RELATING TO ANY PORTION
OF THIS WORK ARE HEREBY INCORPORATED INTO AND MADE PART OF THESE SPECIFICATIONS,
AND THEIR PROVISIONS SHALL BE CARRIED OUT BY THE CONTRACTOR WHO SHALL INFORM THE
OWNER, PRIOR TO SUBMITTING A PROPOSAL, OF ANY WORK OR MATERIAL WHICH VIOLATES
ANY OF THE ABOVE LAWS AND REGULATIONS. ANY WORK DONE BY THE CONTRACTOR
CAUSING SUCH VIOLATION SHALL BE CORRECTED BY THE CONTRACTOR AT THEIR OWN COST.

INVESTIGATE EACH SPACE THROUGH WHICH EQUIPMENT MUST BE MOVED. WHERE
NECESSARY, EQUIPMENT SHALL BE SHIPPED FROM THE MANUFACTURE IN SECTIONS OF A SIZE
SUITABLE FOR MOVING THROUGH AVAILABLE RESTRICTIVE SPACES. ASCERTAIN FROM THE
BUILDING OWNER AND TENANT AT WHAT TIMES OF THE DAY EQUIPMENT MAY BE MOVED
THROUGH ALL AREAS.

DRAWINGS ARE DIAGRAMMATIC AND INDICATE GENERAL ARRANGEMENT OF SYSTEMS AND
WORK. PIPE ROUTING IS SHOWN DIAGRAMMATICALLY AND DOES NOT SHOW ALL OFFSETS,
DROPS AND RISES OF RUNS. THE CONTRACTOR SHALL ALLOW IN HIS/HER PRICE FOR ROUTING
OF PIPING TO AVOID OBSTRUCTIONS. COORDINATION WITH EXISTING SERVICES, INCLUDING
THOSE OF OTHER TRADES, IS REQUIRED. MAINTAIN HEADROOM AND SPACE CONDITIONS.

SUPPORT ALL PIPING FROM BUILDING STRUCTURE AND/OR FRAMING IN AN APPROVED MANNER.
WHERE OVERHEAD CONSTRUCTION DOES NOT PERMIT FASTENING OR SUPPORTS FOR
EQUIPMENT, FURNISH ADDITIONAL FRAMING. INSERTS SHALL BE STEEL, SLOTTED TYPE AND
FACTORY PAINTED. SINGLE ROD SHALL BE SIMILAR TO GRINNELL FiG. 281. MULTI-ROD SHALL BE
SIMILAR TO FEE & MASON SERIES 9000 WITH END CAPS AND CLOSURE STRIPS. MAXIMUM
LOADING INCLUDING PIPES CONTENT AND COVERING SHALL NOT EXCEED 75% OF RATED
INSERT CAPABILITY. WHEN SUPPORTING FROM BUILDING USE BEAM CLAMPS IN APPROVED
MANNER. PROVIDE SEISMIC RESTRAINTS AS REQUIRED BY CODE.

INSTALL WORK AS TO BE READILY ACCESSIBLE FOR OPERATION, MAINTENANCE AND REPAIR,
MINOR DEVIATIONS FROM THE DRAWINGS MAY BE MADE TO ACCOMPLISH THIS, BUT CHANGES,
WHICH INVOLVE EXTRA COST, SHALL NOT BE MADE WITHOUT OUR OR OWNER APPROVAL.

REMOVAL AND RELOCATION OF CERTAIN EXISTING WORK MAY BE NECESSARY FOR THE
PERFORMANCE OF THE GENERAL WORK. ALL EXISTING CONDITIONS CANNOT BE COMPLETELY
DETAILED ON THE DRAWINGS. THE CONTRACTOR SHALL SURVEY THE SITE AND INCLUDE ALL
CHANGES AND CHARGES IN MAKING UP THE WORK PROPOSED.

CONNECTIONS TO EXISTING WORK: INSTALL NEW WORK AND CONNECT TO EXISTING WORK
WITH A MINIMUM INTERFERENCE TO EXISTING FACILITIES. TEMPORARY SHUTDOWNS OF
EXISTING SERVICES SHALL BE PERFORMED AT NO ADDITIONAL CHARGES, AT TIMES NOT TO
INTERFERE WITH NORMAL OPERATION OF EXISTING FACILITIES AND ONLY WITH WRITTEN
CONSENT OF THE OWNER. ALARM AND EMERGENCY SYSTEMS SHALL NOT BE INTERRUPTED.
MAINTAIN CONTINUOUS OPERATION OF THE EXISTING FACILITIES AS REQUIRED WITH
NECESSARY TEMPORARY CONNECTIONS BETWEEN NEW AND EXISTING WORK. CONNECT NEW
WORK TO EXISTING WORK IN NEAT AND ACCEPTABLE MANNER. RESTORE EXISTING DISTURBED
WORK TO ORIGINAL CONDITION, INCLUDING MAINTENANCE OF WIRING CONTINUITY AS
REQUIRED.

DISCONNECT, REMOVE AND/OR RELOCATE EXISTING MATERIAL, EQUIPMENT AND OTHER WORK
AS NOTED OR REQUIRED FOR PROPER INSTALLATION OF NEW WORK.






ALL EXISTING MATERIAL, EQUIPMENT AND CONSTRUCTION DEBRIS TO BE REMOVED UNDER
THIS CONTRACT SHALL BECOME THE PROPERTY OF THE CONTRACTOR WITH THE EXCEPTION
OF SPECIFIC EQUIPMENT AND APPARATUS REQUESTED BY THE BUILDING REPRESENTATIVE,
ARCHITECT OR AS NOTED TO BE RELOCATED ON THE DRAWINGS. REMOVED EQUIPMENT SHALL
BE PROPERLY DISPOSED OF BY THIS CONTRACTOR.

THE CONTRACTOR SHALL KEEP ALL EQUIPMENT AND MATERIALS AND ALL PARTS OF THE
BUILDING, EXTERIOR SPACES AND ADJACENT STREETS, SIDEWALKS AND PAVEMENTS, FREE
FROM MATERIAL AND DEBRIS RESULTING FROM THE EXECUTION OF THIS WORK. EXCESS
MATERIALS WILL NOT BE PERMITTED TO ACCUMULATE EITHER ON THE INTERIOR OR THE
EXTERIOR.

SEAL OPENING THROUGH PARTITIONS, WALLS AND FLOORS WITH MINERAL WOOL OR OTHER
NONCOMBUSTIBLE MATERIAL. ALL PENETRATIONS THROUGH NEW AND EXISTING RATED FIRE
AND SMOKE PARTITIONS AND/OR FLOCRS SHALL BE COMPLETELY SEALED USING MATERIALS
AND METHODS DESCRIBED IN SUBSEQUENT "FIRE STOPPING" SPECIFICATIONS SECTIONS.

PROVIDE ALL NECESSARY FLASHING AND COUNTERFLASHING TO MAINTAIN THE
WATERPROOFING INTEGRITY OF THE BUILDING AS REQUIRED BY THE INSTALLATION OR
REMOVAL OF PIPING AND EQUIPMENT. PROVIDE EQUIPMENT CURBS AS REQUIRED AND
POSITIVELY ATTACH THE EQUIPMENT TO THE STRUCTURE BELOW,

THE WORK IN THE BUILDING SHALL BE DONE WHEN AND AS DIRECTED, IN A MANNER
SATISFACTORY TO THE OWNER. THE WORK SHALL BE PERFORMED AS TO CAUSE THE LEAST
POSSIBLE INCONVENIENCE AND DISTURBANCE TO THE PRESENT OCCUPANTS.

THE CONTRACTOR'S PROPOSAL FOR ALL WORK SHALL BE PREDICATED ON THE PERFORMANCE
OF THE WORK DURING REGULAR WORKING HOURS. WHEN SO DIRECTED, HOWEVER, THE
CONTRACTOR SHALL INSTALL WORK DURING OVERTIME HOURS AND THE ADDITIONAL COST TO
BE CHARGED THEREFORE SHALL BE ONLY THE "PREMIUM" PORTION OF THE WAGES PAID.

UNLESS OTHERWISE SPECIFICALLY NOTED OF SPECIFIED, INCLUDE ALL CUTTING AND
PATCHING OF EXISTING FLOORS, WALLS, PARTITIONS AND OTHER MATERIALS IN THE EXISTING
BUILDING. THE CONTRACTOR SHALL RESTORE THESE AREAS TO ORIGINAL CONDITION.

PC IS RESPONSIBLE TO PROVIDE ACCESS PANELS FOR ANY CONCEALED PLUMBING WORK THAT
MUST BE ACCESSIBLE EITHER BY CODE CR AS INDICATED IN THE DOCUMENTS. ALL ACCESS
DOOR LOCATIONS SHALL BE REVIEWED AND APPROVED BY ARCHITECT PRIOR TO INSTALLATION
OF DEVICE REQUIRING THE ACCESS PANEL. ALLL ACCESS DOORS MUST MATCH THE FIRE RATING
AND CONSTRUCTION TYPE OF THE CEILING OR WALL PENETRATION AS DESIGNATED ON THE
ARCHITECTURAL DRAWINGS.

ALL MATERIAL AND EQUIPMENT SHALL BE NEW UNLESS OTHERWISE NOTED AND SHALL BE IN
ACCORDANCE WITH BUILDING STANDARDS.

SUBMISSION OF A PROPOSAL SHALL BE CONSTRUED AS EVIDENCE THAT A CAREFUL
EXAMINATION OF ALL OF THE PLANS APPLICABLE FOR THE PROJECT AND NOT JUST THE
PLUMBING PLANS AND IS FAMILIAR WITH ANY PROPOSED CONDITIONS THAT WILL NEED TO BE
COORDINATED IN THE FIELD. FOR EXISTING BUILDINGS: THE PORTIONS OF THE EXISTING
BUILDING, EQUIPMENT, ETC., WHICH AFFECT THIS WORK, AND THE ACCESS TO SUCH SPACES,
HAS BEEN MADE AND THAT THE CONTRACTOR IS FAMILIAR WiTH EXISTING CONDITIONS AND
DIFFICULTIES THAT WILL AFFECT THE EXECUTION OF THE WORK. THE CONTRACTOR IS
RESPONSIBLE TO INDICATE ANY DISCREPANCIES BETWEEN THE CONTRACT DRAWINGS AND
ACTUAL FIELD CONDITIONS PRIOR TO SUBMITTAL OF BID. SUBMISSION OF A PROPOSAL WILL BE
CONSTRUED AS EVIDENCE THAT THE CONTRACTOR HAS TOROUGHLY REVIEWED ALL OF THE
DOCUMENTATION ASSOCIATED WITH THE PROJECT AND IF AN EXISTING BUILDING REVIEWED
ALL OF THE EXISTING CONDITIONS. LATER CLAIMS SHALL NOT BE MADE FOR LABOR,
EQUIPMENT OR MATERIALS REQUIRED BECAUSE OF DIFFICULTIES ENCOUNTERED WHICH
COULD HAVE BEEN FORESEEN DURING SUCH AN EXAMINATION AND REVIEW. THE ON-SITE
INSPECTION SHALL VERIFY EXISTING EQUIPMENT AND PIPING (SIZES, CLEARANCES, ETC.) AND
CONDITIONS.






INSURANCE: IN ACCORDANCE WITH BUILDING REQUIREMENTS AND SHALL. INCLUDE AHOLD
HARMLESS CLAUSE FOR OWNER AND ENGINEER.

THE FINAL ACCEPTANCE SHALL BE MADE AFTER THE CONTRACTOR HAS ADJUSTED HIS
EQUIPMENT, TESTED AND BALANCED THE VARIOUS SYSTEMS, DEMONSTRATED THAT IT
FULFILLS THE REQUIREMENTS OF THE DRAWINGS AND SPECIFICATIONS AND HAS FURNISHED
ALL THE REQUIRED CERTIFICATES OF INSPECTION AND APPROVAL.

SPECIFICATIONS ARE OF SIMPLIFIED FORM AND INCLUDE INCOMPLETE SENTENCES. WORDS OR
PHRASES SUCH AS "THE CONTRACTOR SHALL," "SHALL BE," "FURNISH," "PROVIDE,” "A," "THE,"
AND "ALL" HAVE BEEN OMITTED FOR BREVITY.

DEFINITIONS:

"PROVIDE": TO SUPPLY, INSTALL AND CONNECT UP COMPLETE AND READY FOR SAFE
AND REGULAR OPERATION THE PARTICULAR WORK REFERRED TO UNLESS
SPECIFICALLY OTHERWISE NOTED.

INSTALL": TO ERECT, MOUNT AND CONNECT COMPLETE WITH RELATED
ACCESSORIES,

"FURNISH" OR "SUPPLY". TO PURCHASE, PROCURE, ACQUIRE AND DELIVER
COMPLETE WITH RELATED ACCESSORIES.

"WORK" LABOR, MATERIALS, EQUIPMENT, APPARATUS, CONTROLS, ACCESSORIES
AND OTHER ITEMS REQUIRED FOR PROPER AND COMPLETE INSTALLATION.

"CONCEALED": EMBEDDED IN MASONRY OR OTHER CONSTRUCTION, INSTALLED IN
FURRED SPACES, WITHIN DOUBLE PARTITIONS OR HUNG CEILINGS, IN TRENCHES,
IN CRAWL SPACES, OR IN ENCLOSURES,

"EXPOSED": NOT INSTALLED UNDERGROUND OR "CONCEALED" AS DEFINED ABOVE,

"SIMILAR" OR "EQUAL": EQUAL !N MATERIALS, WEIGHT, SIZE, DESIGN AND EFFICIENCY
OF SPECIFIED PRODUCT.

SCOPE OF WORK:

THE SCOPE OF WORK SHALL CONSIST OF PROVIBING LABOR, MATERIALS, EQUIPMENT,
SERVICES AND FEES NECESSARY FOR COMPLETE AND SAFE INSTALLATION IN CONFORMITY
WITH THE NATIONAL STANDARD PLUMBING CODE AND ALL OTHER APPLICABLE INDUSTRY,
STATE, NATIONAL AND LOCAL CODES AND AUTHORITIES HAVING JURISDICTION, AS INDICATED
ON THE DRAWINGS AND HEREIN SPECIFIED.

ALL DRAWINGS, PLANS, DETAILS, SPECIFICATIONS AND SPECIFICATION ADDENDA ARE MADE
PART OF THIS CONTRACT AND SHALL APPLY TO ALL WORK UNDER THE CONTRACT UNLESS
OTHERWISE AMENDED, MODIFIED, SUPPLEMENTED OR SPECIFIED HEREIN.

THE CONTRACTOR SHALL FURNISH A WRITTEN GUARANTEE TO REPLACE OF REPAIR PROMPTLY
AND ASSUME RESPONSIBILITY FOR ALL EXPENSES INCURRED FOR ANY WORKMANSHIP AND
EQUIPMENT IN WHICH DEFECTS DEVELOP WITHIN ONE YEAR FROM THE DATED OF FINAL
CERTIFICATE FOR PAYMENT AND/OR FROM DATE OR ACTUAL USE OF EQUIPMENT OR
OCCUPANCY OF SPACES 8Y THE OWNER INCLUDED UNDER THE VARIOUS PARTS OF THE WORK,
WHICHEVER DATE IS EARLIER. THIS WORK SHALL BE DONE AS DIRECTED BY THE OWNER. THIS
GUARANTEE SHALL ALSO PROVIDE THAT WHERE DEFECTS OCCUR, THE CONTRACTOR SHALL
ASSUME RESPONSIBILITY FOR ALL EXPENSES INCURRED IN REPAIRING AND REPLACING WORK
OF OTHER TRADES AFFECTED BE DEFECTS, REPAIRS OR REPLACEMENTS IN EQUIPMENT
SUPPLIED BY THE CONTRACTOR.

THE CONTRACTOR SHALL GIVE NECESSARY NOTICE, FILE DRAWINGS AND SPECIFICATIONS
WITH ALL DEPARTMENTS HAVING JURISDICTION, OBTAIN PERMITS OR LICENSES NECESSARY TO






CARRY OUT THIS WORK AND PAY ALL FEES THEREFORE. THE CONTRACTOR SHALL ARRANGE
FOR INSPECTION AND TESTS OF ANY OR ALL PARTS OF THE WORK IF SO REQUIRED BY
AUTHORITIES FOR, AND FURNISH TO THE OWNER BEFORE BILLING, ALL CERTIFICATES
NECESSARY AS EVIDENCE THE WORK INSTALLED CONFORMS WITH ALL REGULATIONS WHERE
THEY APPLY TO THIS WORK.

SHOP DRAWINGS:

PRIOR TO THE INSTALLATION OF ANY WORK AND PROCUREMENT OF EQUIPMENT, THE
CONTRACTOR SHALL PROVIDE COMPLETE SETS OF COORDINATED SHOP DRAWINGS OF ALL
NEW AND EXISTING EQUIPMENT, OTHER TRADES SUCH AS BUT NOT LIMITED TO HVAC AND
STRUCTURAL BEAMS, INDICATING CAPACITY, DIMENSIONS AND SEQUENCE OF OPERATION FOR
WRITTEN APPROVAL BY THE ARCHITECT AND ENGINEER.

INDICATE ON EACH SHOP DRAWINGS SUBMITTED:

PROJECT NAME AND LOCATION

NAME OF ARCHITECT AND ENGINEER

ITEM IDENTIFICATION

APPROVAL STAMP OF THE PRIME CONTRACTOR

SUBMISSIONS:

SUBMISSIONS 11 IN X 17 IN OR SMALLER. IF THE SUBMISSION IS A CATALOG CUT, THEN THE
CONTRACTOR SHALL SUBMIT ONE ORIGINAL AND TWO COPIES. OTHERWISE, HE SHALL SUBMIT
THREE COPIES. THE ARCHITECT WILL FORWARD THE ORIGINAL AND ONE COPY (TWO COPIES
WHEN NO ORIGINAL IS RECEIVED) TO THE ENGINEER. ALL CATALOG CUTS SHALL BE COMPLETE.

SUBMISSIONS LARGER THAN 11 IN X 17 IN. SUBMIT TWO PRINTS TO THE ARCHITECT. THE
ARCHITECT WILL FORWARD ONE PRINT TO THE ENGINEER,

THE CLIENT HAS NOT CONTRACTED WITH BD ENGINEERING FOR CONSTRUCTION
ADMINISTRATION SERVICES. COORDINATE WHICH SHOP DRAWINGS THE CLIENT WOULD LIKE
US TO REVIEW):

PIPING

VALVES

INSULATION

FITTINGS

FIXTURES AND EQUIPMENT

AS-BUILT DRAWINGS AND EQUIPMENT OPERATIONAL INSTRUCTIONS:

UPON COMPLETION AND ACCEPTANCE OF WORK, CONTRACTOR SHALL FURNISH WRITTEN
INSTRUCTIONS AND EQUIPMENT MANUALS AND DEMONSTRATE TO THE OWNER THE PROPER
OPERATION AND MAINTENANCE OF ALL EQUIPMENT AND APPARATUS FURNISHED UNDER THE
CONTRACT.

THESE INSTRUCTIONS SHALL BE TYPED ON 8-1/2 X 11 IN. PAPER AND BOUND IN THREE RING
BINDERS WITH CLEAR ACETATE COVERS. CONTRACTOR SHALL GIVE THREE COPIES OF THE
INSTRUCTIONS TO THE OWNER AND ONE COPY TO THE ENGINEER.






THE INSTRUCTION BOOKLET SHALL BEAR THE NAME, ADDRESS AND TELEPHONE NUMBER OF
THE PROJECT, ARCHITECT AND ENGINEER.

REPRODUCIBLE "AS-BUILT' DRAWINGS PREPARED IN COMPUTER AIDED DRAFTED (AUTO CAD)
FORMAT SHALL BE PROVIDED TO THE OWNER INBDICATING THE AS INSTALLED CONDITIONS OF
THE WORK. A COMPLETE "AS-BUILT" DRAWING FILE SHALL BE PROVIDED TO THE OWNER AFTER
COMPLETION OF THE INSTALLATION.

GENERAL PROVISIONS FOR PLUMBING WORK:

A, QUALITY ASSURANCE

1. QUALITY AND GAUGE OF MATERIALS: NEW, BEST OF THEIR RESPECTIVE KINDS,
FREE FROM DEFECTS AND LISTED BY UNDERWRITERS LABORATORIES, INC,, OR
BEARING THEIR LABEL. MATERIALS AND EQUIPMENT OF SIMILAR APPLICATION
SHALL BE OF SAME MANUFACTURER, EXCEPT AS NOTED.

