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GENERAL CONDITIONS

1. SPECIAL SYSTEMS INCLUDE, BUT ARE NOT LIMITED TO, TELECOMMUNICATIONS, FIRE ALARM, AUDIO/VIDEO, ACCESS CONTROL
SYSTEMS.

2. FOR SPECIAL SYSTEMS EQUIPMENT AND DEVICES SHOWN ON THE CONSTRUCTION DOCUMENTS, OR EQUIPMENT AND DEVICES
THAT CAN BE REASONABLY IMPLIED AS REQUIRED TO OPERATE ITEMS SHOWN, ELECTRICAL CONTRACTOR SHALL BE
RESPONSIBLE FOR POWER, RACEWAY/BOX/ENCLOSURES ROUGH-IN, AND INFRASTRUCTURE PROVISION EVEN IF SAID SPECIAL
SYSTEMS ARE PROVIDED BY A SPECIALIST CONTRACTOR, OWNER'S AGENT, OR UNDER SEPARATE CONTRACT.

3. TELECOMMUNICATIONS: IT CABLING, JACKS, EQUIPMENT RACKS, NETWORKING EQUIPMENT, AND PATCH PANELS WILL BE
PROVIDED AND INSTALLED BY TELECOM CONTRACTOR.  ALL OTHER WORK BY ELEC. CONTRACTOR

4. FIRE ALARM: CONTROL PANELS, MODULES, NOTIFICATION APPLIANCES, INITIATING DEVICES, WIRING, BATTERIES, AND MISC.
MATERIALS SHALL BE PROVIDED BY SPECIALIST FIRE ALARM CONTRACTOR UNDER THIS CONTRACT.

5. AUDIO/VIDEO: COORDINATE SCOPE WITH OWNER PRIOR TO BID
6. ACCESS CONTROL (SECURITY):  COORDINATE SCOPE WITH OWNER PRIOR TO BID
7. COORDINATE REQUIREMENTS FOR DATA ROOMS WITH OWNER'S INFORMATION TECHNOLOGIES REPRESENTATIVE (IT REP).
8. AT MINIMUM, THE FOLLOWING GENERAL PROVISIONS SHALL BE PROVIDED BY THE CONTRACTOR. ADDITIONAL ITEMS SPECIFIED

ELSEWHERE ON THE CONSTRUCTION DOCUMENTS:
8.1. 3/4", FIRE RATED, PLYWOOD SHEETS ON ALL WALLS OF IT CLOSETS UNLESS DIRECTED OTHERWISE BY IT REP.  PAINT TO

MATCH WALL TO WHICH BOARD IS ATTACHED.
8.2. SERVICE CONDUITS BURIED IN SAND AT 18" WITH PULL STRING FROM SERVICE DEMARC TO MAIN TELECOM ROOM.

COORDINATE DEMARC LOCATION WITH SERVICE PROVIDER AND TERMINATION POINT WITH COMMUNICATIONS CONTRACTORS.
REFER TO SITE PLANS TO DETERMINE CONDUIT RUN LENGTHS AND ROUTING.

8.3. DOUBLE GANG DEVICE BOX WITH SINGLE GANG REDUCER (AS NEEDED) AT EACH LOCATION SHOWN ON PLANS. NOTE THAT
SOME SPECIAL SYSTEMS EQUIPMENT MAY REQUIRE A DIFFERENT SIZE BOX. COORDINATE LOCATIONS AND SIZES FOR BOXES
WITH RESPECTIVE SPECIALIST CONTRACTORS PRIOR TO ROUGH-IN.

8.4. CONDUIT WITH PULL STRINGS FROM ACCESSIBLE CEILING SPACE TO ALL DEVICE LOCATIONS SHOWN ON THESE PLANS.
HOMERUN CONDUITS MAY BE COMBINED WHERE APPROVED BY SPECIALIST CONTRACTOR.  COORDINATE CONDUIT SIZES
WITH RESPECTIVE SPECIALIST CONTRACTORS PRIOR TO INSTALLATION.

8.5. ALL ALARM PANELS (GAS, CHEMICAL, FIRE, SECURITY, ETC) SHOWN ON THE MEP PLANS SHALL BE PROVIDED WITH A MIN. OF
THREE(3)-1" CONDUITS ROUTED FROM THE PANEL TO ABOVE CEILING AND A 20A, 120V CIRCUIT AT THE PANEL.  COORDINATE
ROUTING AND ADDITIONAL REQUIREMENTS WITH SPECIALIST CONTACTOR.

9. POWER LIMITED AND NON POWER LIMITED CABLE SHALL NOT SHARE COMMON RACEWAYS OR ENTER JUNCTION BOXES THROUGH
THE SAME OPENING.

SPECIAL SYSTEMS NOTES

ABBREVIATIONS
A.
AC
AFF.
AIC.
A/V
ATS
BLDG.
C.
CKT.
CM
COA.
CONN.
CT.
DIM.
EA.
EC
EF.
ELEC.
EMER.
EPO
EWC.

AMPERE
ABOVE COUNTER
ABOVE FINISHED FLOOR
AMP INTERRUPTING CAPACITY
AUDIO VISUAL
AUTOMATIC TRANSFER SWITCH
BUILDING
CONDUIT
CIRCUIT
CONTROL MODULE
CITY OF AUSTIN
CONNECT OR CONNECTION
CURRENT TRANSFORMER
DIMENSION
EACH
ELECTRICAL CONTRACTOR
EXHAUST FAN
ELECTRIC,ELECTRICAL
EMERGENCY
EMERGENCY POWER OFF
ELECTRIC WATER COOLER

INSTALLATION PRODUCT SPECIFICATIONS
CODE REQUIREMENTS
1. THE PUBLICATIONS AND STANDARDS OF THE FOLLOWING AUTHORITIES, IN ADDITION TO THOSE SPECIFIED IN RELATED

SUPPLEMENTARY CONDITIONS, SHALL BE OBSERVED DURING CONSTRUCTION AND ARE REFERENCED IN THE DOCUMENTATION
BY THE ABBREVIATIONS NOTED:

1.1. UNITED STATES OF AMERICA STANDARDS INSTITUTE - USASI
1.2. INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS - IEEE
1.3. NATIONAL ELECTRICAL CODE - NEC
1.4. NATIONAL FIRE PROTECTION ASSOCIATION - NFPA
1.5. UNDERWRITER'S LABORATORY - UL
1.6. NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION - NEMA
1.7. CERTIFIED BALLAST MANUFACTURERS - CBM
1.8. AMERICAN SOCIETY FOR TESTING AND MATERIALS - ASTM
1.9. OCCUPATIONAL SAFETY AND HEALTH ACT - OSHA

2. U.N.O., EQUIPMENT AND DEVICES SHALL BE MOUNTED PER ADA AND TAS REQUIREMENTS.
2.1. OPERABLE DEVICES (SWITCHES, CARD READERS, ETC) AT OR BELOW 48" AFF
2.2. RECEPTACLES, TELEPHONE AND DATA OUTLETS AT 18" AFF (15" MIN TO BOTTOM OF DEVICE), UNO

3. THE CONTRACTOR SHALL COMPLY WITH THE MOST RECENTLY REVISED VERSIONS OF ALL APPLICABLE REQUIREMENTS OF LAWS,
RULES, REGULATIONS, CODES AND ORDINANCES OF FEDERAL, STATE, AND LOCAL AUTHORITIES HAVING JURISDICTION AND ALL
EQUIPMENT AND MATERIALS SHALL COMPLY WITH SAID AUTHORITIES WHETHER INDICATED ON THE CONTRACT DOCUMENTS OR
NOT.  ALL WORK SHALL BE PERFORMED PER 2014 NEC, AND CITY OF LEANDER AMENDMENTS.  MODIFICATIONS REQUIRED BY THE
ABOVE SAID AUTHORITIES HAVING JURISDICTION SHALL BE MADE WITHOUT ADDITIONAL CHARGE TO THE OWNER.

SCOPE OF WORK
1. THE SCOPE OF WORK SHALL INCLUDE COMPLETE PROVISIONS FOR ELECTRICAL POWER DISTRIBUTION TO ALL LIGHTING,

DEVICES, APPLIANCES, AND EQUIPMENT SHOWN ON THE CONSTRUCTION DOCUMENTS.
1.1. PROVISIONS INCLUDE, BUT ARE NOT LIMITED TO, ALL SUPPLIES, MATERIALS, EQUIPMENT, TOOLS AND LABOR.
1.2. PROVISIONS ALSO INCLUDE ALL MISCELLANEOUS MATERIALS REQUIRED TO COMPLETE THE WORK SHOWN INCLUDING, BUT

NOT LIMITED TO, SUPPORTS, HANGERS, RACEWAYS, BOXES, SLEEVES, SEALS, EQUIPMENT PADS, WIRING CONNECTORS,
TERMINALS, LABELS, SIGNS, AND MARKERS.

1.3. THE CONSTRUCTION DOCUMENTS INCLUDE ALL PLANS, ELEVATIONS, DETAILS, DIAGRAMS, SCHEDULES, AND NOTES ON   THE
DRAWINGS AND THE WRITTEN SPECIFICATIONS INCLUDING ANY ITEMS MENTIONED IN EITHER THE SPECIFICATIONS   OR ON
THE DRAWINGS BUT NOT IN THE OTHER.

1.4. WHERE USED ON THE PLANS AND IN THE SPECIFICATIONS AND WHERE NOT SPECIFICALLY NOTED OTHERWISE, THE   TERM
"PROVIDE" AND THE TERM "INSTALL" SHALL MEAN FURNISH, INSTALL, CONNECT AND TEST.

1.5. UNLESS EXPLICITLY NOTED "BY OTHERS" OR "EXISTING", ALL ITEMS SHOWN GRAPHICALLY OR SPECIFIED BY NOTES   AND
DETAILS ON THE PLANS SHALL BE FURNISHED, INSTALLED, CONNECTED, AND TESTED AS NEEDED.

2. ADDITIONALLY, THE SCOPE OF WORK SHALL INCLUDE
2.1. APPLICATION FOR TEMPORARY AND PERMANENT ELECTRICAL SERVICE, PERMITTING, AND INSPECTION.
2.2. TESTING AND COMMISSIONING.
2.3. EQUIPMENT RENTAL.
2.4. TEMPORARY CONSTRUCTION POWER AND LIGHTING.
2.5. PROVISIONS FOR MAINTAINING THE FUNCTIONALITY OF EXISTING TO REMAIN BUILDING COMMUNICATIONS, FIRE ALARM,

SECURITY/ACCESS CONTROL, PUBLIC ADDRESS, AND BELL SYSTEMS THAT WILL BE AFFECTED BY THE WORK.
SUBMITTALS
1. PRODUCT DATA: SUBMIT CATALOG DATA SHOWING MANUFACTURER'S NAME AND CONTACT INFORMATION, ALL STANDARD

FEATURES, AMPERAGE, VOLTAGE, AIC RATINGS, DIMENSIONS, WEIGHTS, LISTINGS & PRODUCT LABELS, MATERIAL TYPES,
FINISHES AND CLEARLY INDICATING WHICH OPTIONAL FEATURES WILL BE PROVIDED.

1.1. WHERE MULTIPLE SIZES ARE LISTED, INDICATE SIZES TO BE USED.
1.2. WHERE MULTIPLE PRODUCTS ARE SHOWN ON THE SAME PAGE, INDICATE WHICH PRODUCTS TO BE USED.

2. SHOP DRAWINGS (WHERE APPLICABLE): MANUFACTURER OR CONTRACTOR PREPARED DRAWINGS SHOWING ALL RELEVANT
DIMENSIONS, WEIGHTS, ELECTRICAL & MECHANICAL CONNECTION REQUIREMENTS, CONDUIT ENTRY POINTS, ASSEMBLY
REQUIREMENTS, LIFTING REQUIREMENTS, LIFTING POINTS, REQUIRED CLEARANCES. INCLUDE PLAN VIEWS & ELEVATIONS.

2.1. INCLUDE ALL RELEVANT ELECTRICAL DIAGRAMS INCLUDING SCHEMATIC AND INTERCONNECTION DIAGRAMS FOR POWER,
SIGNAL, AND CONTROL WIRING.

COORDINATION
1. ALL POWER OUTAGES SHALL BE COORDINATED IN WRITING WITH OWNER ONE (1) WEEK (MIN) PRIOR TO THE OUTAGE.
2. COOPERATE FULLY WITH THE OWNER OR HIS REPRESENTATIVE DURING CONSTRUCTION OPERATIONS TO MINIMIZE CONFLICTS

AND TO FACILITATE OWNER USAGE SO AS NOT TO INTERFERE WITH THE OWNER'S OPERATIONS.
3. THE DRAWINGS ARE DIAGRAMMATIC.  THEY DO NOT SHOW SWITCHES, POWER AND DATA OUTLETS, SPECIAL SYSTEMS

COMPONENTS (FA, ACCESS CONTROL, A/V, ETC), ELECTRICAL EQUIPMENT, EQUIPMENT CONNECTIONS, REQUIRED RACEWAY,
ETC. IN THEIR EXACT DIMENSIONED LOCATIONS.  THE CONTRACTOR MUST CAREFULLY REVIEW THE ARCHITECTURAL,
STRUCTURAL MECHANICAL, PLUMBING, FIRE PROTECTION, AND SPECIAL SYSTEMS PLANS TO IDENTIFY CONFLICTS AND AREAS
THAT REQUIRE COORDINATION.

4. COORDINATE ELECTRICAL AND SPECIAL SYSTEMS EQUIPMENT ROUGH-IN WITH FURNITURE, MILLWORK, SIGNS, MECHANICAL AND
PLUMBING SYSTEMS, SPRINKLER SYSTEMS, ARCHITECTURAL AND STRUCTURAL ELEMENTS, AND THE OWNER'S
REPRESENTATIVE.  MINOR CHANGES IN ELECTRICAL EQUIPMENT LOCATIONS AND LAYOUT THAT ARE REQUIRED BY SITE
CONDITIONS OR ORDERED BY THE DESIGN TEAM PRIOR TO PERFORMANCE OF WORK SHALL BE MADE BY THE CONTRACTOR
WITHOUT ADDITIONAL CHARGES TO THE OWNER.

5. MAINTAIN REQUIRED NEC WORKING SPACE AND DEDICATED EQUIPMENT SPACE AROUND ALL ELECTRICAL EQUIPMENT,
CONTROLS PANELS, ETC THAT ARE SUBJECT TO MAINTENANCE, TESTING, OR USER INTERFACE.  COORDINATE WITH OTHER
TRADES.  IF CLEARANCE CANNOT BE PROVIDED, THE CONTRACTOR SHALL NOTIFY THE ENGINEER PRIOR TO ROUGH-IN.

6. COORDINATE COLOR SELECTIONS FOR LUMINAIRES AND ALL DEVICE PLATES WITH ARCHITECT.
QUALIFICATIONS
1. MANUFACTURER: COMPANY SPECIALIZING IN MANUFACTURING PRODUCTS SHOWN ON THE CONSTRUCTION DOCUMENTS WITH

MINIMUM THREE YEARS DOCUMENTED EXPERIENCE
2. INSTALLER:  A STATE LICENSED ELECTRICIAN WITH DOCUMENTED EXPERIENCE INSTALLING ALL EQUIPMENT SPECIFIED HERE IN

SHALL DIRECTLY SUPERVISE ALL WORK.  WHERE NOTED IN THE SPECIFICATIONS, REQUIRED BY CODE, OR REQUIRED BY THE
MANUFACTURER, INSTALLER SHALL BE A MANUFACTURER TRAINED AND/OR CERTIFIED INSTALLER OF THE SPECIFIC PRODUCT
TO BE INSTALLED.

3. WHERE TESTING IS REQUIRED BY THE CONSTRUCTION DOCUMENTS, EQUIPMENT MANUFACTURER, OR CODE; TESTING SHALL BE
PERFORMED BY AN AGENCY WITH DOCUMENTED EXPERIENCE AND PROPERLY CALIBRATED, FULLY FUNCTIONING EQUIPMENT,
THAT IS A MEMBER OF THE INTERNATIONAL ELECTRICAL TESTING ASSOCIATION OR IS A NATIONALLY RECOGNIZED TESTING
LABORATORY (NRTL), AND IS ACCEPTABLE TO THE AUTHORITY HAVING JURISDICTION.

QUALITY ASSURANCE
1. UNLESS OTHERWISE APPROVED, ALL EQUIPMENT SHALL BE NEW, PROPERLY DESIGNED, FROM A REPUTABLE MANUFACTURER

MEETING THE SPECIFICATION QUALIFICATIONS, IN COMPLIANCE WITH THE SPECIFICATION REQUIREMENTS, AND IN FULL
WORKING ORDER.

2. WHERE TWO OR MORE ITEMS OF THE SAME CLASS OF EQUIPMENT ARE REQUIRED, THESE ITEMS SHALL BE PRODUCTS OF A
SINGLE MANUFACTURER; HOWEVER, THE COMPONENT PARTS OF THE ITEM NEED NOT BE THE PRODUCTS OF THE SAME
MANUFACTURER UNLESS STATED IN THE TECHNICAL SECTION.

3. LISTING AND LABELING:  WHERE REQUIRED, ALL ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES SHALL BE LISTED AND
LABELED AS DEFINED IN NFPA 70, ARTICLE 100, BY A TESTING AGENCY ACCEPTABLE TO AUTHORITIES HAVING JURISDICTION AND
MARKED FOR THE INTENDED USE.  TESTING AGENCY SHALL BE UL UNLESS NOTED OTHERWISE OR PRE-APPROVED BY OWNER
AND AHJ.

4. ALL EQUIPMENT USED FOR TESTING SHALL BE IN FULL WORKING ORDER AND CALIBRATED PER THE MANUFACTURER'S
RECOMMENDATIONS.

DELIVERY AND STORAGE
1. STORE ALL ELECTIRCAL/SPECIAL SYSTEMS EQUIPMENT/MATERIALS IN CLEAN, DRY SPACE LOCATED ABOVE GRADE. PROTECT

FROM DIRT, WATER, CONSTRUCTION DEBRIS, TRAFFIC, FREEZE, AND DETERIORATION FROM SUN LIGHT.
2. MAINTAIN FACTORY WRAPPING OR PROVIDE APPROPRIATE COVER FOR ALL LARGE ELECTRICAL EQUIPMENT. FOLLOW ALL

MANUFACTURER RECOMMENDATIONS FOR HUMIDITY AND MAX/MIN TEMPERATURES FOR STORING ELECTRICAL EQUIPMENT.
IDENTIFICATION
1. PROVIDE APPROPRIATE LABELS AND WARNING SIGNS FOR ALL EQUIPMENT, WIRING DEVICES, CONDUCTORS, CABLES, BOX, AND

ENCLOSURES. PROVIDE BURIED DETECTABLE WARNIGN TABLE FOR UNDERGROUND CONDUITS.
2. CONDUCTOR TAGGING:  TAG ALL CONDUCTORS AT MOTOR CONTROLS, PANELS, TERMINAL CABINETS AND JUNCTION BOXES.

TAG CIRCUITS WHICH PASS THROUGH OTHER DEVICES SUCH AS LIGHTING CONTACTORS.
3. PROVIDE A TYPED PANEL DIRECTORY FOR EACH PANEL PROVIDED OR MODIFIED FOR THIS PROJECT. DIRECTORY SHALL

IDENTIFY THE CIRCUIT NUMBER, LOADS SERVED, AND LOCATION OF LOADS BY ROOM NUMBER. MOUNT ON INSIDE OF EACH
PANEL AND FILE THEM WITH THE OWNER WHEN THE WORK IS COMPLETED.

4. PROVIDE EACH PANEL WITH A MANUFACTURER PREPARED ARC FLASH HAZARD WARNING LABEL.
5. ALL ELECTRICAL EQUIPMENT SHALL BE IDENTIFIED BY MEANS OF 3"X1" (MIN)NAMEPLATES PERMANENTLY ATTACHED TO THE

EQUIPMENT, PLATES SHALL BE METAL, PLASTIC, OR SIMILAR, BLACK WITH 1/4"h (MIN) ENGRAVED WHITE LETTERS.
6. JUNCTION AND PULL BOXES SHALL BE LABELED WITH PANEL NAME, CIRCUIT #, AND VOLTAGE.
7. RECEPTACLES SHALL BE LABELED WITH THE PANEL NAME AND CIRCUIT #.  USE WHITE LABELS WITH BLACK TEXT.
8. FIRE ALARM, EMERGENCY/CRITICAL PWR, LIFE SAFETY LABELS, INCLUDING RECEPTACLES, SHALL BE COLOR CODED &

ENGRAVED.

GENERAL REQUIREMENTS
1. COMPLIANCE WITH THE REQUIREMENTS OF THE CONTRACT DOCUMENTS SHALL NOT RELIEVE THE CONTRACTOR OF THE

RESPONSIBILITY OF PROVIDING EQUIPMENT THAT IS NEW, PROPERLY DESIGNED, FROM A REPUTABLE MANUFACTURER, AND IN
FULL WORKING ORDER.

2. IF CONFLICTS BETWEEN THE SPECIFICATIONS AND DRAWINGS OCCUR, THE HIGHER QUALITY OR QUANTITY SHALL BE PROVIDED
AND INSTALLED. WHEN CONFLICTS EXIST, CONTRACTOR SHALL PROVIDE A WRITTEN REQUEST FOR CLARIFICATION FROM THE
ENGINEER. CONTRACTOR SHALL BE RESPONSIBLE FOR ANY ADDITIONAL EXPENSES INCURRED AS A RESULT OF THE
CONTRACTOR'S FAILURE TO OBTAIN CLARIFICATION.

3. ALL ELECTRICAL EQUIPMENT ENCLOSURES SHALL BE 16 GAUGE SHEET METAL (MIN). PROVIDED WITH MANUFACTURER'S
CORROSION RESISTANT PAINT SYSTEM, PROVIDED WITH CONTINUOUSLY HINGED, LATCHING DOORS (UNO).

4. EQUIPMENT TO BE INSTALLED OUTDOORS SHALL HAVE NEMA 3R ENCLOSURES MIN. EQUIPMENT IN CORROSIVE OR HAZARDOUS
ENVIRONMENTS SHALL BE RATED FOR THE INTENDED USE.

CONDUCTORS AND CABLES
1. THHN/THWN SOFT DRAWN, STRANDED COPPER, XHHW FOR UG, USE SOLID COPPER FOR #10 & SMALLER, MIN SIZE #12
RACEWAY AND BOXES
1. RACEWAY AND BOX SPECIFICATIONS ARE BY LOCATION.
TRANSFORMERS
1. ALL DRY-TYPE DISTRIBUTION TRANSFORMERS 15KVA AND LARGER SHALL CONFORM TO NEMA TP-1-2002 STANDARDS AND BE

ENERGY STAR RATED.
PANELBOARDS
1. PROVIDE ALL PANELS WITH COPPER PHASE, NEUTRAL, GROUND BUSES; 42 PROVISIONS BREAKER MOUNTING SPACES (MIN).
2. ALL BRANCH CIRCUIT BREAKERS SHALL BE BOLT ON TYPE THERMAL MAGNETIC WITH COMMON TRIP HANDLE FOR MULTIPLE

POLES, HACR RATED FOR MECHANICAL LOADS.
3. PROVIDE ADJUSTABLE TRIP SETTINGS FOR DISTRIBUTION BREAKERS. UNO: LI 600 TO 900A, LSIG 1000A & ABOVE.
4. PROVIDE CONTINUOUSLY HINGED DOOR AND FRONT COVER, LATCH AND KEY LOCK, METAL DIRECTORY FRAME.
WIRING DEVICES
1. WIRING DEVICES SHALL BE COMMERCIAL GRADE (MIN), GROUNDING, AND RATED FOR LOAD (20A MIN).
2. SURFACE MOUNTED RACEWAY FOR RECEPTACLES AND DATA OUTLETS SHALL BE DUAL CHANNEL, METAL RACEWAYS, TWO

PIECE DESIGN WITH METAL BASE AND SNAP-ON METAL COVER.  ASSEMBLED BASE AND COVER SHALL BE A MINIMUM OF 4" WIDE
BY 1.5" DEEP.  DEVICE BRACKETS AND COVER PLATES THAT WILL ACCEPT DUPLEX RECEPTACLES AND STANDARD DATA JACK
MOUNTING PLATES WITHOUT FIELD CUTTING MUST BE AVAILABLE FROM THE RACEWAY MANUFACTURER.

ENCLOSED SWITCHES AND CONTACTORS
1. DISCONNECTS SHALL BE QUICK MAKE/BREAK LOAD INTERRUPTING KNIFE SWITCHES WITH EXTERNAL HANDLE LOCKABLE IN ON

AND OFF POSITIONS, FULLY HINGED DOOR THAT IS LOCKED WHEN ENERGIZED AND PROVIDED WITH A DEFEATER MECHANISM
TO OPEN ENCLOSURE WHEN ENERGIZED.

2. ENCLOSED MOTOR STARTERS SHALL HAVE REMOTE START SIGNAL INPUT, FULL SIZED OVERLOADS, CONTROL XFMR WITH
PRIMARY & SECONDARY FUSING, HAND-OFF-AUTO SELECTOR SWITCH, (2) NORMALLY OPEN AND (2) NORMALLY CLOSED AUX.
DRY CONTACTS.  COORDINATE CPT VOLTAGE WITH CONTRACTOR PROVIDING EQUIPMENT TO BE CONTROLLED.

LIGHTING
1. ALL LIGHT FIXTURES/LAMPS SHALL BE UL LISTED AND CONFORM TO ALL APPLICABLE UL, ANSI AND NFPA STANDARDS.
2. REFER TO LUMINAIRE SCHEDULE FOR FIXTURE, BALLAST, AND LAMP SPECIFICATIONS.  SUBSTITUTIONS SHOULD BE APPROVED

PRIOR TO BID.

GENERAL REQUIREMENTS
1. THE CONTRACTOR SHALL PROVIDE CONCRETE HOUSEKEEPING PADS FOR ALL FLOOR MOUNTED ELECTRICAL EQUIPMENT.  THE

CONCRETE SHALL PROTRUDE 3" PAST THE EDGE OF THE ELECTRICAL EQUIPMENT ON ALL SIDES.  THE CONCRETE PAD SHALL BE 6"
TALL AND CONTAIN A 1/2" CHAMFER ON ALL SIDES.  PROVIDE A MINIMUM OF 3000 PSI CONCRETE AND #4 REBAR.

2. ALL TERMINALS, LUGS AND BUS JOINTS SHALL BE TIGHTENED PER THE MANUFACTURER'S TORQUE RECOMMENDATIONS. THE
ELECTRICAL CONTRACTOR SHALL PROVIDE A LETTER TO THE ELECTRICAL INSPECTOR STATING WHEN IT WAS COMPLETED.

3. NO FOREIGN SYSTEMS SUCH AS PIPING, DUCT WORK, ETC SHALL BE INSTALLED ABOVE ELECTRICAL EQUIPMENT.
4. PROVIDE SLEEVES FOR PENETRATIONS THROUGH WALLS/FLOORS. SEAL ALL OPENINGS. USE FIRE-RATED SEALANT FOR OPENINGS

IN RATED WALLS.
5. PERFORM GROUND PENETRATING RADAR SCAN BEFORE CUTTING EXISTING STRUCTURES. COORDINATE LOCATIONS WITH

STRUCTURAL ENGINEER/ARCHITECT.
CONDUCTORS AND CABLES
1. ALL BUILDING WIRING SHALL BE INSULATED COPPER CONDUCTORS RUN FROM LOAD TO SOURCE INSIDE RACEWAY, CONTINUOUS

(WITHOUT SPLICES) BETWEEN JUNCTION AND PULL BOXES, AND EXPOSED INSIDE PANELS ONLY.
2. ALL SINGLE POLE CIRCUITS SHALL HAVE A DEDICATED NEUTRAL CONDUCTOR ROUTED TO THE SOURCE PANEL.
3. FIELD VERIFY WHETHER A NEUTRAL IS REQUIRED FOR ALL TWO AND THREE POLE CIRCUITS.  FOR ALL LOADS EXCEPT MOTORS, A

NEUTRAL IS ASSUMED TO BE REQUIRED UNLESS FIELD DETERMINED TO BE UNNECESSARY.
4. ALL POWER & CONTROL WIRING ROUTED THROUGH RETURN AIR PLENUMS SHALL BE PLENUM RATED.
5. UP TO 3-20A CIRCUITS MAY SHARE A RACEWAY FOR HOMERUNS WHERE SUITABLE & PER NEC CONDUIT FILL RULES.
6. 120V, 20A. HOME RUNS LONGER THAN 100' AND 277V, 20A. HOME RUNS LONGER THAN 150' SHALL BE #10 MIN.
GROUNDING AND BONDING
1. ALL RACEWAYS AND CIRCUITS SHALL BE PROVIDED WITH A NEC 250 COMPLIANT GREEN GROUND CONDUCTOR.
2. ALL EQUIPMENT SHALL BE PROPERLY BONDED.
5. UPON COMPLETION OF THE WORK, ALL PARTS OF THE ELECTRICAL INSTALLATION SHALL BE MEGGER TESTED AND PROVED TO BE

FREE OF UNWANTED GROUNDS AND OTHER DEFECTS.
6. AT A MINIMUM, A GROUNDING ELECTRODE CONDUCTOR, SIZED PER NEC ARTICLE 250, SHALL BE CONNECTED FROM THE GROUND

BUS OF THE SERVICE ENTRANCE DISCONNECT TO A 3/4"x10' COPPER CLAD STEEL GROUND ROD, TO THE BUILDING METAL COLD
WATER AND GAS PIPING AT THE POINT OF ENTRANCE INTO THE BUILDING, STRUCTURAL STEEL, AND 20' OF BARE COPPER
ENCASED IN THE SLAB.  ADDITIONAL GROUNDING REQUIREMENTS MAY BE SPECIFIED ON THE PLANS OR IN THE SPECIFICATIONS.

7. ROUTING OF GROUNDING ELECTRODE CONDUCTORS SHALL BE IN METAL CONDUIT IN ALL LOCATIONS THAT ARE SUBJECT TO
PHYSICAL ABUSE OR ENVIRONMENTAL DETERIORATION SUCH AS EXTERIOR MOUNTED, EXPOSED BELOW LAY IN CEILING, ETC.

8. PROVIDE A #4 GROUND FROM THE SERVICE ENTRANCE GROUND BUS TO ALL TELEPHONE SERVICE BOARDS AND
COMMUNICATIONS EQUIPMENT ROOMS AND TERMINATE AT A GROUND BUS.

HANGERS AND SUPPORTS
1. SUPPORT RACEWAYS USING GALVANIZED STEEL OR MALLEABLE IRON STRAPS; CHANNEL OR PIPE CLAMPS AS APPROPRIATE.
2. PROVIDE SUPPORTS AT ALL BOXES, ELEC. EQUIP., LOADS, & AT CODE REQUIRED INTERVALS ALONG RACEWAYS.
3. GROUP RELATED RACEWAYS AND SUPPORT USING STEEL CHANNEL CONDUIT RACKS WITH 25% SPARE CAPACITY.
4. SUPPORT LTG, ELEC. EQUIP., RACEWAYS/BOXES, ETC. INDEPENDENTLY.  DO NOT USE CEILING SUPPORT WIRES, PIPING SYSTEMS,

ETC.
RACEWAY AND BOXES
1. PROVIDE COMPLETE RACEWAY SYSTEMS FROM SOURCE TO ALL LOADS WITH DEDICATED SUPPORTS FOR EACH RACEWAY

ELEMENT.
2. PROVIDE ALL REQUIRED BOXES & SUPPORTS FOR WIRING DEVICES, TELECOMMUNICATIONS, FIRE ALARM, ACCESS CONTROL,

CONTROLS EQUIPMENT, ALARMS, SENSORS, ETC.
3. PROVIDE PULL BOXES AT APPROPRIATE LOCATIONS FOR ALL POWER AND SPECIAL SYSTEMS RACEWAYS WHETHER SHOWN ON

PLANS OR NOT.  INSTALL IN CONCEALED, ACCESSIBLE LOCATIONS.
4. DO NOT INSTALL RACEWAY WITH MORE THAN THE EQUIVALENT OF THREE NINETY DEGREE BENDS BETWEEN PULL POINTS.
5. THE CONDUIT ROUTING SHOWN ON THESE PLANS IS DIAGRAMMATIC.
6. COORDINATE INTERIOR ROUTING WITH OTHER TRADES; STRUCTURE; NEW AND EXISTING UTILITIES, DUCTWORK, PIPING; AND

OTHER EXISTING CONDITIONS AS REQUIRED FOR A COMPLETE, CONFLICT FREE INSTALLATION.
7. COORDINATE SITE ROUTING WITH OTHER TRADES; STRUCTURE; NEW AND EXISTING BURIED UTILITIES, PAVED AREAS, CONDUIT

SLEEVES, AND LANDSCAPING BEFORE DIGGING TO AVOID CONFLICTS, DAMAGE, AND TO ALLOW FOR FUTURE INSTALLATIONS.
8. ROUTE RACEWAYS PARALLEL AND PERPENDICULAR TO WALLS, FLOORS, AND CEILINGS.
9. ROUTE EXPOSED CONDUIT PARALLEL AND TIGHT TO STRUCTURAL ELEMENTS.  FOLLOW ALL SURFACE CONTOURS; DO NOT ROUTE

IN FREE AIR FROM POINT TO POINT.
10. INSTALL RACEWAYS SO THAT IT DRAINS TO JUNCTION AND PULL BOXES TO AVOID MOISTURE TRAPS AT LOW POINTS; INSTALL

JUNCTION BOX WITH DRAIN FITTING AT LOW POINTS IN CONDUIT SYSTEM.
11. INSTALL FITTINGS TO ACCOMMODATE EXPANSION AND DEFLECTION WHERE RACEWAY CROSSES SEISMIC, CONTROL, AND

EXPANSION JOINTS.
12. INSTALL SUITABLE PULL STRING OR CORD IN EACH EMPTY RACEWAY, LABEL, AND CAP.
13. CLOSE ENDS AND UNUSED OPENINGS IN SURFACE RACEWAYS, WIREWAY, BOXES, AND ENCLOSURES.
14. WHERE POSSIBLE, ALL CONDUIT ROUTED THROUGH ROOF STRUCTURE SHALL SHARE COMMON PENETRATIONS AS MECHANICAL

DUCTWORK OR PIPING. COORDINATE WITH MECHANICAL CONTRACTOR.
15. ALL ROOF AND WALL PENETRATIONS SHALL BE FLASHED AND SEALED TO MAINTAIN THE FIRE RATING AND WATERPROOFING OF

THE STRUCTURE PER THE MANUFACTURER OF THE MATERIAL'S RECOMMENDED PRACTICES.
16. USE MULTI-GANG BOXES IN ALL POSSIBLE LOCATIONS.
17. PAINT EXPOSED RACEWAYS AND BOXES TO MATCH THE SURFACE TO WHICH THEY ARE ATTACHED.
18. ALL CONDUIT SHALL HAVE AN NEC COMPLIANT GROUND AND AN INSULATED THROAT BUSHING IN PLACE FOR PULLING

CONDUCTORS.
19. ALL CONNECTIONS TO MOTORS, INSTRUMENTS, MACHINES, AND EQUIPMENT SUBJECT TO MOVEMENT OR VIBRATION SHALL BE

MADE USING LIQUID-TIGHT, FLEXIBLE METAL CONDUIT (LFMC), (3FT MAX).
WIRING DEVICES
1. PROVIDE A SECOND "ISOLATED" CODE SIZE GROUND IN CIRCUIT THAT IS DEDICATED TO DEVICES IDENTIFIED AS "I.G".
2. DUPLEX RECEPTACLES MOUNTED ON OPPOSITE SIDES OF A COMMON WALLS SHALL BE A MINIMUM OF 12" APART.  (NO BACK TO

BACK OUTLETS)  TO REDUCE NOISE TRANSFER, JUNCTION BOXES IN ADJACENT ROOMS SHALL NOT BE INSTALLED IN THE SAME
WALL CAVITY. SEPARATE ALL JUNCTION BOXES BY AT LEAST ONE FRAMING MEMBER.

3. PROVIDE GFI RECEPTACLES & DIMMERS WITH DEDICATED NEUTRALS INDEPENDENT OF OTHER LOADS ON THE CIRCUIT.
ENCLOSED SWITCHES AND CONTACTORS
1. TO FACILITATE SAFE REPAIR AND REPLACEMENT OF EQUIPMENT, PROVIDE ALL STARTERS AND DISCONNECTS WITH LOTO

PROVISIONS.
2. MOUNT STARTERS AND DISCONNECTS SERVING HVAC EQUIPMENT TO STRUCTURE ADJACENT TO EQUIPMENT SERVED RATHER

THAN MOUNTING DIRECTLY TO THE EQUIPMENT.  THIS INCLUDES U-CHANNEL SUPPORT AND 120V MAINTENANCE RECEPTACLE FOR
ROOF MOUNTED EQUIPMENT. PROVIDE WORKING SPACE PER NEC REQUIREMENTS.

LIGHTING
1. REFER TO ARCHITECTURAL REFLECTED CEILING PLAN FOR EXACT LIGHT FIXTURE LOCATIONS AND QUANTITIES.
2. EXAMINE THE AREA OF INSTALLATION TO VERIFY ADEQUATE SPACE AND MOUNTING PROVISIONS ARE PROVIDED FOR THE

SPECIFIED LUMINAIRE PRIOR TO ORDERING LUMINAIRES.
3. VERIFY THAT LUMINAIRES WILL NOT INTERFERE WITH REQUIRED CLEARANCES FOR EQUIPMENT INCLUDING FILTER PULL SPACE,

NEC WORKING SPACE IN FRONT OF DISCONNECTS, CONTROL PANELS, ETC.
4. COORDINATE EXIT LIGHT LOCATIONS WITH STRUCTURE AND BUILDING SYSTEMS TO INSURE EXIT SIGNS ARE VISIBLE.
5. PROVIDE GROUND WIRE AND ONE NEUTRAL CONDUCTOR PER CIRCUIT IN ALL LIGHTING CONDUIT.
6. LABEL ALL CIRCUIT BREAKERS SERVING EMERGENCY LIGHTING.
7. UNO, ALL EXIT SIGNS, EMERGENCY EGRESS PATHWAY LIGHT FIXTURES, LIGHTS NOTED "xE", AND LIGHTS SHOWN CROSS HATCHED

SHALL BE CONNECTED TO THE SWITCHED AREA LIGHTING CIRCUIT FOR NORMAL OPERATION AND AN UNSWITCHED CIRCUIT FROM
THE SAME OCPD TO AUTOMATICALLY CONTROL POWER TRANSFER TO AN INTEGRAL BATTERY PACK FOR 90 MINUTES OF
EMERGENCY OPERATION WHEN LOSS OF NORMAL POWER IS SENSED ON THE UNSWITCHED CIRCUIT.  PROVIDE A BATTERY
STATUS INDICATOR MOUNTED IN A VISIBLE LOCATION.

8. INSTALL FIXTURES PLUMB, SQUARE AND LEVEL WITH CEILINGS AND WALLS AND SECURE FIXTURES PER MANUFACTURER'S
PRINTED INSTRUCTIONS.

9. ADJUST AIMABLE FIXTURES, CLEAN, AND PROVIDED ALL FIXTURES WITH LAMPS PRIOR TO OWNER OCCUPANCY.
10. U.N.O., LIGHTING SWITCHES IN ROOMS SHALL CONTROL ONLY FIXTURES IN THAT ROOM.
11. WHEN MORE THAN ONE(1) LIGHTING SWITCH IS SHOWN AT A LOCATION THEY SHALL BE GANGED TOGETHER.
12. LUMINAIRE WHIPS SHALL BE FLEXIBLE METAL CONDUIT, 6FT MAX.  SECURE TO STRUCTURE WITH LISTED SUPPORTS.
LIGHTING CONTROL REQUIREMENTS
1. OCCUPANCY SENSOR OFF DELAY SHALL BE SET BY EC AT END OF PROJECT TO 15 MINUTES.  AMBIENT LIGHT OVERRIDE SHALL BE

SET SUCH THAT THE LUMINAIRES ARE SWITCHED OFF WHEN APPROPRIATE FC LEVEL IS MEASURED ON THE FLOOR (REGARDLESS
OF THE FOOTCANDLES MEASURED AT THE OCCUPANCY SENSOR).

2. INSTALL DIMMER SWITCHES ON THE LOAD SIDE OF OCCUPANCY SENSORS AND OTHER CONTROLS.
3. ALL EXTERIOR LIGHTING SHALL BE CONTROLLED AUTOMATICALLY.  PROVIDE LIGHTING CONTACTOR TO CONTROL ALL EXTERIOR

LIGHTING CIRCUITS BY A SINGLE PHOTOCELL AND/OR ASTRONOMICAL TIME CLOCK WITH HOLIDAY PROGRAMING.  PHOTOCELL
SHOULD BE ROOF MOUNTED.  COORDINATE MOUNTING LOCATION WITH ARCHITECT.

4. ALL LUMINAIRES IN ROOMS WITH BI OR DUAL LEVEL SWITCHING SHALL BE PROVIDED WITH MULTIPLE OR MULTILEVEL BALLASTS
AND WIRED TO ALLOW FOR EVENLY REDUCED ILLUMINATION THROUGHOUT THE SPACE.  UNO, SWITCH "a" SHALL CONTROL THE
OUTER LAMPS IN THE FIXTURES; SWITCH "b" SHALL CONTROL THE INNER LAMPS IN THE FIXTURES.

GENERAL REQUIREMENTS
1. PROVIDE RACEWAY AND BOXES AS SPECIFIED BELOW FOR POWER, LIGHTING, COMMUNICATIONS, FIRE ALARM, ACCESS

CONTROL/SECURITY, CONTROLS, AND OTHER SPECIAL SYSTEMS.
2. PROVIDE RACEWAY AND BOXES FOR ALL EQUIPMENT; LIGHTING; WIRING DEVICES; COMMUNICATIONS EQUIPMENT AND OUTLETS;

FIRE ALARM EQUIPMENT, APPLIANCES, AND DEVICES; ACCESS CONTROL/SECURITY POINTS; CONTROLS POINTS; AND OTHER
SPECIAL SYSTEMS SHOWN ON PLANS.

3. PROVIDE RACEWAY BOXES AT OTHER LOCATIONS AS REQUIRED FOR SPLICES, TAPS, WIRE PULLING, EQUIPMENT CONNECTIONS,
AND COMPLIANCE WITH REGULATORY REQUIREMENTS. RACEWAY AND BOXES ARE SHOWN IN APPROXIMATE LOCATIONS UNLESS
DIMENSIONED. PROVIDE RACEWAY TO COMPLETE WIRING SYSTEM.

4. PROVIDE COMPRESSION CONNECTIONS FOR ALL METAL RACEWAYS.
UNDERGROUND:
1. PROVIDE WRAPPED RIGID STEEL CONDUIT WHERE ENTERING/EXITING SLABS OR GRADE; FOR ELBOWS 1" AND LARGER.
2. PROVIDE THICKWALL NONMETALLIC CONDUIT FOR STRAIGHT RUNS THAT ARE BURIED AND/OR IN CONCRETE.
3. PROVIDE CAST METAL BOXES OR POLYMER CONCRETE BOXES.  COORDINATE WITH ENGINEER.
4. PROVIDE BOXES FOR UTILITY SERVICE CONDUIT OR CABLING PER UTILITY PROVIDER'S SPECIFICATIONS
5. NONMETALLIC HANDHOLES MAY BE USED FOR SITE LIGHTING AND CONTROLS CIRCUITS
6. PROVIDE RIGID STEEL CONDUIT WITHIN 5 FT OF BUILDING FOUNDATION.
IN CONCRETE
1. PROVIDE WRAPPED RIGID STEEL CONDUIT WHERE ENTERING OR EXITING CONCRETE; FOR ELBOWS 1" AND LARGER.
2. PROVIDE THICKWALL NONMETALLIC CONDUIT FOR STRAIGHT RUNS IN CONCRETE.
3. PROVIDE CAST METAL BOXES.  NONMETALLIC MAY BE USED ONLY WITH ENGINEER APPROVAL.
4. USE CONCRETE TIGHT, MASONRY RATED BOXES AND FITTINGS WHERE INSTALLED IN CONCRETE, STONE, BRICK, CMU.
EXTERIOR ABOVE GRADE AND WET/DAMP INTERIOR LOCATIONS:
1. PROVIDE RIGID STEEL CONDUIT AND FITTINGS.
2. PROVIDE CAST METAL OUTLET, JUNCTION, AND PULL BOXES, GASKETED, RATED NEMA 3R MIN.
CONCEALED DRY INTERIOR LOCATIONS:
1. PROVIDE RIGID STEEL CONDUIT, INTERMEDIATE METAL CONDUIT, OR ELECTRICAL METALLIC TUBING.
2. PROVIDE SHEET-METAL BOXES.
EXPOSED DRY INTERIOR LOCATIONS:
1. PROVIDE RIGID STEEL CONDUIT BELOW 10 FEET, AND RIGID STEEL, INTERMEDIATE METAL, OR ELECTRICAL METALLIC TUBING

ABOVE 10 FEET.
2. PROVIDE SHEET-METAL BOXES.

RACEWAY AND BOX SPECIFICATIONS BY LOCATION

FACP
FLA.
FS
FSD
GFI.
GND.
HOA.
HP.
HPS.
HTR.
J-BOX
KCM.
LOTO
LTG.
MCB.
MCC.
MCP.
MIN.
MH.
MLO.
MRS

FIRE ALARM CONTROL PANEL
FULL LOAD AMPS
FLOW SWITCH
FIRE SMOKE DAMPER
GROUND FAULT INTERRUPTER
GROUND
HAND-OFF-AUTO
HORSEPOWER
HIGH PRESSURE SODIUM
HEATER
JUNCTION BOX
THOUSAND CIRCULAR MILLS
LOCK OUT TAG OUT
LIGHT OR LIGHTING
MAIN CIRCUIT BREAKER
MOTOR CONTROL CENTER
MOTOR CIRCUIT PROTECTOR
MINIMUM
METAL HALIDE
MAIN LUGS ONLY
MOTOR RATED SWITCH

MSB.
MTD.
MTS
MV.
N.I.C.
NTS.
Ø
OL.
OE
P.S.
RECPT.
RGS.
SPD
TS
TVSS
TYP.
UG.
UNO.
V.
WH.
WP.
WR.
XFMR.