2. GUARANTEE: ALL MATERIALS AND WORKMANSHIP SHALL BE GUARANTEED FOR A
PERIOD OF ONE YEAR FROM DATE OF ACCEPTANCE OF WORK,

B. PRODUCT DELIVERY, STORAGE AND HANDLING

1. MOVING OF EQUIPMENT: WHERE NECESSARY, SHIP IN CARTED SECTIONS OF SIZE TO
PERMIT PASSING THROUGH AVAILABLE SPACES,

2. ACCESSIBILITY: FOR OPERATION, MAINTENANCE AND REPAIR, MINOR DEVIATIONS
SHALL BE PERMITTED. CHANGES OF MAGNITUDE OR INVOLVING EXTRA COST ARE
NOT PERMISSIBLE WITHOUT REVIEW. GROUP CONCEALED ELECTRICAL EQUIPMENT
REQUIRING ACCESS WITH EQUIPMENT FREELY ACCESSIBLE THROUGH ACCESS
DOORS,

C. PAINT SHALL BE THE BEST GRADE FOR ITS PURPOSE. DELIVER IN ORIGINAL SEALED
CONTAINERS AND APPLY IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.
COLORS SHALL BE AS SELECTED. RED LEAD OR ZINC CHROMATE WITH FINISH TC MATCH
SURROUNDINGS SHALL BE USED FOR MARRED SURFACES OF STEEL EQUIPMENT. A
FIELD-APPLIED ZINC CHROMATE PRIME COAT SHALL BE UTILIZED FOR STEEL OR IRON
WORK.

D. BRUSH AND CLEAN WORK PRIOR TG CONCEALING, PAINTING AND ACCEPTANCE.
PAINTED EXPOSED WORK SOILED OR DAMAGED. CLEAN AND REPAIR TO MATCH
ADJOINING WORK BEFORE FINAL ACCEPTANCE. REMOVE DEBRIS FROM INSIDE AND
OUTSIDE OF MATERIAL AND EQUIPMENT,

E. G. FINAL LOCATIONS AND MOUNTING ORIENTATIONS OF ALL PLUMBING FIXTURES
SHALL BE VERIFIED BY ARCHITECT.

F. H. ALL ACCESS DOCR LOCATIONS SHALL BE REVIEWED BY ARCHITECT PRIOR TO
INSTALLATION.

PLUMBING PIPING MATERIALS:
A, SANITARY DRAINAGE AND VENT

1. HUBLESS CAST IRON SOIL PIPE AND FITTINGS WITH EXTRA HEAVY DUTY
GASKETED HUBLESS COUPLINGS FOR FOOD SERVICE APPLICATIONS.

2. SCHEDULE 40 PVC PIPE WITH CEMENT TYPE SLIP FIT PIPE AND FITTINGS.

3. GALVANIZED SCHEDULE 40 STEEL PIPE WITH GALVANIZED THREADED MALLEABLE
IRON FITTINGS.






DOMESTIC WATER

TYPE L HARD COPPER TUBING WITH CAST BRONZE OR WROUGHT COPPER FITTINGS AND
95/5 TIN ANTIMONY SOLDER JOINTS.

STANDARD WEIGHT RED BRASS PIPE WITH STANDARD WEIGHT CAST BRONZE THREADED
FITTINGS.

ALL EXPOSED PIPE AND FITTINGS SHALL BE CHROME PLATED BRASS.

ALL EXPOSED PIPING PASSING THROUGH WALLS, FLOORS, CEILINGS, AND PARTITIONS

SHALL BE PROVIDED WITH CHROME PLATED CAST BRASS ESCUTCHEONS HELD IN PLACE
WITH SET SCREWS.

VALVES:

A.

GATE VALVES: 1. BRONZE RISING STEM, 200 PSI WOG; SIMILAR TO STOCKHAM #B-105, B-
109.

BALL VALVES: 1. TWO PIECE, BRONZE, END ENTRY, 600 PSI WWP; SIMILAR TO STOCKHAM
#5-216 BR-R-T, #5-216 BR-R-5.

CHECK VALVES: 1. BRONZE, THREADED CAP, TEFLON DISC; SIMILAR TO STOCKHAM
#B310T, B-320T.

INSULATION:

A,

C.

D.

ALL INSULATION (INCLUDING JACKET, FACING AND ADHESIVE) SHALL HAVE COMPOSITE
FIRE AND SMOKE HAZARD RATINGS AS TESTED BY PROCEDURES LISTED IN ASTM E£-84,
NFPA 255 AND UL 273; NOT EXCEEDING A FLAME SPREAD OF 25 AND A SMOKE
DEVELGPED OF 50.

ON VALVES AND FITTINGS PROVIDE PRE-MOLDED FIBERGLASS FITTINGS. VAPOR SEAL
INSULATION ON "CW",

"CW" PIPING: PROVIDE 1/2 IN. THICK FIBERGLASS SECTION PIPE COVERING WITH VAPOR
BARRIER JACKET.

"HW' PIPING. PROVIDE 1 IN. THICK FIBERGLASS SECTIONAL PIPE COVERING WITH VAPOR
BARRIER JACKET.

PLUMBING FIXTURES:

A

B.

PROVIDE ALL FIXTURES WITH STOP VALVES AND SUPPLIES AND FIXTURE TRAPS AS
REQUIRED.

ALL FIXTURES SHALL BE AS INDICATED ON THE ARCHITECTURAL DOCUMENTS.

PIPING SUPPORTS:

A

SUPPORT ALL PIPING FROM BUILDING CONSTRUCTION BY PROVIDING INSERTS, BEAM
CLAMPS, STEEL FISHPLATES (IN CONCRETE FiLL ONLY), AND ACCEPTABLE BRACKETS.
SUBMIT ALL METHODS FOR REVIEW.

PROVIDE TRAPEZE HANGERS OF BOLTED ANGLES OR CHANNELS FOR GROUPED LINES
AND SERVICES,






C. PROVIDE ADDITIONAL FRAMING WHERE BUILDING CONSTRUCTION IS INADEQUATE.
SUBMIT FOR REVIEW,

D. SUSPENDED HORIZONTAL PIPING:

1.

SUPPORT ALL PIPING INDEPENDENTLY FROM STRUCTURE USING HEAVY {RON-
HINGED TYPE HANGERS, SIMILAR TO GRINNELL CLEVIS NO. 260.

PROVIDE ELECTROPLATED SOLID-BAND HANGERS SIMILAR TO AUTO-GRIP, FOR
TWO-INCH AND SMALLER PIPE.

PROVIDE WALL BRACKETS FOR WALL-SUPPORTED PIPING, AND PROVIDE P{PE
SADDLES FOR FLOOR-MOUNTED PIPING.

PROVIDE SUPPORTS WITH COPPER LINING FOR UNINSULATED COPPER PIPING.

SUSPEND PIPING FROM INSERTS, USING BEAM CLAMPS WITH RETAINING CLAMP
OR LOCKNUT, STEEL FISH PLATES, CANTILEVER BRACKETS OR OTHER ACCEPTED
MEANS. BEAM CLAMPS SHALL BE SIMILAR TO GRINNELL FIGURES 61, 87, 131, OR
225.

SUSPEND PIPING BY RODS WITH DOUBLE NUTS.

PROVIDE ADDITIONAL STEEL FRAMING AS REQUIRED AND ACCEPTED WHERE
OVERHEAD CONSTRUCTION DOES NOT PERMIT FASTENING HANGER RODS IN
REQUIRED LOCATIONS.

SUPPORT BRANCH FIXTURE WATER PIPING IN CHASES WITH COPPER-PLATED
METAL BRACKETS, SECURED TO STUDS, SIMILAR TO HOLDRITE NOS. 102-18, 107-
18, 102-26, OR 101-26.

E. PROVIDE 180 DEGREE ARG GALVANIZED METAL COVERING SHIELDS ON HANGERS FOR
INSULATED PIPING WITHOUT INCOMPRESSIBLE INSULATING BLOCK IN INSULATION AT
HANGERS.

F. MAXIMUM HANGER SPACING AS INDICATED.

1.
2.
3.
4,

5.

PIPE 1 INCH AND SMALLER SHALL BE EVERY 8 FEET.

PIPE 1-1/4 INCH AND LARGER SHALL BE EVERY 10 FEET.

COPPER TUBING 1-1/4 INCH AND SMALLER SHALL BE EVERY 6 FEET.
COPPER TUBING 1-1/2 INCH AND LARGER SHALL BE EVERY 10 FEET.

CAST IRON: EVERY 5 FEET AND AT EVERY FITTING OR JOINT.

G. EXPANSION ANCHORS:

1.

PROVIDE SMOOTH WALL, NON-SELF-DRILLING INTERNAL PLUG EXPANSION TYPE
ANCHORS CONSTRUCTED OF AISC 12L14 STEEL AND ZINC PLATED IN
ACCORDANCE WITH FED. SPEC. QQ-A-325 TYPE 1, CLASS 3.

DO NOT EXCEED 1/4 OF AVERAGE VALVES FOR A SPECIFIC ANCHOR SIZE USING
2000 PSIG {13,800 KPA) CONCRETE ONLY, FOR MAXIMUM WORKING LOADS.

PROVIDE SPACING AND INSTALL ANCHORS IN ACCORDANCE WITH THE
MANUFACTURER'S RECOMMENDATIONS.

EXPANSION ANCHORS SHALL BE U.L. LISTED AND SIMILAR TO HILTI HBI.






TESTS:

A. DOMESTIC WATER PIPING:

1. TEST PIPING HYDROSTATICALLY AT A PRESSURE OF 125 PSI.

2. DURATION OF TEST SHALL BE 2 HOURS WITHOUT A L.LOSS IN PRESSURE.
B. DRAINAGE AND VENT PIPING:

1 CAP ALL OUTLETS AND FILL PIPING SYSTEM TO OVERFLOWING FROM A POINT AT
LEAST 10 FEET ABOVE THE FLOOR.

2 THE WATER LEVEL SHALL REMAIN CONSTANT THROUGHOUT THE TEST DURATION OF
2 HOURS.

C. ARRANGE AND COORDINATE TESTS WITH OWNER 48 HOURS IN ADVANCE. NOTIFY
ENGINEER AND ARCRHITECT OF TEST DATE AND TIME.

D. DEFECTS DISCLOSED BY THE TESTS SHALL BE REPAIRED OR REPLACED. TESTS SHALL
BE REPEATED AS DIRECTED UNTIL ALL WORK IS PROVEN SATISFACTORY.

E. TAKE ALL PRECAUTIONS NECESSARY TO PREVENT DAMAGE TO THE BUILDING AND ITS
CONTENTS AS A RESULT OF SUCH TESTS. REPAIR ANY DAMAGE CAUSED.

FLUSHING AND DISINFECTING POTABLE WATER SYSTEMS:

a) FLUSHING

1. THE WATER DISTRIBUTION PIPING TO ALL FIXTURES AND OUTLETS SHALL BE
FLUSHED UNTIL THE WATER RUNS CLEAR AND FREE OF DEBRIS AND PARTICLES.
FAUCET AERATORS OR SCREENS SHALL BE REMOVED DURING FLUSHING
OPERATIONS.

b) DISINFECTING
1. THE HOT AND COLD WATER DISTRIBUTION PIPING IN NEW OR RENOVATED
POTABLE WATER SYSTEMS SHALL BE DISINFECTED AFTER FLUSHING AND PRIOR
TO USE. THE PROCEDURE USED SHALL BE AS FOLLOWS OR AN APPROVED
EQUIVALENT:

a. ALL WATER OUTLETS SHALL BE POSTED TO WARN AGAINST USE DURING
DISINFECTING OPERATIONS.

b. DISINFECTING SHALL BE PERFORMED BY PERSONS EXPERIENCED IN SUCH
WORK.

¢. THE WATER SUPPLY TQO THE PIPING SYSTEM OR PARTS THEREOF BEING
DISINFECTED SHALL BE VALVED-OFF FROM THE NORMAL WATER SOURCE TO
PREVENT THE INTRODUCTION OF DISINFECTING AGENTS INTO A PUBLIC WATER
SUPPLY OR PORTIONS OF A SYSTEM THAT ARE NOT BEING DISINFECTED.

d. THE PIPING SHALL BE DISINFECTED WITH A WATER-CHLORINE SOLUTION.
DURING THE INJECTION OF THE DISINFECTING AGENT INTO THE PIPING, EACH
OUTLET SHALL BE FULLY OPENED SEVERAL TIMES UNTIL A CONCENTRATION OF
NOT LESS THAN 50 PARTS PER MILLION CHLORINE IS PRESENT AT EVERY
QUTLET. THE SOLUTION SHALL BE ALLOWED TO STAND IN THE PIPING FOR AT
LEAST 24 HOURS.

e. AN ACCEPTABLE ALTERNATE TO THE 50 PPM/24-HOUR PROCEDURE SHALL BE TO
MAINTAIN A LEVEL OF NOT LESS THAN 200 PARTS PER MILLION FOR NOT LESS






THAN THREE HOURS. {F THIS ALTERNATE PROCEDURE IS USED, THE HEAVILY
CONCENTRATED CHL.ORINE SHALL NOT BE ALLOWED TO STAND IN THE PIPING
SYSTEM FOR MORE THAN 6 HOURS. ALSO, SPECIAL PROCEDURES SHALL BE
USED TO DISPOSE OF THE HEAVILY CONCENTRATED CHLORINE IN AN
ENVIRONMENTALLY ACCEPTABLE AND APPROVED MANNER.

f. AT THE END OF THE REQUIRED RETENTION TIME, THE RESIDUAL LEVEL OF
CHLORINE AT EVERY OUTLET SHALL BE NOT LESS THAN FIVE PARTS PER MILLION.
IF THE RESIDUAL IS LESS THAN FIVE PARTS PER MILLION, THE DISINFECTING
PROCEDURE SHALL BE REPEATED UNTIL THE REQUIRED MINIMUM CHLORINE
RESIDUAL {S OBTAINED AT EVERY OUTLET.

g. AFTER THE REQUIRED RESIDUAL CHLORINE LEVEL IS OBTAINED AT EVERY
QUTLET, THE SYSTEM SHALL BE FLUSHED TO REMOVE THE DISINFECTING AGENT.
FLUSHING SHALL CONTINUE UNTIL THE CHLORINE LEVEL AT EVERY QUTLET IS
REDUCED TO THAT OF THE INCOMING WATER SUPPLY.

h. FURNiISH AWRITTEN RECORD OF THE DISINFECTING TEST RESULTS,






DIVISION 23 — HEATING, VENTILATING, AND AIR CONDITIONING (HVAC)
230000 HVAC WORK SPECIFICATIONS

HVAC WORK SPECIFICATIONS
1. GENERAL

THE "GENERAL CONDITIONS OF THE CONTRACT FOR CONSTRUCTION," AIA DOCUMENT
A201, LATEST EDITION, AND THESE SPECIFICATIONS AS APPLICABLE ARE PART OF THIS
CONTRACT.

ALL APPLICABLE CODES, LAWS AND REGULATIONS GOVERNING OR RELATING TO ANY
PORTION OF THIS WORK ARE HEREBY INCORPORATED INTO AND MADE PART OF THESE
SPECIFICATIONS, AND THEIR PROVISIONS SHALL BE CARRIED OUT BY THE
CONTRACTOR WHO SHALL INFORM THE OWNER, PRIOR TO SUBMITTING A PROPOSAL,
OF ANY WORK OR MATERIAL WHICH VIOLATES ANY OF THE ABOVE LAWS AND
REGULATIONS. ANY WORK DONE BY THE CONTRACTOR CAUSING SUCH VIOLATION
SHALL BE CORRECTED BY THE CONTRACTOR AT THEIR OWN COST.

INVESTIGATE EACH SPACE THROUGH WHICH EQUIPMENT MUST BE MOVED. WHERE
NECESSARY, EQUIPMENT SHALL BE SHIPPED FROM THE MANUFACTURE IN SECTIONS
OF A SIZE SUITABLE FOR MOVING THROUGH AVAILABLE RESTRICTIVE SPACES.
ASCERTAIN FROM THE BUILDING OWNER AND TENANT AT WHAT TIMES OF THE DAY
EQUIPMENT MAY BE MOVED THROUGH ALL AREAS.

DRAWINGS ARE DIAGRAMMATIC AND INDICATE GENERAL ARRANGEMENT OF SYSTEMS
AND WORK. PIPING AND OR DUCT ROUTING 1S SHOWN DIAGRAMMATICALLY AND DOES
NOT SHOW ALL OFFSETS, DROPS AND RISES OF RUNS. THE CONTRACTOR SHALL
ALLOW IN HIS/HER PRICE FOR ROUTING OF PIPING AND DUCTS TO AVOID
OBSTRUCTIONS. COORDINATION WITH EXISTING SERVICES, INCLUDING THOSE OF
OTHER TRADES, 1S REQUIRED. MAINTAIN HEADROOM AND SPACE CONDITIONS.

SUPPORT ALL DUCTWORK AND PIPING FROM BUILDING STRUCTURE AND/OR FRAMING
IN AN APPROVED MANNER. WHERE OVERHEAD CONSTRUCTION DOES NOT PERMIT
FASTENING OR SUPPORTS FOR EQUIPMENT, FURNISH ADDITIONAL FRAMING. INSERTS
SHALL BE STEEL, SLOTTED TYPE AND FACTORY PAINTED. SINGLE ROD SHALL BE
SIMILAR TO GRINNELL FIG. 281. MULTI-ROD SHALL BE SIMILAR TO FEE & MASON SERIES
9000 WITH END CAPS AND CLOSURE STRIPS. MAXIMUM LOADING INCLUDING PIPES,
DUCTWORK CONTENTS AND COVERING SHALL NOT EXCEED 75% OF RATED INSERT
CAPABILITY. WHEN SUPPORTING FROM BUILDING USE BEAM CLAMPS IN APPROVED
MANNER. PROVIDE SEISMIC RESTRAINTS AS REQUIRED BY CODE.

INSTALL WORK AS TO BE READILY ACCESSIBLE FOR OPERATION, MAINTENANCE AND
REPAIR. MINOR DEVIATIONS FROM THE DRAWINGS MAY BE MADE TO ACCOMPLISH
THIS, BUT CHANGES, WHICH INVOLVE EXTRA COST, SHALL NOT BE MADE WITHOUT OUR
OR OWNER APPROVAL.

THE CONTRACTOR SHALL KEEP ALL EQUIPMENT AND MATERIALS AND ALL PARTS OF
THE BUILDING, EXTERIOR SPACES AND ADJACENT STREETS, SIDEWALKS AND






PAVEMENTS, FREE FROM MATERIAL AND DEBRIS RESULTING FROM THE EXECUTION OF
THIS WORK. EXCESS MATERIALS WILL NOT BE PERMITTED TO ACCUMULATE EITHER ON
THE INTERIOR OR THE EXTERIOR.

SEAL OPENING THROUGH PARTITIONS, WALLS AND FLOORS WITH MINERAL WOOL OR
OTHER NONCOMBUSTIBLE MATERIAL. ALL PENETRATIONS THROUGH NEW AND
EXISTING RATED FIRE AND SMOKE PARTITIONS AND/OR FLOORS SHALL BE
COMPLETELY SEALED USING MATERIALS AND METHODS DESCRIBED IN SUBSEQUENT
"FIRE STOPPING" SPECIFICATIONS SECTIONS.

PROVIDE ALL NECESSARY FLASHING AND COUNTERFLASHING TO MAINTAIN THE
WATERPROOFING INTEGRITY OF THE BUILDING AS REQUIRED BY THE INSTALLATION OR
REMOVAL OF PIPING, DUCTWORK AND EQUIPMENT, PROVIDE EQUIPMENT CURBS AS
REQUIRED AND POSITIVELY ATTACH THE EQUIPMENT TO THE STRUCTURE BELOW.

THE WORK IN THE BUILDING SHALL BE DONE WHEN AND AS DIRECTED, IN A MANNER
SATISFACTORY TO THE OWNER.

THE CONTRACTOR'S PROPOSAL FOR ALL WORK SHALL BE PREDICATED ON THE
PERFORMANCE OF THE WORK DURING REGULAR WORKING HOURS. WHEN SO
DIRECTED, HOWEVER, THE CONTRACTOR SHALL INSTALL WORK DURING OVERTIME
HOURS AND THE ADDITIONAL COST TO BE CHARGED THEREFORE SHALL BE ONLY THE
"PREMIUM" PORTION OF THE WAGES PAID,

UNLESS OTHERWISE SPECIFICALLY NOTED OF SPECIFIED, INCLUDE ALL CUTTING AND
PATCHING OF EXISTING FLOORS, WALLS, PARTITIONS AND OTHER MATERIALS IN THE
EXISTING BUILDING. THE CONTRACTOR SHALL RESTORE THESE AREAS TO ORIGINAL
CONDITION.

REMOVABLE ACCESS TILE AND/OR ACCESS DOOR ARE REQUIRED IN CEILINGS, SHAFTS
AND WALLS FOR ALL VOLUME AND FIRE DAMPERS, AUTOMATIC DAMPERS AND ALL
QOTHER MECHANICAL EQUIPMENT AND DEVICES. HVAC CONTRACTOR IS RESPONSIBLE
TO PROVIDE APPROPRIATELY SIZED/RATED ACCESS DOORS WITH LOCATIONS
COORDINATED WITH ALL TRADES AND THE GENERAL CONTRACTOR FOR OVERALL
INSTALLATION COORDINATION. IN ORDER TO CLEARLY IDENTIFY THE LOCATION AND
PURPOSE OF THE ACCESS DOOR, THE HAVC CONTRACTOR SHALL PROVIDE THE
FOLLOWING ACCESS DOOR IDENTIFICATION INFORMATION: PROVIDE BUTTONS, TABS,
AND MARKERS TO IDENTIFY LOCATION CF CONCEALED VALVES, DAMPERS AND
EQUIPMENT,

ALL MATERIAL AND EQUIPMENT SHALL BE NEW UNLESS OTHERWISE NOTED AND SHALL
BE IN ACCORDANCE WITH BUILDING STANDARDS.