MAIN SWITCH BOARD
MOUNTED
MANUAL TRANSFER SWITCH
MEDIUM VOLTAGE
NOT IN CONTRACT
NOT TO SCALE
PHASE
OVERLOAD
OVER HEAD ELECTRIC
PULL STRING
RECEPTACLE
RIGID GALVANIZED STEEL
SURGE PROTECTION DEVICE
TAMPER SWITCH
TRANSIENT V. SURGE SUPPRESSER
TYPICAL
UNDERGROUND
UNLESS NOTED OTHERWISE
VOLTAGE
WATER HEATER
WEATHER PROOF
WEATHER RATED
TRANSFORMER

LIGHTING
SYMBOL   DESCRIPTION                         SPECIFICATIONS

POWER
SYMBOL   DESCRIPTION                         SPECIFICATIONS

COMMUNICATIONS
SYMBOL   DESCRIPTION                         SPECIFICATIONS

CONTROLS
SYMBOL   DESCRIPTION                         SPECIFICATIONS

ACCESS CONTROL/SECURITY
SYMBOL   DESCRIPTION                         SPECIFICATIONS

FIRE ALARM
SYMBOL   DESCRIPTION                         SPECIFICATIONS

FLOAT SWITCH    AMPS/VOLTAGE/CONTACTS TO MATCH USE, SCREW CLAMP TERMINALS

THERMOSTAT    BY MECHANICAL

TIMER SWITCH    AMPS/VOLTAGE/CONTACTS TO MATCH USE, SCREW CLAMP TERMINALS

CARD READER    J BOX, 3/4" CONDUIT TO ACCESSIBLE CEILING SPACE OF SECURITY PANEL

CCTV CAMERA (FIXED U.N.O.)    ("PZT" INDICATES PAN/ZOOM/TILT WITH DOME)

DOOR CONTACT    1/2" CONDUIT FROM CONTACT IN DOOR FRAME TO ACCESSIBLE SPACE

ELECTRIC DOOR STRIKE    1/2" CONDUIT FROM STRIKE AT LATCH TO ACCESSIBLE SPACE
ELECTROMAGNETIC DOOR HOLDER    J BOX, 1/2" C. TO ACCESSIBLE CEILING, COORDINATE MOUNTING HEIGHT

   WITH DOOR PROVIDER
 

EXIT ALARM    ALARM WHEN DOOR OPENED

GLASS BREAK DETECTOR    J BOX, 12" C TO ACC. CEILING, COORDINATE LOCATION W/SEC CONTRACTOR

HOLD OPEN ALARM    ALARM WHEN DOOR LEFT OPEN

MOTION DETECTOR    J BOX, 12" C TO ACC. CEILING, COORDINATE LOCATION W/SEC CONTRACTOR

OVERHEAD DOOR CONTACT     1/2" CONDUIT FROM CONTACT TO ACCESSIBLE CEILING SPACE

TOUCH SENSE BAR (CRASH BAR)     1/2" CONDUIT FROM EGRESS DOOR TO ACCESSIBLE CEILING SPACE

PUSH BUTTON    AMPS/VOLTAGE/CONTACTS TO MATCH USE, SCREW CLAMP TERMINALS

RELAY    AMPS/VOLTAGE/CONTACTS TO MATCH USE, SCREW CLAMP TERMINALS

ELECTROMAGNETIC DOOR LOCK    1/2" CONDUIT FROM LOCK TO ACCESSIBLE SPACE

1 POLE, SINGLE THROW ROCKER SWITCH  ALL LIGHTING CONTROLS SHALL BE 20A, 120/277V, UNO.
2 POLE, SINGLE THROW ROCKER SWITCH  FINISHED AREAS: COMMERCIAL GRADE W/WHITE NYLON COVER, UNO
1 POLE, DOUBLE THROW 3-WAY ROCKER  UNFINISHED AREAS: HEAVY DUTY, INDUSTRIAL GRADE TOGGLE SWITCH
2 POLE, DOUBLE THROW 4-WAY ROCKER
SLIDE DIMMER, COMMERCIAL GRADE         VERIFY LOAD SERVED, MATCH RATING AND TYPE OF LOAD
DOOR FRAME SWITCH                    N.O. SWITCH TO TURN ON LIGHTS WHEN DOOR IS OPENED, MNT IN FRAME
SWITCH MOUNTED OCCUPANCY SENSOR      15A, 120/277V INFRARED & ULTRASONIC, PUSHBUTTON OVERRIDE, MNT 

     IN SWITCHBOX, ADJUSTABLE DELAY & DAYLIGHT SENSING, SET AT 15 MIN.

WALL/CEILING MOUNTED OCCUPANCY     15A, 120/277V, INFRARED & ULTRASONIC, CEILING/WALL MOUNTED W/ADJ,
SENSOR    GIMBAL, 110° COVERAGE, ADJUSTABLE DELAY & DAYLIGHT SENSE
CEILING MOUNTED OCCUPANCY         15A, 120/277V, INFRARED & ULTRASONIC, 360° (UNLESS NOTED 180°),
SENSOR    1000 SQ.FT, ADJUSTABLE DELAY & DAYLIGHT SENSE

PHOTOCELL    AMPS/VOLTAGE/CONTACTS TO MATCH USE, SCREW CLAMP TERMINALS

TIMECLOCK    24 HR, 7 DAY ASTRONOMICAL, HOLIDAY SCEHDULING
EMERGENCY LIGHTING FIXTURE    PROVIDE NORMAL POWER FROM AREA LTG CIRCUIT & EMERGENCY BACK-
CONTROLLED BY UNSWITCHED LEG OF     UP FROM AN INTEGRAL 90 MIN. BATTERY PACK OR LOCAL TRANSFER
AREA LIGHTING CIRCUIT    SWITCH & GENERATOR BACKED LIFE SAFETY CIRCUIT
LED EXIT SIGN W/ARROWS AS REQUIRED     90 MIN BATTERY W/SELF DIAGNOSTICS, EDGE LIT GLASS IN FINISHED AREA

POLE MOUNTED LIGHT FIXTURE    PROVIDE A MINIMUM 24"Ø, 8 FT. REINFORCED CONCRETE FOUNDATION
EXTERIOR SPOTLIGHT    PROVIDE A MINIMUM 8 IN.Ø, 12 IN. DEEP CONCRETE PIER

TRACK LIGHTING FIXTURE

CIRCUIT WIRING    THHN/THWN, SOFT DRAWN, STRANDED COPPER; USE SOLID #10 & SMALLER
UNDERGROUND CIRCUIT WIRING    XHHW, SOFT DRAWN, STRANDED COPPER; USE SOLID #10 & SMALLER
UNDERGROUND ELECTRICAL SERVICE    UTILITY SERVICE FEEDER DUCT BANK
OVERHEAD ELECTRICAL SERVICE    UTILITY PROVIDER, MAINTAIN EASEMENT

UTILITY POLE    PER UTILITY PROVIDER SPECIFICATIONS
NEUTRAL, HOT, GROUND CONDUCTORS
HOMERUN TO PANELBOARD "A", CIRCUIT #1
EQUIPMENT CONNECTION POINT    PROVIDE 3 FT. MAX. FMC FROM COUPLING TO VIBRATING EQUIP. TERMINAL
2 POLE, 3 WIRE, 125V SINGLE RECEPT.     20A COMMERCIAL GRADE, WHITE NYLON FACE & COVER. USE HEAVY DUTY,
2 POLE, 3 WIRE, 125V DUPLEX RECEPT     INDUSTRIAL GRADE IN MECHANICAL SPACE & INDUSTRIAL AREAS

PANELBOARD    COPPER PH, N, G BUSSING. CONTINUOUSLY HINGED DOOR & FRONT COVER

ELECTRICAL MANHOLE     PRECAST CONCRETE, GROUNDED, STEEL LID, GRAVEL DRAIN

USB DEVICE RECEPTACLE         DEVICE RCPT W/ 2 USB PORTS (HUBBELL#USB20X2(X))

GROUND FAULT INTERRUPTER    FEED THRU TYPE WITH INDICATOR LIGHT & RESET BUTTON

WEATHERPROOF/WATER RESISTANT

QUADRUPLEX RECEPTACLE

FLOOR MOUNTED RECEPTACLE    ALL WIRING DEVICES SHOWN IN SQUARE BOX TO BE FLOOR OR CEILING MNT

SPECIAL PURPOSE RECEPTACLE    TYPE & RATINGS AS NOTED. VERIFY IF TWISTLOCK IS REQUIRED.

JUNCTION BOX    CAST OR SHEET METAL BOX WITH COVER

TRANSFORMER    COPPER, 2 WINDING, 3-PHASE DELTA TO WYE ON PAD WITH ISOLATORS

MOLDED CASE CKT BREAKER    INVERSE TIME THERMAL/MAGNETIC BOLT ON, ADJUSTABLE LSIG AS REQUIRED

DRAWOUT CIRCUIT BREAKER, AIR TYPE  DIGITAL TRIP UNIT, ADJUSTABLE LSIG

THERMAL OVERLOAD    ADJUSTABLE OVERLOAD, SIZE PER MOTOR FLA

FUSED DISCONNECT SWITCH    SEE ONE LINE

FUSE, HOLDER & PULLER    SEE ONE LINE

POTENTIAL TRANSFORMER    .5% ACCURACY, ENCLOSED

CURRENT TRANSFORMER    TORROIDAL OR RECTANGLE WINDOW, SINGLE RATIO, POLARITY MARKS

METER    SEE ONE LINE

MOTOR, "X" INDICATING HORSE POWER     MOTOR BY OTHERS, UNO; EC TO MAKE WIRING TERMINATIONS

MOTOR RATED TOGGLE SWITCH    20A, 277V, HP RATED, HEAVY DUTY, INDUSTRIAL, LOTO PROVISIONS
MANUAL MOTOR STARTER    AMPS/VOLTAGE/POLES TO MATCH LOAD, THERMAL OVERLOADS, LOTO

DISCONNECT SWITCH     QUICK-MAKE/BREAK LOAD INTERRUPTER KNIFE SWITCH, HINGED METAL
   ENCLOSURE, EXTERNAL OPERABLE HANDLE, LOCABLE ON OR OFF.

COMBINATION STARTER & DISCONNECT    PROVIDE INTEGRAL DISCONNECT FOR STARTERS, VFDS, ETC SHOWN WITH
   A DISCONNECT HANDLE

SURGE PROTECTION DEVICE (TVSS)    UL 1449 TYPE 1, 20KA MIN, UNO

GENERATION REMOTE ANNUNICATOR    LCD DISPLAY, PUSHBUTTON CONTROLS

VARIABLE FREQUENCY DRIVE    RATINGS PER PLANS AND SPECIFICATIONS

MAGNETIC CONTACTOR    20A PER POLE, 120/277V, HOA SWITCH, HINGED METAL ENCLOSURE

MAGNETIC STARTER - FVNR U.N.O.     N.O. & N.C. AUXILLARY CONTACTS, FUSED CPT, ADJUSTABLE OVERLOAD 
    SIZED PER MOTOR HP, REMOTE START INPUT, HOA SWITCH

DATA OUTLET WALL & FLOOR MTD.    4X4 DEEP METAL BOX WITH SINGLE GANG REDUCER
DATA/VOICE OUTLET WALL & FLOOR MTD.    1" CONDUIT FROM BOX TO ACCESSIBLE CEILING
VOICE OUTLET WALL & FLOOR MTD.    INSTALL FLOOR MOUNTED DATA IN FLOORBOX OR POKE THRU
WIRELESS ACCESS POINT (ROUTER)    COORDINATE WAP REQUIREMENTS WITH OWNER
SPEAKER OUTLET CEILING & WALL MTD.     COORDINATE SPEAKER REQUIREMENTS WITH OWNER

AUDIO/VISUAL FIRE ALARM        ADDRESSABLE, HORN, XENON STROBE, ADJUSTABLE STROBE INTENSITY

VISUAL STROBE FIRE ALARM     ADDRESSABLE, XENON STROBE, ADJUSTABLE STROBE INTENSITY

MANUAL PULL STATION    ADDRESSABLE, MANUAL, SINGLE ACTION, ADA COMPLIANT ALARM 

FIRE ALARM SPEAKER

AREA SMOKE DETECTOR    ADDRESSABLE, IONIZATION/PHOTOELECTRIC, ADJUSTABLE SENSITIVITY

AREA HEAT DETECTOR    ADDRESSABLE, RATE OF RISE & FIXED TEMP, SPOT TYPE, LED STATUS

DUCT MOUNTED SMOKE DETECTOR    ADDRESSABLE, SAMPLING TUBE, RELAY CONTACT, LOCATE 3FT FROM FAN
   BEFORE BRANCHES, LED STATUS INDICATOR 

FIRE ALARM PANEL    MODULAR, ADDRESSABLE, AUTOMATIC FA SYSTEM REMOTE MONITORING
   BATTERY BACKUP TO OPERATE FOR 24 HOURS FOLLOWED BY 5 MIN. OF

FIRE ALARM EXTENSION PANEL    ALARM, LCD DISPLAY, PUSHBUTTON CONTROLS

FIRE ALARM PANEL REMOTE ANNUNCIATOR    LCD DISPLAY, PUSHBUTTON CONTROLS

MONITOR MODULE

CONTROL MODULE

HOOD FIRE SUPPRESSION SYSTEM RELAY

SUPERVISORY SWITCH

TAMPER SWITCH

WATER FLOW SWITCH

MOTORIZED SMOKE FIRE DAMPER

FIREMAN'S PHONE JACK, WALL MOUNTED

AREA OF REFUGE BUTTON

ENCLOSED CIRCUIT BREAKER    THERMAL MAGNETIC CIRCUIT BREAKER IN ENCLOSURE.  PROVIDE WITH
   PROVISIONS FOR LOCK OUT CAPABILITIES.

PROVIDE W/ ENCLOSURE RATED WEATHERPROOF & WATER RESISTANT WHEN IN USE

SPECIFIED BY ARCHITECT

4X4 DEEP METAL BOX W/SINGLE GANG REDUCER, 1" CONDUIT TO CEILING

PROVIDE 120V PWR & FA MODULES AT DUCT

PADDLE SWITCH, ACTUATED BY WATER FLOW

MOUNT IN J-BOX, SOLID COVER W/LABEL, 1/2" CONDUIT TO ACCESSIBLE
CEILING

ISOLATED, INSULATED GROUND    DEDICATED #12 GROUND FROM PANEL TO RECEPT, GREEN W/YELLOW STRIP

RECEPTACLE - DUPLEX, MOUNTING IN CEILING
CLG
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1

3

120VAC

FIRE
ALARM

CONTROL
PANEL

SD AMM F HDAMM

TS FS

2 SD

#NOTES:

1. TYPICAL NOTIFICATION APPLIANCE CIRCUIT.  (HORN/STROBE).

2. TYPICAL SIGNALING LINE CIRCUIT.  (ADDESSABLE LOOP).

3. PROVIDE 3/4"C AND (2) CAT 5E CABLES TO OUTSIDE TELEPHONE LINE.

NOTE:

NOT ALL DEVICES ARE SHOWN, SEE PLANS FOR QUANTITY.  COORDINATE
CONDUCTOR TYPE AND QUANTITY WITH FIRE ALARM MANUFACTURER.

F F

S C A L E :  N.T.S.

6   FIRE ALARM RISER DIAGRAM 

STEEL
EXPANSION
ANCHOR

3/8" MIN
GALVANIZED
THREADED
ROD (TYP)

LOCKING
SQUARE
WASHER &
LOCKNUT

CONDUIT
CLAMP. SIZE
AS REQUIRED

MULTIPLE MEMBRANE STRIPPING
PLIES FEATHERED AT FIELD OF
ROOF BY ROOFING CONTRACTOR.
PRIME FLANGE BEFORE STRIPPING

PREFABRICATED FORMED 0.06"
THICK ALUMINUM FLASHING
ROUND COLLAR WITH MIN. 3"
WIDE FLANGE. ATTACH TO ROOF
PER MANUFACTURER'S
INSTRUCTIONS

BATT INSULATIONCONDUIT
(TYP)

SEAL-OFF
FITTING
(TYP)

STAINLESS CLAMP (TYP)

PREFABRICATED RUBBER
BOOT CAP WITH
GRADUATED STEPS &
WEATHER-PROOF
PRESSURE SEAL TO COLLAR

SEALANT AT PENETRATION
TO MEMBRANE JUNCTURE BY
ROOFING CONTRACTOR

ROOF MEMBRANE

ROOF

WATER CUT-OFF
MASTIC COMPATIBLE
WITH ROOF MEMBRANE

CONDUIT CLAMP,
SIZE AS REQUIRED

INTEGRAL GALV LIPPED
STEEL MOUNTING CHANNEL

MAINTAIN A MINIMUM CLEARANCE OF 12" [308mm] ON ALL
SIDES OF ROOF PENETRATION FROM WALLS, CURBS AND
OTHER PROJECTIONS TO FACILITATE PROPER FLASHING.

FLANGES OF ADJACENT FLASHINGS SHALL NOT BE CUT
OF OVERLAPPED.

VERIFY ROOF & STRUCTURAL SYSTEM WITH ARCHITECT.

COORDINATE FLASHING INSTALLATION WITH ROOFING
CONTRACTOR TO ENSURE PROPER METHODS &
MATERIALS ARE USED TO MAINTAIN ROOF WARRANTY.

A.

B.

C.

D.

GENERAL NOTES

CONC. FLOOR SLAB
METAL PIPE OR CONDUIT

NOTES:
1. GYPSUM WALL ASSEMBLY
2. SLEEVE
3. PENETRATING PIPE
4. FORMING MATERIAL TIGHTLY PACKED
5. INTUMESCENT FIRESTOP SEALANT
6. MINIMUM 1/2" BEAD INTUMSCENT FIRESTOP SEALANT AT POINT OF CONTACT
7. CONCRETE FLOOR - CEILING ASSEMBLY
8. PROVIDE PIPE STOPPING SYSTEMS IN SUBMITTALS

METAL PIPE OR CONDUIT
THROUGH A FIRE RATED

GYPSUM WALL ASSEMBLY

1

3

6

2

3

5

7 5 5

3
4

#

S C A L E :  N.T.S.

2   FIRE STOPPING PENETRATION DETAILS 

S C A L E :  N.T.S.

5   ROOF PENETRATION DETAIL 

1  IN-GRADE PULL BOX DETAIL
S C A L E :  N.T.S.

GROUND ROD

WARNING TAPE
SITE PULLBOX

PULLBOX TO BE QUAZITE #PG1730BB30. TRAFFIC
RATED LID TO BE #PG1730HA00 WITH LOGO TO
READ "PRIMARY POWER"  OR EQUAL

MINIMUM OF 6"
OF 3/4" ROUND
GRAVEL BELOW
PULLBOX

CONDUITS - TO OR
FROM PULLBOXES OR
BUILDINGS

EXISTING
FINISHED
GRADE

MINIMUM OF 3" OF
CONCRETE

CONDUITS - TO OR
FROM PULLBOXES OR
BUILDINGS

UNDISTURBED
SOIL

SPLICE
GROUND
WIRE

3" MIN

6"
 - 

8"

24
" M

IN

CONDUIT STUB
TO MEZZANINE
ABOVE

CEILING LINE

CONCEALED CONDUIT
INSTALLED IN WALLS

ACCESS CONTROL
CARD READER

STANDARD
MORTISE LOCK

ELECTRIC
FEED-THROUGH
HINGE

FINISHED FLOOR

CONDUIT STUB DOWN DOOR
FRAME AND CONNECT TO
HINGE
BACKBOX PROVIDED BY
OTHERS FOR POWER
TRANSFER HINGE

PROVIDE MAGNETIC DOOR SWITCH
RECESSED IN DOOR AND DOOR
FRAME INSTALLED IN EXISTING 1"
HOLE PUNCHED IN FRAME AND DOOR

JUNCTION BOX
INSTALLED ABOVE
FINISHED CEILING

1 2 3
654

7 8 9
0* #

S C A L E :  N.T.S.

7   ACCESS CONTROL DOOR DETAIL

1-1/2"
TO
6"

MAX

CONTROLLED
RECEPTACLE
ABOVE COUNTER

NORMAL POWER
RECEPTACLE
ABOVE COUNTER

VOICE/DATA
OUTLET
ABOVE COUNTER

1-1/2"
TO
6"

MAX

1-1/2"
TO
6"

MAX

CONTROLLED
POWER
RECEPTACLE

NORMAL
POWER
RECEPTACLE

VOICE/DATA
OUTLET

1-1/2"
TO
6"

MAX

ACAC AC

COORDINATE WITH ARCHITECTURAL
SHEET G1.02, PRIOR TO ROUGH-IN.

BARE #4/0 COPPER
GROUND ROUTED
AS INDICATED ON
PLAN DRAWING

1"

1"

1"

1"
2"
TYP.

350MCM COPPER
THHN GRN FROM
GROUND LOOP

CADWELD TYPE LA
OR EQUIVALENT

CRIMP CONNECTION

T & B CAT. NO. 54866BE,
TWO HOLE, LONG
BARREL TYPE LUG. USE
BURNDY HY-GROUND
COMPRESSION ONLY.

INSULATOR
LUG

STAND OFF
BRACKET

12"L x 3"H x 1/4"D (MIN.),
HARD DRAWN COPPER BAR STOCK
OR
CADWELD GROUND BAR ASSEMBLY
I/O PIGTAIL CAT. # B 544A017

1/2" DIA. DRILL AND TAPPED

12"

3/8" MIN GALV
THREADED ROD
(TYP)

LOCKING SQUARE
WASHER &
LOCKNUT

INTEGRAL
GALVANIZED
LIPPED STEEL
MOUNTING
CHANNEL
WASHER &
LOCKNUT

REFER TO PLANS FOR
QUANTITY & SIZE OF
CONDUITS

CONDUIT CLAMP
SIZE AS
REQUIRED

METAL CHANNEL STRUT SUPPORT LONGER THAN 36".
SHALL BE INSTALLED WITH A CENTER SUPPORT ROD.

FASTEN THREADED ROD TO STRUCTURE BY
APPROVED METHOD PER SPECIFICATION xx xxxx,
RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS.
FIELD VERIFY EXACT CONDITIONS.

FOR TRAPEZE INSTALATIONS IN SEISMIC AREAS REFER
TO SPECIFICATION SECTION xx xxxx. SEISMIC
RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL
COMPONENTS.

1.

2.

3.

NOTES:

INTEGRAL
GALVANIZED
LIPPED STEEL
MOUNTING
CHANNEL

WALL

STUB CONDUIT OUT OF WALL ABOVE CEILING, AT
STRUCTURE, OR AT +/-18"AFF AS SITUATION
DIRECTS.  INSTALL INSULATED THROAT BUSHING.
FIRE SEAL CONDUIT PENETRATION TO MAINTAIN
RATING OF WALL WHERE APPLICABLE.

1" C. TYPICAL.
PROVIDE PULL WIRE.

*VERIFY EXACT WALL TYPES WITH ARCHITECTURAL
 DRAWINGS.  DRAWING IS INTENDED FOR GENERAL
 REFERENCE;  ALL REQUIRED EQUIPMENT AND
SUPPORTS
 NOT SHOWN.

PROVIDE 4" SQ, 2-1/8" DEEP BOX, 1-GANG
MUD RING.  RJ-45 JACKS, FACEPLATE AND
CABLING BY OWNER.

WALL

3/4" C. TYPICAL.
PROVIDE PULL WIRE.

*VERIFY EXACT WALL TYPES WITH ARCHITECTURAL
 DRAWINGS.  DRAWING IS INTENDED FOR GENERAL
 REFERENCE;  ALL REQUIRED EQUIPMENT AND
SUPPORTS
 NOT SHOWN.

3/4" C. TYPICAL.

STUB CONDUIT OUT OF WALL ABOVE CEILING, AT
STRUCTURE, OR AT +/-18"AFF AS SITUATION
DIRECTS.  INSTALL INSULATED THROAT BUSHING.
FIRE SEAL CONDUIT PENETRATION TO MAINTAIN
RATING OF WALL WHERE APPLICABLE.

PROVIDE 4" SQ, 2-1/8" DEEP BOX, 1-GANG
MUD RING.  TYP OF 2.  WIRING BY MC.

THERMOSTAT BOX

HUMIDISTAT BOX BELOW T-STAT
WHERE APPLICABLE

UNDERGROUND
METAL WATER PIPE

BUILDING STEEL

LISTED CONNECTIONS
MADE WITHIN 5 FT OF
POINT OF ENTRANCE
OF PIPE AND PRIOR TO
WATER METERING.
APPLIES TO DOMESTIC
WATER AND FIRE
SPRINKLER RISER.

ELECTRICAL
SERVICE MAIN

PVC
SLEEVE UL LISTED TERMINATION

UFER: CONCRETE-ENCASED ELECTRODE SHALL
BE #4 AWG BARE COPPER CONDUCTOR, STEEL
REINFORCING BAR OR ROD NOT LESS THAN 1/2"
DIAMETER AND AT LEAST 20 FT LONG.  LOCATE IN
BUILDING FOUNDATION WALL OR FOOTING

N-G BOND

BOND GAS PIPING
PER NEC 250.

FACP GROUND BAR
SECURITY SYSTEM GROUND BAR
PHONE DEMARC GROUND BAR

INTERSYSTEM
GROUNDING
BAR

#4 AWG CU

GROUND ROD

N G

GROUND RING

6'-0"
MIN

#6 AWG CU

#6 AWG GND

1
GROUND SIZE FOR THIS PROJECT:

MAIN SERVICE GND ELECTRODE - #4 AWG

2

3

MAIN SERVICE N-G BOND - #4 AWG

NOTE: SEE POWER PLANS AND RISERS FOR
EGC AND NEUTRAL SIZING.

1

1 2

3

GROUND RING - #2 AWG

S C A L E :  N.T.S.

3  RECEPTACLE SPACING DETAIL
S C A L E :  N.T.S.

4   GROUND BAR DETAIL

S C A L E :  N.T.S.

8  CONDUIT TRAPEZE MOUNTING DETAIL

S C A L E :  N.T.S.

10   T-STAT/H-STAT ROUGH-IN DETAIL
S C A L E :  N.T.S.

9   VOICE AND DATA ROUGH-IN
S C A L E :  N.T.S.

11   BLDG GROUNDING SYSTEM DETAIL

ELECTRICAL
DETAILS

E0.02
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A. ALL EQUIPMENT SHOWN GRAYSCALE IS EXISTING TO REMAIN.

B. ELECTRICAL CONTRACTOR SHALL PROVIDE ALL ELECTRICAL EQUIPMENT SHOWN
AS NEW, UON

C. THE ELECTRICAL CONTRACTOR SHALL VERIFY ALL COSTS ASSOCIATED WITH THE
INSTALLATION OF THE NEW ELECTRICAL SERVICE WITH UTILITY AND INCLUDE IN
BID.

D. PROVIDE ARC FLASH LABELING FOR ALL NEW EQUIPMENT AS REQUIRED PER NEC
ARTICLE 110.16 AND NFPA-70E.

E. ALL CONDUCTORS SHALL BE COPPER TYPE THWN-2 (EXTERIOR).

F. ALL GROUNDING SHALL BE IN ACCORDANCE WITH NEC REQUIREMENTS.

G. REFER TO SPECIFICATIONS, SCHEDULES, DETAILS AND GENERAL NOTES SHEET
FOR ADDITIONAL SITE REQUIREMENTS.

ONE-LINE GENERAL NOTES:

1. UNLESS SUPPLIED BY THE UTILITY COMPANY, THE FAULT CURRENT LEVEL SHALL
BE DETERMINED FROM TABLE 1 "SHORT-CIRCUIT CURRENTS AVAILABLE FROM
VARIOUS SIZE TRANSFORMERS" (BASED ON WORST CASE IMPEDANCE) IN
BUSSMANN'S ELECTRICAL PROTECTION HANDBOOK.

2. TRANSFORMER SECONDARY INSTALLATION SHALL COMPLY WITH NEC
240.21(B)(2).

3. PER THE SHELL BUILDING CONSTRUCTION DOCUMENTS, THE EXISTING
EXTERIOR LUMINAIRES SHALL BE SWITCHED BY A CONTACTOR CONTROLLED BY
A 24 HOUR, 7 DAY ASTRONOMICAL TIME CLOCK WITH HOLIDAY SCHEDULING.
CONTACTOR AND TIME CLOCK ARE MOUNTED ADJACENT TO PANEL. ELECTRICAL
CONTRACTOR SHALL ADJUST TIMECLOCK TO TURN LIGHTS ON AT DUSK AND
LIGHTS OFF AT 10 PM.

ONE-LINE KEYED NOTES     :X

277/480V
3PH, 4W

600 A PNL
MLO

PANEL
'H'

120/208V
3PH, 4W
225A PNL

MLO

PANEL
'LSEC2'

120/208V
3PH, 4W
600A PNL
600A MCB

PANEL
'LSEC3'

XMFR T1
225KVA

MV-208Y/120V
3PH, 4W

ELECTRICAL ONE
LINE & SCHEDULES

S C A L E :  N.T.S.

1 ELECTRICAL ONE-LINE DIAGRAM              
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EXISTING SDEEXISTING UTILITY PAD
MOUNTED XMFR

EXISTING  WIREWAY

EXISTING
HP

PANEL

EXISTING
LP

PANEL

EXISTING UNDERGROUND
SERVICE FROM BUILDING #1

TRANSFORMER TO
BUILDING #2 TRANSFORMER

EXISTING UNDERGROUND
SERVICE FROM BUILDING #2
TRANSFORMER TO
BUILDING #3 TRANSFORMER

EXISTING UNDERGROUND
SERVICE FROM BUILDING #2
TRANSFORMER TO FIRE
PUMP

EXISTING UNDERGROUND
SERVICE FROM BUILDING #2
TRANSFORMER TO PUMP
HOUSE SERVICE

EXISTING BUILDING
MOUNTED TRANSFORMER

EXISTING
CT METER

CT

600 AF
DISC.

53,878 1

43,6631

NEW METER
TRANSSOCKET PER

POWER COMPANY
REQUIREMENTS

EGH
CNA

EXISTING

120/208V
3PH, 4W
225A PNL
225A MCB

PANEL
'LSEC1'

15,535

1

EXTERIOR INTERIOR

EXISTING
DISCONNECT

2 SETS:
4#350 KCMIL,
#1 GND
3" C

4#4/0,
#4 GND
2-1/2" C

2 SETS:
3#3/0,

#3 GND
2" C

2 SETS:
4#350 KCMIL,

#1 GND
3" C

2
3
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A

B

C

D

E

F

G

A

B

C

D

E

F

GGG

X X X X X X X

VS

VS

D

VS

VS

D

VS

OPEN TO ABOVE

OPEN TO ABOVE
100 RECEPTION

101 EXEC.
ADMIN.OFFICE

102 GENERAL
MANAGER OFFICE

103 CORR.
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GENERAL NOTES:

FIRST FLOOR
ELECTRICAL

LIGHTING PLAN

1   ELECTRICAL LIGHTING PLAN - FIRST FLOOR
S C A L E :  1/8" = 1'-0"

1. LUMINAIRES SHOWN HATCHED OR TAGGED "xE" AND ALL EXIT SIGNS SHALL
BE PROVIDED WITH INTEGRAL BATTERY PACKS FOR 90 MIN OF EMERGENCY
OPERATION.  PROVIDE WITH VISIBLE BATTERY STATUS INDICATOR. TYPICAL

2. HIGH-BAY LIGHTS SHALL BE PROVIDED WITH INTEGRAL SENSOR FOR
CONTROLS. REFER TO LIGHTING FIXTURE SCHEDULE ON SHEET E0.3.

3. LOWER CASE LETTER ADJACENT TO LUMINAIRE INDICATES SWITCHLEG TO
SERVE LUMINAIRE.

4. SWITCH SERVING LIGHTS ON SECOND FLOOR. SEE E2.02 FOR
CONTINUATION.

5. PROVIDE SWITCH MOUNTED DUAL TECHNOLOGY OCCUPANCY SENSOR WITH
INTEGRAL ON/OFF CONTROL SWITCH AND DUAL RELAYS FOR LIGHTING AND
EXHAUST FAN. TYPICAL.

KEYED NOTES    :X

A. REFER TO SPECIFICATIONS, SCHEDULES, DETAILS AND GENERAL NOTES
SHEET FOR ADDITIONAL LIGHTING INSTALLATION REQUIREMENTS.

B. CONTRACTOR SHALL COORDINATE LUMINAIRE LOCATIONS WITH THE
ARCHITECTURAL ELEVATIONS AND RCP PRIOR TO INSTALLATION.  VERIFY
LOCATIONS AND MOUNTING METHODS AND MATERIALS THAT ARE UNCLEAR
PRIOR TO ORDERING OR INSTALLING LUMINAIRES.

C. CIRCUIT NUMBER AND FIXTURE TAG SHOWN ADJACENT TO EACH
LUMINAIRE.

D. CIRCUIT EXIT SIGNS (UNSWITCHED) WITH THE ADJACENT LIGHTING IN THE
ROOM.

E. UON, ALL CIRCUITS SHOWN ON THIS DRAWING WILL BE FED FROM PANEL
'H'.
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GENERAL NOTES:

SECOND FLOOR
ELECTRICAL

LIGHTING PLAN

1   ELECTRICAL LIGHTING PLAN - SECOND FLOOR
S C A L E :  1/8" = 1'-0"

1. LUMINAIRES SHOWN HATCHED OR TAGGED "xE" AND ALL EXIT SIGNS SHALL
BE PROVIDED WITH INTEGRAL BATTERY PACKS FOR 90 MIN OF EMERGENCY
OPERATION.  PROVIDE WITH VISIBLE BATTERY STATUS INDICATOR. TYPICAL

2. HIGH-BAY LIGHTS SHALL BE PROVIDED WITH INTEGRAL SENSOR FOR
CONTROLS. REFER TO LIGHTING FIXTURE SCHEDULE ON SHEET E0.3.

3. LOWER CASE LETTER ADJACENT TO LUMINAIRE INDICATES SWITCHLEG TO
SERVE LUMINAIRE.

4. PROVIDE SWITCH MOUNTED DUAL TECHNOLOGY OCCUPANCY SENSOR WITH
INTEGRAL ON/OFF CONTROL SWITCH AND DUAL RELAYS FOR LIGHTING AND
EXHAUST FAN. TYPICAL.

5. PER THE SHELL BUILDING CONSTRUCTION DOCUMENTS, THE EXISTING
EXTERIOR LUMINAIRES SHALL BE SWITCHED BY A CONTACTOR CONTROLLED
BY A 24 HOUR, 7 DAY ASTRONOMICAL TIME CLOCK WITH HOLIDAY
SCHEDULING.  CONTACTOR AND TIME CLOCK ARE MOUNTED ADJACENT TO
PANEL. ELECTRICAL CONTRACTOR SHALL ADJUST TIMECLOCK TO TURN
LIGHTS ON AT DUSK AND LIGHTS OFF AT 10 PM. CONTRACTOR T OVERIFY
THE NUMBER AND LOCATION OF THE EXISTING EXTERIOR LUMINARES.

KEYED NOTES    :X

A. REFER TO SPECIFICATIONS, SCHEDULES, DETAILS AND GENERAL NOTES
SHEET FOR ADDITIONAL LIGHTING INSTALLATION REQUIREMENTS.

B. CONTRACTOR SHALL COORDINATE LUMINAIRE LOCATIONS WITH THE
ARCHITECTURAL ELEVATIONS AND RCP PRIOR TO INSTALLATION.  VERIFY
LOCATIONS AND MOUNTING METHODS AND MATERIALS THAT ARE UNCLEAR
PRIOR TO ORDERING OR INSTALLING LUMINAIRES.

C. CIRCUIT NUMBER AND FIXTURE TAG SHOWN ADJACENT TO EACH
LUMINAIRE.

D. CIRCUIT EXIT SIGNS (UNSWITCHED) WITH THE ADJACENT LIGHTING IN THE
ROOM.
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1   ELECTRICAL POWER PLAN - FIRST FLOOR
S C A L E :  1/8" = 1'-0"

X

GENERAL NOTES:
A. FURNISH AND INSTALL ALL ITEMS, INCLUDING EVERY ARTICLE, DEVICE, OR

ACCESSORY REASONABLY NECESSARY TO FACILITATE EACH SYSTEM'S FUNCTIONING
AS INDICATED BY THE DESIGN AND THE EQUIPMENT SPECIFIED.  ELEMENTS OF THE
WORK SHALL INCLUDE, BUT ARE NOT LIMITED, MATERIALS, LABOR, SUPERVISION,
SUPPLIES, EQUIPMENT, TRANSPORTATION, HOSTING/RIGGING, STORAGE, UTILITIES,
AND ALL REQUIRED PERMITS AND LICENSES.

B. DRAWINGS ARE SCHEMATIC IN NATURE AND DO NOT NECESSARILY REFLECT ALL
WORK REQUIRED TO COMPLETE PROJECT.  CONTRACTOR SHALL PROVIDE ALL
MATERIALS, LABOR AND EQUIPMENT AS REQUIRED TO COMPLETE PROJECT WITHIN
DESIGN INTENT AT NO ADDITIONAL COST TO OWNER OR TENANT.  CONTRACTOR
SHALL REQUEST ADDITIONAL INFORMATION IN CASES OF DOUBT.

C. REFER TO SPECIFICATIONS, SCHEDULES, DETAILS AND GENERAL NOTES SHEET FOR
ADDITIONAL ELECTRICAL EQUIPMENT AND SYSTEM INSTALLATION REQUIREMENTS.

D. FOR FIRE ALARM WORK, A CONTRACTOR LICENSED PER STATE FIRE MARSHAL'S
REQUIREMENTS MUST DO THE WORK AND SUBMIT SHOP DRAWINGS FOR REVIEW AND
APPROVAL. CODE COMPLIANT FIRE ALARM DEVICES SHALL BE PROVIDED FOR FULL
COVERAGE OF THIS SPACE IN STRICT ACCORDANCE WITH NFPA-72, AND ALL CITY,
STATE, NATIONAL CODES AND STANDARDS, IFC. ALL FIRE ALARM DEVICES SHALL
EXACTLY MATCH BUILDING STANDARD.

E. REFER TO ELECTRICAL EQUIPMENT SCHEDULE FOR DISCONNECT AND CONTROLS
REQUIREMENTS.

F. SPECIAL REQUIREMENTS SUCH AS WATERPROOF (WP) AND ABOVE COUNTER (AC)
ARE NOTED ADJACENT TO RECEPTACLES.

G. CONTRACTOR SHALL PROVIDE POWER TO ALL ITEMS SHOWN FROM THE PANEL AND
CIRCUIT NUMBERS THAT ARE SHOWN ADJACENT TO THE LOAD (RECEPTACLE,
DISCONNECT, JBOX, EQUIPMENT CONNECTION POINT, ETC).  SIZE CIRCUIT PER PANEL
SCHEDULE.  PROVIDE NEUTRAL AND GROUND, U.N.O.

H. CONTRACTOR SHALL COORDINATE ALL WIRING DEVICE LOCATIONS WITH
ARCHITECTURAL ELEVATIONS PRIOR TO ROUGH-IN.

KEYED NOTES     :
1. EXISTING UTILITY METER AND PANEL.

2. EXISTING TELEPHONE/CABLE SERVICE BOXES.

3. FLUSH SERVICE FLOOR BOX WITH TWO DUPLEX RECEPTACLES, TWO HDMI PORTS AND
TWO DATA MOUNTING PLATE RECESSED IN BOX WITH A SHARED ACCESS SPACE
INSIDE.  POWER AND DATA SHALL BE IN SEPARATE COMPARTMENTS ON OPPOSITE
SIDES OF BOX.  COORDINATE MOUNTING PLATES AND COMMUNICATIONS JACKS TO BE
USED WITH OWNER'S COMMUNICATIONS REPRESENTATIVE.  PROVIDE WITH COVER
PLATE SUITABLE FOR FLOORING. COORDINATE FINAL LOCATION WITH LEG OF
CONFERENCE TABLE. ROUTE 3/4" POWER AND 1-1/2" DATA CONDUITS TO TV WALL.

4. PROVIDE TWO(2) COMPARTMENT POWER/DATA POLE TO MATCH SYSTEM FURNITURE.
STUB POLE 3" MIN ABOVE CEILING.  ROUTE CONDUCTORS IN FMC TO POLE. PROVIDE
CIRCUITS NOTED THROUGH POLE TO RECEPTACLES IN SYSTEM FURNITURE.
COORDINATE LOCATION, POWER POLE PURCHASE, AND INSTALLATION OF
CONDUCTORS WITH FURNITURE PROVIDER.  PROVIDE DEDICATED NEUTRAL AND
GROUND WITH EACH CIRCUIT AND MAKE ALL ELECTRICAL TERMINATIONS.
COORDINATE CIRCUIT COUNT WITH FURNITURE PRIOR TO ROUGH-IN.

5. MOUNT EQUIPMENT TO STRUCTURE ABOVE CEILING ADJACENT TO LOAD TO BE
SERVED, IN A VISIBLE AND ACCESSIBLE LOCATION, AND PROVIDED WITH WORKING
SPACE.  COORDINATE LOCATION WITH OTHER TRADES PRIOR TO ROUGH-IN. PROVIDE
GFCI RECEPTACLE MOUNTED BELOW DISCONNECT. RECEPTACLE SHALL BE
CIRCUITED TO NEAREST GENERAL PURPOSE CIRCUIT.

6. INDOOR UNIT IS POWERED BY OUTDOOR UNIT. PROVIDE 3 #12'S IN 3/4" CONDUIT FROM
INDOOR UNIT TO OUTDOOR UNIT. COORDINATE CONDUIT ROUTING WITH
REFRIGERANT PIPING. PROVIDE RECEPTACLE MOUNTED BELOW UNIT FOR
CONDENSATE PUMP. RECEPTACLE SHALL BE CIRCUITED TO NEAREST GENERAL
PURPOSE CIRCUIT.

7. PROVIDE A GROUND LUG AND TERMINAL STRIP WITH A #4 ISOLATED GROUND
CONDUCTOR BONDED TO THE GROUNDING ELECTRODE AT THE SERVICE ENTRANCE
DISCONNECT.

8. LOCATION OF DATA RACK. FIELD COORDINATE FINAL LOCATION AND INSTALLATION
WITH OWNER.

9. PROVIDE TWO(2) 2" CONDUITS FROM BUILDING TELECOM DEMARC TO INDICATED
LOCATION, WITH PULL STRING.  COORDINATE TERMINATION POINT WITH
COMMUNICATIONS CONTRACTORS.  REFER TO ARCHITECTURAL PLANS TO DETERMINE
CONDUIT RUN LENGTHS AND ROUTING.

10. PROVIDE 3/4" FIRE RATED PLYWOOD BACKBOARD FOR MOUNTING COMMUNICATIONS
EQUIPMENT.  WIDTH OF PANEL SHALL BE COORDINATED WITH INFORMATION
TECHNOLOGIES CONTRACTOR.  PAINT TO MATCH WALL TO WHICH BOARD IS
ATTACHED.

11. COORDINATE WITH MECHANICAL DRAWINGS FOR NEW THERMOSTAT LOCATIONS.

12. PROVIDE 60A/600V/3P/N1 DISCONNECT SWITCH FOR WELDER EQUIPMENT.
COORDINATE INSTALLATION DETAILS WITH ARCHITECT AND OWNER PRIOR TO
ROUGH-IN.

13. PROVIDE 30A/600V/3P/N1 DISCONNECT SWITCH FOR WELDER FUME EXTRACTOR.
COORDINATE INSTALLATION DETAILS WITH ARCHITECT AND OWNER PRIOR TO
ROUGH-IN.

14. PROVIDE JUNCTION BOX AT 48" AFF FOR CARD READER.  ROUTE 1/2" CONDUIT FROM
J-BOX TO ACCESSIBLE CEILING.  PROVIDE CONDUIT FROM ACCESSIBLE CEILING TO
TOP OF DOOR FRAME FOR DOOR CONTACT SWITCH AND TO JAM FOR ELECTRIC
STRIKE.RE: 5/E0.02.

15. MOUNT EQUIPMENT ON WALL ADJACENT TO LOAD TO BE SERVED, IN A VISIBLE AND
ACCESSIBLE SPACE, AND PROVIDED WITH NEC REQUIRED CLEARANCES. COORDINATE
LOCATION WITH OTHER TRADES PRIOR TO ROUGH-IN.

16. INSTALL RACEWAY AND PROVIDE (1) 3" ELECTRICAL SERVICE CONDUIT WITH
PULL-STRING FROM INTERIOR OF BUILDING (AS INDICATED) TO FUTURE WORK AREAS.
TERMINATE 4FT PAST  WALL. INSTALL HIGH AND TIGHT AGAINST CEILING. COORDINATE
FINAL ROUTING IN FIELD PRIOR TO ROUGH-IN. RE: 2/E0.02.

17. PROVIDE JUNCTION BOX FOR  SIGN. COORDINATE EXACT LOCATION OF JUNCTION BOX
WITH ARCHITECTURAL ELEVATIONS, TENANT & LANDLORD PRIOR TO ROUGH-IN.

18. PROVIDE DUCT MOUNTED SMOKE DETECTOR IN AIR DUCT OF HVAC UNIT.  DUCT
DETECTOR TO BE WIRED TO SHUT DOWN UNIT UPON DETECTION OF SMOKE.  PROVIDE
DUCT DETECTOR WITH LED ALARM INDICATOR REMOTE MOUNTED TO BOTTOM OF
CEILING BELOW UNIT SERVED.  PROVIDE CONTROL POWER FOR DUCT DETECTOR
FROM UNIT SERVED.  COORDINATE REQUIREMENTS AND INSTALLATION WITH
MECHANICAL CONTRACTOR AND INTERFACE WITH FIRE ALARM SYSTEM WITH FIRE
ALARM CONTRACTOR.

a. PROVIDE A COMPLETE FIRE ALARM SYSTEM IN ACCORDANCE WITH ALL
NATIONAL, STATE, AND LOCAL CODES.

b. EXISTING FIRE ALARM PANEL SHOWN FOR REFERENCE FROM SHELL
BUILDING CONSTRUCTION DOCUMENTS.

c. PROVIDE RECESSED REMOTE ANNUNCIATOR PANEL, AS INDICATED.

d. EC SHALL ADD ANNUNCIATION DEVICES TO THE SYSTEM PANEL.

e. REFER TO THE SPECIFICATIONS AND ANY PERTINENT SHEET WORK NOTES
ON THESE DRAWINGS FOR MORE INFORMATION.

f. PROVIDE A COMPLETE SET OF FIRE MARSHAL APPROVED SHOP DRAWINGS
TO THE ENGINEER PRIOR TO ROUGH-IN.

g. CELLULAR DATA IS ACCEPTABLE.

FIRE ALARM DESIGN/BUILD NOTES
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SECOND FLOOR
ELECTRICAL
POWER PLAN

1   ELECTRICAL POWER PLAN - SECOND FLOOR
S C A L E :  1/8" = 1'-0"

X

GENERAL NOTES:
A. FURNISH AND INSTALL ALL ITEMS, INCLUDING EVERY ARTICLE, DEVICE, OR

ACCESSORY REASONABLY NECESSARY TO FACILITATE EACH SYSTEM'S FUNCTIONING
AS INDICATED BY THE DESIGN AND THE EQUIPMENT SPECIFIED.  ELEMENTS OF THE
WORK SHALL INCLUDE, BUT ARE NOT LIMITED, MATERIALS, LABOR, SUPERVISION,
SUPPLIES, EQUIPMENT, TRANSPORTATION, HOSTING/RIGGING, STORAGE, UTILITIES,
AND ALL REQUIRED PERMITS AND LICENSES.

B. DRAWINGS ARE SCHEMATIC IN NATURE AND DO NOT NECESSARILY REFLECT ALL
WORK REQUIRED TO COMPLETE PROJECT.  CONTRACTOR SHALL PROVIDE ALL
MATERIALS, LABOR AND EQUIPMENT AS REQUIRED TO COMPLETE PROJECT WITHIN
DESIGN INTENT AT NO ADDITIONAL COST TO OWNER OR TENANT.  CONTRACTOR
SHALL REQUEST ADDITIONAL INFORMATION IN CASES OF DOUBT.

C. REFER TO SPECIFICATIONS, SCHEDULES, DETAILS AND GENERAL NOTES SHEET FOR
ADDITIONAL ELECTRICAL EQUIPMENT AND SYSTEM INSTALLATION REQUIREMENTS.

D. FOR FIRE ALARM WORK, A CONTRACTOR LICENSED PER STATE FIRE MARSHAL'S
REQUIREMENTS MUST DO THE WORK AND SUBMIT SHOP DRAWINGS FOR REVIEW AND
APPROVAL. CODE COMPLIANT FIRE ALARM DEVICES SHALL BE PROVIDED FOR FULL
COVERAGE OF THIS SPACE IN STRICT ACCORDANCE WITH NFPA-72, AND ALL CITY,
STATE, NATIONAL CODES AND STANDARDS, IFC. ALL FIRE ALARM DEVICES SHALL
EXACTLY MATCH BUILDING STANDARD.

E. REFER TO ELECTRICAL EQUIPMENT SCHEDULE FOR DISCONNECT AND CONTROLS
REQUIREMENTS.

F. SPECIAL REQUIREMENTS SUCH AS WATERPROOF (WP) AND USB RECEPTACLES (D)
ARE NOTED ADJACENT TO RECEPTACLES.

G. CONTRACTOR SHALL PROVIDE POWER TO ALL ITEMS SHOWN FROM THE PANEL AND
CIRCUIT NUMBERS THAT ARE SHOWN ADJACENT TO THE LOAD (RECEPTACLE,
DISCONNECT, JBOX, EQUIPMENT CONNECTION POINT, ETC).  SIZE CIRCUIT PER PANEL
SCHEDULE.  PROVIDE NEUTRAL AND GROUND, U.N.O.