SUBMISSION OF A PROPOSAL SHALL BE CONSTRUED AS EVIDENCE THAT A CAREFUL
EXAMINATION OF ALL OF THE PLANS APPLICABLE FOR THE PROJECT AND NOT JUST
THE HVAC PLANS AND IS FAMILIAR WITH ANY PROPOSED CONDITIONS THAT WILL NEED
TO BE COCORDINATED IN THE FIELD. FOR EXISTING BUILDINGS: THE PORTIONS OF THE
EXISTING BUILDING, EQUIPMENT, ETC. SUBMISSION OF A PROPOSAL WILL BE
CONSTRUED AS EVIDENCE THAT THE CONTRACTOR HAS TOROUGHLY REVIEWED ALL
OF THE DOCUMENTATION ASSOCIATED WITH THE PROJECT. LATER CLAIMS SHALL NOT
BE MADE FOR LABOR, EQUIPMENT OR MATERIALS REQUIRED BECAUSE OF






DIFFICULTIES ENCOUNTERED WHICH COULD HAVE BEEN FORESEEN DURING SUCH AN
EXAMINATION AND REVIEW.

INSURANCE: IN ACCORDANCE WITH BUILDING REQUIREMENTS AND SHALL INCLUDE A
HOLD HARMLESS CLAUSE FOR OWNER AND ENGINEER.

THE FINAL ACCEPTANCE SHALL BE MADE AFTER THE CONTRACTOR HAS ADJUSTED HIS
EQUIPMENT, TESTED AND BALANCED THE VARIOUS SYSTEMS, DEMONSTRATED THAT IT
FULFILLS THE REQUIREMENTS OF THE DRAWINGS AND SPECIFICATIONS AND HAS
FURNISHED ALL THE REQUIRED CERTIFICATES OF INSPECTION AND APPROVAL.

SPECIFICATIONS ARE OF SIMPLIFIED FORM AND INCLUDE INCOMPLETE SENTENCES.
WORDS OR PHRASES SUCH AS "THE CONTRACTOR SHALL," "SHALL BE," "FURNISH,"
"PROVIDE," "A," "THE," AND "ALL" HAVE BEEN OMITTED FOR BREVITY.

DEFINITIONS:

1. "PROVIDE": TO SUPPLY, INSTALL AND CONNECT UP COMPLETE AND
READY FOR SAFE AND REGULAR OPERATION THE PARTICULAR WORK
REFERRED TO UNLESS SPECIFICALLY OTHERWISE NOTED.

2. "INSTALL": TO ERECT, MOUNT AND CONNECT COMPLETE WITH RELATED
ACCESSORIES.

3. "FURNISH" OR "SUPPLY": TO PURCHASE, PROCURE, ACQUIRE AND
DELIVER COMPLETE WITH RELATED ACCESSORIES.

4. "WORK": LABOR, MATERIALS, EQUIPMENT, APPARATUS, CONTROLS,
ACCESSORIES AND OTHER ITEMS REQUIRED FOR PROPER AND
COMPLETE INSTALLATION,

5. "CONCEALED"; EMBEDDED IN MASONRY OR GTHER CONSTRUCTION,
INSTALLED IN FURRED SPACES, WITHIN DOUBLE PARTITIONS OR HUNG
CEILINGS, IN TRENCHES, IN CRAWL SPACES, OR IN ENCLOSURES.

6. "EXPOSED" NOT INSTALLED UNDERGROUND OR "CONCEALED" AS
DEFINED ABOVE.

7. "SIMILAR" OR "EQUAL": EQUAL IN MATERIALS, WEIGHT, SIZE, DESIGN AND
EFFICIENCY OF SPECIFIED PRODUCT.

2. SCOPE OF WORK:
THE SCOPE OF WORK SHALL CONSIST OF PROVIDING LABOR, MATERIALS, EQUIPMENT,

SERVICES AND FEES NECESSARY FOR COMPLETE AND SAFE INSTALLATION IN
CONFORMITY WITH THE APPLICABLE MECHANICAL CODES AND ALL OTHER INDUSTRY,






STATE, NATIONAL AND LOCAL CODES AND AUTHORITIES HAVING JURISDICTION, AS
INDICATED ON THE DRAWINGS AND HEREIN SPECIFIED.

ALL DRAWINGS, PLANS, DETAILS, SPECIFICATIONS AND SPECIFICATION ADDENDA ARE
MADE PART OF THIS CONTRACT AND SHALL APPLY TO ALL WORK UNDER THE
CONTRACT UNLESS OTHERWISE AMENDED, MODIFIED, SUPPLEMENTED OR SPECIFIED
HEREIN.

THE CONTRACTOR SHALL FURNISH A WRITTEN GUARANTEE TO REPLACE OF REPAIR
PROMPTLY AND ASSUME RESPONSIBILITY FOR ALL EXPENSES INCURRED FOR ANY
WORKMANSHIP AND EQUIPMENT IN WHICH DEFECTS DEVELOP WITHIN ONE YEAR FROM
THE DATED OF FINAL CERTIFICATE FOR PAYMENT AND/OR FROM DATE OR ACTUAL USE
OF EQUIPMENT OR OCCUPANCY OF SPACES BY THE OWNER INCLUDED UNDER THE
VARIOUS PARTS OF THE WORK, WHICHEVER DATE IS EARLIER. THIS WORK SHALL BE
DONE AS DIRECTED BY THE OWNER. THIS GUARANTEE SHALL ALSO PROVIDE THAT
WHERE DEFECTS OCCUR, THE CONTRACTOR SHALL ASSUME RESPONSIBILITY FOR ALL
EXPENSES INCURRED IN REPAIRING AND REPLACING WORK OF GTHER TRADES
AFFECTED BE DEFECTS, REPAIRS OR REPLACEMENTS IN EQUIPMENT SUPPLIED BY THE
CONTRACTOR.

THE CONTRACTOR SHALL GIVE NECESSARY NOTICE, FILE DRAWINGS AND
SPECIFICATIONS WITH ALL DEPARTMENTS HAVING JURISDICTION, OBTAIN PERMITS OR
LICENSES NECESSARY TO CARRY OUT THIS WORK AND PAY ALL FEES THEREFORE,
THE CONTRACTOR SHALL ARRANGE FOR INSPECTION AND TESTS OF ANY OR ALL
PARTS OF THE WORK {F SO REQUIRED BY AUTHORITIES FOR, AND FURNISH TO THE
OWNER BEFORE BILLING, ALL CERTIFICATES NECESSARY AS EVIDENCE THE WORK
INSTALLED CONFORMS WITH ALL REGULATIONS WHERE THEY APPLY TO THIS WORK.

3. SHOP DRAWINGS:

A. PRIOR TO THE INSTALLATION OF ANY WORK AND PROCUREMENT OF
EQUIPMENT, THE CONTRACTOR SHALL PROVIDE COMPLETE SETS OF
COORDINATED SHOP DRAWINGS OF ALL NEW AND EXISTING EQUIPMENT,
INDICATING CAPACITY, DIMENSIONS AND SEQUENCE OF OPERATION FOR
WRITTEN APPROVAL BY THE ARCHITECT AND ENGINEER.

B. THE CONTRACTOR SHALL PREPARE FULL COORDINATED COMPOSITE DRAWINGS
FOR THE MECHANICAL, ELECTRICAL AND FIRE PROTECTION TRADES. THE
CONTRACTOR SHALL OVERLAY EACH TRADE'S WORK (IN SEPARATE COLORS) ON
A REPRODUCIBLE SET OF SHEETMETAL DRAWINGS. ALL CONFLICTS AND
POTENTIAL CONFLICTS SHALL BE CLEARLY IDENTIFIED ON THE SHEETMETAL
DRAWINGS. THIS SHALL INCLUDE BUT NOT BE LIMITED TO CONFLICTS WITH
LIGHTS, EQUIPMENT, PIPING, DUCTWORK AND SUPPORTS OF OTHER TRADES, AS
WELL AS CONFLICTS WITH ARCHITECTURAL AND STRUCTURAL WALLS,
COLUMNS, CEILINGS AND STRUCTURAL BEAMS.

C. INDICATE ON EACH SHOP DRAWINGS SUBMITTED:
1. PROJECT NAME AND LOCATION

2. NAME OF ARCHITECT AND ENGINEER






3.

ITEM IDENTIFICATION

4. APPROVAL STAMP OF THE PRIME CONTRACTOR

D. SUBMISSIONS:

1.

SUBMISSIONS 11 IN X 17 IN OR SMALLER. IF THE SUBMISSION IS A
CATALOG CUT, THEN THE CONTRACTOR SHALL SUBMIT ONE ORIGINAL
AND TWO COPIES. OTHERWISE, HE SHALL SUBMIT THREE COPIES. THE
ARCHITECT WILL FORWARD THE ORIGINAL AND ONE COPY (TWO COPIES
WHEN NO ORIGINAL {S RECEIVED) TO THE ENGINEER. ALL CATALOG CUTS
SHALL BE COMPLETE.

SUBMISSIONS LARGER THAN 11 IN X 17 IN. SUBMIT TWO PRINTS TO THE
ARCHITECT. THE ARCHITECT WILL FORWARD ONE PRINT TO THE
ENGINEER.

4. SUBMIT SHOP DRAWINGS FOR THE FOLLOWING

A. SUBMIT SHOP DRAWINGS FOR THE FOLLOWING:

1.

DUCTWORK LAYOUT AND SHEET METAL DESIGNS.

AIR OUTLETS.

AIR BALANCE REPORT.

AC UNITS AND FANS.

PIPING LAYOUT.

INSULATION

VIBRATION ISOLATION.
MOTORIZED AND NON-MOTORIZED DAMPERS
ASHRAE 20.1 REQUIRED COMPLETION DOCUEMENTS BUT AS A MINIMUM:

i. DRAWINGS. CONSTRUCTION DOCUMENTS SHALL REQUIRE THAT,
WITHIN 90 DAYS AFTER THE DATE OF SYSTEM ACCEPTANCE,
RECORD DRAWINGS OF THE ACTUAL INSTALLATION BE PROVIDED
TO THE BUILDING OWNER OR THE DESIGNATED REPRESENTATIVE
OF THE BUILDING OWNER. RECORD DRAWINGS SHALL INCLUDE, AS
A MINIMUM, THE LOCATION AND PERFORMANCE DATA ON EACH
PIECE OF EQUIPMENT; GENERAL CONFIGURATION OF THE DUCT






AND PIPE DISTRIBUTION SYSTEM, INCLUDING SIZES; AND THE
TERMINAL AIR OR WATER DESIGN FLOW RATES.

ii. MANUALS. CONSTRUCTION DOCUMENTS SHALL REQUIRE THAT AN
OPERATING MANUAL AND A MAINTENANCE MANUAL BE PROVIDED
TO THE BUILDING OWNER OR THE DESIGNATED REPRESENTATIVE
OF THE BUILDING OWNER WITHIN 90 DAYS AFTER THE DATE OF
SYSTEM ACCEPTANCE. THESE MANUALS SHALL BE IN ACCORDANCE
WITH INDUSTRY-ACCEPTED STANDARDS (SEE INFORMATIVE
APPENDIX E) AND SHALL INCLUDE, AT A MINIMUM, THE FOLLOWING:

1. SUBMITTAL DATA STATING EQUIPMENT SIZE AND SELECTED
OPTIONS FOR EACH PIECE OF EQUIPMENT REQUIRING
MAINTENANCE.

2. OPERATION MANUALS AND MAINTENANCE MANUALS FOR
EACH PIECE OF EQUIPMENT AND SYSTEM REQUIRING
MAINTENANCE, EXCEPT EQUIPMENT NOT FURNISHED AS
PART OF THE PROJECT. REQUIRED ROUTINE MAINTENANCE
ACTIONS SHALL BE CLEARLY IDENTIFIED.

3. NAMES AND ADDRESSES OF AT LEAST ONE SERVICE
AGENCY.

4. HVAC CONTROLS SYSTEM MAINTENANCE AND CALIBRATION
INFORMATION, INCLUDING WIRING DIAGRAMS, SCHEMATICS,
AND CONTROL SEQUENCE DESCRIPTIONS. DESIRED OR
FIELD-DETERMINED SETPOINTS SHALL BE PERMANENTLY
RECORDED ON CONTROL DRAWINGS AT CONTROL DEVICES
OR, FOR DIGITAL CONTROL SYSTEMS, IN PROGRAMMING
COMMENTS.

5. COMPLETE NARRATIVE OF HOW EACH SYSTEM IS INTENDED
TO OPERATE, INCLUDING SUGGESTED SETPOINTS.

B. SHOP DRAWINGS

1.

PREPARE AND SUBMIT DETAILED SHOP DRAWINGS FOR PIPING WORK AND
OTHER DISTRIBUTION SERVICES, INCLUDING LOCATIONS AND SIZES OF
ALL OPENINGS IN FLOOR WALLS AND ROOFS

THE WORK DESCRIBED IN ANY SHOP DRAWING SUBMISSION SHALL BE
CAREFULLY CHECKED FOR ALL CLEARANCES (INCLUDING THOSE
REQUIRED FOR MAINTENANCE AND SERVICING), FIELD CONDITIONS,
MAINTENANCE OF ARCHITECTURAL CONDITIONS AND PROPER
COORDINATION WITH ALL TRADES ON THE JOB.

EACH SUBMITTED SHOP DRAWING TO INCLUDE A CERTIFICATION THAT ALL
RELATED JOB CONDITIONS HAVE BEEN CHECKED AND THAT NO CONFLICT
EXISTS.






ALL DRAWINGS TO BE SUBMITTED SUFFICIENTLY IN ADVANCE OF FIELD
REQUIREMENTS TO ALLOW AMPLE TIME FOR CHECKING. ALL SUBMITTALS
TO BE COMPLETE AND CONTAIN ALL. REQUIRED AND DETAILED
INFORMATION. SHOP DRAWINGS WITH MULTIPLE PARTS SHALL BE
SUBMITTED AS A PACKAGE.

IF SUBMITTALS DIFFER FROM THE CONTRACT DOCUMENT
REQUIREMENTS, MAKE SPECIFIC MENTION OF SUCH DIFFERENCE IN A
LETTER OF TRANSMITTAL, WITH REQUEST FOR SUBSTITUTION, TOGETHER
WITH REASONS FOR SAME.

REVIEW OF ANY SUBMITTED DATA OR SHOP DRAWINGS FOR MATERIAL,
EQUIPMENT APPARATUS, DEVICES, ARRANGEMENT AND LAYOUT SHALL
NOT RELIEVE CONTRACTOR FROM RESPONSIBILITY OF FURNISHING SAME
OF PROPER DIMENSIONS AND WEIGHT, CAPACITIES, SIZES, QUANTITY,
QUALITY AND INSTALLATION DETAILS TO EFFICIENTLY PERFORM THE
REQUIREMENTS AND INTENT OF THE WORK. SUCH REVIEW SHALL NOT
RELIEVE THE CONTRACTOR FROM RESPONSIBILITY FOR ERRORS,
OMISSIONS OR INADEQUACIES OF ANY SORT ON SUBMITTED DATA OR
SHOP DRAWINGS.

EACH SHOP DRAWING TO CONTAIN JOB TITLE CONTRACTOR AND
SUBCONTRACTOR NAMES AND PHONE NUMBERS, REFERENCE TO THE
APPLICABLE DESIGN DRAWING OR SPECIFICATION ARTICLE, DATE AND
SCALE.

WITHIN 15 DAYS AFTER AWARD OF CONTRACT, SUBMIT FOR REVIEW, A
LIST OF ALL. MATERIAL AND EQUIPMENT MANUFACTURERS WHOSE
PRODUCTS ARE PROPOSED, AS WELL AS NAMES OF ALL
SUBCONTRACTORS WHOM THIS TRADE PROPCSES TO EMPLOY.

C. RECORD DRAWINGS

1.

THE CONTRACTOR SHALL MAINTAIN ON A DAILY BASIS AT THE PROJECT
SITE A COMPLETE SET OF "RECORD DRAWINGS", REFLECTING AN
ACCURATE DIMENSIONAL RECORD OF ALL. WORK., THE "RECORD
DRAWINGS" SHALL ALSO CONSIST OF A SET OF PRINTS OF THE FINAL
"SIGNED OFF" CONTRACTOR'S "COORDINATION DRAWINGS" PREPARED BY
THE SUBCONTRACTORS. [N ADDITION, THE "RECORD DRAWINGS SHALL
BE MARKED TO SHOW THE PRECISE LOCATION OF CONCEALED WORK AND
EQUIPMENT, INCLUDING CONCEALED OR EMBEDDED PIPING AND VALVES
AND ALL CHANGES AND DEVIATIONS IN THE MECHANICAL WORK FROM
THAT SHOWN ON THE CONTRACT DOCUMENTS. THIS REQUIREMENT
SHALL NOT BE CONSTRUED AS AUTHORIZATION FOR THE CONTRACTOR
TO MAKE CHANGES IN THE LAYOUT OR WORK WITHOUT WRITTEN
DEFINITE INSTRUCTIONS FROM THE ARCHITECT OR ENGINEER. THE DAILY
"RECORD DRAWINGS" SHALL CONSIST OF A SET OF PRINTS OF THE
CONTRACT DRAWINGS FOR THIS DIVISION WITH THE ENGINEER'S SEAL
AND ENGINEER'S FIRM NAME REMOVED OR BLACKED OUT. PRIOR TO
COMMENCING WORK, THE CONTRACTOR SHALL PURCHASE FROM THE
ARCHITECT OR ENGINEER A SET OF PRINTS TO BE USED FOR THE DAILY
"RECORD DRAWINGS".






2. RECORD DIMENSIONS SHALL CLEARLY AND ACCURATELY DELINEATE THE
WORK AS INSTALLED; LOCATIONS SHALL BE SUITABLY IDENTIFIED BY AT
LEAST TWO DIMENSIONS TO PERMANENT STRUCTURES.

3. PRIOR TO FINAL ACCEPTANCE OF THE WORK OF THIS DIVISION, THE
CONTRACTOR SHALL SUBMIT PROPERLY CERTIFIED "RECORD DRAWINGS"
TO THE ARCHITECT AND ENGINEER FOR REVIEW AND SHALL MAKE
CHANGES, CORRECTIONS, OR ADDITIONS AS THE ARCHITECT MAY
REQUIRE TO THE "RECORD DRAWINGS". AFTER THE ARCHITECT AND
ENGINEER REVIEW, THE "RECORD DRAWINGS" SHALL BE DELIVERED TO
THE OWNER.

4. THE HVAC CONTRACTOR SHALL TAG/LABEL ALL EQUIPMENT AND SYSTEM
COMPONENTS AND SUBMIT AS-BUILT DRAWINGS LOCATING ALL ACCESS
DOORS AND PROVIDE A DETAILED LIST OF ALL SYSTEM COMPONENTS
FOR WHICH THE ACCESS DOOR HAS BEEN PROVIDED. THIS DRAWING
SHALL SERVE AS A "ROAD MAP" FOR THE OWNER TO PERFORM FUTURE
MAINTENANCE.

5. SHEET METAL WORK

A. EXCEPT AS OTHERWISE SHOWN CR NOTED, ALL DUCTWORK AND OTHER SHEET
METAL WORK SHALL BE GALVANIZED SHEET STEEL AND SHALL BE INSTALLED IN
ACCORDANCE WITH THE LATEST EDITION OF SHEET METAL AND AIR
CONDITIONING CONTRACTORS NATIONAL ASSOCIATION, INC. DUCT
CONSTRUCTION STANDARDS, PRESSURE CLASSIFICATION 1 IN. W.G.

B. VOLUME DAMPERS: GALVANIZED STEEL, PER SMACNA "LOW VELOCITY MANUAL "
EXCEPT PROVIDE BEARING AT ONE END OF DAMPER ROD AND QUADRANT, WITH
LEVER AND LOCKSCREW AT OTHER END. FOR INSULATED DUCTS, QUADRANTS
MOUNTED ON COLLAR TO CLEAR INSULATION. INSTALL WITH LEVERS
ACCESSIBLE.

C. FLEXIBLE CONNECTIONS: NEOPRENE-COATED GLASS FABRIC, 30 OZ PER SQ YD
WITH SEWED AND CEMENTED SEAMS, SIMILAR TO VENT FABRICS. PROVIDE WITH
METAL COLLARS. ALLOW MINIMUM MOVEMENT OF 1 iN.