H. CONTRACTOR SHALL COORDINATE ALL WIRING DEVICE LOCATIONS WITH
ARCHITECTURAL ELEVATIONS PRIOR TO ROUGH-IN.

KEYED NOTES     :

1. PROVIDE FIRE RATED POKE THROUGH WITH TWO DUPLEX RECEPTACLES, TWO HDMI
PORTS AND TWO DATA MOUNTING PLATES RECESSED IN BOX WITH A SHARED ACCESS
SPACE INSIDE. POWER AND DATA SHALL BE IN SEPARATE COMPARTMENTS ON
OPPOSITE SIDES OF BOX.  COORDINATE MOUNTING PLATES AND COMMUNICATIONS
JACKS TO BE USED WITH OWNER'S COMMUNICATIONS REPRESENTATIVE.  PROVIDE
WITH COVER PLATE SUITABLE FOR FLOORING. COORDINATE FINAL LOCATION WITH
LEG OF CONFERENCE TABLE. ROUTE 3/4" POWER AND 1-1/2" DATA CONDUITS VIA
PLENUM SPACE ON FLOOR BELOW TO TV WALL AND BACK UP THROUGH A
COREDRILLED OPENING TO THE TV WALL BOX ON THE LEVEL OF CONSTRUCTION

2. PROVIDE TWO(2) COMPARTMENT POWER/DATA POLE TO MATCH SYSTEM FURNITURE.
STUB POLE 3" MIN ABOVE CEILING.  ROUTE CONDUCTORS IN FMC TO POLE. PROVIDE
CIRCUITS NOTED THROUGH POLE TO RECEPTACLES IN SYSTEM FURNITURE.
COORDINATE LOCATION, POWER POLE PURCHASE, AND INSTALLATION OF
CONDUCTORS WITH FURNITURE PROVIDER.  PROVIDE DEDICATED NEUTRAL AND
GROUND WITH EACH CIRCUIT AND MAKE ALL ELECTRICAL TERMINATIONS.
COORDINATE CIRCUIT COUNT WITH FURNITURE PRIOR TO ROUGH-IN. PROVIDE CREDIT
TO TENANT IF CIRCUIT COUNT IS LESS THAN 4.

3. MOUNT EQUIPMENT TO STRUCTURE ABOVE CEILING ADJACENT TO LOAD TO BE
SERVED, IN A VISIBLE AND ACCESSIBLE LOCATION, AND PROVIDED WITH WORKING
SPACE.  COORDINATE LOCATION WITH OTHER TRADES PRIOR TO ROUGH-IN. PROVIDE
GFCI RECEPTACLE MOUNTED BELOW DISCONNECT. RECEPTACLE SHALL BE
CIRCUITED TO NEAREST GENERAL PURPOSE CIRCUIT.

4. INDOOR UNIT IS POWERED BY OUTDOOR UNIT. PROVIDE 3 #12'S IN 3/4" CONDUIT FROM
INDOOR UNIT TO OUTDOOR UNIT. COORDINATE CONDUIT ROUTING WITH
REFRIGERANT PIPING.

5. PROVIDE A GROUND LUG AND TERMINAL STRIP WITH A #4 ISOLATED GROUND
CONDUCTOR BONDED TO THE GROUNDING ELECTRODE AT THE SERVICE ENTRANCE
DISCONNECT.

6. PROVIDE 3/4" FIRE RATED PLYWOOD BACKBOARD FOR MOUNTING COMMUNICATIONS
EQUIPMENT.  WIDTH OF PANEL SHALL BE COORDINATED WITH INFORMATION
TECHNOLOGIES CONTRACTOR.  PAINT TO MATCH WALL TO WHICH BOARD IS
ATTACHED.

7. COORDINATE WITH MECHANICAL DRAWINGS FOR NEW THERMOSTAT LOCATIONS.

8. PROVIDE ONE POWER AND ONE DATA JUNCTION BOX IN WALL AT THIS LOCATION FOR
BRANCH CIRCUIT AND DATA/VOICE TO SERVE SYSTEM FURNITURE THAT IS PROVIDED
WITH INTEGRAL RECEPTACLES.  PROVIDE COVER PLATE WITH ANGLE CONNECTOR
AND FLEXIBLE METAL CONDUIT (FMC) FROM EACH JUNCTION BOX IN WALL TO
CONNECTION POINT ON FURNITURE, PROVIDE POWER CONDUCTORS, AND MAKE ALL
ELECTRICAL TERMINATIONS.  COORDINATE JUNCTION BOX LOCATION AND
INSTALLATION OF CONDUCTORS WITH FURNITURE PROVIDER. COORDINATE CIRCUIT
COUNT WITH FURNITURE PRIOR TO ROUGH-IN. PROVIDE (4) DEDICATED CIRCUITS
ACROSS A MAXIMUM OF (8) WORKSTATIONS. PROVIDE DEDICATED NEUTRAL AND
GROUND WITH EACH CIRCUIT. PROVIDE CREDIT TO TENANT IF CIRCUIT COUNT IS LESS
THAN 4. PROVIDE 1-1/2" CONDUIT FOR DATA JUNCTION BOX.

9. 2ND FLOOR DATA RACK LOCATION.

10. PROVIDE DUCT MOUNTED SMOKE DETECTOR IN AIR DUCT OF HVAC UNIT.  DUCT
DETECTOR TO BE WIRED TO SHUT DOWN UNIT UPON DETECTION OF SMOKE.  PROVIDE
DUCT DETECTOR WITH LED ALARM INDICATOR REMOTE MOUNTED TO BOTTOM OF
CEILING BELOW UNIT SERVED.  PROVIDE CONTROL POWER FOR DUCT DETECTOR
FROM UNIT SERVED.  COORDINATE REQUIREMENTS AND INSTALLATION WITH
MECHANICAL CONTRACTOR AND INTERFACE WITH FIRE ALARM SYSTEM WITH FIRE
ALARM CONTRACTOR.

11. MOUNT EQUIPMENT ON WALL ADJACENT TO LOAD TO BE SERVED, IN A VISIBLE AND
ACCESSIBLE SPACE, AND PROVIDED WITH NEC REQUIRED CLEARANCES. COORDINATE
LOCATION WITH OTHER TRADES PRIOR TO ROUGH-IN.

a. PROVIDE A COMPLETE FIRE ALARM SYSTEM IN ACCORDANCE WITH ALL
NATIONAL, STATE, AND LOCAL CODES.

b. EXISTING PANEL SHOWN FOR REFERENCE FROM SHELL BUILDING
CONSTRUCTION DOCUMENTS.

c. EC SHALL ADD ANNUNCIATION DEVICES TO THE SYSTEM PANEL.

d. REFER TO THE SPECIFICATIONS AND ANY PERTINENT SHEET WORK NOTES
ON THESE DRAWINGS FOR MORE INFORMATION.

e. PROVIDE A COMPLETE SET OF FIRE MARSHAL APPROVED SHOP DRAWINGS
TO THE ENGINEER PRIOR TO ROUGH-IN.

f. CELLULAR DATA IS ACCEPTABLE.

FIRE ALARM DESIGN/BUILD NOTES
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ROOF FLOOR
ELECTRICAL
POWER PLAN

1   ELECTRICAL POWER PLAN - ROOF 
S C A L E :  1/8" = 1'-0"

X

GENERAL NOTES:
A. FURNISH AND INSTALL ALL ITEMS, INCLUDING EVERY ARTICLE, DEVICE, OR

ACCESSORY REASONABLY NECESSARY TO FACILITATE EACH SYSTEM'S FUNCTIONING
AS INDICATED BY THE DESIGN AND THE EQUIPMENT SPECIFIED.  ELEMENTS OF THE
WORK SHALL INCLUDE, BUT ARE NOT LIMITED, MATERIALS, LABOR, SUPERVISION,
SUPPLIES, EQUIPMENT, TRANSPORTATION, HOSTING/RIGGING, STORAGE, UTILITIES,
AND ALL REQUIRED PERMITS AND LICENSES.

B. DRAWINGS ARE SCHEMATIC IN NATURE AND DO NOT NECESSARILY REFLECT ALL
WORK REQUIRED TO COMPLETE PROJECT.  CONTRACTOR SHALL PROVIDE ALL
MATERIALS, LABOR AND EQUIPMENT AS REQUIRED TO COMPLETE PROJECT WITHIN
DESIGN INTENT AT NO ADDITIONAL COST TO OWNER OR TENANT.  CONTRACTOR
SHALL REQUEST ADDITIONAL INFORMATION IN CASES OF DOUBT.

C. REFER TO SPECIFICATIONS, SCHEDULES, DETAILS AND GENERAL NOTES SHEET FOR
ADDITIONAL ELECTRICAL EQUIPMENT AND SYSTEM INSTALLATION REQUIREMENTS.

D. FOR FIRE ALARM WORK, A CONTRACTOR LICENSED PER STATE FIRE MARSHAL'S
REQUIREMENTS MUST DO THE WORK AND SUBMIT SHOP DRAWINGS FOR REVIEW AND
APPROVAL. CODE COMPLIANT FIRE ALARM DEVICES SHALL BE PROVIDED FOR FULL
COVERAGE OF THIS SPACE IN STRICT ACCORDANCE WITH NFPA-72, AND ALL CITY,
STATE, NATIONAL CODES AND STANDARDS, IFC. ALL FIRE ALARM DEVICES SHALL
EXACTLY MATCH BUILDING STANDARD.

E. REFER TO ELECTRICAL EQUIPMENT SCHEDULE FOR DISCONNECT AND CONTROLS
REQUIREMENTS.

F. SPECIAL REQUIREMENTS SUCH AS WATERPROOF (WP) AND USB RECEPTACLES (D)
ARE NOTED ADJACENT TO RECEPTACLES.

G. CONTRACTOR SHALL PROVIDE POWER TO ALL ITEMS SHOWN FROM THE PANEL AND
CIRCUIT NUMBERS THAT ARE SHOWN ADJACENT TO THE LOAD (RECEPTACLE,
DISCONNECT, JBOX, EQUIPMENT CONNECTION POINT, ETC).  SIZE CIRCUIT PER PANEL
SCHEDULE.  PROVIDE NEUTRAL AND GROUND, U.N.O.

H. CONTRACTOR SHALL COORDINATE ALL WIRING DEVICE LOCATIONS WITH
ARCHITECTURAL ELEVATIONS PRIOR TO ROUGH-IN.

KEYED NOTES     :

1. TOP OF RACK AND DISCONNECT SHOULD BE KEPT AT OR BELOW THE TOP OF THE
EQUIPMENT SERVED BUT ABOVE 24" A.F.G.  COORDINATE WITH ROOFING
CONTRACTOR.  ARCHITECT TO APPROVE MOUNTING METHOD BEFORE INSTALLATION.

2. MOUNT EQUIPMENT ON SLOTTED METAL U-CHANNEL RACK ADJACENT TO LOAD TO BE
SERVED, AS LOW AS POSSIBLE, IN AN ACCESSIBLE LOCATION, AND PROVIDED WITH
NEC REQUIRED WORKING SPACE.  ANCHOR TO ROOF USING A 1 FT (MIN) HORIZONTAL
BASE PIECE AND 45° ANGLED BRACING PIECE.  COORDINATE WITH ROOFING
CONTRACTOR.

3. EXHAUST FAN SHALL BE SWITCHED BY A CONTACTOR CONTROLLED BY A 24 HOUR, 7
DAY ASTRONOMICAL TIME CLOCK WITH HOLIDAY SCHEDULING.  CONTACTOR AND TIME
CLOCK TO BE MOUNTED ADJACENT TO PANEL.
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SWING CHECK VALVE
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FLEX CONNECTOR

HOSE END DRAIN VALVE

PRESSURE REDUCING VA.

SAFETY RELIEF VALVE

UNION

MOTORIZED T.C. VA/2-WAY

MOTORIZED T.C. VA/3-WAY

ECCENTRIC PLUG BALANCING
VALVE

VALVE IN RISER

TEE UP

TEE DOWN

ELBOW UP

ELBOW DOWN

PIPE SIZE CHANGE

MANUAL FLOW BALANCING VALVE
(CIRCUIT SETTER)

AUTOMATIC FLOW BALANCING
VALVE

PIPE GUIDE

PIPE ANCHOR

PRESSURE/TEMP. TEST PLUG

DIAL THERMOMETER
T

A

M

PRESSURE GAUGE W/ SNUBBER
P

ELECTRIC THERMOSTAT

ELECTRIC THERMOSTAT W/GUARD

PNEUMATIC THERMOSTAT OR DDC
TEMPERATURE SENSOR (JOB SPECIFIC)

PNEUMATIC RECESSED ASPERATING
THERMOSTAT

PNEUMATIC STAT W/GUARD

ACOUSTICALLY LINED SHEET
METAL DUCT

MANUAL BALANCING DAMPER

FLEX CONNECTOR

ACCESS DOORS

FIRE DAMPER

FIRE/SMOKE DAMPER

MOTORIZED DAMPER

TURNING VANE ELL

45° LOW-LOSS TAKE-OFF FITTING W/
DAMPER & FLEX DUCT

45° LOW-LOSS TAKE-OFF FITTING W/
DAMPER & RIGID ROUND DUCT

90° TEE TAKE-OFF FITTING

CONICAL 90° TEE TAKE-OFF FITTING

45° TEE TAKE-OFF FIITTING

45°-90° TEE TAKE-OFF FITTING

SUPPLY AIR DUCT (SINGLE LINE)

RETURN AIR DUCT (SINGLE LINE)

EXHAUST AIR DUCT (SINGLE LINE)

DIFFUSER, REGISTER, OR GRILLE
THROW PATTERN SHOWN ON DWGS.

CONNECT NEW TO EXISTING

AD

AD

FD

FSD

T

T

T

T

T

A

M

HG

RL

RS

CWR

CWS

HWR

HWS

SA

RA

EA

X-X
100

AIR DEVICE CALLOUT
X-X = AIR DEVICE DESIGNATION PER
SCHEDULE, AIR FLOW (E.G., 100 CFM)

EXISTING ITEMS

DEMO ITEMS

NEW ITEMS

AFF ABOVE FINISHED FLOOR
ACFM ACTUAL CFM
AHU AIR HANDLING UNIT
ANSI AMERICAN NATIONAL STANDARDS

INSTITUTE
AMP AMPERE (AMP,AMPS)
APD AIR PRESSURE DROP
APPROX APPROXIMATE
BHP BRAKE HP, BOILER HP
BTU BRITISH THERMAL UNIT
MBH BTU PER HOUR (THOUSAND)
CU FT CUBIC FEET
CU IN CUBIC INCH
CFM CUBIC FEET PER MINUTE
SCFM CFM, STANDARD CONDITIONS
DB DECIBEL
DIA, Ø DIAMETER
ID DIAMETER, INSIDE
OD DIAMETER, OUTSIDE
DBT DRY-BULB TEMPERATURE
(E) EXISTING
EAT ENTERING AIR TEMPERATURE
E.C. ELECTRICAL CONTRACTOR
EDR EQUIVALENT DIRECT RADIATION
EXP EXPANSION
EWT ENTERING WATER TEMPERATURE
F FAHRENHEIT
FPM FEET PER MINUTE
FPS FEET PER SECOND
FT FOOT OR FEET
HZ FREQUENCY
GA GAGE OR GAUGE
GAL GALLONS
G.C. GENERAL CONTRACTOR
GPH GALLONS PER HOUR
GPM GALLONS PER MINUTE
GPD GALLONS PER DAY
HD HEAD
HGT HEIGHT
HP HORSEPOWER
RH RELATIVE HUMIDITY
KW KILOWATT
KWH KILOWATT HOUR

LAT LEAVING AIR TEMPERATURE
LWT LEAVING WATER TEMPERATURE
LF LINEAR FEET
MAX MAXIMUM
M.C. MECHANICAL CONTRACTOR
MIN MINIMUM
(N)           NEW
N O NORMALLY OPEN
N C NORMALLY CLOSED
N/A NOT APPLICABLE
NIC NOT IN CONTRACT
NTS NOT TO SCALE
NO. NUMBER
OBD OPPOSED BLADE DAMPER
OA OUTSIDE AIR
ΔP                PRESSURE DIFFERENCE
PH PHASE (ELECTRICAL)
LBS POUNDS
PSI POUNDS PER SQUARE INCH
PSIA PSI ABSOLUTE
PD PRESSURE DROP
PSIG PSI GAUGE
(R) RELOCATED
RH RELATIVE HUMIDITY
RA RETURN AIR
RPM REVOLUTIONS PER MINUTE
SH SENSIBLE HEAT
SPEC SPECIFICATION
SP VOL SPECIFIC VOLUME
STD STANDARD
SP STATIC PRESSURE
SUCT SUCTION
SA SUPPLY AIR
TEMP TEMPERATURE
ΔT TEMPERATURE DIFFERENCE
T STAT THERMOSTAT
TONS TONS OF REFRIGERATION
T.C. TEMPERATURE CONTROL
VAC VACUUM
VAV VARIABLE AIR VOLUME
VEL VELOCITY
V VOLT
VOL VOLUME
VFD VARIABLE FREQUENCY DRIVE
WC               WATER COLUMN
W/ WITH

COMPLIANCE WITH 2015 IECC & 2016 CITY OF AUSTIN AMENDMENTS TO 2015 IECC.

EQUIPMENT SIZING AND PERFORMANCE:

1. LOAD CALCULATIONS HAVE BEEN PERFORMED IN ACCORDANCE WITH ASHRAE STANDARD
183 OR BY AN APPROVED COMPUTATIONAL PROCEDURE USING THE DESIGN PARAMETERS
SPECIFIED IN CHAPTER 3 OF THE 2015 IECC.

2. EQUIPMENT HAS BEEN SELECTED PER 2015 IECC C403.2.2.

3. VENTILATION AND THE ABILITY TO REDUCE OUTSIDE AIR TO IMC MINIMUMS SHALL BE
PROVIDED PER 2015 IECC C403.2.6

HVAC SYSTEM CONTROLS & CRITERIA

4. TEMPERATURE CONTROL SYSTEM SHALL HAVE A MINIMUM DEAD BAND OF 5°F AS REQUIRED
BY 2015 IECC SECTION C403.2.4.1.2.

5. HVAC SYSTEMS SHALL BE EQUIPPED WITH AUTOMATIC CONTROLS CAPABLE OF PROVIDING
NIGHT SETBACK, SEVEN DIFFERENT DAILY SCHEDULES AND OPTIMUM START PER THE
REQUIREMENTS OF 2015 IECC SECTION C403.2.2.4.2.

6. OUTSIDE AIR DAMPERS, EXHAUST OUTLETS AND RELIEF OUTLETS SHALL BE PROVIDED WITH
DAMPERS THAT COMPLY WITH 2015 IECC SECTION C403.2.4.3.  DAMPER SHALL
AUTOMATICALLY CLOSE WHEN SYSTEM OR SPACES SERVED ARE NOT IN USE OR DURING
WARM-UP, COOL-DOWN AND SETBACK.  DAMPER MAXIMUM LEAKAGE RATE SHALL NOT
EXCEED 4.0 CFM/SF AT 1" WATER GAUGE.

7. ALL DUCTWORK SHALL BE CONSTRUCTED AND SEALED IN ACCORDANCE WITH 2015 IECC
SECTION C403.2.9.  DUCTWORK INSTALLED ON THIS PROJECT IS CLASSIFIED AS LOW
PRESSURE (BELOW 2" WATER GAUGE).

8. DUCTWORK SHALL BE INSULATED TO THE APPROPRIATE R-VALUE AS LISTED IN THE
SPECIFICATIONS ON THIS PROJECT.   INSULATION SHALL COMPLY WITH 2015 IECC C403.2.9.

TEST, ADJUST AND BALANCING REQUIREMENTS:

9. EACH SUPPLY AIR DEVICE AND ZONE TERMINAL DEVICE SHALL BE EQUIPPED WITH MEANS
FOR AIR BALANCING IN ACCORDANCE WITH THE REQUIREMENTS OF CHAPTER 6 OF THE IMC.
AIR SYSTEMS SHALL BE BALANCED IN A MANNER TO FIRST MINIMIZE THROTTLING LOSSES
THEN, FOR FANS WITH SYSTEM POWER GREATER THAN 1 HP, FAN SPEED SHALL BE
ADJUSTED TO MEET DESIGN FLOW CONDITIONS.

MECHANICAL DESIGN CONDITIONS:

PROJECT LOCATION:  LEANDER, TEXAS
CLIMATE ZONE: 2A

SUMMER:
OUTDOOR DESIGN:   98°F DB / 74°F WB
INDOOR DESIGN:   75°F DB / 50% RH

WINTER:
OUTDOOR DESIGN:   17°F DB
INDOOR DESIGN:   72°F DB

BUILDING WALL & ROOF CONSTRUCTION INFORMATION:

ROOF: U-VALUE = 0.04
WALLS: U - VALUE = 0.05
FRONT GLASS:

U - VALUE: 0.27
SHADE COEFF: 0.45

INTERIOR LOADS BASED ON ACTUAL LIGHTING, OCCUPANT AND EQUIPMENT LOADS.

1. BUILDING CODE - 2015 IBC WITH CITY OF LEANDER AMENDMENTS
2. FIRE CODE - 2015 IFC WITH CITY OF LEANDER AMENDMENTS
3. ELECTRICAL CODE - 2014 NEC WITH CITY OF LEANDER AMENDMENTS.
4. MECHANICAL CODE - 2015 IMC WITH CITY OF LEANDER AMENDMENTS
5. PLUMBING CODE - 2015 IPC WITH CITY OF LEANDER AMENDMENTS
6. OTHER - 2015 INTERNATIONAL ENERGY CONSERVATION CODE WITH CITY OF LEANDER

AMENDMENTS
7. OTHER - LIFE SAFETY CODE (NFPA 101) 2015 EDITION
8. OTHER - FEDERAL DEPARTMENT OF JUSTICE AMERICANS WITH DISABILITIES ACT AND TEXAS

ACCESSIBILITY STANDARDS.

1. FURNISH AND INSTALL ALL ITEMS NECESSARY TO PROVIDE FULLY FUNCTIONING SYSTEMS AS INDICATED BY THE DESIGN
AND THE EQUIPMENT SPECIFIED. ELEMENTS OF THE WORK SHALL INCLUDE, BUT ARE NOT LIMITED TO, MATERIALS, LABOR,
SUPERVISION, SUPPLIES, EQUIPMENT, TRANSPORTATION, HOISTING/RIGGING, STORAGE, UTILITIES, AND ALL REQUIRED
PERMITS AND LICENSES.

2. DRAWINGS ARE SCHEMATIC IN NATURE AND DO NOT REFLECT ALL WORK AND MATERIALS REQUIRED TO COMPLETE
PROJECT. CONTRACTOR SHALL PROVIDE ALL MATERIALS, LABOR AND EQUIPMENT AS REQUIRED TO COMPLETE PROJECT
WITHIN DESIGN. CONTRACTOR SHALL REQUEST ADDITIONAL INFORMATION AND DETAILS WHERE SCOPE IS UNCLEAR.

3. ALL WORK SHALL COMPLY WITH THE MOST RECENT ADOPTED VERSION OF ALL APPLICABLE LAWS, RULES, REGULATIONS
AND ORDINANCES OF ALL FEDERAL, STATE AND LOCAL AUTHORITIES.  IF CONFLICT BETWEEN THE CONTRACT DOCUMENTS
AND THE LOCAL ENFORCING AUTHORITY EXISTS, THE LOCAL ENFORCING AUTHORITY SHALL APPLY.  ANY MODIFICATIONS
TO THE DESIGN SHALL BE MADE WITHOUT ADDITIONAL COST TO THE OWNER OR ARCHITECT/ENGINEER.  THE CONTRACTOR
SHALL REPORT TO THE ARCHITECT/ENGINEER AND SECURE HIS APPROVAL BEFORE PROCEEDING WITH ANY
MODIFICATIONS.

4. WHERE THE REQUIREMENTS OF THE CONTRACT DOCUMENTS EXCEED THE REQUIREMENTS OF THE CODES, THE
CONTRACT DOCUMENTS SHALL TAKE PRECEDENCE PROVIDED THAT THEY ARE NOT IN CONFLICT WITH THE CODES.