D. TURNING VANES: GALVANIZED STEEL SMALL DOUBLE-THICKNESS VANES WITH 2
IN. INSIDE RADIUS.

E. ALL DUCT DIMENSIONS INDICATED ON PLANS ARE INSIDE CLEAR DIMENSIONS.

F. LOWPRESSURE FLEXIBLE DUCT: SHALL BE A FACTORY FABRICATED HIGH
TEMPERATURE COPOLYMER IMPREGNATED GLASS FABRIC, LOCKED TO COLD
ROLLED FLAT STEEL SPIRAL. SIMILAR TO THERMAFLEX. MAXIMUM INSTALLED
LENGTH SHALL NOT EXCEED 5 FEET.






G. OUTDOOR DUCTWORK SHALL BE LEAK TESTED PER ASHRAE 90.1 AND TESTED
TO INDUSTRY-ACCEPTED TEST PROCEDURES PER APPENDIX IN ASHRAE 90.1.

8. AIROQUTLETS

A. GENERAL:

. MARGIN TYPES, COLORS, FINISH AND METHODS OF ATTACHMENT FOR ALL

DIFFUSERS, GRILLES AND REGISTERS SHALL BE COORDINATED WITH
ARCHITECTURAL CEILING AND WALL DETAILS AND SPECIFICATIONS.

FRAME TYPE SUITABLE FOR MOUNTING IN CEILING OR WALL
CONSTRUCTION AS INDICATED ON ARCHITECTURAL PLANS.

EXACT LOCATION OF ALL AIR OUTLETS AS PER ARCHITECTURAL PLANS.

SUITABLE FOR OPERATION AT 20% EXCESS AND 20% LESS THAN NOTED
CAPACITY FOR CONSTANT VOLUME SYSTEMS AND AT 20% EXCESS AND
60% LESS THAN NOTED CAPACITY FOR VARIABLE VOLUME SYSTEMS.
MANUFACTURER RESPONSIBLE FOR EXAMINING APPLICATION OF EACH
OUTLET AND GUARANTEE THAT EACH WILL PROVIDE REQUIRED NC
LEVELS AND COMFORT SPACE CONDITIONS WITHOUT DRAFTS
THROUGHOUT OPERATING RANGE.

DIFFUSERS, GRILLES AND REGISTERS SHALL BE SELECTED TO ACHIEVE
NC 35 OR LESS WHEN INSTALLED.

ALL REGISTERS AND DIFFUSERS SHALL BE PROVIDED WITH OPPOSED
BLADE VOLUME DAMPERS. DAMPER OPERATING LEVERS SHALL BE
ACCESSIBLE AT THE FACE OF AIR OUTLETS.

B. REGISTERS AND GRILLES:

1.

RETURN AND EXHAUST REGISTERS: STEEL CONSTRUCTION WITH
VOLUME DAMPER.

SUPPLY REGISTERS: ALUMINUM CONSTRUCTION, ADJUSTABLE DOUBLE
DEFLECTION ALUMINUM AIRFOW. LOUVERS, WITH VOLUME DAMPER.
PROVIDE AIR EQUALIZING DEFLECTOR WHERE REGISTER COLLAR DUCT IS
LESS THAN 2 FT LONG.

3. TRANSFER GRILLES: STEEL CONSTRUCTION WITHOUT VOLUME DAMPER.

C. DIFFUSERS:






1. PERFORATED FACE SUPPLY: STEEL FACEWITH 1, 2, 3 OR 4 WAY
ADJUSTABLE PATTERN, ROUND INLET COLLAR. WITH MATCHING RETURN.

D. FRESH AIR INTAKES:
1. ALL FRESH AIR INTAKES REQUIRE INSECT SCREENS.

7. _TESTING, BALANCING AND COMMISSIONING

A. ALL AIR BALANCING SHALL BE IN ACCORDANCE WITH AABC, NEBB STANDARDS,
AND ASHRAE 90.1.

B. AIR BALANCING SHALL BE ACCOMPLISHED BY ADJUSTMENT OF FANS AND
BRANCH DAMPERS FOR MAJOR ADJUSTMENTS. ADJUSTMENT OF TERMINAL
DAMPERS AND DEVICES SHALL BE FOR TRIM OR MINOR ADJUSTMENT ONLY. THIS
SHALL BE DONE TO PERMIT THE LEAST NOISE GENERATION IN THE TERMINAL
AREAS AND UTILIZE MINIMUM FAN ENERGY.

C. UPON COMPLETION OF THE INSTALLATION, THE CONTRACTOR SHALL
REBALANCE ANY EXISTING PORTIONS OF AIR DISTRIBUTION SYSTEM AND WATER
DISTRIBUTION SYSTEM AFFECTED BY THE RENOVATION AND ALSO BALANCE ALL
NEW WORK.

D. THE CONTRACTOR SHALL PROVIDE ALL LABOR, PRESSURE GAUGES, FLOW
METERS, SHEAVES, AND BELTS REQUIRED TO BALANCE SYSTEMS.

E. BALANCING REPORT SHALL BE PROVIDED ON AABC-TYPE FORMS.

F. FANS, AIR HANDLING UNITS AND COILS SHALL BE BALANCED TO WITHIN +5% OF
THEIR DESIGN CAPACITIES. ALL OTHER AIR QUANTITIES SHALL BE BALANCED TO
WITHIN +10% OF THE DESIGN QUANTITIES.

G. BALANCING AND TESTING SHALL BE PERFORMED AND SUPERVISED BY A
CERTIFIED NEBB OR AABC TECHNICIAN:

H. THE PERFORMANCE AND CAPACITY OF ALL SYSTEMS AND EQUIPMENT TO BE
DEMONSTRATED BY THE CONTRACTOR.

I. AIR SYSTEM BALANCING. AIR SYSTEMS SHALL BE BALANCED IN A MANNER TO
FIRST MINIMIZE THROTTLING LOSSES. THEN, FOR FANS WITH FAN SYSTEM
POWER GREATER THAN 1 HP, FAN SPEED SHALL BE ADJUSTED TO MEET DESIGN
FLOW CONDITIONS.

J. HYDRONIC SYSTEM BALANCING. HYDRONIC SYSTEMS SHALL BE
PROPORTIONATELY BALANCED IN A MANNER TO FIRST MINIMIZE THROTTLING
LOSSES; THEN THE PUMP IMPELLER SHALL BE TRIMMED OR PUMP SPEED SHALL
BE ADJUSTED TO MEET DESIGN FLOW CONDITIONS.

EXCEPTIONS: IMPELLERS NEED NOT BE TRIMMED NOR PUMP SPEED ADJUSTED






a. FOR PUMPS WITH PUMP MOTORS OF 10 HP OR LESS OR

b. WHEN THROTTLING RESULTS IN NO GREATER THAN 5% OF THE
NAMEPLATE HORSEPOWER DRAW, OR 3 HP,

WHICHEVER IS GREATER, ABOVE THAT REQUIRED IF THE iIMPELLER WAS
TRIMMED.

K. SYSTEM COMMISSIONING. HVAC CONTROL SYSTEMS SHALL BE TESTED TO
ENSURE THAT CONTROL ELEMENTS ARE CALIBRATED, ADJUSTED, AND IN
PROPER WORKING CONDITION. FOR PROJECTS LARGER THAN 50,000 FT2
CONDITIONED AREA, EXCEPT WAREHOUSES AND SEMIHEATED SPACES,
DETAILED INSTRUCTIONS FOR COMMISSIONING HVAC SYSTEMS (SEE

INFORMATIVE APPENDIX E) SHALL BE PROVIDED BY THE DESIGNER IN PLANS
AND SPECIFICATIONS.

8. DUCTWORK INSULATION

A. INSULATE ALL DUCTWORK {N ACCORDANCE WITH INSULATION SCHEDULE
EXCEPT AS OTHERWISE NOTED.

B. MATERIAL (INSULATION R-VALUE (HR-FT*°F.)/BTU):

1. DUCTS IN UNCONDITIONED SPACES

i. DUCTS IN UNCONDITIONED ATTICS OR OUTSIDE BUILDING.
1. SUPPLY =8
2. RETURN =8

i. DUCTS IN UNCONDITIONED BASEMENTS, CRAWL SPACES,

GARAGES, AND OTHER UNCONDITIONED SPACES

1. SUPPLY =6
2. RETURN=86

2. DUCTS ABOVE THE CEILING
1. SUPPLY =8
2. RETURN=8

SYSTEMS TC ACHIEVE REQUIRED R-VALUES FOR ASHRAE 90.1 AND IECC

R-5:

1. AIR DUCT BOARD ~ 1-1/2" THICK (R 6.5)
2

SHEET METAL DUCTWORK WITH .75 PCF 2" DUCT WRAP (R 5.6 @ 25%
COMPRESSION)

3. SHEET METAL DUCTWORK WITH 1.5 PCF 1-1/2" THICK ROTARY* DUCT LINER (R 6.0}

R-8:
1. AIR DUCT BOARD - 2" THICK (R 8.7)






2. SHEET METAL DUCTWORK WITH .75 PCF 3" THICK DUCT WRAP (R 8.4 @ 25%
COMPRESSION)
3. SHEET METAL DUCTWORK WITH 1.5 PCF 2" THICK ROTARY* DUCT LINER (R 8.0)

EXTERIOR DUCTWORK:
1. CELLULAR GLASS, TYPE |, - 2" THICK (R 8) OWENS CORNING FOAMGLAS OR EQUAL

2. VENTURECLAD INSULATION JACKETING SYSTEM - SEAL ALL INSULATION JOINTS
WITH 3" ALUMINUM TAPE PRIOR TO INSTALLING VENTURECLAD JACKET

C. INSTALLATION:

1.  EQUIPMENT INSULATION-FIBER GLASS

A APPLY INSULATION TO THE EQUIPMENT SURFACE WITH JOINTS
FIRMLY BUTTED AND AS CLOSE AS POSSIBLE TO THE EQUIPMENT
SURFACE. INSULATION SHALL BE SECURED AS REQUIRED WITH
MECHANICAL FASTENERS OR BANDING MATERIAL. FASTENERS SHALL BE
LOCATED A MAXIMUM OF 3" FROM EACH EDGE AND SPACED NO GREATER
THAN 12" ON CENTER.

B. FOR BELOW AMBIENT SYSTEMS, VAPOR RETARDER JACKETING
SHALL OVERLAP A MINIMUM OF 2" AT ALL SEAMS AND BE SEALED WITH
APPROPRIATE PRESSURE-SENSITIVE TAPE OR MASTIC. ALL
PENETRATIONS AND FACING DAMAGE SHALL BE COVERED WITH A
MINIMUM 2" OVERLAP OF TAPE OR MASTIC.

C. EQUIPMENT INSULATION EXPOSED TO THE ELEMENTS OR N
REFRIGERATED SPACES SHALL BE FINISHED WITH MINIMUM 0.030-INCH
THICK, OUTDOOR, WEATHER RESISTANT PVC; LAMINATED SELF-ADHESIVE
WATER BASED WEATHERPROOF MASTIC AND GLASS CLOTH; OR METAL.
ALL LONGITUDINAL JOINTS SHALL BE POSITIONED SO AS TO SHED WATER;
WITH A MINIMUM 3" OVERLAP, AND COMPLETELY WEATHER SEALED.
LAMINATED SYSTEMS SHALL BE APPLIED PER MANUFACTURER'S
RECOMMENDATIONS.

D. FOR HIGH-TEMPERATURE APPLICATIONS, INSULATION MAY EITHER
BE MOUNTED IN DIRECT CONTACT WITH THE HOT SURFACE, IN H-BAR
CONFIGURATION, OR PRE-FABRICATED PANEL SYSTEMS MOUNTED AWAY
FROM THE OPERATING SURFACE. WHEN INSTALLING H-BAR OR PANEL
SYSTEMS WHICH ARE MOUNTED AWAY FROM THE OPERATING SURFACE,
CONVECTION STOPS SHALL BE INSTALLED AT A MAXIMUM OF 8 FEET
ALONG THE VERTICAL SURFACES. INSULATION MAY BE APPLIED OVER
WELDED PINS OR STUDS UP TO %" IN DIAMETER. INSULATION SHALL BE
HELD IN PLACE USING MESH REINFORCEMENT OR STEEL BANDS.






INSULATION SHALL NOT BE COMPRESSED BEYOND A MAXIMUM OF 1/8
INCH AT ANY POINT. PINS AND STUDS SHALL BE SPACED A MAXIMUM OF 4"
FROM EACH EDGE AND NO GREATER THAN 16" ON CENTER. FOR
TEMPERATURES ABOVE 500°F (260°C) AND DESIGN THICKNESSES OVER 3",
INSULATION SHALL BE APPLIED USING DOUBLE-LAYER WITH STAGGERED
JOINTS. FINISH SHALL BE MINIMUM 0.020-INCH THICK PVC JACKETING,
INSULATING CEMENT WITH CANVAS, GLASS CLOTH WITH MASTIC, OR
METAL AS SPECIFIED ON THE DRAWINGS.

E. FOREQUIPMENT INSULATION EXPOSED IN MECHANICAL ROOMS OR
SUBJECT TO MECHANICAL ABUSE, FINISH WITH MINIMUM 0.020 INCH THICK
PVC JACKETING OR METAL OR LAMINATED SELF-ADHESIVE WATER AND
WEATHER SEALS. ALL OTHER INSULATION SHALL BE FINISHED AS
APPROPRIATE FOR THE LOCATION AND SERVICE OR AS SPECIFIED ON
THE DRAWINGS.

INTERNAL DUCT LINING

A. DUCT LINING SHALL BE APPLIED IN STRICT ACCORDANCE WITH THE
LATEST EDITION OF SMACNA’S "HVAC DUCT CONSTRUCTION STANDARD
METAL & FLEXIBLE" AND NAIMA’S “FIBROUS GLASS DUCT LINER
STANDARD".

B. LENGTH OF MECHANICAL FASTENERS SHALL BE SELECTED IN
ACCORDANCE WITH THE MANUFACTURER’S RECOMMENDATION AS LISTED
ON EACH PRODUCT. MECHANICAL FASTENERS SHALL BE INSTALLED
PERPENDICULAR TO THE DUCT SURFACE, AND IN NO INSTANCE SHALL
THE PIN COMPRESS THE LINER MORE THAN 1/8" RELATIVE TO THE
NOMINAL THICKNESS OF THE INSULATION.

C. ALL EXPOSED EDGES OF THE DUCT LINER SHALL BE COATED WITH
THE FACTORY APPLIED EDGE COATING OR AN ADHESIVE WHICH
CONFORMS TO ASTM C 916.

D. WHEN DUCT LINING 1S APPLIED WITH AN ADHESIVE, THE ADHESIVE
SHALL BE APPLIED TO THE SHEET METAL WITH A 90% MINIMUM
COVERAGE. ALL EXPOSED DUCT LINER EDGES NOT COATED BY THE
MANUFACTURER SHALL BE COATED WITH THE SAME ADHESIVE. ALL RIPS
AND TEARS SHALL BE REPAIRED USING THIS SAME ADHESIVE.

E. TRANSVERSE JOINTS SHALL BE FIRMLY BUTTED WITH NO GAPS AND
COATED WITH ADHESIVE. LONGITUDINAL CORNER JOINTS SHALL BE
OVERLAPPED AND COMPRESSED.






F. WHEN AIR VELOCITIES ARE 4000 TO 6000 FPM, METAL NOSING
SHALL BE APPLIED TO ALL UPSTREAM TRANSVERSE EDGES TO
ADDITIONALLY SECURE THE INSULATION.

FLEXIBLE FIBER GLASS BLANKET

A. INSTALL DUCT WRAP USING MANUFACTURER’S STRETCH-OUT
TABLES TO OBTAIN SPECIFIED R-VALUE USING A MAXIMUM COMPRESSION
OF 25%.

B. INSTALLED R-VALUE SHALL BE PER ASHRAE 80.1; UCC CODE; OR
OTHER DESIGN CRITERIA.

C. FIRMLY BUTT ALL JOINTS.

D. THE LONGITUDINAL SEAM OF THE VAPOR RETARDER MUST BE
OVERLAPPED A MINIMUM OF 2 INCHES. A 2-INCH TAB SHOULD BE
PROVIDED ON DUCT WRAP FOR THE CIRCUMFERENTIAL SEAM.

E. WHERE VAPOR RETARDER PERFORMANCE IS REQUIRED, ALL
PENETRATIONS AND DAMAGE TO THE FACING SHALL BE REPAIRED USING
PRESSURE-SENSITIVE TAPE MATCHING THE FACING, OR MASTIC PRIOR TO
SYSTEM STARTUP, PRESSURE-SENSITIVE TAPES SHALL BE A MINIMUM 3
INCHES WIDE AND SHALL BE APPLIED WITH MOVING PRESSURE USING A
SQUEEGEE OR OTHER APPROPRIATE SEALING TOOL. CLOSURE SHALL
HAVE A 25/50 FLAME SPREAD/SMOKE DEVELOPED RATING PER UL 723.

F. DUCT WRAP SHALL BE ADDITIONALLY SECURED TO THE BOTTOM OF
RECTANGULAR DUCTWORK OVER 24 INCHES WIDE USING MECHANICAL
FASTENERS ON 18-INCH CENTERS. CARE SHOULD BE EXERCISED TO
AVOID OVER-COMPRESSION OF THE INSULATION DURING [INSTALLATION.
UNFACED DUCT WRAP SHALL BE OVERLAPPED A MINIMUM OF 2 INCHES
AND FASTENED USING 4-INCH TO 6-INCH NAILS OR SKEWERS SPACED 4
INCHES APART, OR SECURED WITH A WIRE/BANDING SYSTEM. CARE
SHOULD BE EXERCISED TO AVOID DAMAGE TO THE DUCT WRAP.

ROUND DUCTWORK - PIPE & TANK INSULATION

A APPLY ON CLEAN, DRY SURFACES.






B. CUT TO APPROPRIATE LENGTH USING MANUFACTURERS’ STRETCH-
OUT GUIDE FOR THE SPECIFIC DUCT SIZE. ADD AN ADDITIONAL 2 INCHES
(51 MM) TO 4 INCHES (102 MM) FOR A STAPLE FLAP.

C. WRAP AROUND THE DUCT TO ENSURE PROPER FIT. STAPLE THE
LAP ON 3 INCH (76 MM} CENTERS W|TH OUTWARD CLINCHING STAPLES.

D. ENDS SHALL BE FIRMLY BUTTED AND SECURED WITH MATCHING
BUTT STRIP MATERIAL AT EACH JOINT.

E. ON BELOW AMBIENT DUCTWORK, APPROPRIATE UL APPROVED
VAPOR RETARDER SHALL BE APPLIED TO ALL LONGITUDINAL AND
CIRCUMFERENTIAL JOINTS BEFORE APPLICATION OF BUTT STRIP
MATERIAL.

FIBER GLASS DUCTWORK

A DUCTWORK SHALL BE FABRICATED AND INSTALLED IN STRICT
ACCORDANCE WITH THE LATEST EDITION OF NAIMA'S "FIBROUS GLASS
DUCT CONSTRUCTION STANDARD" AND MANUFACTURER'S
RECOMMENDATIONS.

B. CLOSURE SYSTEM SHALL BE UL 181 TESTED AND LISTED:
PRESSURE-SENSITIVE ALUMINUM FOIL TAPES: UL 181 PART | (MARKED UL
181 A-P). HEAT SEALABLE CLOSURES: UL 181 PART Il (MARKED UL 181 A-H).
MASTICS: UL 181 PART Il (MARKED UL 181 A-M) WITH 3-INCH WIDE GLASS
FABRIC.

C. ALL LONGITUDINAL AND TRANSVERSE JOINTS HAVING A 1V%" STAPLE
FLAP SHALL BE SECURED WITH OUTWARD-CINCHING STAPLES ON
APPROXIMATE 2-INCH CENTERS AND SEALED WITH APPROVED CLOSURE
SYSTEM.

D. TRANSVERSE SHIPLAP JOINTS NOT HAVING STAPLES FLAPS, OR
TRANSVERSE BUTT JOINTS SHALL BE SECURED WITH 8-INCH LONG CROSS
TABS RUNNING PERPENDICULAR TO THE JOINT SEAM ON 12-INCH
CENTERS. CROSS TABS SHALL BE MADE FROM AN APPROVED CLOSURE
TAPE. THE SEAM OF THE JOINT SHALL THEN BE SEALED WITH AN
APPROVED CLOSURE SYSTEM.

E. DUCT SECTIONS SHALL BE ADDITIONALLY REINFORCED PER
NAIMA'S AND MANUFACTURER'S RECOMMENDATIONS WHEN NECESSARY.






REINFORCEMENT IS DEPENDENT ON DUCT WIDTH AND OPERATING
PRESSURE.

F. DUCTWORK SHALL BE SUSPENDED AND SUPPORTED AS REQUIRED
ON STRAIGHT RUNS, AT ALL TURNS, AND AT TRANSITIONS TO MAINTAIN
PROPER ALIGNMENT. HANGERS AND SUPPORTS SHALL BE IN STRICT
ACCORDANCE WITH NAIMA'S AND MANUFACTURER’S RECOMMENDATIONS.