5. BEFORE SUBMITTING BIDS, EACH CONTRACTOR SHALL PERFORM A SITE VISIT AND UNDERSTAND THE CONDITIONS TO BE
MET IN INSTALLING THE WORK, AND SHALL MAKE PROVISIONS FOR THE CONDITIONS IN HIS FINAL BID.  FAILURE ON THE
PART OF THE CONTRACTOR TO COMPLY WITH THIS REQUIREMENT SHALL NOT BE CONSIDERED JUSTIFICATION FOR THE
OMISSION OR FAULTY INSTALLATION OF ANY WORK COVERED BY THE CONTRACT DOCUMENTS.

6. MISUNDERSTANDING OF THE SCOPE OR AMOUNT OF WORK TO BE PERFORMED SHALL BE THE RESPONSIBILITY OF THE
CONTACTOR, AND SHALL NOT RESULT IN ANY ADDITIONAL COST TO THE OWNER. TENDER OF A PROPOSAL CONVEYS FULL
CONTRACTOR AGREEMENT OF THE ITEMS AND CONDITIONS SPECIFIED AND/OR INDICATED, SCHEDULED, OR IMPLIED ON
THE CONTRACT DOCUMENTS, AND/OR REQUIRED BY THE NATURE OF THIS WORK.

7. ALL WORK SHALL BE CARRIED OUT IN A NEAT, WELL ORGANIZED MANNER. ALL SERVICES SHALL BE ROUTED PARALLEL AND
PERPENDICULAR TO THE PRIMARY LINES OF THE BUILDING. LOCATE ALL EQUIPMENT TO PROVIDE ACCESS AND ARRANGE
ALL WORK WITH ADEQUATE ACCESS FOR OPERATION AND MAINTENANCE, AND TO MAINTAIN PROPER CODE AND
MANUFACTURER'S CLEARANCES.

8. ALL EQUIPMENT AND MATERIAL TO BE FURNISHED AND INSTALLED ON THIS PROJECT SHALL BE UL OR ETL LISTED, IN
ACCORDANCE WITH THE AUTHORITY HAVING JURISDICTION, AND SUITABLE FOR ITS INTENDED USE ON THIS PROJECT.

9. THE CONTRACTOR SHALL PROVIDE SUBMITTALS FOR ALL NEW EQUIPMENT, CONTROLS, AND FIXTURES TO BE PROVIDED
AND INSTALLED.

10. THE FOLLOWING SUBMITTAL DATA SHALL BE FURNISHED AND SHALL INCLUDE BUT NOT BE LIMITED TO:
A. EQUIPMENT AND MATERIALS SHOP DRAWINGS
B. COORDINATION DRAWINGS
C. RECORD DRAWINGS
D. OPERATING AND MAINTENANCE MANUALS
E. FIRE STOP MATERIALS AND DETAIL

11. THE GENERAL CONTRACTOR AND ALL SUBCONTRACTORS SHALL COORDINATE THE INSTALLATION OF DUCTWORK, PIPING,
CONDUIT, CABLE, ETC., WITH LIGHTING FIXTURES, SPECIAL CEILING CONSTRUCTION, AIR DISTRIBUTION EQUIPMENT, AND
THE STRUCTURE. PROVIDE ADDITIONAL RISES AND OFFSETS AS REQUIRED. IF, AFTER INSTALLED, NEW DUCTWORK, PIPING,
CONDUIT, CABLE, ETC., IS FOUND TO BE IN CONFLICT WITH THE ARCHITECTURE, STRUCTURE OR OTHER TRADE WORK,
WHICH IS EITHER EXISTING OR SHOWN ON THE CONTRACT DOCUMENTS, THE DUCTWORK, PIPING, CONDUIT, CABLE, ETC.,
SHALL BE RELOCATED WITHOUT ADDITIONAL COST TO THE OWNER/TENANT. COORDINATE ALL WORK WITH ALL OTHER
TRADES PRIOR TO INSTALLATION.

12. MATERIALS AND EQUIPMENT SHALL BE NEW AND IN GOOD CONDITION. THE COMMERCIALLY STANDARD ITEMS OF
EQUIPMENT AND THE SPECIFIC NAMES INDICATED ARE INTENDED TO IDENTIFY STANDARDS OF QUALITY AND
PERFORMANCE NECESSARY FOR THE PROPER FUNCTIONING OF THE WORK. MATERIALS AND EQUIPMENT, WHICH ARE
FOUND TO HAVE FACTORY DEFECTS SHALL BE REPLACED OR REPAIRED IN A MANNER ACCEPTABLE TO THE
OWNER/TENANT AND ENGINEER AT NO ADDITIONAL COST TO THE OWNER/TENANT.

13. DAMAGE CAUSED DURING CONSTRUCTION TO EXISTING MATERIALS/EQUIPMENT WILL BE REPAIRED OR REPLACED AT NO
ADDITIONAL COST TO OWNER.  RE-SUPPORT ANY REMAINING PIPING OR DEVICES THAT WERE SUPPORTED BY WALLS
BEING REMOVED.

14. THE WARRANTY PERIOD SHALL BE NO LESS THAN ONE (1) FULL YEAR, UNLESS SPECIFIED OTHERWISE AND SHALL INCLUDE
AT LEAST ONE (1) FULL HEATING SEASON AND ONE (1) FULL COOLING SEASON. DURING THE WARRANTY PERIOD THE
CONTRACTOR SHALL GUARANTEE THE FOLLOWING IN A FORM SATISFACTORY TO THE OWNER/TENANT:

A. ALL WORK INSTALLED SHALL BE FREE FROM ANY AND ALL DEFECTS IN WORKMANSHIP AND/OR MATERIALS.
B. ALL APPARATUS WILL DEVELOP CAPACITIES AND PERFORMANCE CHARACTERISTICS SPECIFIED.
C. THE SYSTEMS SHALL OPERATE WITHOUT MALFUNCTION.

15. THE START OF THE CONTRACTOR'S WARRANTY PERIOD SHALL COMMENCE ON THE DATE OF "SUBSTANTIAL COMPLETION"
AS AGREED TO BY THE OWNER/TENANT.

16. AREAS OF THE EXISTING BUILDING WILL BE OCCUPIED DURING CONSTRUCTION OF THIS PROJECT. NOISY, DUSTY, AND/OR
OTHER CONSTRUCTION OPERATIONS REQUIRED FOR WORK WHICH DISTURB OR CAUSE COMPLAINTS BY THE EXISTING
BUILDING OCCUPANTS SHALL NOT BE ACCEPTABLE. ALL AFTER-HOUR OR OVERTIME WORK REQUIRED BY THE
CONTRACTOR TO AVOID DISRUPTION OF EXISTING OCCUPANTS WILL BE PROVIDED AT NO COST TO THE OWNER/TENANT.
THE CONTRACTOR SHALL USE CONSTRUCTION METHODS AND MATERIALS WHICH SHALL NOT ADVERSELY AFFECT THE
INDOOR AIR QUALITY OF THE EXISTING OCCUPIED AREAS.

17. PORTIONS OF THE BUILDING WILL BE IN USE AND OCCUPIED DURING THE CONSTRUCTION PERIOD OF THIS PROJECT.  ALL
BUILDING SERVICES, UTILITIES, POWER, CHILLED WATER, FIRE PROTECTION, AND DOMESTIC COLD AND HOT WATER WHICH
WILL BE REQUIRED FOR THIS PROJECT MAY NOT BE DISRUPTED FOR ANY REASON WITHOUT PRIOR COORDINATION WITH A
REPRESENTATIVE OF BUILDING MANAGEMENT AND THE OWNER AND A WRITTEN AUTHORIZATION FROM THE BUILDING
MANAGER AND OWNER DESIGNATING A DATE, TIME, AND DURATION THAT ARE APPROVED BY THE BUILDING MANAGER AND
OWNER FOR SUCH DISRUPTION.  AN ADDITIONAL ADVANCE NOTIFICATION OF SEVEN (7) DAYS SHALL BE GIVEN TO THE
BUILDING MANAGER AND OWNER PRIOR TO EACH DISRUPTION.

18. THIS BUILDING MAY HAVE A STRUCTURAL SYSTEM UTILIZING POST-TENSIONED CABLES. THE CONTRACTOR SHALL
DETERMINE THE EXISTING STRUCTURAL SYSTEM PRIOR TO CUTTING, DRILLING, OR CORING. THE CONTRACTOR SHALL
X-RAY ALL PENETRATIONS PRIOR TO CUTTING THE FLOOR SLAB.

19. THIS CONTRACTOR SHALL SECURE ALL PERMITS, LICENSES AND INSPECTIONS REQUIRED FOR HIS WORK, AND SHALL PAY
ALL FEES IN CONNECTION WITH SUCH PERMITS, LICENSES AND INSPECTIONS.

20. IN THE EVENT OF A CONFLICT BETWEEN DRAWINGS AND/OR SPECIFICATIONS, THE CONTRACTOR SHALL PROVIDE PRICING
REFLECTING THE GREATEST COST.  THE CONFLICT SHALL BE BROUGHT TO THE ATTENTION OF THE ENGINEER FOR
CLARIFICATION.

21. PENETRATIONS THROUGH FLOORS OR FIRE-RATED CONSTRUCTION SHALL BE FIRE RATED TO COMPLY WITH ASTM E-814
(UL 1479), AND THE LOCAL AUTHORITY HAVING JURISDICTION.

22. UPON COMPLETION OF THE PROJECT, THE CONTRACTOR SHALL SUBMIT TO THE ENGINEER, A COMPLETE SET OF "AS BUILT"
DRAWINGS PORTRAYING ACTUAL SITE CONDITIONS OF THE MECHANICAL, ELECTRICAL, PLUMBING AND FIRE PROTECTION
WORK.  SUBMISSION SHALL CONSIST OF ONE SET OF PAPER COPIES AND ONE SET OF CAD FILES IN AUTOCAD
(CONTRACTOR SHALL UTILIZE OWNER'S LAYER STANDARDS IF EXISTING).

23. IN THE EVENT THAT MATERIALS, PRODUCTS, AND/OR PROCESSES BEING PROPOSED FOR THIS PROJECT CONTAIN, OR MAY
EMIT, ANY VOLATILE ORGANIC COMPOUNDS (VOC), FORMALDEHYDE FORMULATIONS, OR HAZARDOUS OUT-GASSING, AS
DETERMINED BY THE MANUFACTURER, A MATERIALS SAFETY DATA SHEET SHALL BE SUBMITTED AS PART OF THE SHOP
DRAWING PROCESS FOR REVIEW BY THE ARCHITECT/ENGINEER/ OWNER.

24. THE CONTRACTOR SHALL TAKE NOTE THAT THE DRAWINGS ARE SCHEMATIC IN NATURE AND INDICATE THE APPROXIMATE
LOCATIONS OF THE HVAC AND PLUMBING SYSTEMS.  LOCATE ALL ITEMS IN THE FIELD. COORDINATE WITH OTHER TRADES
TO ENSURE PROPER FIT AND ACCESS TO ALL ITEMS.

25. THE CONTRACTOR SHALL PROTECT THE WORK, EQUIPMENT, AND MATERIALS FROM DAMAGE BY HIS WORK OR HIS
PERSONNEL, AND SHALL CORRECT ALL DAMAGE CAUSED WITHOUT ADDITIONAL COST TO THE OWNER.  THE CONTRACTOR
SHALL BE RESPONSIBLE FOR ALL WORK, MATERIALS, AND EQUIPMENT UNTIL FINAL ACCEPTANCE BY THE OWNER.
PROTECT ALL WORK AGAINST THEFT, INJURY, OR DAMAGE. CAREFULLY STORE MATERIAL AND EQUIPMENT RECEIVED ON
SITE WHICH IS NOT IMMEDIATELY INSTALLED.  THE CONTRACTOR SHALL CLOSE OPEN ENDS OF WORK WITH TEMPORARY
COVERS OR PLUGS DURING CONSTRUCTION TO PREVENT THE ENTRY OF DUST, DIRT, AND OBSTRUCTING MATERIAL.  .

1. ALL EXISTING DUCTWORK AND PIPING SIZES AND LOCATIONS SHOWN ARE FROM EXISTING
RECORDS, DOCUMENTS, AND SITE OBSERVATIONS. MECHANICAL CONTRACTOR SHALL
FIELD VERIFY ALL EXISTING CONDITIONS AND SHALL INCLUDE IN HIS BID THE COST OF
REPLACEMENT, REPAIR, RELOCATION, OR REMOVAL OF EXISTING MEP ITEMS AS REQUIRED
TO COMPLETE THE INSTALLATION OF ALL MECHANICAL SYSTEMS SHOWN ON THESE
DRAWINGS PRIOR TO SUBMITTING A BID.

2. THE CONTRACTOR SHALL VERIFY THAT ALL EXISTING AND NEW TERMINAL UNITS ARE
MOUNTED SO THAT ALL REQUIRED SERVICING AND MAINTENANCE CLEARANCES ARE
MAINTAINED AT THE BOTTOM AND SIDES OF EACH UNIT.  COORDINATE WITH ALL NEW
ARCHITECTURAL WALLS TO STRUCTURE AND RELOCATE TERMINAL UNITS AS REQUIRED
TO MAINTAIN PROPER CLEARANCES.

3. IT IS ACCEPTABLE TO REUSE EXISTING AIR DEVICES IF THEY MATCH THE SCHEDULED
MANUFACTURER AND MODEL NUMBER, NECK SIZE AND PERFORMANCE INDICATED IN THIS
DRAWING SET. CONTRACTOR SHALL FIELD VERIFY EXISTING CONDITIONS AND TAKE
INVENTORY OF EXISTING AIR DEVICES WITHIN THE SPACE PRIOR TO SUBMITTING A BID.
ALL REUSED AIR DEVICES SHALL BE CLEANED AND REPAINTED AS REQUIRED TO RETURN
TO "LIKE-NEW" CONDITIONS.

4. EXISTING TAKE-OFF CONNECTIONS MAY BE REUSED IF LOCATED WITHIN 3'-0" OF NEW
CONNECTION SHOWN ON DRAWING. ALL TAKE-OFF CONNECTIONS NOT USED SHALL BE
REMOVED AND DUCTWORK SHALL BE PATCHED WITH SHEET METAL, SEALED AND
RE-INSULATED TO MATCH EXISTING.

5. NO FAN POWERED TERMINAL UNITS SHALL HAVE SPRINKLER PIPING BLOCKING
BOTTOM-MOUNTED ACCESS PANELS.  OFFSET NEW AND EXISTING SPRINKLER PIPING AS
REQUIRED.  EXISTING FAN POWERED TERMINAL BOXES MOUNTED ABOVE OR ADJACENT TO
WALLS WHERE ACCESS IS OBSTRUCTED SHALL BE RELOCATED AS REQUIRED.

6. MECHANICAL CONTRACTOR SHALL COORDINATE WITH ALL OTHER MEP TRADES TO
MAINTAIN A MINIMUM OF 9" CLEAR SPACE FOR TENANT EQUIPMENT, CABLE TRAY, WIRING,
ETC.

7. PROVIDE REMOTE DAMPER OPERATORS FOR ALL SPIN-IN DAMPERS LOCATED ABOVE
INACCESSIBLE CEILINGS. OPERATORS SHALL BE ROTO-TWIST (OR APPROVED EQUAL)
CABLE-TYPE OPERATORS, CONCEALED WITHIN DUCT RUN-OUT TO DEVICE, AND
ACCESSIBLE FOR BALANCING FROM FACE OF AIR DEVICE. PROVIDE REQUIRED CABLE
LENGTHS, MOUNTING CLIPS, AND ALL OTHER REQUIRED COMPONENTS FOR PROPER
INSTALLATION AND OPERATION.

8. PRIMARY AND SECONDARY DUCTWORK SHALL HAVE EXTERNAL INSULATION INSTALLED ON
TOP SIDE OF DUCTWORK PRIOR TO HANGING DUCTWORK TO ALLOW DUCT TO BE
SUSPENDED WITH INSULATION TIGHT TO STRUCTURE. DO NOT COMPRESS INSULATION.

9. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO BRING TO THE ENGINEER'S
ATTENTION ANY WALLS THAT EXTEND FROM THE FINISHED FLOOR TO STRUCTURE AND
REQUIRE RETURN AIR PATHWAYS. RETURN AIR BOOTS SHALL BE INSTALLED TO PROVIDE
CROSS SECTIONAL AREA EQUIVALENT TO 500 FPM OF AIRFLOW BASED ON THE SUPPLY
CFM TO THE ROOM ENCLOSED BY THE FULL HEIGHT WALLS.

10. FINAL LOCATION OF ALL NEW EQUIPMENT SHALL BE APPROVED BY BUILDING OWNER OR
PROJECT MECHANICAL ENGINEER PRIOR TO INSTALLATION.

11. ROOF PENETRATIONS SHALL BE PERFORMED TO MAINTAIN THE WARRANTY ON THE ROOF.
COORDINATE PENETRATIONS WITH THE ROOF MEMBRANE MANUFACTURER.

12. MOUNT ALL TEMPERATURE CONTROL DEVICES 48" ABOVE FINISHED FLOOR TO THE
CENTER OF THE DEVICE TO COMPLY WITH THE REQUIREMENTS OF THE AMERICANS WITH
DISABILITIES ACT ANSI A117.1.

13. DURING CONSTRUCTION, SEAL ALL OPEN DUCTS WITH PLASTIC TO PREVENT DUST/DIRT.
CLEAN ALL INTERIOR DUCT SURFACES PRIOR TO DUCT INSTALLATION. ALL VAV TERMINAL
UNIT FILTERS SHALL BE MAINTAINED DURING CONSTRUCTION AND REPLACED AT THE END
OF CONSTRUCTION. PROVIDE CONSTRUCTION FILTERS OVER AIR HANDLING UNIT INTAKES
AND MAINTAIN FILTER MEDIA DURING CONSTRUCTION. REPLACE ALL FILTERS AT END OF
CONSTRUCTION. ALL RETURN AIR INTAKES TO MECHANICAL ROOM SHALL BE COVERED
WITH FILTER MEDIA DURING CONSTRUCTION. REMOVE UPON COMPLETION.

14. SEAL ALL NEW AND EXISTING PIPE, CONDUIT, AND DUCT PENETRATIONS THRU FIRE RATED
WALLS WITH FIRE CAULKING. FIRE CAULKING SHALL BE EQUAL TO 3M BRAND CP25WP FIRE
CAULK.  INSTALL CAULKING IN STRICT ACCORDANCE WITH ALL MANUFACTURER'S
RECOMMENDATIONS AND WRITTEN INSTRUCTIONS AND IN ACCORDANCE WITH ALL
APPLICABLE UL DETAILS.

15. CONTRACTOR SHALL MAINTAIN A SET OF CONSTRUCTION DOCUMENTS FOR THE SOLE PURPOSE
OF INDICATING AS-BUILT CONDITIONS.  SET SHALL NOT BE USED FOR ANY OTHER PURPOSE.
AS-BUILT REVISIONS SHALL BE INDICATED USING RED PENCIL AND BE CLEARLY DRAWN AND
LABELED TO BE LEGIBLE.  ILLEGIBLE ENTRIES SHALL BE REVISED BY THE CONTRACTOR.  PROVIDE
AS-BUILT SET TO THE OWNER AT SUBSTANTIAL COMPLETION.

16. CONTRACTOR SHALL COMPLETE START-UP FORMS AND CHECK-OUT UTILIZING MANUFACTURER
CERTIFIED START-UP TECHNICIANS.  EQUIPMENT START-UP AND CHECK-OUT FORMS SHALL BE
INCLUDED IN THE O&M MANUALS.

17. RADIUS ELBOWS 2 TIMES THE DUCT DIMENSION AND LARGER DO NOT REQUIRE SPLITTER VANES;
PROVIDE SPLITTER VANES FOR ALL RADIUS ELBOWS 1.5 TIMES AND SMALLER.  SPLITTER VANES
SHALL BE LOCATED AND SECURED IN ACCORDANCE WITH SMACNA “HVAC DUCT CONSTRUCTION
STANDARDS - METAL AND FLEXIBLE.”

18. RECTANGULAR ELBOWS SHALL INCORPORATE TURNING VANES.  VANES SHALL BE
SINGLE-THICKNESS GALVANIZED STEEL VANES SET IN GALVANIZED STEEL RUNNERS.  VANES AND
RUNNERS SHALL BE CONSTRUCTED AND SECURED IN ACCORDANCE WITH SMACNA “HVAC DUCT
CONSTRUCTION STANDARDS - METAL AND FLEXIBLE.”
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SECTION 23 05 01
SCOPE OF WORK

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. THE REQUIREMENTS OF THE GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS, DIVISION
1, DIVISION 20, AND DRAWINGS APPLY TO ALL WORK HEREIN.

1.02 SCOPE

A. WORK INCLUDED:  THE WORK INCLUDES BUT IS NOT LIMITED TO THE FOLLOWING SYSTEMS,
EQUIPMENT, AND SERVICES:

1. PACKAGED DX ROOFTOP EQUIPMENT WITH NATURAL GAS HEAT AND LIGHT
COMMERCIAL DX HEAT PUMP SPLIT SYSTEMS.

2. AIR DISTRIBUTION SYSTEM CONSISTING OF ALL ITEMS INDICATED ON THE DRAWINGS
AND/OR SPECIFIED HEREIN, SUCH AS:

A. SHEET METAL DUCTWORK
B. GRILLES, REGISTERS, CEILING OUTLETS, DUCT INSULATION, ETC.
C. ACOUSTICAL TREATMENT OF DUCTS
D. SOUND ABSORBING SECTIONS

3. ENERGY MANAGEMENT AND AUTOMATIC TEMPERATURE CONTROL COMPONENTS
CONSISTING OF ALL ITEMS INDICATED ON THE DRAWINGS AND/OR SPECIFIED HEREIN,
SUCH AS:

A. ELECTRIC CONTROL DEVICES
B. ELECTRONIC CONTROL DEVICES
C. COMPUTER CONTROL DEVICES
D. VARIOUS RELAYS
E. VALVES, DAMPERS, AND SENSORS
F. CONTROL SYSTEM WIRING

4. VENTILATING SYSTEMS CONSISTING OF ALL ITEMS INDICATED ON THE DRAWINGS
AND/OR SPECIFIED HEREIN, SUCH AS:

A. EXHAUST FANS
B. DAMPERS, ETC.

5. THE MECHANICAL SUBCONTRACTORS SHALL PARTICIPATE IN AND ASSIST IN THE
OPERATION OF THE FIRE SAFETY VENTILATION EQUIPMENT AS REQUIRED DURING THE
PERFORMANCE TESTING AND STARTUP OF THE DIVISION 28 FIRE DETECTION, ALARM
AND COMMUNICATION SYSTEMS.

1.03 WORK OF OTHER DIVISIONS

A. THE FOLLOWING IS A PARTIAL LIST OF WORK NOT INCLUDED IN DIVISION 23:

1. ELECTRICAL CONNECTIONS TO MOTORS.

PART 2 - PRODUCTS  (NOT APPLICABLE)

PART 3 - EXECUTION  (NOT APPLICABLE)

END OF SECTION

SECTION 23 05 93
START-UP, TESTING, ADJUSTING AND BALANCING

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. THE REQUIREMENTS OF THE GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS, DIVISION
1, DIVISION 20, AND DRAWINGS APPLY TO ALL WORK HEREIN.

B. REQUIREMENTS OF THE FOLLOWING DIVISION 20-28 SECTIONS APPLY TO THIS SECTION:

1. SCOPE OF WORK - SECTION 23 05 01
2. BASIC DIVISION 20-28 REQUIREMENTS - SECTION 20 05 03
3. GENERAL DIVISION 20-28 MATERIALS AND METHODS - SECTION 20 05 05

1.02 SCOPE

A. TESTING, ADJUSTING AND BALANCING OF ALL AIR SYSTEMS.

B. HYDROSTATIC PRESSURE TESTING OF ALL PRESSURE PIPING SYSTEMS.

C. SOUND MEASUREMENT OF EQUIPMENT OPERATING CONDITIONS.

1.03 RELATED SECTIONS

A. ALL DIVISION 23 SECTIONS.

1.04 QUALITY CONTROL

A. AN INDEPENDENT TEST AND BALANCE COMPANY CERTIFIED BY TABB, NEBB, OR OTHER
ENGINEER APPROVED CERTIFICATIONS SHALL PERFORM AIR BALANCE TESTS ON THE
PROJECT UNLESS STATED OTHERWISE.

B. TESTING OF EQUIPMENT REQUIRING STARTING PROCEDURES MAY BE PERFORMED BY THE
CONTRACTOR, WHERE MANUFACTURER REPRESENTATIVES ARE NOT REQUIRED.

PART 2 - PRODUCTS  -  (NOT APPLICABLE)

PART 3 - EXECUTION

3.01 EXAMINATION

A. BEFORE COMMENCING WORK, VERIFY THAT SYSTEMS ARE COMPLETE AND OPERABLE TO THE
FOLLOWING EXTENT:

1. EQUIPMENT IS OPERABLE AND IN A SAFE AND NORMAL CONDITION.
2. TEMPERATURE CONTROL SYSTEMS ARE INSTALLED COMPLETE AND OPERABLE.
3. PROPER THERMAL OVERLOAD PROTECTION IS IN PLACE FOR ELECTRICAL EQUIPMENT.
4. ALL AIR FILTERS ARE CLEAN AND IN PLACE.  IF REQUIRED, INSTALL TEMPORARY MEDIA

IN ADDITION TO FINAL FILTERS.
5. CORRECT FAN ROTATION.
6. DAMPERS ARE IN PLACE AND OPEN.
7. COIL FINS HAVE BEEN CLEANED AND COMBED.
8. ACCESS DOORS ARE CLOSED AND DUCT END CAPS ARE IN PLACE.
9. AIR OUTLETS ARE INSTALLED AND CONNECTED.
10. DUCT SYSTEM LEAKAGE IS BELOW SPECIFIED LEVEL.

B. REPORT ANY DEFECTS OR DEFICIENCIES NOTED DURING PERFORMANCE OF SERVICES TO
ARCHITECT/ENGINEER.

C. PROMPTLY REPORT ABNORMAL CONDITIONS IN MECHANICAL SYSTEMS OR CONDITIONS THAT
PREVENT SYSTEM BALANCE.

D. IF, FOR DESIGN REASONS, SYSTEM CANNOT BE PROPERLY BALANCED, REPORT AS SOON AS
OBSERVED.

E. BEGINNING OF WORK MEANS ACCEPTANCE OF EXISTING CONDITIONS.

3.02 PREPARATION

A. PROVIDE ALL MATERIAL, EQUIPMENT AND PERSONNEL, INCLUDING FACTORY PERSONNEL
WHERE SPECIFIED OR REQUIRED, TO FULLY CHECK OUT AND START UP ALL EQUIPMENT AND
SYSTEMS AS SPECIFIED IN ACCORDANCE WITH MANUFACTURER'S REQUIREMENTS.

B. NO WATER PIPING SYSTEMS SHALL BE "PUMPED" UNTIL ALL PIPING HAS BEEN
HYDROSTATICALLY TESTED, FLUSHED, CLEANED AND WATER TREATED AS APPLICABLE.

C. LUBRICATION AND FLUID LEVELS SHALL BE CHECKED PRIOR TO EQUIPMENT START-UP.
ALIGNMENT ON ALL MOTOR DRIVEN EQUIPMENT SHALL BE CHECKED AND ADJUSTED PRIOR TO
START-UP.

3.03 TESTING PROCEDURES

A. TESTS SHALL BE MADE DURING THE COURSE OF CONSTRUCTION AS SPECIFIED AND AS
REQUIRED BY AUTHORITIES HAVING JURISDICTION.

B. TEST SUBMITTALS SHALL INCLUDE A PRELIMINARY SUBMITTAL OF ALL PROPOSED TEST
PROCEDURES AND RECORDING FORMS FOR ENGINEER'S REVIEW PRIOR TO ANY TESTING AND
FOUR (4) COPIES OF ALL CERTIFIED TEST RESULTS AND COMPLETED REPORTING FORMS FOR
APPROVAL.

C. VIBRATION TESTING:  WHERE A PIECE OF EQUIPMENT EXHIBITS, IN THE ENGINEERS OPINION,
EXCESSIVE NOISE OR VIBRATION, THE SERVICE OF A CERTIFIED ACOUSTIC CONSULTING
ENGINEER SHALL BE PROVIDED TO PERFORM NOISE AND VIBRATION TESTING ON THE
EQUIPMENT OR SYSTEM INVOLVED.  THE CONSULTING ENGINEER SHALL PROVIDE A WRITTEN
REPORT CONCERNING THE NOISE AND VIBRATION OF THE EQUIPMENT OR SYSTEM INVOLVED
AND THE CONTRACTOR INVOLVED SHALL MAKE CHANGES OR MODIFICATIONS AS
RECOMMENDED BY THE CONSULTING ENGINEER. THE ABOVE SERVICES AND RETROACTIVE
CORRECTIONS SHALL BE PROVIDED AT NO COST TO THE OWNER OR ARCHITECT/ENGINEER.

D. REFRIGERANT LEAK TESTING:  LEAK TEST AND CHECK REFRIGERANT SYSTEMS AT FINAL
ACCEPTANCE AND AT THE END OF THE WARRANTY PERIOD.  REPAIR ANY LEAKS FOUND AND
PROPERLY CHARGE AFFECTED SYSTEMS WITH REFRIGERANT.  INSURE REFRIGERANT
SYSTEMS ARE PROPERLY CHARGED AND FREE FROM LEAKS AT FINAL ACCEPTANCE AND AT
THE END OF WARRANTY (1 YEAR FROM FINAL ACCEPTANCE).

E. FIRE, SMOKE AND FIRE/SMOKE DAMPER TESTING:  PROVIDE FIRE, SMOKE AND FIRE/SMOKE
DAMPER TESTING AND CERTIFICATION AS SPECIFIED IN SECTION 23 33 10.

F. FIRE ALARM SYSTEM INTERFACE:  PROVIDE TESTING, IN CONJUNCTION WITH THE FIRE ALARM
SYSTEM FUNCTIONAL TESTING SPECIFIED IN SECTION 28 31 00, TO VERIFY THAT ALL FIRE
ALARM RELATED HVAC CONTROL FUNCTIONS AND SHUTDOWNS OPERATED AS SPECIFIED IN
DIVISION 28, AND AS SHOWN ON THE DRAWINGS.

G. DUCT LEAKAGE:  MEDIUM PRESSURE LOW VELOCITY DUCT:  DUCT LEAKAGE SHALL BE TESTED
AND SHALL BE LESS THAN 5% OF THE PRESSURE UP TO 4" W.G. MAXIMUM DUCT PRESSURE.
DUCTWORK FAILING THIS TEST SHALL BE REWORKED, RESEALED AND RETESTED BY THIS
CONTRACTOR UNTIL IT PASSES THIS TEST.

H. AIR BALANCE:  UPON COMPLETION OF THE INSTALLATION OF AIR SYSTEM COMPONENTS, THE
AIR FLOW FOR EQUIPMENT; AND THE AIR FLOW FOR EACH AIR DISTRIBUTION DEVICE SHALL BE
ADJUSTED TO WITHIN 5% OF DESIGN AIR FLOW.  DESIGN AIR FLOW IS 95% OF THE VALUE
INDICATED ON THE DRAWINGS.  AIR HANDLING UNIT AND FAN VOLUMES SHALL BE ADJUSTED
BY CHANGING FAN SPEED AND ADJUSTING VOLUME DAMPERS ASSOCIATED WITH THE UNIT.

I. AIR DISTRIBUTION DEVICE VOLUME SHALL BE ADJUSTED USING THE SPIN-IN TAP DAMPER FOR
FLEXIBLE DUCT CONNECTED DEVICES AND/OR THE DEVICE OBD FOR DUCT CONNECTED
DEVICES.  AIR DISTRIBUTION DEVICES SHALL BE BALANCED WITH AIR PATTERNS AS
SPECIFIED.  DUCT VOLUME DAMPERS SHALL BE ADJUSTED TO PROVIDE AIR VOLUME TO
BRANCH DUCTS WHERE SUCH DAMPERS ARE SHOWN.

J. AUTOMATIC TEMPERATURE CONTROL ADJUSTMENT:  ADJUST AND CALIBRATE ALL
THERMOSTATS, DAMPERS, OPERATORS, CONTROLLERS, AND OTHER DEVICES, AS REQUIRED
TO PUT THE TEMPERATURE CONTROL SYSTEM IN PROPER WORKING ORDER AS DESIGNED
AND SPECIFIED.

K. COMPLETION REPORTS:  BEFORE THE FINAL INSPECTION, BUT AFTER ALL TESTING,
BALANCING AND ADJUSTING, THE CONTRACTOR SHALL FURNISH ALL LABOR, MATERIALS AND
DEVICES NECESSARY TO PREPARE A COMPLETION REPORT WITH THE FOLLOWING
INFORMATION.

1. MOTOR DATA ON ALL MOTORS INSTALLED ON THE PROJECT.  MOTORS SHALL BE LISTED
BY THE DEVICE ON WHICH THEY ARE INSTALLED, AND INFORMATION PROVIDED SHALL
INCLUDE:

A. HORSEPOWER
B. SPEED
C. TYPE
D. LOCATION
E. RATED FULL LOAD AMPERAGE
F. RATED VOLTAGE
G. ACTUAL MEASURED AMPERAGE FOR EACH LEG
H. ACTUAL MEASURED VOLTAGE FOR EACH LEG

1. BELT AND DRIVE DATA FOR ALL BELT DRIVEN EQUIPMENT INSTALLED ON THE PROJECT.
DATA SHALL BE LISTED BY THE DEVICE ON WHICH THE BELTS AND DRIVE ARE INSTALLED
AND INFORMATION PROVIDED SHALL INCLUDE:  NUMBER OF BELTS, SIZE OF BELTS, SIZE
AND TYPE OF DRIVE INSTALLED, MOTOR RPM AND DRIVEN DEVICE RPM.

END OF SECTION

SECTION 23 31 13
DUCTWORK AND SHEET METAL

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. THE REQUIREMENTS OF THE GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS, DIVISION
1, DIVISION 20, AND DRAWINGS APPLY TO ALL WORK HEREIN.

B. REQUIREMENTS OF THE FOLLOWING DIVISION 20-28 SECTIONS APPLY TO THIS SECTION:

1. SCOPE OF WORK - SECTION 23 05 01
2. BASIC DIVISION 20-28 REQUIREMENTS - SECTION 20 05 03

3. SCHEDULE OF SUBMITTAL DATA - SECTION 23 05 04
4. GENERAL DIVISION 20-28 MATERIALS AND METHODS - SECTION 20 05 05
5. START-UP, TESTING, ADJUSTING, AND BALANCING - SECTION 23 05 93

1.01 SCOPE

A. GENERAL:  FURNISH AND INSTALL ALL ROUND AND RECTANGULAR DUCTWORK, FLEXIBLE
DUCT, HANGERS, SUPPORTS, SLEEVES, FLASHINGS, VENT FLUES AND ALL NECESSARY
ACCESSORIES AS SHOWN ON THE DRAWINGS AND AS SPECIFIED HEREIN.

B. RELATED SECTIONS:  OTHER DIVISION 20-28 SECTIONS CONTAIN REQUIREMENTS RELATED TO
THE WORK OF THIS SECTION.  THESE MAY INCLUDE, BUT NOT BE LIMITED TO, THE FOLLOWING
SECTIONS:

1. THERMAL INSULATION - SECTION 20 07 00
2. AIR TERMINAL UNITS - SECTION 23 36 00
3. AIR DISTRIBUTION DEVICES AND DAMPERS - SECTION 23 33 10

1.02 QUALITY ASSURANCE

A. CODES AND STANDARDS

1. DUCTWORK SHALL BE CONSTRUCTED IN ACCORDANCE WITH CONSTRUCTION
REQUIREMENTS SPECIFIED BY SMACNA, EXCEPT WHERE SMACNA REQUIREMENTS ARE
EXCEEDED IN THESE SPECIFICATIONS.

PART 2 - PRODUCTS

2.01 SYSTEM REQUIREMENTS

A. SYSTEM CLASS:

1. ALL DUCTWORK UPSTREAM OF AIR TERMINAL UNITS SHALL BE CONSTRUCTED FOR
STATIC PRESSURE CLASS BASED ON SCHEDULED EXTERNAL STATIC PRESSURE FROM
APPLICABLE AIR HANDLING UNIT SCHEDULE.  MATERIAL SHALL BE 2500 FPM CLASS
GALVANIZED STEEL OF "LOCK FORMING" QUALITY UNLESS OTHERWISE NOTED.

2. ALL DUCTWORK DOWNSTREAM OF AIR TERMINAL UNITS, MULTIZONE SUPPLY
DUCTWORK, AND SINGLE ZONE AIR HANDLING UNIT SUPPLY DUCTWORK SHALL BE BUILT
TO +1" W.G., 2500 FPM CLASS STANDARDS, UNLESS NOTED OTHERWISE ON FAN
SCHEDULE.  ALL +1" CLASS DUCTWORK SHALL BE CONSTRUCTED OF "LOCK FORMING
QUALITY" GALVANIZED SHEET METAL WITH A MINIMUM GAUGE NOT LESS THAN THAT
SHOWN IN SMACNA STANDARDS.

3. ALL RETURN AND EXHAUST DUCTWORK SHALL BE BUILT TO -2" W.G., 2500 FPM CLASS
STANDARDS, UNLESS NOTED OTHERWISE ON FAN SCHEDULE.

2.02 GENERAL CONSTRUCTION

A. ALL DUCTWORK SHALL BE CONSTRUCTED OF G60 COATED GALVANIZED STEEL OF ASTM
STANDARDS A653 AND A924 GRADES.

B. CARBON-STEEL SHEETS:  COMPLY WITH ASTM A 1008/A 1008M, WITH OILED, MATTE FINISH FOR
EXPOSED DUCTS.

C. MINIMUM GAUGE OF ANY DUCTWORK, ROUND OR RECTANGULAR, SHALL BE 26 GAUGE.

D. THE INTERIOR SURFACE OF ALL DUCTWORK SHALL BE SMOOTH WITH NO SHEET METAL OR
OTHER PARTS PROJECTING INTO THE AIR STREAM.  ALL SEAMS AND JOINTS SHALL BE
EXTERNAL.  THE INSIDE OF ALL DUCTWORK SHALL BE THOROUGHLY CLEANED AND ALL FANS
OPERATED TO REMOVE ANY DEBRIS PRIOR TO CONNECTION OF AIR DISTRIBUTION DEVICES.

E. ALL DUCTWORK DIMENSIONS ON THE DRAWINGS ARE CLEAR INSIDE DIMENSIONS.  REFER TO
SECTION 20 07 00 FOR DUCTWORK LINER AND INSULATION.

F. ALL FLEXIBLE ROUND TAKE-OFFS TO AIR DISTRIBUTION DEVICES SHALL BE MADE WITH A
SPIN-COLLAR WITH INTEGRAL MANUAL VOLUME DAMPER.  SPIN-INS SHALL BE INSTALLED WITH
THEIR DAMPER AXIS PARALLEL TO AIR FLOW.

G. DUCTWORK LEAKAGE:  MAXIMUM ALLOWABLE DUCTWORK LEAKAGE, AS A PERCENTAGE OF
AIR SYSTEM VOLUME, SHALL BE 2%.

H. DUCTWORK SEALING:

1. ALL TRANSVERSE DUCT JOINTS, LONGITUDINAL SEAMS AND DUCT WALL PENETRATIONS
SHALL BE SEALED REGARDLESS OF DUCT PRESSURE CLASSIFICATION.

2. SEALER SHALL BE RATED BY MANUFACTURER AND SHALL BE SUITABLE FOR USE AT THE
SYSTEM STATIC PRESSURE CLASSIFICATION OF THE DUCTWORK APPLIED.

3. DUCTWORK SEALANT SHALL BE HARDCAST "VERSA-GRIP 181" OR APPROVED EQUAL.
SEALANT SHALL BE SUITABLE FOR USE INDOORS AND OUTDOORS.  SEALANT SHALL BE
WATER BASED.  SEALANT SHALL HAVE A FLAME SPREAD RATING OF 25 OR LESS AND A
SMOKE DEVELOPED RATING OF 50 OR LESS.  SEALANT SHALL BE LISTED IN
ACCORDANCE WITH UL 181A OR UL 181B, AS REQUIRED IN THE INTERNATIONAL ENERGY
CONSERVATION CODE.

4. DUCT SEALANT SHALL BE APPLIED PER MANUFACTURER'S INSTRUCTIONS.  MINIMUM
DRYING TIME SHALL BE ALLOWED PER MANUFACTURER'S INSTRUCTIONS.  ADDITIONAL
TIME FOR DRYING SHALL BE ALLOWED IN CLIMATES WHERE TEMPERATURE AND
HUMIDITY MAY AFFECT THE CURING OF THE SEALANT.  SEALANT SHALL BE ALLOWED TO
COMPLETELY DRY AND HARDEN BEFORE AIR IS CIRCULATED THROUGH THE DUCTWORK.

5. THE USE OF DUCT TAPE FOR SEALING OF METAL DUCTS IS PROHIBITED UNLESS THE
TAPE IS PART OF, AND USED, IN CONJUNCTION WITH A MULTI-PART SEALING SYSTEM
(I.E., ADHESIVE, TAPE, COATING, ETC.).

2.03 RECTANGULAR DUCTWORK

A. TRANSVERSE BEAD:  TRANSVERSE BEAD ALL FLAT SURFACES WHICH ARE MORE THAN 12"
WIDE.  TRANSVERSE BEADING SHALL BE ON 12" CENTERS AND SHALL BE MINIMUM OF 1/8"
DEEP AT THE CENTER OF THE BEAD AND 3/8" WIDE AT THE BASE OF THE BEAD.  DO NOT
CROSS-BREAK NEGATIVE PRESSURE DUCTWORK.

B. LONGITUDINAL SEAMS:  ALL LONGITUDINAL SEAMS SHALL BE "PITTSBURGH LOCK" OR BUTTON
PUNCH SNAP LOCK AT CORNER SEAMS AND GROOVED (ACME) SEAM OR SEAM WELDED IN
SIDES BETWEEN CORNERS.

C. TRANSVERSE JOINTS:  ALL TRANSVERSE JOINTS AND INTERMEDIATE REINFORCEMENT SHALL
BE AS SHOWN IN SMACNA TABLES 1-4 THROUGH 1-9, AND FIGURE 1-4 WITH DRIVE SLIP
CONNECTIONS (REINFORCED OR UN-REINFORCED AS REQUIRED) ON THE SHORT SIDES AND
HEMMED "S" SLIP CONNECTIONS (REINFORCED OR UN_REINFORCED AS REQUIRED) ON THE
LONG SIDES.  "S" AND DRIVE CONNECTORS ARE ACCEPTABLE FOR USE ON DUCTS WITH
PRESSURE CLASSIFICATION OF ±1" W.G. (MAXIMUM).  AT THE CONTRACTOR'S OPTION,
TRANSVERSE JOINTS MAY BE TRANSVERSE DUCT CONNECTORS BY ONE OF THE FOLLOWING
MANUFACTURERS.  THE PROPOSED GASKET MATERIAL, FLANGE, CORNER PIECE, AND
CONNECTION DETAILS SHALL BE SUBMITTED FOR REVIEW.

1. TRANSVERSE DUCT FLANGE (TDF OR TDC)
2. DUCTMATE EP12/11 PREFABRICATED GALVANIZED "DUCTMATE" SECTIONS
3. MEZ INDUSTRIES 140 SERIES TRANSVERSE DUCT CONNECTORS
4. EXANNO (NEXUS)
5. WARD INDUSTRIES, INC.

D. PLENUMS:  SHEET METAL PLENUMS SHALL BE CONSTRUCTED AND REINFORCED IN
ACCORDANCE WITH SMACNA STANDARDS.  WHERE PLENUMS ARE CONNECTED TO LOUVERS,
THE PLENUM BOTTOM SHALL BE WATERTIGHT, SLOPED AND SEALED TO DRAIN WATER TO THE
OUTSIDE FACE OF THE BUILDING THROUGH THE FACE OF THE LOUVER.

E. SUPPORT:  ALL DUCTWORK SUPPORTS SHALL BE PER TABLE 4-1 OF THE SMACNA MANUAL
WITH ALL SUPPORTS DIRECTLY ANCHORED TO THE BUILDING STRUCTURE.  SUPPORTS SHALL
BE ON MAXIMUM 8'- 0" CENTERS WITH ADDITIONAL SUPPORTS AS REQUIRED TO PREVENT
SAGGING.

F. FABRIC CONNECTIONS:  FLEXIBLE DUCT FABRIC CONNECTIONS SHALL BE INSTALLED ON THE
INLET AND OUTLET CONNECTIONS TO ALL POWERED AIR MOVING EQUIPMENT NOT
CONNECTED WITH FLEXIBLE DUCT ATTACHED DIRECTLY TO INLET OR DISCHARGE PLENUM.  A
MINIMUM OF 1" OF SLACK SHALL BE ALLOWED IN ALL FLEXIBLE CONNECTIONS TO INSURE
VIBRATION ISOLATION.  FLEXIBLE FABRIC SHALL BE A MINIMUM OF 3 INCHES WIDE WITH
"GRIP-LOC" SEAM TO 24 GAUGE GALVANIZED METAL SIDE CONNECTORS A MINIMUM OF 3
INCHES WIDE EACH.  FLEXIBLE CONNECTIONS ARE TO BE FABRICATED WITH DURO DYNE
EXCELON "METAL-FAB" VINYL COATED 22 OZ. NYLON WITH 24 GAUGE GALVANIZED IRON SIDE
CONNECTORS OR "APPROVED EQUAL".  PROVIDE UV RATED CONNECTIONS WHERE EXPOSED
TO SUNLIGHT.

G. SPLITTER DAMPERS:  INSTALL MANUAL SPLITTER DAMPERS IN SPLITS AND BRANCH
TAKE-OFFS IN ALL CONSTANT VOLUME AIR FLOW SYSTEMS, AND WHERE SHOWN ON
DRAWINGS.  SPLITTER DAMPERS SHALL BE MINIMUM 16 GAUGE GALVANIZED SHEET METAL
AND SHALL BE 3/4 OF THE WIDTH OF THE SMALLEST TAKE-OFF BUT NO LESS THAN 6" LONG.
DAMPERS SHALL HAVE 1/8" OF CLEARANCE TO THE DUCT IN WHICH THEY ARE INSTALLED.
SPLITTER DAMPERS SHALL BE CONTROLLED BY ONE OR MORE CONTROL RODS.  WHERE
SPLITTERS ARE IN CONCEALED INACCESSIBLE LOCATIONS, SUBMIT PROPOSED CONTROL ROD
DETAILS FOR APPROVAL.

H. TRANSITIONS:  DUCTWORK TRANSITIONS AND OFFSETS SHALL BE CONSTRUCTED IN
ACCORDANCE WITH FIG. 2-7 OF THE SMACNA MANUAL.

I. BRANCH TAPS:  BRANCH TAPS, INCLUDING TAPS TO TERMINAL UNITS, SHALL BE 45° ENTRY
EXPANDED TAPS AND SHALL BE IN ACCORDANCE WITH FIG. 2-6 OF THE SMACNA MANUAL.
TAPS TO TERMINAL UNITS MAY BE FLEXMASTER STO SIDE TAKEOFF FITTINGS.  DOVETAIL
JOINTS ON ROUND TAPS ARE NOT PERMITTED.

J. TURNING VANES:  TURNING VANES SHALL BE INSTALLED WHERE SHOWN ON THE DRAWINGS
AND IN ALL ABRUPT ELBOWS AND BENDS GREATER THAN 45°.  FOR DUCTS LESS THAN 12" IN
HEIGHT, SINGLE VANE BLADES MAY BE INSTALLED.  FOR DUCTS 12" HIGH AND ABOVE, DOUBLE
AIRFOIL BLADES SHALL BE USED.  TURNING VANES SHALL BE CONSTRUCTED IN ACCORDANCE
WITH FIGURES 2-3 AND 2-4 OF THE SMACNA MANUAL.

K. RADIUS ELBOWS:  RADIUS ELBOWS SHALL BE USED WHERE SHOWN ON THE DRAWINGS AND
MAY BE USED FOR ALL 45°AND 90° ELBOWS IF THEY FIT IN THE AVAILABLE SPACE, AND ALL
ELBOWS 12" AND SMALLER.  RADIUS ELBOWS SHALL BE CONSTRUCTED IN ACCORDANCE WITH
FIGURE 2-2 OF THE SMACNA MANUAL.