9. VIBRATION ISOLATION

A. GENERAL:

1. PROVIDE ISOLATION FOR EQUIPMENT, PIPING AND DUCTWORK.

2. INSTALL IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

3. PROVIDE LEVELING DEVICES AND APPROVED RESILIENT RESTRAINING
DEVICES AS REQUIRED TO LIMIT EQUIPMENT AND PIPING MOTION IN EXCESS
OF 1/4 IN.

4. ACCEPTABLE MANUFACTURERS:

a MASON INDUSTRIES, INC.

b VIBRATION ELIMINATOR CO.

¢ KORFUND DYNAMICS CORP.

A. CEILING-HUNG FANS AND EQUIPMENT:

1. PROVIDE SPRING HANGER ROD ISOLATORS. STEEL COMPRESSION SPRING
AND NEOPRENE SOUND FPAD WITHIN A STEEL RETAINER BOX. SIMILAR TO
MASON TYPE PCHS. 1 IN. MINIMUM STATIC DEFLECTION. 1/2 IN. MINIMUM.

2. RESERVED DEFLECTION. FACTORY-PRELOADED TO 75% OF RATED LOAD.
PROVIDE SUPPLEMENTAL STEEL AS REQUIRED WHERE

3. EQUIPMENT OR STRUCTURE CANNOT SUPPORT POINT LOADS.

B. FLOOR MOUNTED EQUIPMENT HAVING INTERNAL {SOLATION:






1. PROVIDE 5/16 IN.-THICK NEOPRENE ACOUSTICAL BASE PADS OF RIBBED OR
WAFFLE CONSTRUCTION. SIMILAR TO MASON TYPE W. 50 PSI MAXIMUM
LOADING. PROVIDE STEEL BEARING.

2. PLATE TO DISTRIBUTE LOAD WHERE REQUIRED.

10. NOISE CRITERIA

A. ALL AIR DISTRIBUTION SYSTEMS, REGISTERS AND RETURNS MUST BE NC 35 OR
LESS.

11. DAMPERS

A. MAXIMUM DAMPER LEAKAGE FOR NONMOTORIZED SHALL BE 20CFM PER
SQUARE FOOT, MOTORIZED SHALL BE 4CFM PER SQUARE FOOT. IF THE DAMPER
IS SERVING AN AREA MAINTAINING A TEMPERATURE LESS THAN 50 DEGREES
THE DAMPER SHALL BE MOTORIZED, HAVE A OCFM(BUBBLE TIGHT) LEAKAGE
INSULATED DAMPER WITH SILICONE AND HEATED SEALS.

B. ALL OUTDOOR AIR INTAKE AND EXHAUST SYSTEMS SHALL BE EQUIPPED WITH
MOTORIZED DAMPERS.

12. FRACTIONAL HORSEPOWER FAN MOTORS

A.MOTORS FOR FANS THAT ARE 1/12 HP OR GREATER AND LESS THAN 1 HP SHALL
BE ELECTRONICALLY-COMMUTATED MOTORS OR SHALL HAVE A MINIMUM
MOTOR EFFICIENCY OF 70% WHEN RATED IN ACCORDANCE WITH DOE 10 CFR
431. THESE MOTORS SHALL ALSO HAVE THE MEANS TO ADJUST MOTOR SPEED
FOR EITHER BALANCING OR REMOTE CONTROL. BELTDRIVEN FANS MAY USE
SHEAVE ADJUSTMENTS FOR AIRFLOW BALANCING IN LIEU OF A VARYING MOTOR
SPEED.

EXCEPTIONS:

1. MOTORS IN THE AIRSTREAM WITHIN FAN-COILS AND TERMINAL UNITS THAT
OPERATE ONLY WHEN PRCOVIDING HEATING TO THE SPACE SERVE






DIVISION 26 —~ ELECTRICAL
ELECTRICAL WORK SPECIFICATIONS

ELECTRICAL WORK SPECIFICATIONS

1.

GENERAL:

THE "GENERAL CONDITIONS OF THE CONTRACT FOR CONSTRUCTION," AIA
DOCUMENT A201, LATEST EDITION, AND THESE SPECIFICATIONS AS APPLICABLE
ARE PART OF THIS CONTRACT.

ALL APPLICABLE CODES, LAWS AND REGULATIONS GOVERNING OR
RELATING TO ANY PORTION OF THIS WORK ARE HEREBY INCORPORATED
INTO AND MADE PART OF THESE SPECIFICATIONS, AND THERE
PROVISIONS SHALL BE CARRIED OUT BY THE CONTRACTOR WHO SHALL
INFORM THE OWNER, PRIOR TO SUBMITTING A PROPOSAL, OF ANY WORK
OR MATERIAL WHICH VIOLATES ANY OF THE ABOVE LAWS AND
REGULATIONS. ANY WORK DONE BY THE CONTRACTOR CAUSING SUCH
VIOLATION SHALL BE CORRECTED BY THE CONTRACTOR AT THEIR OWN
COST.

INVESTIGATE EACH SPACE THROUGH WHICH EQUIPMENT MUST BE MOVED.
WHERE NECESSARY, EQUIPMENT SHALL BE SHIPPED FROM THE MANUFACTURE
IN SECTIONS OF A SIZE SUITABLE FOR MOVING THROUGH AVAILABLE
RESTRICTIVE SPACES. ASCERTAIN FROM THE BUILDING OWNER AND TENANT
AT WHAT TIMES OF THE DAY EQUIPMENT MAY BE MOVED THROUGH ALL AREAS.

DRAWINGS ARE DIAGRAMMATIC AND INDICATE GENERAL ARRANGEMENT OF
SYSTEMS AND WORK. CONDUIT ROUTING IS SHOWN DIAGRAMMATICALLY AND
DOES NOT SHOW ALL OFFSETS, DROPS AND RISES OF RUNS. THE
CONTRACTOR SHALL ALLOW IN HIS/HER PRICE FOR ROUTING OF CONDUIT TO
AVOID OBSTRUCTIONS. COORDINATION WITH EXISTING SERVICES, INCLUDING
THOSE OF OTHER TRADES, IS REQUIRED. MAINTAIN HEADROOM AND SPACE
CONDITIONS.

INSTALL WORK AS TO BE READILY ACCESSIBLE FOR OPERATION, MAINTENANCE
AND REPAIR. MINOR DEVIATIONS FROM THE DRAWINGS MAY BE MADE TO
ACCOMPLISH THIS, BUT CHANGES, WHICH INVOLVE EXTRA COST, SHALL NOT BE
MADE WITHOUT OUR OR OWNER APPROVAL.

REMOVAL AND RELOCATION OF CERTAIN EXISTING WORK MAY BE NECESSARY
FOR THE PERFORMANCE OF THE GENERAL WORK. ALL EXISTING CONDITIONS
CANNOT BE COMPLETELY DETAILED ON THE DRAWINGS. THE CONTRACTOR
SHALL SURVEY THE SITE AND INCLUDE ALL CHANGES AND CHARGES IN MAKING
UP THE WORK PROPOSED.

CONNECTIONS TO EXISTING WORK: INSTALL NEW WORK AND CONNECT TO
EXISTING WORK WITH A MINIMUM INTERFERENCE TO EXISTING FACILITIES.






TEMPORARY SHUTDOWNS OF EXISTING SERVICES SHALL BE PERFORMED AT NO
ADDITIONAL CHARGES, AT TIMES NOT TO INTERFERE WITH NORMAL OPERATION
OF EXISTING FACILITIES AND ONLY WITH WRITTEN CONSENT OF THE OWNER.
ALARM AND EMERGENCY SYSTEMS SHALL NOT BE INTERRUPTED. MAINTAIN
CONTINUOUS OPERATION OF THE EXISTING FACILITIES AS REQUIRED WITH
NECESSARY TEMPORARY CONNECTIONS BETWEEN NEW AND EXISTING WORK.
CONNECT NEW WORK TO EXISTING WORK IN NEAT AND ACCEPTABLE MANNER.
RESTORE EXISTING DISTURBED WORK TC ORIGINAL CONDITION, INCLUDING
MAINTENANCE OF WIRING CONTINUITY AS REQUIRED.

DISCONNECT, REMOVE AND/OR RELOCATE EXISTING MATERIAL, EQUIPMENT
AND OTHER WORK AS NOTED OR REQUIRED FOR PROPER INSTALLATION OF
NEW WORK.

ALL EXISTING MATERIAL, EQUIPMENT AND CONSTRUCTION DEBRIS TO BE
REMOVED UNDER THIS CONTRACT SHALL BECOME THE PROPERTY OF THE
CONTRACTOR WITH THE EXCEPTION OF SPECIFIC EQUIPMENT AND APPARATUS
REQUESTED BY THE BUILDING REPRESENTATIVE, ARCHITECT OR AS NOTED TO
BE RELOCATED ON THE DRAWINGS., REMOVED EQUIPMENT SHALL BE
PROPERLY DISPOSED OF BY THIS CONTRACTOR.

THE CONTRACTOR SHALL KEEP ALL EQUIPMENT AND MATERIALS AND ALL
PARTS OF THE BUILDING, EXTERIOR SPACES AND ADJACENT STREETS,
SIDEWALKS AND PAVEMENTS, FREE FROM MATERIAL AND DEBRIS RESULTING
FROM THE EXECUTION OF THIS WORK. EXCESS MATERIALS WILL NOT BE
PERMITTED TO ACCUMULATE EITHER ON THE INTERIOR OR THE EXTERIOR.

SEAL OPENING THROUGH PARTITIONS, WALLS AND FLOORS WITH MINERAL
WOOL OR OTHER NONCOMBUSTIBLE MATERIAL. ALL PENETRATIONS THROUGH
NEW AND EXISTING RATED FIRE AND SMOKE PARTITIONS AND/OR FLOORS
SHALL BE COMPLETELY SEALED USING MATERIALS AND METHODS DESCRIBED
IN SUBSEQUENT "FIRE STOPPING" SPECIFICATIONS SECTIONS.

PROVIDE ALL NECESSARY FLASHING AND COUNTERFLASHING TO MAINTAIN THE
WATERPROOFING INTEGRITY OF THE BUILDING AS REQUIRED BY THE
INSTALLATION OR REMOVAL OF CONDUIT AND EQUIPMENT. PROVIDE
EQUIPMENT CURBS AS REQUIRED.

THE WORK IN THE BUILDING SHALL BE DONE WHEN AND AS DIRECTED, IN A
MANNER SATISFACTORY TO THE OWNER. THE WORK SHALL BE PERFORMED AS
TO CAUSE THE LEAST POSSIBLE INCONVENIENCE AND DISTURBANCE TO THE
PRESENT OCCUPANTS.

THE CONTRACTOR'S PROPOSAL FOR ALL WORK SHALL BE PREDICATED ON THE
PERFORMANCE OF THE WORK DURING REGULAR WORKING HOURS. WHEN SO
DIRECTED, HOWEVER, THE CONTRACTOR SHALL INSTALL WORK DURING
OVERTIME HOURS AND THE ADDITIONAL COST TO BE CHARGED THEREFORE
SHALL BE ONLY THE "PREMIUM" PORTION OF THE WAGES PAID.






UNLESS OTHERWISE SPECIFICALLY NOTED OF SPECIFIED, INCLUDE ALL
CUTTING AND PATCHING OF EXISTING FLOORS, WALLS, PARTITIONS AND OTHER
MATERIALS IN THE EXISTING BUILDING. THE CONTRACTOR SHALL RESTORE
THESE AREAS TO ORIGINAL CONDITION.

ALL MATERIAL AND EQUIPMENT SHALL BE NEW UNLESS OTHERWISE NOTED AND
SHALL BE {N ACCORDANCE WITH BUILDING STANDARDS.

SUBMISSION OF A PROPOSAL SHALL BE CONSTRUED AS EVIDENCE THAT A
CAREFUL EXAMINATION OF ALL OF THE PLANS APPLICABLE FOR THE PROJECT
AND NOT JUST THE HVAC PLANS AND IS FAMILIAR WATH ANY PROPOSED
CONDITIONS THAT WILL NEED TO COORDINATED IN THE FIELD. FOR EXISTING
BUILDINGS: THE PORTIONS OF THE EXISTING BUILDING, EQUIPMENT, ETC,,
WHICH AFFECT THIS WORK, AND THE ACCESS TO SUCH SPACES, HAS BEEN
MADE AND THAT THE CONTRACTOR IS FAMILIAR WITH EXISTING CONDITIONS
AND DIFFICULTIES THAT WILL AFFECT THE EXECUTION OF THE WORK. THE
CONTRACTOR IS RESPONSIBLE TO INDICATE ANY DISCREPANCIES BETWEEN
THE CONTRACT DRAWINGS AND ACTUAL FIELD CONDITIONS PRIOR TO
SUBMITTAL OF BID. SUBMISSION OF A PROPOSAL WILL BE CONSTRUED AS
EVIDENCE THAT THE CONTRACTOR HAS TOROUGHLY REVIEWED ALL OF THE
DOCUMENTATION ASSOCIATED WITH THE PROJECT AND IF AN EXISTING
BUILDING REVIEWED ALL OF THE EXISTING CONDITIONS. LATER CLAIMS SHALL
NOT BE MADE FOR LABOR, EQUIPMENT OR MATERIALS REQUIRED BECAUSE OF
DIFFICULTIES ENCOUNTERED WHICH COULD HAVE BEEN FORESEEN DURING
SUCH AN EXAMINATION AND REVIEW. THE ON-SITE INSPECTION SHALL VERIFY
EXISTING CONDUIT (SIZES, CLEARANCES, ETC.) AND CONDITIONS.

INSURANCE: IN ACCORDANCE WITH BUILDING REQUIREMENTS AND SHALL
INCLUDE A HOLD HARMLESS CLAUSE FOR OWNER AND ENGINEER.

THE FINAL ACCEPTANCE SHALL BE MADE AFTER THE CONTRACTOR HAS
ADJUSTED HIS EQUIPMENT, TESTED THE VARIOUS SYSTEMS, DEMONSTRATED
THAT IT FULFILLS THE REQUIREMENTS OF THE DRAWINGS AND SPECIFICATIONS
AND HAS FURNISHED ALL THE REQUIRED CERTIFICATES OF INSPECTION AND
APPROVAL.

2. SCOPE OF WORK:

THE SCOPE OF WORK SHALL CONSIST OF PROVIDING LABOR, MATERIALS,
EQUIPMENT, SERVICES AND FEES NECESSARY FOR COMPLETE AND SAFE
INSTALLATION IN CONFORMITY WITH THE NATIONAL ELECTRICAL CODE{(NEC)
AND ALL OTHER APPLICABLE INDUSTRY, STATE, NATIONAL AND LOCAL CODES
AND AUTHORITIES HAVING JURISDICTION, AS INDICATED ON THE DRAWINGS
AND HEREIN SPECIFIED.

ALL DRAWINGS, PLANS, DETAILS, SPECIFICATIONS AND SPECIFICATION
ADDENDA ARE MADE PART OF THIS CONTRACT AND SHALL APPLY TO ALL WORK
UNDER THE CONTRACT UNLESS OTHERWISE AMENDED, MODIFIED,
SUPPLEMENTED OR SPECIFIED HEREIN.






THE CONTRACTOR SHALL FURNISH A WRITTEN GUARANTEE TO REPLACE OF
REPAIR PROMPTLY AND ASSUME RESPONSIBILITY FOR ALL EXPENSES
INCURRED FOR ANY WORKMANSHIP AND EQUIPMENT IN WHICH DEFECTS
DEVELOP WITHIN ONE YEAR FROM THE DATED OF FINAL CERTIFICATE FOR
PAYMENT AND/OR FROM DATE OR ACTUAL USE OF EQUIPMENT OR OCCUPANCY
OF SPACES BY THE OWNER {INCLUDED UNDER THE VARIOUS PARTS OF THE
WORK, WHICHEVER DATE IS EARLIER. THIS WORK SHALL BE DONE AS DIRECTED
BY THE OWNER. THIS GUARANTEE SHALL ALSO PROVIDE THAT WHERE
DEFECTS OCCUR, THE CONTRACTOR SHALL ASSUME RESPONSIBILITY FOR ALL
EXPENSES INCURRED IN REPAIRING AND REPLACING WORK OF OTHER TRADES
AFFECTED BE DEFECTS, REPAIRS OR REPLACEMENTS IN EQUIPMENT SUPPLIED
BY THE CONTRACTOR.

THE CONTRACTOR SHALL GIVE NECESSARY NOTICE, FILE DRAWINGS AND
SPECIFICATIONS WITH ALL DEPARTMENTS HAVING JURISDICTION, OBTAIN
PERMITS OR LICENSES NECESSARY TO CARRY OUT THIS WORK AND PAY ALL
FEES THEREFORE. THE CONTRACTOR SHALL ARRANGE FOR INSPECTION AND
TESTS OF ANY OR ALL PARTS OF THE WORK IF SO REQUIRED BY AUTHORITIES
FOR, AND FURNISH TO THE OWNER BEFORE BILLING, ALL CERTIFICATES
NECESSARY AS EVIDENCE THE WORK INSTALLED CONFORMS WITH ALL
REGULATIONS WHERE THEY APPLY TO THIS WORK,

3. SHOP DRAWINGS:

PRIOR TO THE INSTALLATION OF ANY WORK AND PROCUREMENT OF
EQUIPMENT, THE CONTRACTOR SHALL PROVIDE COMPLETE SETS OF
COORDINATED SHOP DRAWINGS OF ALL NEW AND EXISTING EQUIPMENT,
INDICATING CAPACITY, DIMENSIONS AND SEQUENCE OF OPERATION FOR
WRITTEN APPROVAL BY THE ARCHITECT AND ENGINEER.

INDICATE ON EACH SHOP DRAWINGS SUBMITTED:
PROJECT NAME AND LOCATION
NAME OF ARCHITECT AND ENGINEER
ITEM IDENTIFICATION
APPROVAL STAMP OF THE PRIME CONTRACTOR
SUBMISSIONS:

SUBMISSIONS 11 IN X 17 IN OR SMALLER. |IF THE SUBMISSION IS A
CATALOG CUT, THEN THE CONTRACTOR SHALL SUBMIT ONE ORIGINAL
AND TWO COPIES. OTHERWISE, HE SHALL SUBMIT THREE COPIES. THE
ARCHITECT WILL FORWARD THE ORIGINAL AND ONE COPY (TWO COPIES
WHEN NO ORIGINAL IS RECEIVED) TO THE ENGINEER. ALL CATALOG CUTS
SHALL BE COMPLETE.






SUBMISSIONS LARGER THAN 11 IN X 17 IN. SUBMIT TWO PRINTS AND ONE
PAPER SEPA TO THE ARCHITECT. THE ARCHITECT WILL FORWARD ONE
PRINT AND THE PAPER SEPA TO THE ENGINEER.

SUBMIT SHOP DRAWINGS FOR THE FOLLOWING:
CIRCUIT BREAKERS

PANELBOARDS(INCLUDING DIMENSIONS, SCHEDULES AND CATALOG
CUTS).

RACEWAYS

WIRE AND CABLE

WALL SWITCHES
INSERTION RECEPTACLES

LUMINAIRES

TRANSFORMERS

4. AS-BUILT DRAWINGS AND EQUIPMENT OPERATIONAL INSTRUCTIONS:

UPON COMPLETION AND ACCEPTANCE OF WORK, CONTRACTOR SHALL FURNISH
WRITTEN INSTRUCTIONS AND EQUIPMENT MANUALS AND DEMONSTRATE TO
THE OWNER THE PROPER OPERATION AND MAINTENANCE OF ALL EQUIPMENT
AND APPARATUS FURNISHED UNDER THE CONTRACT.

THESE INSTRUCTIONS SHALL BE TYPED ON 8-1/2 X 11 IN. PAPER AND BOUND IN
THREE RING BINDERS WITH CLEAR ACETATE COVERS. CONTRACTOR SHALL
GIVE THREE COPIES OF THE INSTRUCTIONS TO THE OWNER AND ONE COPY TO
THE ENGINEER.

THE INSTRUCTION BOOKLET SHALL BEAR THE NAME, ADDRESS AND TELEPHONE
NUMBER OF THE PROJECT, ARCHITECT AND ENGINEER.

REPRODUCIBLE "AS-BUILT" BRAWINGS PREPARED IN COMPUTER AIDED
DRAFTED (AUTO CAD) FORMAT SHALL BE PROVIDED TO THE OWNER INDICATING
THE AS INSTALLED CONDITIONS OF THE WORK. A COMPLETE "AS-BUILT"
DRAWING FILE SHALL BE PROVIDED TO THE OWNER AFTER COMPLETION OF THE
INSTALLATION.






5. GENERAL PROVISIONS FOR ELECTRICAL WORK:

A. SPECIFICATIONS ARE OF SIMPLIFIED FORM AND INCLUDE INCOMPLETE
SENTENCES. WORDS OR PHRASES SUCH AS "THE CONTRACTOR SHALL", "SHALL
BE", "FURNISH", "PROVIDE" "A", "THE", "ALL" HAVE BEEN OMITTED FOR BREVITY.

B. DEFINITIONS:

1)  "PROVIDE": TO SUPPLY, INSTALL AND CONNECT UP COMPLETE AND READY
FOR SAFE AND REGULAR OPERATION THE PARTICULAR WORK REFERRED
TO UNLESS SPECIFICALLY OTHERWISE NOTED.

2) "INSTALL™ TO ERECT, MOUNT AND CONNECT COMPLETE WITH RELATED
ACCESSORIES

3)  "FURNISH" OR "SUPPLY": TO PURCHASE, PROCURE, ACQUIRE AND
DELIVER COMPLETE WITH RELATED ACCESSORIES.

4) "WORK" LABOR, MATERIALS EQUIPMENT, APPARATUS, CONTROLS,
ACCESSORIES AND OTHER ITEMS REQUIRED FOR PROPER AND
COMPLETE INSTALLATION

5) "WIRING": RACEWAY, FITTINGS, WIRE, BOXES AND RELATED ITEMS.

B6) “"CONCEALED": EMBEDDED IN MASONRY OR OTHER CONSTRUCTION.
INSTALLED IN FURRED SPACES, WITHIN DOUBLE PARTITIONS OR HUNG
CEILINGS, IN TRENCHES, IN CRAWL SPACES, OR IN ENCLOSURES.

7) "EXPQOSED": NOT INSTALLED UNDERGROUND OR "CONCEALED" AS
DEFINED ABOVE.

8) "SIMILAR" OR "EQUAL": EQUAL IN MATERIALS, WEIGHT, SIZE, DESIGN AND
EFFICIENCY OF SPECIFIED PRODUCT.

C. GENERAL:

1) THE DRAWING SHOWS THE APPROXIMATE LOCATIONS OF ALL
APPARATUS, THE EXACT LOCATIONS OF WHICH ARE SUBJECT TO THE
APPROVAL OF THE OWNER, WHO RESERVES THE RIGHT TO MAKE ANY
REASONABLE CHANGES {N THE LOCATION INDICATED WITHOUT EXTRA
COST. WHILE THE GENERAL RUN OF CONDUIT AND CABLES ARE
INDICATED ON THE DRAWING. [T IS NOT INTENDED THAT THE EXACT
ROUTING OR LOCATIONS OF CONDUIT AND CABLES BE DETERMINED
THEREFROM.






2)

3)

4)

5)

6)

)

8)

9)

10)

11)

THE ELECTRICAL CONTRACTOR SHALL BE RESPONSIBLE FOR ALL
REQUIRED ENDS, OFFSETS, PULL BOXES AND OBSTRUCTIONS. IT SHALL
BE THE RESPONSIBILITY OF THE CONTRACTOR TO INSTALL HIS WORK TO
CONFORM TO THE STRUCTURE, MAINTAIN HEADROOM AND KEEP
OPENINGS AND PASSAGEWAYS CLEAR,

THE CONTRACTOR SHALL BE RESPONSIBLE TO COORDINATE WITH ALL
TRADES.

WIRE ALL FIXTURES, DEVICES, ETC. TO RESPECTIVE PANEL AND
CONTROLS AS SHOWN ON PLANS IN SYMBOL FORM.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR CLEANUP AND REMOVAL
FROM THE SITE OF RESULTING DEBRIS UPON COMPLETION OF WORK
UNDER THIS SECTION,

PROVIDE SEPARATE SYSTEMS AND ENCLOSURES FOR 120/208 AND
2771480 VOLT POWER AND CONTROL WIRING. COMMON PULL BOXES AND
JUNCTION BOXES ARE NOT ACCEPTABLE.

NEUTRAL SHARING IS NOT ACCEPTABLE. EACH CIRCUIT, IF REQUIRED,
SHALL HAVE A SEPARATE AND DEDICATED NEUTRAL CONDUCTOR.

LOCATIONS INDICATED FOR LOCAL WALL SWITCHES ARE SUBJECT TO
RELOCATIONS. AT OR NEAR DOORS INSTALL SWITCH INSIDE OPPOSITE
HINGE, VERIFY FINAL DOOR HINGE. LOCATION IN FIELD PRIOR TO SWITCH
QUTLET INSTALLATION.

HEIGHTS OF INSERTION AND CONTROL DEVICES. REFER TO THE
ELECTRICAL GENERAL NOTES.

ERECT WALL AND SWITCH OUTLETS IN ADVANCE OF FURRING AND
FIREPROOFING OUTLET BOXES SHALL BE SET SQUARE AND TRUE WITH
BUILDING FINISH. SECURE TO BUILDING STRUCTURE BY ADJUSTABLE
STRAP IRON OR GROUT IN WITH MASONRY. VERIFY OUTLET LOCATIONS IN
FINISHED SPACES WITH ARCHITECTURAL DRAWINGS OF INTERIOR
DETAILS AND FINISHES. PROVIDE BARRIERS BETWEEN SWITCHES
CONNECTED TO DIFFERENT PHASES FOR VOLTAGES EXCEEDING 150
VOLTS TO GROUND. PROVIDE BARRIERS BETWEEN NORMAL ONLY AND
NORMAL/EMERGENCY SWITCHES INSTALLED WITHIN A COMMON OUTLET
BOX.

PANEL JUNCTION AND PULL BOXES LOCATED CLEAR OF OTHER TRADES,
CONCEAL JUNCTION AND PULL BOXES IN FINISHED SPACES WHERE
NECESSARY, REROUTE RACEWAYS OR MAKE OTHER ARRANGEMENTS
FOR CONCEALMENT. BOXES SHALL BE ACCESSIBLE. SUPPORT BOXES
FROM BUILDING STRUCTURE, INDEPENDENT OF CONDUIT, PROVIDE
FLOOR-TO-CEILING CHANNELS FOR MOUNTING ON DRYWALL AND
LIGHTWEIGHT CONSTRUCTION. OUTLET BOXES FOR FIXTURES RECESSED






IN HUNG CEILINGS SHALL BE ACCESSIBLE THROUGH OPENING CREATED
BY REMOVAL OF FIXTURE. SECURE TO BLACK IRON SUPPORT. MOTOR
TERMINAL BOXES: COORDINATE WITH MOTOR BRANCH CIRCUIT AND
WIRING, ADD BOX VOLUME WHERE REQUIRED.

D. TEMPORARY LIGHT AND POWER:

1)  PROVIDE TEMPORARY LIGHT AND POWER SYSTEMS AT EARLIEST
POSSIBLE DATE WITHIN THE CONSTRUCTION AREAS FOR THE
REQUIREMENTS OF ALL TRADES AS HEREIN DESCRIBED. EXTEND
SYSTEMS TO NEW CONSTRUCTION AS SOON AS PHYSICALLY POSSIBLE.
MAINTAIN SYSTEM DURING WORKING HOURS OF ALL TRADES. COST OF
ENERGY WILL BE PAID FOR BY OWNER. PROVIDE ALL REQUIRED
MAINTENANCE, INCLUDING LLAMPS AND SOCKETS.

E. QUALITY ASSURANCE:

1) QUALITY AND GAUGE OF MATERIALS: NEW, BEST OF THEIR RESPECTIVE
KINDS, FREE FROM DEFECTS AND LISTED BY UNDERWRITERS
LABORATORIES INC. OR OTHER NATIONALLY APPROVED TESTING AGENCY
AND BEARING THE!R LABEL. MATERIALS AND EQUIPMENT OF SIMILAR
APPLICATION SHALL BE OF SAME MANUFACTURER, EXCEPT AS NOTED.

2) ON COMPLETION OF THE WORK, THE ENTIRE WIRING SYSTEM SHALL BE
ENTIRELY FREE FROM GROUNDS, SHORT CIRCUITS, OPENS, OVERLOADS
AND IMPROPER VOLTAGES AND THOROUGH TEST SHALL BE MADE.
FURNISH ALL LABOR AND MATERIALS AND INSTRUMENTS.

3) CURRENT CHARACTERISTICS:

a. SERVICE: 277/480 VOLT (AND 120208 VOLT), 3 PHASE, 4 WIRE 60 HERTZ
WITH GROUNDED NEUTRAL

b. DISTRIBUTION: 277/480 VOLT (AND 120/208 VOLT) 3 PHASE, 4 WIRE, 60
HERTZ WITH GROUNDED NEUTRAL.

4) HEIGHTS OF OUTLETS:

a. REFER TO THE ELECTRICAL GENERAL NOTES.

b. EXCEPTIONS: AT JUNCTION OF DIFFERENT WALL FINISH MATERIALS,
ON MOLDING OR BREAK IN WALL SURFACE IN VIOLATION OF CODE, OR
AS NOTED OR DIRECTED

F. PRODUCT DELIVERY, STORAGE AND HANDLING:






1)  MOVING OF EQUIPMENT: WHERE NECESSARY, SHIP IN CARTED SECTIONS
OF SIZE TO PERMIT PASSING THROUGH AVAILABLE SPACES.

2) ACCESSIBILITY: FOR OPERATIONS, MAINTENANCE AND REPAIR. MINOR
DEVIATIONS SHALL BE PERMITTED. CHANGE OF MAGNITUDE OR
INVOLVING EXTRA COST ARE NOT PERMISSIBLE WITHOUT REVIEW.
GROUP CONCEALED ELECTRICAL EQUIPMENT REQUIRING ACCESS WITH
EQUIPMENT FREELY ACCESSIBLE THROUGH ACCESS DOORS.

G. MATERIALS:

1)  NAMEPLATES: PROVIDE BLACK LAMINATED SHEET WITH 3/4 IN. WHITE
LETTERING, FASTENED EPOXY CEMENT FOR EACH DISCONNECT SWITCH,
CIRCUIT BREAKER, PANEL, CABINET, TRANSFORMER, ENCLOSURE MOTOR
CONTROLLER AND THE LIKE. NAMEPLATES SHALL DESCRIBE THE NAME
AND NUMBER OF EACH COMPONENT.

2) CABLE TAGS: TAG EACH CONDUCTOR PASSING THROUGH SPLICE OR
PULLBOX WITH A WHITE LINEN TAG, INDICATING POINT OF ORIGIN AND
TERMINATION OF THE CIRCUIT.

3) INSERTS AND SUPPORTS:

a. INSERTS: STEEL, SLOTTED TYPE, FACTORY PAINTED.

b. USE THREADED RODS AND UNISTRUT TYPE SUPPORTS DESIGNED TO
CARRY THE WEIGHT REQUIRED.

c. SUPPORTS FROM BUILDING CONSTRUCTION: INSERTS, BEAM CLAMPS,
STEEL FISHPLATES (IN CONCRETE FILL ONLY), CANTILEVER BRACKETS
OR VERIFY SUPPORT TYPES WITH OTHER MEANS. THE ARCHITECT
AND/OR STRUCTURAL ENGINEER IF A STRUCTURAL ENGINEER 1S NOT
ON THE PROJECT THE CONTRACTOR SHALL BE RESPONSIBLE FOR
HIRING A QUALIFIED LICENSED STRUCTURAL ENGINEER.

d. GROUPED LINES AND SERVICES: TRAPEZE HANGERS OF BOLTED
ANGLES OR CHANNELS

e. WHERE BUILDING CONSTRUCTION {8 INADEQUATE: PROVIDE
ADDITIONAL FRAMING. SUBMIT FOR REVIEW

H. PAINT SHALL BE THE BEST GRADE FOR ITS PURPOSE. DELIVER IN ORIGINAL
SEALED CONTAINERS AND APPLY IN ACCORDANCE WITH MANUFACTURER'S
INSTRUCTIONS. COLORS SHALL BE AS SELECTED BY ARCHITECT OR ENGINEER.
UTILIZE GALVANIZED IRON PRIMER ON PANEL AND PULL BOXES, AFTER
FABRICATION. UTILIZE HOT DIPPED GALVANIZED OR DIPPED IN ZINC CHROMATE
FOR: OUTLET BOXES, JUNCTION BOXES, CONDUIT HANGERS, RODS, INSERTS
AND SUPPORTS. RED LEAD OR ZINC CHROMATE WITH FINISH TO MATCH






SURROUNDINGS SHALL BE USED FOR MARKED SURFACES OF STEEL
EQUIPMENT AND RACEWAYS. A FIELD-APPLIED ZINC CHROMATE PRIME COAT
SHALL BE UTILIZED FOR STEEL OR IRON WORK.

{. BRUSH AND CLEAN WORK PRIOR TO CONCEALING, PAINTING AND ACCEPTANCE.
PAINTED EXPOSED WORK SOILED OR DAMAGED; CLEAN AND REPAIR TO MATCH
ADJOINING WORK BEFORE FINAL ACCEPTANCE. REMOVE DEBRIS FROM INSIDE
AND OUTSIDE OF MATERIAL AND EQUIPMENT.

J.  FINAL LOCATIONS AND MOUNTING ORIENTATIONS OF ALL SWITCHES,
RECEPTACLES, AND LIGHT FIXTURES SHALL BE VERIFIED WITH ARCHITECT
PRIOR TO ROUGH IN.

K. ALL ACCESS DOOR LOCATIONS SHALL BE REVIEWED BY ARCHITECT PRIORTO
INSTALLATION., '

6. DEMOLITION:

A. "SELECTIVE DEMOLITION" IS HEREBY DEFINED TO INCLUDE BUT IS NOT
NECESSARY LIMITED TO THE REMOVAL OF THE FOLLOWING EXISTING
MATERIALS, ITEMS AND EQUIPMENT.

1) REFER TO THE ELECTRICAL PLANS FOR THE EXTENT OF DEMOLITION.

2) REFER TO EXISTING DRAWINGS AND SITE CONDITIONS FOR ALL REMOVAL
OF WORK NECESSARY FOR COMPLETION OF NEW WORK AS SHOWN. EACH
BIDDER SHALL CAREFULLY EXAMINE THE PREMISES AND DOCUMENTS
DURING THE BIDDING PERIOD AND ASCERTAIN THE EXTENT OF REMOVAL
OF EXISTING WORK. |F ADDITIONAL WORK |S NOTED BY THE
CONTRACTOR, CALL IT TO THE ATTENTION OF THE ARCHITECT PRICR TO
SUBMITTING BID. BY SUBMITTING A BID, THE CONTRACTOR WILL HAVE
DEEMED TO HAVE MADE SUCH EXAMINATION TO HAVE ACCEPTED SUCH
CONDITIONS AND TO HAVE MADE ALLOWANCES IN PREPARING HIS BID.

7. CUTTING AND PATCHING:

A. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL CUTTING AND PATCHING
OF THE EXISTING AND NEW CONSTRUCTION WORK, WHICH MAY BE REQUIRED
FOR THE PROPER INSTALLATION OF THE ELECTRICAL WORK. ALL PATCHING
SHALL BE OF THE SAME MATERIALS, WORKMANSHIP, AND FINISH AND SHALL
ACCURATELY MATCH ALL SURROUNDING WORK,

B. CORE BORING OF CONCRETE FLOORS AND/OR WALLS IF REQUIRED, IS THE
RESPONSIBILITY OF THE ELECTRICAL CONTRACTOR.

8. COORDINATION:

A. THE CONTRACTOR SHALL VERIFY LOCATIONS OF ALL EQUIPMENT WITH THE
ARCHITECTURAL DRAWINGS, IN CENTERING OQUTLETS AND LOCATING BOXES






AND OUTLETS, ALLOW FOR OVERHEAD PIPES, DUCTS AND MECHANICAL
EQUIPMENT, VARIATIONS IN FIRE PROOFING AND PLASTERING. WINDOW AND
DOOR TRIM, PANELING HUNG CEILINGS AND THE LIKE AND CORRECT ANY
INACCURACY RESULTING FROM FAILURE TO DO SO WITHOUT EXPENSES TO THE
OWNER.

9. EQUIPMENT FURNISHED BY OTHERS:

A. THE CONTRACTOR SHALL FURNISH AND INSTALL WIRING FOR EQUIPMENT
FURNISHED BY OTHERS, AS SHOWN ON DRAWINGS, COORDINATE WITH ALL
OTHER TRADES OR DETAILS FOR INSTALLATION. THE TERM "WIRING" AS USED
HEREIN, INCLUDES BUT IS NOT LIMITED TO, FURNISHING AND INSTALLING
CONDUIT, WIRE, JUNCTION BOXES, DISCONNECTS AND MAKING CONNECTIONS.
CONTRACTOR SHALL CHECK ARCHITECTURAL, MECHANICAL AND PLUMBING.
DRAWINGS AND SPECIFICATIONS FOR EQUIPMENT TO BE INSTALLED BY
OTHERS, CONTRACTOR SHALL BE RESPONSIBLE FOR PROPER WIRING AND
NECESSARY ELECTRICAL ADJUSTMENTS TO EQUIPMENT TO CONFORM TO
SPECIFIED REQUIREMENTS OF THE EQUIPMENT.

10. LOW-VOLTAGE DISTRIBUTION EQUIPMENT:

A. PROVIDE COMPLETE EQUIPMENT INCLUDING: SWITCHES, FUSES, CIRCUIT
BREAKERS, PANELS AND TRANSFORMERS FROM ONE OF THE FOLLOWING
APPROVED MANUFACTURE'S: SQUARE D, SIEMENS, CUTLER HAMMER, GE AND
BUSSMAN.

B. ALL EQUIPMENT SHALL CONFORM TO NEMA, ANSI, DOE AND {EEE STANDARDS.

C. DISCONNECT SWITCHES SHALL BE FUSED OR NONFUSED AS NOTED. VOLTAGE
SHALL BE AS REQUIRED. SWITCHES SHALL BE HEAVY DUTY, EXCEPT AS NOTED,
AND HORSEPOWER RATED FOR MOTOR LOADS. TOGGLE TYPE SWITCHES SHALL
BE NONFUSED, LOAD BREAK, HAVING MAXIMUM RATINGS OF 20 AMP AT 600
VOLTS AND 30 AMP AT 240 VOLTS. KNIFE-BLADE TYPE SWITCHES SHALL BE LOAD
BREAK, QUICK-MAKE-QUICK-BREAK, UL CLASS R UP TO 600 AMP. MAXIMUM
RATING EXCEPT AS NOTED SHALL BE 800 AMP. ARC QUENCHERS SHALL BE
PROVIDED. ALL SWITCH ENCLOSURES SHALL BE DEAD FRONT, NEMA, TYPE 1
EXCEPT AS NOTED. ACCEPTABLE MANUFACTURES ARE SQUARE D, SIEMENS,
CUTLER HAMMER AND GE.

D. CIRCUIT BREAKERS: MOLDED CASE BREAKERS SHALL BE THERMAL-MAGNETIC,
QUICK-MAKE-QUICK-BREAK, BOLT-ON TYPE, MANUALLY OPERATED WITH
INSULATED TRIP-FREE HANDLE. MULTI-POLE TYPE BREAKERS SHALL CONTAIN
INTERNAL TRIP BAR. TERMINALS SHALL BE SUITABLE FOR COPPER OR
ALUMINUM CABLE. FURNISH AUXILIARY DEVICES WHERE REQUIRED FOR
SHUNT-TRIPING, OPEN AND CLOSE MOTOR OPERATOR AND ALARM INDICATION.
ENCLOSURES SHALL BE DEAD FRONT, NEMA TYPE 1, AS NOTED. FRAMES IC AND
INTERCHANGEABLE TRIPS SHALL BE AS FOLLOWS:

a. CIRCUIT BREAKERS TO BE INSTALLED IN EXISTING PANEL BOARDS,
SHALL BE OF THE SAME MANUFACTURE TYPE AND A.L.C. RATING AS
PRESENTLY IN USE.






E. DISTRIBUTION PANELS: SWITCHING UNITS SHALL BE 3 PHASE, 4 WIRE CIRCUIT-
BREAKER TYPE UNLESS OTHERWISE NOTED ON PANEL SCHEDULES. BUS BARS
SHALL BE HARD DRAWN COPPER, MINIMUM 98 PERCENT CONDUCTIVITY, SILVER,
OR TIN-PLATED JOINTS. PROVIDE A COPPER FULLY RATED GROUND BUS BAR.
CABINETS SHALL BE GALVANIZED SHEET STEEL BACK BOX, WITH DOOR AND
TRIM AND LAPPED AND WELDED CORNERS. HARDWARE SHALL BE CHROME-
PLATED WITH FLUSH LOCK/LATCH HANDLE ASSEMBLY (UP TO 48 IN HIGH DOORS)
OR VAULT HANDLE, LOCK AND 3-POINT CATCH (LARGER THAN 48 IN HIGH
DOORS}. HINGES SHALL BE SEMI-CONCEALED, 5-KNUCKLE STEEL WITH
NONFERROUS PINS, 180-DEG OPENING, LOCATED A MAXIMUM 26 IN. ON
CENTERS. PROVIDE DOOR-IN-DOOR CONSTRUCTION. MINIMUM GUTTER SPACES
FOR LIGHTING PANELS SHALL BE 5-3/4 IN SIDES, TOP AND BOTTOM. DIRECTORY
HOLDER SHALL BE METAL FRAME WITH CLEAR PLASTIC TRANSPARENT COVER.
A TYPEWRITTEN LIST INDICATING FEEDER CABLE AND CONDUIT SIZE, CIRCUIT
NUMBERS, OQUTLETS SUPPLIED AND THEIR LOCATIONS SHALL BE PROVIDED.
PANELS SHALL MEET UL 67 REQUIREMENTS FOR SERVICE ENTRANCE BARRIERS.

F. BALANCE THE LOAD OVER PHASES WHEN NEW CIRCUITS ARE ADDED TO NEW
OR EXISTING PANELS. PROVIDE MULTI-CABLE LUGS WHERE REQUIRED. DOUBLE
LUGGING SHALL NOT BE PERMITTED, MOUNTING HEIGHT SHALL BE A MAXIMUM
OF 6 FT-6 IN FROM FLOOR TO TOP SWITCH UNIT. UPDATE DIRECTORIES ON
EXISTING PANELBOARDS WHERE CIRCUITING IS CHANGED.

G. TESTS: OPEN AND CLOSE LOAD BREAK SWITCHING DEVICES UNDER LOAD.

H. TRANSFORMERS SHALL MEET THE LATEST DOE(DEPARTMENT OF ENERGY),
LOCAL AND/OR STATE REQUIREMENTS.

11. GROUNDING:

A. AN EQUIPMENT GROUNDING CONDUCTOR COMMONLY DESCRIBED AS A "GREEN
WIRE" SHALL BE PROVIDED FOR ALL BRANCH CIRCUITS PROTECTED BY
OVERCURRENT DEVICES. "GREEN GROUND" WIRE SHALL ALSO BE PROVIDED
FOR FLEXIBLE CONDUIT AND MOTOR CIRCUITS.

12. RACEWAYS:
A. PROVIDE RACEWAYS COMPLETE WITH BOXES, FITTINGS AND ACCESSORIES.

CONDUIT OR TUBING SIZES REFERRED TO IN SPECIFICATIONS AND ON
DRAWINGS ARE NOMINAL DIAMETERS. MINIMUM DIAMETER SHALL BE 3/4iN.

B. MATERIALS

1) RACEWAYS:

a. RIGID STEEL CONDUIT: FULL-WEIGHT PIPE, GALVANIZED THREADED.

b. ELECTROMETALLIC TUBING (EMT) THIN WALL PIPE, GALVANIZED
THREADLESS. USE EXCLUSIVELY FOR EMERGENCY BRANCH CKT
WIRING.






¢. FLEXIBLE STEEL CONDUIT: CONTINUOUS STEEL STRIP, GALVANIZED.

d. WIREWAYS: WIRE SHALL BE AS NOTED, MINIMUM NUMBER 16GA STEEL
WITH GROUND CONTINUITY. FINISH SHALL BE BAKED ENAMEL. COVERS
SHALL BE SCREW ON.

2)  FITTING AND ACCESSORIES:

a. RIGID STEEL: NONSPLIT, THREADED, STEEL OR MALLEABLE IRON. ZINC
DIE CAST NOT PERMITTED.

b. ELECTROMETALLIC TUBING: COMPRESSION TYPE FOR 2" AND UNDER.
SET SCREW TYPE FOR 2" AND LARGER. GALVANIZED RIGID STEEL
ELBOWS FOR 2" OR LARGER. ¢c. FLEXIBLE METALLIC CONDUIT: ANGLE
WEDGE TYPE WITH INSULATED THROAT.

c. PROVIDE PLASTIC BUSHINGS AT THE END OF ALL CONDUITS WHERE A
WIRE WILL PASS THROUGH.

3) BOXES:

a. OUTLET BOXES: EXCEPT AS OTHERWISE REQUIRED BY
CONSTRUCTION. DEVICES OR WIRING, BOXES SHALL BE STAMPED
STEEL, 4 iN. SQUARE OR OCTAGON FOR FIXTURES. BOXES ABOVE
CEILING SHALL BE 1-1/2 IN. DEEP. BOXES IN CEILING OR SLAB SHALL BE
3" DEEP. BOXES IN WALL FOR FIXTURES SHALL BE 2-3/4" DEEP. BOXES
IN WALL FOR RECEPTACLES AND SWITCHES SHALL BE 1-1/2 IN. DEEP.
FURNISH WITH RAISED COVERS AND FIXTURE STUDS WHERE
REQUIRED. WITHOUT FIXTURE OR DEVICE: FURNISH BLANK COVER.
OFFSET BACK-TO-BACK OUTLETS WITH A MINIMUM 6 IN. SEPARATION.

b. JUNCTION AND PULL BOXES: GALVANIZED SHEET STEEL WITH SCREW-
ON COVERS, EXCEPT AS NOTED. FURNISH WITH INSULATED SUPPORTS
FOR CABLES. LOCATIONS SHALL BE AS NOTED OR REQUIRED AND
ACCESSIBLE. PROVIDE BARRIERS IN NEW AND RENOVATED BOXES IN
BETWEEN 120/208 VOLT AND 277/480 VOLT WIRING AND BETWEEN
EMERGENCY AND NORMAL LIGHTING.

¢. FLOOR BOXES SHALL BE SUITABLE FOR CONDUIT AND DEVICES
NOTED. RAISED OQUTLETS SHALL BE HUBBELL #B2414 SERIES WITH
ABOVE FLOOR FITTING. TELEPHONE: BUSHED HOLE. POWER: DUPLEX
RECEPTACLE OR OTHER AS NOTED. INCREASE SIZE TO SUIT AS
NECESSARY. FLUSH OUTLETS SHALL BE HUBBELL #B2414 SERIES WITH
FLUSH FLOOR FITTING FOR TELEPHONE AND FLUSH DUAL FLAP COVER
WITH RECEPTACLE FOR POWER AS NOTED. INCREASE SIZE TO SUIT AS
NECESSARY.






PROVIDE RACEWAYS ONLY AS HEREIN SPECIFIED, EXCEPT AS NOTED.
RACEWAYS SHALL BE RUN CONCEALED, EXCEPT AS NOTED.

PROVIDE RACEWAY SUPPORT UTILIZING CEILING TRAPEZE, STRAP
HANGERS OR WALL BRACKETS. PROVIDE U-BOLTS AT EACH FLOOR
LEVEL OR RISER RACEWAYS AND CONNECTED TO ACCEPTABLE
SUPPORTS. PROVIDE RISER CLAMPS AT EACH FLOOR LEVEL OF RISER
RACEWAYS AND RESTING ON SLAB. FOR THROUGH-THE-FLOOR
SYSTEMS, UTILIZE AN ASSEMBLY SIMILAR TO HUBBELL FIRE RATED
POKE-THROUGH -FLOOR BOX SYSTEM. FOR ABOVE FLOOR FITTINGS
TELEPHONE SHALL BE BUSHED HOLE AND POWER SHALL BE DUPLEX
RECEPTACLE OR OTHER AS NOTED. PROVIDE SEPARATION BARRIER
BETWEEN POWER AND TELEPHONE COMPARTMENTS. PROVIDE
JUNCTION BOX ON UNDERSIDE OF FLOOR. PACK FITTING TO RESTORE
FIRE RATING OF FLOGR.

SECURE ALL RACEWAYS TO SUPPORTS WITH PIPE STRAPS OR U-
BOLTS. SPACING OF SUPPORTS SHALL BE A MINIMUM OF 10 FT ON
CENTER FOR METALLIC RACEWAY AND AS REQUIRED FOR
NONMETALLIC RACEWAY. SPACING SHALL BE 5 FT ON CENTER FOR
WIREWAYS AND PER CODE AND AS NOTED ON OTHERS. MOUNT
SUPPORTS TO STRUCTURE MASONRY WITH TOGGLE BOLTS ON
HOLLOW MASONRY, EXPANSION SHIELDS OR INSERTS IN CONCRETE
AND BRICK, MACHINE SCREWS ON METAL, BEAM CLAMPS ON
FRAMEWORK, WOOD SCREWS ON WOOD, AND PAN THROUGH STRAPS
IN METAL DECK. NAILS, RAW PLUGS OR WOOD PLUGS SHALL NOT BE
PERMITTED. WHERE REQUIRED BY STRUCTURE, FURNISH THROUGH
BOLTS AND FISH PLATES.

. EXPOSED RACEWAYS SHALL BE RUN PARALLEL WITH OR AT RIGHT

ANGLES TO WALLS. PROVIDE CLEARANCE WITH WATER, STEAM OR
OTHER PIPING (MINIMUM 3 IN. SEPARATION FROM STEAM AND HOT
WATER PIPES, EXCEPT 1 IN. FROM PIPE COVER AT CROSSINGS AND 18
IN. FOR PARALLEL RUNS). FOR HUNG CEILING OUTLETS, RUN IN HUNG
CEILING AND CONNECT TO CEILING SUPPORT CHANNELS. IN MASONRY
AND POURED CONCRETE, RUN VERTICALLY ONLY.

MAINTAIN GROUNDING CONTINUITY OF INTERRUPTED METALLIC
RACEWAYS WITH GROUND CONDUCTOR, AND IN FLEXIBLE CONDUIT
FOR FEEDERS AND MOTOR TERMINAL CONNECTIONS.

EMPTY RACEWAYS OVER 10' LONG: PROVIDE £1SH OR PULL WIRE,
GALVANIZED OR NYLON PVC.

RIGID STEEL CONDUIT SHALL BE PERMITTED FOR FEEDERS AND
BRANCH CIRCUITS. PAINT THREADS OF FIELD-THREADED CONDUIT
WITH GRAPHITE-BASE PIPE COMPOUND AND BUTT CONDUIT ENDS.
TOUCH UP MARRED SURFACES AND FIELD-CUT THREADS, CRC-COLD
GALVANIZED.






k. EMT SHALL BE PERMITTED FOR FEEDER AND BRANCH CIRCUITs. IN
DRY LOCATIONS, DRY WALLS, HUNG CEILINGS. HOLLOW BLOCK WALLS
AND FURRED SPACES. EMT SHALL NOT BE PERMITTED IN RAISED
FLOORS OR FOR VERTICLE RISERS THROUGH FLLOORS IN A MULTI-
STORY BUILDING.

{.  FLEXIBLE STEEL CONDUIT SHALL BE UTILIZED FOR SHORT
CONNECTIONS WHERE RIGID CONDUIT IS IMPRACTICAL- FROM QUTLET
BOX TO RECESSED LIGHTING FIXTURE: PROVIDE MINIMUM 4 FT AND
MAXIMUM 6 FT LENGTHS. FOR FINAL CONNECTION TO MOTOR
TERMINAL BOX, TRANSFORMER AND OTHER VIBRATING EQUIPMENT:
PROVIDE WITH POLYVINYL SHEATHING AND GROUND CONDUCTOR,
MINIMUM LENGTH: 18 IN. WITH SLACK. CONNECT GROUND CONDUCTOR
TO ENCLOSURE OR RACEWAY AT EACH END. FOR EXPANSION JOINT
CROSSINGS, CROSS AT RIGHT ANGLES AND ANCHOR ENDS.

m. CUT CONDUIT ENDS SQUARE REAM SMOOTH. PAINT MALE THREADS OF
FIELD THREADED RACEWAYS WITH GRAPHITE BASE PIPE COMPOUND.
DRAW UP TIGHT WITH RACEWAY COUPLING.

n. ALL COUPLINGS ON EMT RACEWAYS SHALL BE COMPRESSION TYPE UP
TO AND INCLUDING 2" CONDUIT. SET SCREW TYPE FITTINGS SHALL BE
USED ON EMT CONDUIT LARGER THAN 2",

0. EXPANSION FITTINGS SHALL BE INSTALLED AT RIGHT ANGLES WITH
CLIP JOINT CENTERED N EXPANSION JOINT. PROVIDE A LENGTH OF
RUN IN ACCORDANCE MANUFACTURER'S RECOMMENDATIONS. PRESET
FITTINGS SHALL ALLOW FOR TEMPERATURE VARIATION.

p. RACEWAYS PASSING THROUGH FIRE-RATED CONSTRUCTION: SEAL
OPENING WITH FIRE SEALANT TO MATCH THE FIRE RATING OF THE
PARTITION. COORDINATE WITH THE ARCHITECT.

g. PROVIDE RACEWAYS PERFORM CONTINUITY TESTS OF RESISTANCE
OF FEEDER CONDUITS FROM SERVICE TO POINT OF FINAL
DISTRIBUTION USING | CONDUCTOR RETURN. MAXIMUM RESISTANCE
SHALL BE 25 OHMS.

13. WIRE AND CABLE:

A. PROVIDE WIRE AND CABLE COMPLETE WITH ACCESSORIES. SIZE REFERENCE
SHALL BE AWG AS NOTED.

B. CONDUCTORS SHALL BE COPPER, ASTM STANDARD SOLID (NO. 10 AND
SMALLER) OR STRANDED (NO. 8 AND LARGER). GENERAL USE CABLING SHALL
BE NO.12 MINIMUM. AT 120 VOLTS AND OVER 100 FT CIRCUIT LENGTH PROVIDE
NO. 10 MINIMUM. AT 277 VOLTS AND OVER 200 FT CIRCUIT LENGTH PROVIDE NO.
10 MINIMUM.






CONTROL AND ALARM CABLING, EXCEPT AS NOTED, SHALL BE NO. 14 MINIMUM.
AT 120 VOLTS INC OVER 200 FT CIRCUIT LENGTH, PROVIDE NO. 12 MINIMUM.

OTHER VOLTAGES AND PHASE: ADJUST CABLE SIZING AS REQUIRED TO
MAINTAIN VOLTAGE DROP. INCREASE RACEWAY SIZES FOR LARGER WIRE AS
REQUIRED.

INSULATION SHALL BE RUBBER AND THERMOPLASTIC MEETING ASTM AND IPCEA
STANDARDS. TYPE THHN/THWN SHALL BE UTILIZED FOR FEEDERS AND BRANCH
CIRCUITS EXCEPT AS NOTED. TYPE XHHW SHALL BE USED FOR SERVICE
ENTRANCE FEEDERS AND ALL UNDERGROUND CONDUCTORS. TYPE SFF-2
SHALL BE UTILIZED FOR BRANCH CIRCUITS LOCATED IN WIRING CHANNELS OF
CONTINUQUS FLUORESCENT FIXTURES AND IN AMBIENT TEMPERATURES OVER
S0DEGC

PRE MANUFACTURED METAL CLAD CABLE SHALL BE UTILIZED FOR ALL. NORMAL
BRANCH CIRCUITS ONLY IN DRY HOLLOW STUD WALL LOCATIONS, ABOVE
ACCESSIBLE CEILING AND WHERE PERMITTED BY ARTICLE 330 & 517 OF THE
NATIONAL ELECTRICAL CODE. MINIMUM CONDUCTOR SIZE SHALL BE NO. 12 AWG
COPPER WITH BARE BONDING CONDUCTOR IN DIRECT CONTACT WITH THE
OQUTER METAL JACKET.

THE INSULATION OF ALL CONDUCTORS SHALL BE 90C RATED THERMOPLASTIC
WIiTH COLOR CODING AS FOLLOWS:

1)  208/120 VOLT SYSTEM:
a. BLACKFOR'A' PHASE
b. RED FOR'B' PHASE
c. BLUE FOR'C' PHASE
2)  480/277 VOLT SYSTEM:
a. BROWN FOR 'A' PHASE
b. ORANGE FOR ‘B' PHASE
c. YELLOW FOR 'C' PHASE

3) NEUTRAL WIRE SHALL UTILIZE WHITE OUTER COVERING THROUGHOUT.
EQUIPMENT GROUND WIRE SHALL UTILIZE GREEN OUTER COVERING
THROUGHOUT.






4)  WHERE COLOR-CODED CABLE IS NOT AVAILABLE, CERTIFY IN WRITING
AND REQUEST PERMISSION TO OVERLAP CONDUCTORS WATH 8 IN. OF
COLOR TAPING IN ACCESSIBLE LOCATIONS.

H. PROVIDE FLAMEPROOF LINEN OR FIBER TAGS IN ACCESSIBLE LOCATIONS. FOR
FEEDERS INDICATE FEEDER NUMBER, SIZE, PHASE, POINTS OF ORIGIN AND
TERMINATIONS. FOR CONTROL AND ALARM WIRING, INDICATE TYPE (CONTROL
OR ALARM), SIZE OF WIRE AND POINTS OF ORIGIN AND TERMINATIONS.

I.  TERMINATIONS, SPLICES AND TAPS UNDER 600 VOLTS: COPPER CONDUCTORS
NO.10 AND SMALLER SHALL UTILIZE COMPRESSION-TYPE OF TWIST-ON SPRING-
LOADED CONNECTORS AND CLEAR NYLON-INSULATED COVERING. COPPER
CONDUCTORS NO. 8 AND LARGER SHALL UTILIZE MECHANICAL BOLTED
PRESSURE OR HYDRAULIC COMPRESSION TYPE USING MANUFACTURER'S
RECOMMENDED TOOLING. CABLE LUGS AND CONNECTORS SHALL UTILIZE
COMPRESSION TYPE OF SAME METAL AS CONDUCTOR. PROVIDE TO MATCH
CABLE, WITH A MARKING INDICATING SIZE AND TYPE. COPPER LUG
CONNECTIONS TO BUS BARS: USE ANTISEIZE COMPOUND ON TANG.

J. NOT MORE THAN 3 LIGHTING OR CONVENIENCE OUTLET CIRCUITS SHALL BE
INSTALLED IN ONE CONDUIT UNLESS OTHERWISE INDICATED. PULL NO
THERMOPLASTIC WIRES AT TEMPERATURES LOWER THAN 32 DEG F. PROVIDE
SEPARATE RACEWAYS FOR CONDUCTORS OF 120/208 AND 277/480 VOLT
SYSTEMS, EXCEPT 460 VOLT MOTOR BRANCH CIRCUIT WIRING AND RELATED 120
VOLT CONTROL WIRING. THERMOPLASTIC WIRES SHALL NOT BE INSTALLED IN
COMPUTER AREA RAISED FLOORS.

K. LEAVE WIRES WITH SUFFIC]ENT SLACK TO PERMIT MAKING FINAL
CONNECTIONS.

L. PERFORM CONTINUITY AND INSULATION TESTS. MEGGER TEST 100 PERCENT OF
FEEDERS, 10 PERCENT OF BRANCH CIRCUITS AND ALL MOTOR BRANCH
CIRCUITS OVER 25 HP.

M. PERFORM TESTS PRIOR TO CONNECTING EQUIPMENT AND IN PRESENCE OF
AUTHORIZED REPRESENTATIVES. SUBMIT WRITTEN REPORT OF RESULTS.
CORRECT OR REPLACE CABLE TESTING BELOW MANUFACTURER'S STANDARDS.

14. POWER WIRING:

A. PROVIDE ALL POWER WIRING TO ALL MOTORS AND EQUIPMENT FURNISHED
UNDER ALL CONTRACTS CN THE PROJECT. INCLUDE EXTENSIONS FROM
CONTROLLERS TO MOTORS AND MOTOR CONNECTIONS. MOUNT AND WIRE ALL
CONTACTORS AND POWER DEVICES FURNISHED UNDER ALL CONTRACTS.

15. CONTROL WIRING:
B. PROVIDE ALL CONTROL WIRING LINE AND LOW VOLTAGE FOR MOTORS,

ACTUATORS AND EQUIPMENT FURNISHED UNDER ALL CONTRACTS AND AS
SPECIFICALLY SHOWN ON THE DRAWINGS, EXCEPT AS NOTED. THE ELECTRICAL






CONTRACTOR SHALL COORDINATED WiTH THE OTHER TRADES DURING THE
BIDDING PROCESS AND INDICATION OF THIS COORDINATION SHALL BE STATED
ON THE CONTRACTORS PROPOSAL. FAILURE TO COORDINATE WITH THE OTHER
CONTRACTORS DURING THE BIDDING PROCESS WILL RESULT IN THE DENIAL OF
EXTRA'S FOR PROVIDING ALL NECESSARY CONTROL WIRING.

C. CONTROL WIRING LESS THAN 120 VOLTS FOR MOTORS, ALARMS FOR
EQUIPMENT FURNISHED UNDER MECHANICAL/PLUMBING WILL BE PROVIDED BY
THE ELECTRICAL CONTRACTOR UNLESS COORDINATED WITH THE MECHANICAL
AND PLUMBING CONTRACTOR DURING THE BIDDING PROCESS AND INDICATION
OF THIS COORDINATION IS STATED ON THE CONTRACTORS PROPQOSAL.

FAILURE TO COORDINATE WITH THE MECHANICAL AND PLUMBING CONTRACTOR
DURING THE BIDDING PROCESS WILL RESULT IN THE DENIAL OF EXTRA'S FOR
PROVIDING ALL NECESSARY CONTROL WIRING.

16. DEVICES:

A. LOCAL SWITCHES:

1) CONVENTIONAL QUIET TOGGLE TYPE, RATED AT 20 AMP. 120/277 VOLT AC
SIMILAR TO LEVITON 11221-2, 1223-2, 1224-2 OR EQUAL BY HUBBELL OR
PASS & SEYMOUR. TOGGLE COLOR SHAILL BE SELECTED BY THE OWNER
OR ARCHITECT.

2)  PILOT LIGHT TOGGLE TYPE WITH NEON LAMP, RATED AT 20 AMP, 120/277
VOLT AC SIMILAR TO LEVITON 11221-PLC.

B. INSERTION RECEPTACLES:

1) COMMERCIAL SPECIFICATION GRADE DUPLEX CONVENIENCE 125 VOLT. 2
POLE, 3 WIRE, 20 AMP WITH U GROUND SLOT GROUNDED, EXCEPT AS
NOTED. DEVICE SHALL MEET OR EXCEED:

a. NEMA WD-1 AND WD-6

b. DEVICE SHALL BE SIMILAR TO HUBBELL 5362 DR EQUAL BY LEVITON,
PASS & SEYMOUR OR GE. FACE COLOR SHALL BE SELECTED BY
OWNER OR ARCHITECT. DEVICES USED ON EMERGENCY BRANCH
CIRCUITS SHALL BE RED FACE ONLY.

2)  5mA GROUND FAULT INTERRUPTER WITH SELF-PROTECTION AND LED
INDICATOR LIGHT, SIMILAR TO HUBBELL 5362-G OR EQUAL BY LEVITON
AND PASS & SEYMOUR.

3) SPECIAL RECEPTACLES:

a. THE ELECTRICAL CONTRACTOR SHALIL BE RESPONSIBLE TO PROVIDE
SPECIAL RECEPTACLES REQUIRED TO MATCH PROVIDED, EXISTING






AND NEW EQUIPMENT PLUGS. COORDINATE RECEPTACLE TYPE PRIOR
TO INSTALLATION.

4) RECEPTACLE ORIENTATION:

a. CONTRACTOR SHALL COORDINATE ORIENTATICON OF DEVICE WITH
ARCHITECT.

C. DEVICE PLATES:

1) BRUSHED 302 STAINLESS STEEL. IF IT IS ASSOCIATED WITH AN
EMERGENCY BRANCH CIRCUIT DEVICE THE PLATE SHALL BE ENGRAVED
WITH THE CIRCUIT IDENTIFICATION FOR THAT DEVICE.

17. LUMINAIRES:

A. MANUFACTURE AND INSTALL LUMINAIRES IN ACCORDANCE WITH NEC ARTICLE
410.

B. PROVIDE ALL LUMINAIRES INDICATED, COMPLETE WITH LAMPS. INCLUDE ALL
INTERIOR LUMINAIRES, AND ALL EXTERIOR FIXTURES MOUNTED ON THE
BUILDING.

C. FURNISH ALL PLASTER FRAMES OR DRY WALL AND DELIVER TO PROJECT SITE
FOR INSTALLATION UNDER FINISHES, COORDINATE WITH THE ARCHITECTURAL
DRAWINGS.

D. USE FIXTURES CONFORMING TO UL STANDARDS, ANB BEARING UL LABEL AND
UNION LABEL WHERE A UNION LABEL IS REQUIRED.

E. ALL LED ELECTRONIC BALLASTS SHALL HAVE BUILT IN 0-10V DIMMING
CAPABILITIES AND BE UL LISTED.

F. ALL FLUORESCENT ELECTRONIC BALLASTS SHALL MEET OR EXCEED THE
REQUIREMENTS OF:

1)  ANSI/IEEE C62.41 (AMERICAN NATIONAL STANDARDS INSTITUTE).
2) FCC PART 18 (RFI AND EMI).

3) CBM (CERTIFIED BALLAST MANUFACTURERS).

4) UL (UNDERWRITERS LABORATORIES).

5)  PUBLIC LAW #100-357 (MINIMUM EFFICIENCY STANDARDS).






6) NAECA (NATIONAL APPLIANCE ENERGY CONSERVATION AMENDMENTS).
7)  NEC (NATIONAL ELECTRIC CODE)
G. GENERAL CONSTRUCTION

PLASTICS: 100% VIRGIN ACRYLIC. REFER TO FIXTURE LIST FOR FURTHER
DESCRIPTION.

METAL:

a. MATERIAL: STEEL, ALUMINUM OR OTHER TYPES MENTIONED.

b. B &S GAUGE: NO. 22 MINIMUM FOR HOUSINGS, WITH APPROPRIATE
CROSS-SECTIONAL CONFIGURATION FOR FIXTURE HOUSING; THINNER
SHEET METAL ACCEPTABLE FOR BALLAST ENCLOSURES AND
INCIDENTAL PURPOSES.

FINISHES:

a. CORROSION PROTECTION: PLATING. BONDERIZING. PRIMING,
ELECTROSTATIC PAINTING, OR OTHER APPROVED MEANS.

b. FINAL COATING: BAKED PAINT OR ENAMEL ON STEEL AND ALUMINUM,;
RAKED CLEAR LACQUER OR OTHER DURABLE TRANSPARENT FILM ON
POLISHED METAL SURFACES.

H. EXTERIOR FIXTURES: ENCLOSED AND GASKETED. UNLESS OTHERWISE NOTED.

|, FLUORESCENT LAMP SOCKETS: WHITE FINISH, SILVER-PLATED CONTACT
SURFACES.

J. LATCHES: QUICK-OPERATING TYPE WITHOUT NEED FOR TOOLS. UNLESS
OTHERWISE NOTED; STAINLESS STEEL OR CADMIUM PLATED STEEL.

K. EXPOSED HARDWARE: NOT ACCEPTABLE ON VISIBLE SURFACES OF FIXTURES IN
FINISHED AREAS UNLESS OTHERWISE NOTED.

L. OPERATING TEMPERATURE: NOT TO EXCEED 25 DEGREES C TEMPERATURE
RISE OVER 40 DEGREES C A MAXIMUM 90 DEGREES C BALLAST HOT SPOT WHEN
FLUORESCENT FIXTURE IS OPERATED IN 25 DEGREES C AMBIENT. MAXIMUM
CASE TEMPERATURE SHALL NOT EXCEED 85 DEGREES C.






. PROVIDE APPROPRIATE MOUNTING ACCESSORIES FOR EACH FIXTURE,
COMPATIBLE WITH THE VARIOUS STRUCTURAL CONDITIONS THAT WILL BE
ENCOUNTERED. PROVIDE FASTENING CLIPS (EARTHQUAKE CLIPS) AND AT
LEAST TWO INDEPENDANT SUPPORT RODS OR WIRES FROM THE STRUCTURE
TO A TAB ON THE LIGHTING FIXTURE. WIRE OR ROD SHALL HAVE A BREAKING
STRENGTH OF THE WEIGHT OF THE FIXTURE AT A SAFETY FACTOR OF 3 FOR
LUMINAIRES THAT ARE SUPPORTED FROM FRAMING MEMBERS OF SUSPENDED
CEILINGS.

ASSEMBLE, WIRE AND INSTALL ALL LUMINAIRES AT THERE RESPECTIVE
OUTLETS AS INDICATED AND ASSUME RESPONSIBILITY FOR THEIR CONDITION
UNTIL ACCEPTANCE BY OWNER. INSTALL PROPER LAMPS IN EACH FIXTURE.

FIXTURE CONNECTIONS TO BRANCH CIRCUITS SHALL BE MADE USING
STRANDED WIRE WITH INSULATION TEMPERATURE RATING EQUAL TO OR
HIGHER THAN THAT OR WIRE SUPPLIED WITH THE FIXTURE OR SPECIFIED BY
FIXTURE MANUFACTURER. FIXTURES ARE TO BE CONNECTED TO BRANCH
CIRCUITS VIA JUNCTION BOX USING FLEXIBLE CONDUIT OF LENGTHS BETWEEN
4 FT MINIMUM AND 6 FT MAXIMUM.

THE USE OF FLEXIBLE CONDUIT. TO FIXTURES IN ANY LENGTH OVER 6FT IS
PERMITTED ONLY WHEN A SEPARATE GROUND WIRE IS INSTALLED ALONG WITH
THE CONDUCTORS INSIDE THE FLEXIBLE CONDUIT. IN THIS APPLICATION THE
GROUND WIRE MUST BOND THE LIGHTING FIXTURE HOUSINGS TO EACH OTHER
AND/OR TO THE JUNCTION BOX. ALL FLEXIBLE CONDUIT SHALL BE SUPPORTED
AS REQUIRED BY NEC AND SHALL BE INSTALLED IN A WORKMANLIKE MANNER,

NOTE THAT SPECIFICATIONS FOR RECESSED FIXTURES GENERALLY DO NOT
INCLUDE MOUNTING ACCESSORIES. AND THAT EACH FIXTURE TYPE MAY BE
USED IN SEVERAL DIFFERENT CEILINGS, SUCH AS LAY-IN EXPOSED GRID,
CONCEALED SPUME TILE, OR DRYWALL. VERIFY MOUNTING DETAILS FOR EACH
SPACE BEFORE ORDERING FIXTURES SO THAT PROPER QUANTITIES FOR EACH
CONDITION WILL BE DELIVERED IN TIME TO AVOID CONSTRUCTION DELAYS.

SECURELY FASTEN LUMINAIRES TO FRAMING MEMBERS OF SUSPENDED
CEILINGS WITH FASTENING CLIPS. AS SPECIFIED. CLIP EACH FIXTURE TO ALL
ADJOINING FRAMING MEMBERS TO PREVENT MOVEMENT OF THE MEMBERS
AWAY FROM THE FIXTURES.

SUPPORT EXIT SIGNS IN TILE CEILINGS WITH RAILS THAT SPAN BETWEEN
RUNNERS OF CEILING SUSPENSION SYSTEM. USE FLANGED FIXTURES FOR
FINISHED APPEARANCE.

SUPPORT FLUORESCENT FIXTURES IN DRYWALL CEILINGS FROM PLASTER
FRAMES, WITH ADJUSTABLE LUGS ON 510E OF FIXTURE OR YOKE MOUNTING AS
RECOMMENDED BY FIXTURE MANUFACTURER. USE FLANGED FIXTURES FOR
FINISHED APPEARANCE, UNLESS OTHERWISE NOTED.

LOCATE FIXTURE IN CENTER OF PANEL WHERE USED IN MODULAR TILE
CEILINGS, UNLESS OTHERWISE NOTED. REFER TO REFLECTED CEILING PLAN.






V. FLUORESCENT BALLASTS SHALL BE HIGH EFFICIENCY ELECTRONIC TYPE WITH A
MAXIMUM 10% HARMONIC DISTORTION.

W. FLUORESCENT LAMPS SHALL HAVE A COLOR OF 4,100 KELVIN, UNLESS
OTHERWISE NOTED.

X. HID(HIGH INTENSITY DISCHARGE) BALLASTS SHALL BE CONSTANT WATTAGE
AUTO-TRANSFORMER TYPE.

Y. THE LUMINAIRES SHALL BE HUNG FROM THE TOP CORD OF THE STRUCTURE
ABOVE. PROVIDE UNISTRUT STRATTALED AND SECURED TO THE TOP CORD OF
THE STRUCTURE AS REQUIRED TO ENSURE THE LUMINAIRE HANGING DEVICE 1S
PERPENDICULAR TO THE FIXTURE AND THE ROOF OR FLOOR ABOVE.

18. EMPTY RACEWAY SYSTEMS:

A. ACOMPLETE EMPTY RACEWAY SYSTEM CONSISTING OF BLANK 4-11/16IN. X 2-
1/2IN. DEEP OUTLET BOXES WITH SINGLE OR DOUBLE GANG DRYWALL FINISH
COLLAR AS NOTED. METALLIC RACEWAY WITH PULL STRING SHALL BE
PROVIDED AND INSTALLED WHERE SHOWN FOR THE FOLLOWING SYSTEMS 1)
TELEPHONE/DATA (SINGLE GANG) 2} CABLE TELEVISION (SINGLE GANG)

B. RACEWAY SIZE SHALL BE A MINIMUM OF 3/4IN. OR AS DOCUMENTED IN PLANS
AND DETAILS.

C. ALL METALLIC RACEWAY SYSTEMS SHALL BE STUBBED UP AND TERMINATE IN
ACCESSIBLE CEILING. END BUSHINGS AND PULL WIRES SHALL BE PROVIDED.
BONDING OF ALL RACEWAY SYSTEMS TO PROVIDE A COMMON GROUND PATH
SHALL BE PROVIDED.

D. ACTUAL DEVICES. CONNECTORS, WIRING COMPLETE WITH TERMINATIONS AND
BOX COVERS SHALL BE PROVIDED BY THE OWNER.

18. FIRE STOPPING:

A. DRAWINGS AND GENERAL PROVISIONS OF CONTRACT. INCLUDING GENERAL
AND SUPPLEMENTARY CONDITIONS AND DIVISION SPECIFICATION SECTIONS,
APPLY TO WORK OF THIS SECTION.

B. PROVIDE ALL REQUIRED FIRE-STOPPING. WORK INCLUDES FIRE STOPPING
PENETRATIONS OF FIRE-RESISTANCE RATED FLOORS, WALLS AND PARTITIONS
IN NEW CONSTRUCTION, AS WELL AS PRE-EXISTING PENETRATIONS IN
RENOVATION AREAS OF EXISTING CONSTRUCTION.

C. PRODUCT DATA. SUBMIT MANUFACTURER'S PRODUCT DATA FOR EACH FIRE-
STOPPING PRODUCT REQUIRED, INCLUDING INSTRUCTIONS FOR SUBSTRATE
PREPARATION AND FIRE-STOPPING INSTALLATION.






D. FIRE RESISTANT JOINT SEALERS: PROVIDE MANUFACTURER'S STANDARD FIRE-
STOPPING SEALANT WITH ACCESSORY MATERIALS HAVING FIRE RESISTANCE
RATINGS INDICATED AS ESTABLISHED BY TESTING IDENTICAL ASSEMBLIES BY
UNDERWRITERS LABORATORY, OR OTHER TESTING AND INSPECTING AGENCY
ACCEPTABLE TO AUTHORITIES HAVING JURISDICTION.

E. THE RATING OF THE FIRE SEALANT SHALL MEET OR EXCEED THE FIRE RATING
OF THE FIRE RATED PARTITION.

20. TESTS:

A. BEFORE MAKING TESTS, COMPLETE ALL CONNECTIONS AT PANELS, FIXTURES
AND OTHER EQUIPMENT. INSTALL FUSES AND HAVE ALL WIRING CONTINUOUS
FROM SERVICE EQUIPMENT TO UTILIZATION OUTLETS. CORRECT ALL
UNDESIRABLE GROUND. OPEN AND SHORT CIRCUIT CONDITIONS.

B. PROVIDE A SOURCE OF TEMPORARY POWER FOR MAKING TESTS iF NORMAL
BUILDING POWER 1S NOT AVAILABLE AT THE TIME.

C. TAKE AND RECORD THE FOLLOWING READINGS ON SYSTEMS 600 VOLTS AND
BELOW.

1)  MEGGER TESTS OF ALL FEEDER CIRCUIT CONDUCTORS, GROUND
CONDUCTORS AND CONDUIT GROUND.

2) AMMETER READINGS ON ALL PHASES AND NEUTRAL OF EACH FEEDER TO
INDICATE BALANCE.

3) AMMETER READINGS ON ALL PHASES OF EACH POLYPHASE MOTOR.
INCLUDE NAMEPLATE FULL LOAD CURRENT OF EACH MOTOR ON DATA
SHEET.

4) CERTIFY THAT ALL OVERLOAD DEVICES HAVE BEEN SET IN ACCORDANCE
WITH DATA SHOWN ON THE DRAWINGS AND/OR MANUFACTURER'S
RECOMMENDED SETTING.

D. SEND FINAL CERTIFIED TEST REPORTS AND CERTIFICATIONS TO THE
ARCHITECT FOR APPROVAL AND TRANSMITTAL TO THE OWNER.

21. DEMONSTRATION OF COMPLETE ELECTRICAL SYSTEMS:
A. SUBMIT WRITTEN CERTIFICATION THAT ELECTRICAL SYSTEMS ARE COMPLETE

AND OPERATIONAL, SUBMIT CERTIFICATION WITH CONTRACTOR'S REQUEST
FOR FINAL REVIEW.

1) AT THE TIME OF FINAL REVIEW OF ELECTRICAL WORK, DEMONSTRATE THE
OPERATION OF ELECTRICAL SYSTEMS. FURNISH LABOR, APPARATUS AND






EQUIPMENT FOR SYSTEMS' DEMONSTRATION, THE VARIOUS TEST SHALL
BE WITNESSED BY AND THE OWNER OR HIS REPRESENTATIVE.

B. THE CONTRACTOR SHALL FURNISH ALL TEST EQUIPMENT, MATERIALS, LABOR,
AND TEMPORARY POWER HOOK-UPS TO PERFORM START-UP AND ALL TESTS AS
REQUIRED TO OBTAIN FINAL FIELD ACCEPTANCE FROM OWNER. ALL TESTS
SHALL BE CONDUCTED IN THE PRESENCE OF THE OWNER OR HIS
REPRESENTATIVE. ALL TEST PROCEDURES SHALL CONFORM TO THIS
SPECIFICATION AND APPLICABLE STANDARDS THE ANS!, IEEE. NEMA, OSHA,
NEPA, ETC.

C. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL TESTS AND TEST RECORD.
TESTING SHALL BE PERFORMED BY AND UNDER THE IMMEDIATE SUPERVISION
OF THE CONTRACTOR. TEST RECORD SHALL BE KEPT FOR EACH PIECE OF
EQUIPMENT. COPIES SHALL BE FURNISHED TO THE ENGINEER FOR REVIEW
AND/OR APPROVAL,

D. A VISUAL INSPECTION OF ALL ELECTRICAL EQUIPMENT, TO CHECK FOR THE
FOREIGN MATERIAL, TIGHTNESS OR WIRING AND CONNECTION. PROPER
GROUNDING, MATCHING NAMEPLATE CHARTS WITH SPECIFICATION, ETC., SHALL
BE MADE PRIOR TO ACTUAL TESTING.

E. A COMPLETE OPERATIONAL TEST SHALL BE MADE ON THE LIFE SAFETY FIRE
ALARM SYSTEM. THIS COMPLETER OPERATIONAL TEST SHALL ALSO BE
PROVIDED ON ANY EXISTING DEVICES AND SYSTEMS IF THIS IS A RENOVATION
PROJECT. THE CONTRACTOR SHALL CONSULT WITH THE EQUIPMENT VENDORS
AND THEN SUBMIT FOR APPROVAL A STEP-BY-STEP PROCEDURE DESCRIBING
THE METHOD OF MAKING THE TESTS, THE EQUIPMENT TO BE UTILIZED AND THE
FEATURE TO BE CHECKED BY THE TEST. ALL INTERLOCKS AND PROTECTIVE
FEATURES SHALL BE CHECKED.

22. SPECIAL ENGINEERING SERVICES:

A. IN THE INSTANCE OF COMPLEX OR SPECIALIZED ELECTRICAL SYSTEMS SUCH AS
EMERGENCY SYSTEM FIRE ALARM OR SIMILAR MISCELLANEOUS SYSTEMS. THE
INSTALLATION, FINAL CONNECTIONS AND TESTING OF SUCH SYSTEMS SHALL BE
MADE UNDER THE DIRECT SUPERVISION OF COMPETENT AUTHORIZED SERVICE
ENGINEERS WHO SHALL BE IN THE EMPLOY OF THE RESPECTIVE EQUIPMENT
MANUFACTURER.

B. ANY AND ALL EXPENSES INCURRED BY THE EQUIPMENT MANUFACTURERS'
REPRESENTATIVES RELATED TO THIS PROJECT SHALL BE BORNE BY THE
ELECTRICAL CONTRACTOR,

23. DESIGN MODIFICATIONS:

A. THE DRAWINGS SHOW ELECTRICAL SYSTEMS WHICH SUPPLY, CONTROL.
AND/OR MONITOR SYSTEMS SPECIFIED ELSEWHERE. THE ELECTRICAL SYSTEM
SHOWN HAS BEEN BASED ON SPECIFIC MANUFACTURERS DATA OR
INFORMATION CONVEYED TO THE ELECTRICAL DESIGNER. WHERE ANY






AGREEMENT OR CHANGE IS MADE TO SUPPLY EQUIPMENT OF LARGER
CAPACITY OR DIFFERENT ELECTRICAL CHARACTERISTICS. THE CONTRACTOR
SHALL BE RESPONSIBLE FOR PROVIDING THE ELECTRICAL SYSTEM TO EFFECT
SUCH CHANGES WITHIN THE INTENT OF THESE SPECIFICATIONS AND TO INFORM
THE ENGINEER, IN WRITING, OF SUCH CHANGE. FOR EXAMPLE. IF HVAC
COMPRESSORS AND/OR MOTORS ARE ALLOWED TO BE CHANGED TO 230 VOLTS
RATHER THAN THE ORIGINALLY SPECIFIED 208 VOLTS. BOOSTING OR BUCKING
TRANSFORMERS SHALL BE SUPPLIED. INSTALLED, AND WIRED TO
ACCOMMODATE THE CHANGE AT NO ADDITIONAL COST.