2.04 LOW VELOCITY ROUND DUCTWORK (BRANCH RUN-OUTS)

A. RIGID ROUND LOW PRESSURE, LOW VELOCITY DUCTWORK MATERIAL, GAUGE, TRANSVERSE
JOINTS AND SPIRAL SEAMS SHALL BE IN ACCORDANCE WITH SMACNA STANDARDS, WITH THE
FOLLOWING EXCEPTIONS:

1. DRAW BAND TRANSVERSE JOINTS ARE NOT ACCEPTABLE.
2. MINIMUM DUCT/FITTING GAUGE SHALL BE 26 GAUGE.
3. "ADJUSTABLE" ELBOWS AND FITTINGS ARE NOT ACCEPTABLE.
4. ALL SEAMS SHALL BE "GROOVELOCK" AND SHALL BE SPIRAL SEAM.

2.05 FLEXIBLE DUCTWORK

A. GENERAL:  FLEXIBLE DUCT SHALL BE USED WHERE FLEXIBLE DUCT CONNECTIONS ARE
SHOWN ON THE DRAWINGS TO AIR DISTRIBUTION DEVICES AND TERMINAL UNITS.  MAXIMUM
LENGTH SHALL BE 4'-0" FOR TERMINAL UNITS AND 8'-0" FOR AIR DISTRIBUTION DEVICE
CONNECTIONS.  WHERE LONGER RUNS ARE REQUIRED, PROVIDE RIGID ROUND DUCTWORK.

B. FLEXIBLE DUCT:

1. INSULATED FLEXIBLE DUCT SHALL BE A FACTORY-FABRICATED ASSEMBLY CONSISTING
OF A GALVANIZED STEEL OR SPIRAL ALUMINUM HELIX.

2. INNER LINER SHALL BE A SMOOTH, AIRTIGHT CPE FILM.
3. INSULATION SHALL BE FIBERGLASS WITH A MAXIMUM THERMAL CONDUCTANCE OF 0.167

BTUH/HR/SF/°F AT 75°F MEAN TEMPERATURE (R VALUE = 6).
4. THE ASSEMBLY SHALL BE SHEATHED IN A REINFORCED METALIZED MYLAR VAPOR

BARRIER OUTER JACKET WITH PERMEANCE NOT EXCEEDING 0.17 PERMS/SF AT 1"
PRESSURE.

C. STANDARDS:  THE FLEXIBLE DUCT ASSEMBLY SHALL BE SUITABLE FOR A MINIMUM WORKING
PRESSURE OF +6" W.G. AND -4" W.G., AND SHALL BE LISTED CLASS I AIR DUCT BY THE
UNDERWRITERS LABORATORY (UL-181) AT A FLAME SPREAD OF NOT OVER 25 AND A SMOKE
DEVELOPED RATE OF NOT OVER 50.  DUCTS SHALL ALSO COMPLY WITH NFPA STANDARD 90A.

D. CONNECTIONS:  ALL JOINTS AND CONNECTIONS SHALL BE MADE WITH 1/2" WIDE STAINLESS
STEEL DUCT CLAMPS OR 100% NYLON SELF-LOCKING CLAMPS.  REFER TO DETAILS ON
DRAWINGS.

E. INSTALLATION:  FLEXIBLE DUCTS SHALL BE SUPPORTED IN SUCH A MANNER TO PREVENT
SAGS AND KINKS.  BENDS IN ANY LENGTH OF FLEXIBLE DUCT SHALL NOT EXCEED A TOTAL
TURNING OF 90°.  EXTEND INSULATION AND OUTER JACKET OVER THE SECURED CLAMP AND
TAPE DOWN TO THE SLEEVE/COLLAR TO MAINTAIN VAPOR BARRIER INTEGRITY.  "R-VALUE" OF
6 MUST BE MAINTAINED THROUGH INSTALLATION.  INSULATION ON FLEXIBLE DUCT SHALL NOT
BE COMPRESSED.

F. MANUFACTURERS:  IF IT COMPLIES WITH THESE SPECIFICATIONS, FLEXIBLE DUCTWORK OF
THE FOLLOWING TYPES WILL BE ACCEPTABLE:

1. FLEXMASTER TYPE 8M
2. THERMAFLEX M-KE

2.06 ACCESS DOORS

A. PROVIDE FLEXMASTER "THE INSPECTOR SERIES" - SPIN DOOR FOR FIELD FABRICATION AND
TAB DOOR FOR SHOP FABRICATION, OR APPROVED EQUAL DUAL WALL, INSULATED, ACCESS
DOORS IN DUCTWORK AS REQUIRED FOR ACCESS TO FIRE, SMOKE AND FIRE/SMOKE
DAMPERS, DUCT SMOKE DETECTORS, SAMPLING TUBES, HUMIDIFIERS AND OTHER DUCT
MOUNTED DEVICES.  DOOR SIZE SHALL NOT BE LESS THAN 2" IN DIAMETER SMALLER THAN
THE DEPTH OF THE DUCT IN WHICH IT IS TO BE INSTALLED.

2.07 PARTITION PENETRATION SLEEVES

A. PROVIDE 22 GAUGE SHEET METAL SLEEVES IN ALL NON-DUCTED AIR PATH PARTITION
PENETRATIONS SHOWN ON THE DRAWINGS WHERE RETURN AIR BOOTS (RAB), COMBINATION
FIRE AND SMOKE DAMPERS (FSD), FIRE DAMPERS (FD), ETC., ARE NOT PROVIDED.
COORDINATE LOCATION AND SIZE OF ALL PARTITION PENETRATION SLEEVES WITH THE
PARTITION CONTRACTOR.  SLEEVES SHALL BE FABRICATED WITH ½" FLANGES, TURNED OUT
ON ONE END.  SLEEVES SHALL EXTEND THROUGH WALL ON BOTH SIDES.

2.09 KITCHEN EXHAUST DUCTWORK

A. DUCTWORK AND INSTALLATION SHALL COMPLY WITH NFPA 96 AND ALL REQUIREMENTS OF
THE AUTHORITY HAVING JURISDICTION.

B. CONCEALED KITCHEN VENTILATION EXHAUST SHALL BE CARBON-STEEL SHEET (16 GAUGE
MINIMUM)

C. EXPOSED:  TYPE 304, STAINLESS STEEL WITH FINISH TO MATCH KITCHEN EQUIPMENT AND
RANGE HOOD (18 GAGE MINIMUM).

D. WELD AND FLANGE ALL SEAMS AND JOINTS.

2.08 MEDIUM PRESSURE SPIRAL SEAM DUCTWORK

A. MEDIUM PRESSURE DUCT SHALL BE ROUND SPIRAL SEAM SHEET METAL CONSTRUCTED AS
SPECIFIED HEREIN AND IN ACCORDANCE WITH SMACNA STANDARDS.

B. DUCT AND FITTINGS SHALL BE MANUFACTURED FROM GALVANIZED SHEET METAL OUTLINED
IN SECTION 2.02, PARAGRAPH A.  ALL FITTINGS SHALL BE FACTORY FABRICATED, MACHINE
FORMED AND WELDED FROM GALVANIZED SHEET METAL WITH BUILT-IN COUPLINGS.  THE
MINIMUM GAUGE OF DUCT AND FITTINGS SHALL BE 26 GAUGE.

C. SPIRAL DUCT AND FITTINGS JOINTS SHALL BE ASSEMBLED, SUSPENDED, SEALED, AND TAPED
PER MANUFACTURER'S PUBLISHED ASSEMBLY AND INSTALLATION INSTRUCTIONS.
HORIZONTAL AND VERTICAL DUCTWORK SUPPORTS SHALL BE AS RECOMMENDED BY THE
DUCT MANUFACTURER AND SHALL NOT HAVE ANY SCREWS THROUGH THE DUCTWORK.

D. DUCT CEMENTS FOR USE AT COUPLINGS SHALL BE UNITED SHEET METAL UNI-WELD METAL
CEMENT OR AN APPROVED SUBSTITUTE AND SHALL BE USED PER THE MANUFACTURERS
RECOMMENDATIONS.  DUCT SEALER SHALL BE THE UNITED SHEET METAL UNI-CAST SYSTEM,
OR AN APPROVED SUBSTITUTE UTILIZING AN ADHESIVE, TAPE AND COATING TO OBTAIN A
COMPLETE DUCT SEAL.

E. PROVIDE STANDARD 90-DEGREE CONICAL FITTINGS CONNECTIONS FOR BRANCH TAKEOFFS.

F. MANUFACTURERS:  IF THEY COMPLY WITH THESE SPECIFICATIONS AND REQUIREMENTS,
PRODUCTS OF THE FOLLOWING MANUFACTURERS WILL BE ACCEPTABLE:

1. UNITED MCGILL
2. GOWCO, INC.
3. GRACO
4. TD MECHANICAL

PART 3 - EXECUTION

3.01 SUBMITTAL

A. DUCTWORK SHOP DRAWINGS SHALL BE MADE AFTER JOB SITE MEASUREMENTS ARE MADE
AND SHALL BE COORDINATED WITH ALL OTHER TRADES.  DUCTWORK CONSTRUCTION
DETAILS AND MATERIALS SHALL BE SUBMITTED AND APPROVED PRIOR TO FABRICATION OF
ANY DUCTWORK.  DUCTWORK SUBMITTAL SHALL INCLUDE DUCTWORK FABRICATION
DRAWINGS AND SUBMITTAL DATA ON DUCTWORK SPECIALTIES AND CONSTRUCTION DETAILS.

B. DUCTWORK FABRICATION DRAWINGS SHALL BE DRAWN TO SCALE ON 1/8" OR LARGER SCALE
BUILDING FLOOR PLANS AND SHALL INDICATE DUCT SIZES, DUCT MATERIAL, DUCT INSULATION
TYPE, LOCATIONS OF TRANSVERSE JOINTS, FITTINGS, DUCTWORK BOTTOM ELEVATION,
OFFSETS, DUCTWORK SPECIALTIES, FIRE AND FIRE/SMOKE DAMPERS AND ALL OTHER
INFORMATION REQUIRED FOR COORDINATION WITH OTHER TRADES AND FABRICATION OF
DUCTWORK.  ALL FIRE AND FIRE/SMOKE PARTITIONS SHALL BE CLEARLY DESIGNATED ON THE
DUCTWORK SHOP DRAWINGS.  DETAIL DRAWINGS FOR MECHANICAL ROOMS AND AIR
HANDLING UNIT LOCATIONS SHALL BE DRAWN TO 1/4" SCALE.

C. DUCT FABRICATION DRAWINGS SHALL BE COORDINATED WITH OTHER TRADES AND BUILDING
CONSTRUCTION PRIOR TO SUBMITTAL FOR APPROVAL, AND SHOP DRAWINGS SHALL BE SO
CERTIFIED ON EACH DRAWING.

3.02 INSTALLATION

A. INSTALL ALL DUCTWORK TIGHT TO STRUCTURE UNLESS OTHERWISE NOTED.  THE
MECHANICAL CONTRACTOR SHALL COORDINATE WITH ALL OTHER TRADES PRIOR TO THE
CONSTRUCTION OR INSTALLATION OF DUCTWORK.

B. INSTALL DUCT MOUNTED SENSORS AND CONTROL DEVICES FURNISHED UNDER SECTION 23
09 16.  FURNISH AND INSTALL ACCESS DOORS AT EACH DUCT MOUNTED CONTROL DEVICE.
COORDINATE LOCATION OF DEVICES AND INSTALLATION REQUIREMENTS WITH THE
AUTOMATIC TEMPERATURE CONTROL SUBCONTRACTOR.

C. INSTALL DUCT TYPE SMOKE DETECTORS FURNISHED UNDER DIVISION 28.  FURNISH AND
INSTALL ACCESS DOORS AT EACH SAMPLING TUBE ASSEMBLY.  COORDINATE LOCATION OF
DETECTORS AND INSTALLATION REQUIREMENTS WITH THE ELECTRICAL SUBCONTRACTOR.

D. FURNISH AND INSTALL ACCESS DOORS AT ALL FIRE DAMPERS, SMOKE DAMPERS, AND
COMBINATION FIRE/SMOKE DAMPERS.

E. DUCTWORK SHALL BE THOROUGHLY CLEANED, OR VERIFIED AS CLEAN PRIOR TO FAN
STARTUP.  REFERENCE SECTION 20 05 05 FOR RELATED ISSUES.

F. INSTALL COMMERCIAL KITCHEN HOOD EXHAUST DUCTS WITHOUT DIPS AND TRAPS THAT MAY
HOLD GREASE, AND SLOPED A MINIMUM OF 2 PERCENT TO DRAIN GREASE BACK TO THE
HOOD.

G. INSTALL FIRE-RATED ACCESS PANEL ASSEMBLIES AT EACH CHANGE IN DIRECTION AND AT
MAXIMUM INTERVALS OF 12 FEET (3.7 M) IN HORIZONTAL DUCTS, AND AT EVERY FLOOR FOR
VERTICAL DUCTS, OR AS INDICATED ON DRAWINGS.  LOCATE ACCESS PANEL ON TOP OR
SIDES OF DUCT A MINIMUM OF 1-1/2 INCHES (38 MM) FROM BOTTOM OF DUCT.

H. DO NOT PENETRATE FIRE-RATED ASSEMBLIES EXCEPT AS ALLOWED BY APPLICABLE BUILDING
CODES AND AUTHORITIES HAVING JURISDICTION.

3.03 LEAK TESTING

A. DUCTWORK CONSTRUCTED TO OPERATE AT +2" W.G. OR GREATER OR -2" W.G. OR LESS SHALL
BE LEAK TESTED IN ACCORDANCE WITH THE FOLLOWING:

1. CONTRACTOR SHALL TEST DUCT FOR LEAKAGE IN ACCORDANCE WITH THE "SYSTEM
PRESSURE TESTING FOR LEAKS" PUBLICATION BY UNITED MCGILL CORPORATION
APPARATUS USED FOR TESTING SHALL BE AS NOTED IN REFERENCED PUBLICATION.
DEVIATIONS FROM THIS SHALL NOT BE PERMITTED.

2. DUCT SYSTEMS SHALL BE PRESSURIZED TO 125% OF RATED SYSTEM PRESSURE
CLASSIFICATION AS DESCRIBED IN SUBSECTION 2.01 OF THIS SECTION.

3. MAXIMUM ALLOWABLE LEAKAGE SHALL BE IN ACCORDANCE WITH SUBSECTION 2.02 OF
THIS SECTION.

B. DUCTWORK CONSTRUCTED TO OPERATE AT PRESSURES BETWEEN -2" W.G. AND +2" W.G.
SHALL BE VISUALLY INSPECTED FOR LEAKAGE.

1. ENGINEER MAY REQUEST DUCTWORK LEAKAGE TEST, IN ACCORDANCE WITH
PARAGRAPH A. OF THIS SUBSECTION, IF IN HIS OPINION, TESTING IS WARRANTED DUE
TO INSTALLATION OF DUCT SYSTEMS OR INFORMATION CONTAINED IN TEST AND
BALANCE REPORT.

C. DUCTWORK LEAK TESTING AND/OR INSPECTION SHALL BE PERFORMED PRIOR TO
INSTALLATION OF EXTERNAL DUCTWORK INSULATION.

D. IF REQUESTED BY THE ENGINEER, CONTRACTOR SHALL SCHEDULE DUCT LEAKAGE TESTING
AND/OR INSPECTION SO THAT IT MAY BE WITNESSED BY ENGINEER.

END OF SECTION

SECTION 23 33 10
AIR DISTRIBUTION DEVICES AND DAMPERS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. THE REQUIREMENTS OF THE GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS, DIVISION
1, DIVISION 20, AND DRAWINGS APPLY TO ALL WORK HEREIN.

1.02 SCOPE

A. GENERAL:  FURNISH AND INSTALL AIR DISTRIBUTION DEVICES AS SHOWN, SCHEDULED,
SPECIFIED, AND REQUIRED.  DEVICES SHALL BE COMPLETE WITH ALL REQUIRED MOUNTING
ACCESSORIES FOR INSTALLATION IN THE ACTUAL CONSTRUCTION AT THE INSTALLATION
LOCATION.

B. RELATED SECTIONS:  OTHER DIVISION 20-28 SECTIONS CONTAIN REQUIREMENTS RELATED TO
THE WORK OF THIS SECTION.  THESE MAY INCLUDE, BUT NOT BE LIMITED TO, THE FOLLOWING
SECTIONS:

1. DUCTWORK AND SHEET METAL - SECTION 23 31 13

1.03 QUALITY ASSURANCE

A. MANUFACTURERS:  IF THEY COMPLY WITH THESE SPECIFICATIONS AND REQUIREMENTS,
PRODUCTS OF THE FOLLOWING MANUFACTURERS WILL BE ACCEPTABLE:

1. AIR DISTRIBUTION DEVICES:

A. KRUEGER
B. METALAIRE
C. NAILOR
D. PRICE COMPANY
E. TUTTLE & BAILEY
F. TITUS

2. DAMPERS:

A. AIR BALANCE, INC.
B. AMERICAN WARMING AND VENTILATING COMPANY
C. GREENHECK
D. NATIONAL CONTROLLED AIR
E. RUSKIN MANUFACTURING COMPANY
F. SAFE-AIR
G. FLEXMASTER
H. POTTORFF

PART 2 - PRODUCTS

2.01 AIR DISTRIBUTION DEVICE GENERAL REQUIREMENTS

A. GENERAL:  PROVIDE AIR DISTRIBUTION DEVICES OF THE SIZE, SHAPE, AND TYPE
CONSTRUCTED OF MATERIALS AND COMPONENTS AND WITH FINISHES AS SPECIFIED,
SCHEDULED, AND SHOWN.  GRILLES, REGISTERS, AND CEILING DIFFUSERS SHALL BE
PROVIDED WITH NEOPRENE OR SOFT FELT GASKETS.  IF A MANUFACTURER OTHER THAN THE
ONE SCHEDULED IS USED, THE SIZES SHOWN ON THE DRAWINGS SHALL BE CHECKED FOR
PERFORMANCE, NOISE LEVEL, FACE VELOCITY, THROW, PRESSURE DROP, ETC., BEFORE THE
SUBMITTAL IS MADE.  SELECTIONS SHALL MEET THE MANUFACTURER'S OWN PUBLISHED DATA
FOR THE ABOVE PERFORMANCE CRITERIA.  THE THROW SHALL BE SUCH THAT THE VELOCITY
AT THE END OF THE THROW IN THE FIVE FOOT OCCUPANCY ZONE WILL BE NOT MORE THAN 50
FPM NOR LESS THAN 25 FPM.  NOISE LEVELS SHALL NOT EXCEED THOSE PUBLISHED IN THE
ASHRAE APPLICATIONS HANDBOOK FOR THE TYPE OF SPACE BEING SERVED (NC LEVEL)
EXCEPT NONE SHALL EXCEED NC 35.

B. SURFACE COMPATIBILITY:  AIR DISTRIBUTION DEVICES SHALL HAVE FRAMES FULLY
COMPATIBLE WITH THE CEILING, WALL, AND FLOOR SURFACES IN WHICH THEY ARE INSTALLED
AND SHALL BE PROVIDED WITH ALL REQUIRED MOUNTING ACCESSORIES FOR INSTALLATION
IN THE ACTUAL CONSTRUCTION AT THE INSTALLATION LOCATION.  PROVIDE CONCEALED
FASTENING ON ALL SURFACES.

C. FINISHES:  ALL CEILING AND WALL MOUNTED AIR DEVICES SHALL HAVE CORROSION
RESISTANT TREATED SURFACES AND BE PAINTED WHITE OR OFF-WHITE WITH BAKED ENAMEL
UNLESS SPECIFIED OTHERWISE AND ALL AIR DEVICES SHALL BE THE SAME COLOR.  WHERE
THE FACTORY FINISH ON ALL DEVICES IS NOT THE SAME AS DETERMINED BY THE
ARCHITECT/ENGINEER, THE DIVISION 23 CONTRACTOR SHALL BE RESPONSIBLE FOR
COORDINATING FIELD PAINTING OF ALL AIR DEVICES BY THE DIVISION 9 CONTRACTOR.  THE
DIVISION 23 CONTRACTOR SHALL BE RESPONSIBLE FOR ALL COSTS ASSOCIATED WITH
DIVISION 9 FIELD PAINTING OF WHITE OR OFF-WHITE AIR DEVICES.  SPECIAL COLOR PAINTING
OF AIR DEVICES SHALL BE THE RESPONSIBILITY OF THE DIVISION 9 CONTRACTOR.  THE
ARCHITECT/ENGINEER'S DECISION ON WHITE COLOR COMPATIBILITY IS FINAL.  THE INTERIOR
OF ALL PERFORATED PLATE DIFFUSERS SHALL BE PAINTED FLAT BLACK.  ALL STEEL
COMPONENTS SHALL BE FULLY PHOSPHATIZED PRIOR TO PAINTING AND THERE SHALL BE NO
UNPAINTED STEEL PARTS.

D. CEILING DIFFUSERS:  PROVIDE OPPOSED BLADE VOLUME CONTROL DAMPERS WITH SUPPLY
AIR DIFFUSERS WHERE DIFFUSERS ARE INSTALLED ABOVE INACCESSIBLE CEILINGS AND
WHERE SCHEDULED.  WHERE APPLICABLE, PROVIDE ADAPTERS WITH DIFFUSERS TO PERMIT
CONNECTION TO ROUND SUPPLY DUCT.  PERFORATED PLATE SUPPLY AIR DIFFUSERS SHALL
HAVE PATTERN CONTROL BLADES INSTALLED IN THE DIFFUSER NECK UNLESS NOTED
OTHERWISE.  PATTERN CONTROLLERS ATTACHED TO THE PERFORATED PLATE ARE NOT
ACCEPTABLE.  PROVIDE CONCEALED FASTENING ON ALL CEILING DIFFUSERS.  DEVICE NECK
SIZE SHALL BE AS SHOWN ON THE DRAWINGS.

E. REGISTERS AND GRILLES:  PROVIDE REGISTERS THAT CONTAIN A KEY-OPERATED OPPOSED
BLADE DAMPER OPERABLE FROM THE FACE SIDE WHERE REGISTERS ARE DUCTED AND
INSTALLED IN INACCESSIBLE SURFACES.  SUPPLY AIR REGISTERS SHALL BE OF THE DOUBLE
DEFLECTION TYPE.  RETURN AIR GRILLES AND REGISTERS SHALL HAVE FIXED FACE BLADES
AND MATCH THE FACE OF THE SUPPLY AIR CEILING DIFFUSERS, UNLESS OTHERWISE
INDICATED.  PROVIDE CONCEALED FASTENING FOR ALL REGISTERS AND GRILLES.

2.02 AIR DISTRIBUTION DEVICES

A. SEE DRAWINGS FOR SCHEDULED DEVICES.

2.03 DAMPERS

A. VOLUME BALANCING DAMPERS

1. BALANCING DAMPERS SHALL BE PROVIDED IN ALL ZONES OF MULTI-ZONE AIR HANDLING
UNITS, BRANCH TAPS TO ALL AIR DEVICES, AND WHERE SHOWN ON THE DRAWINGS.
EXCEPT FOR SPIN-IN TYPE, BALANCING DAMPERS SHALL CONSIST OF SINGLE BLADE
DAMPERS ON RECTANGULAR DUCT UP TO 11" HIGH AND OPPOSED BLADE DAMPERS IN
DUCTS 12" AND LARGER.  SINGLE BLADE DAMPERS SHALL BE IN ACCORDANCE WITH FIG.
2-11 OF THE SMACNA MANUAL AND OPPOSED BLADE DAMPERS SHALL BE IN
ACCORDANCE WITH FIG. 2-12 OF THE SMACNA MANUAL.  DAMPERS SHALL BE OF THE
FOLLOWING TYPES:

B. SINGLE BLADE DAMPERS FOR RECTANGULAR DUCT SHALL BE RUSKIN MD35 SINGLE BLADE
SERIES OR AN APPROVED EQUAL.

C. OPPOSED BLADE DAMPERS FOR RECTANGULAR DUCT SHALL BE RUSKIN MD 35/OB OR LISTED
MANUFACTURER APPROVED EQUAL.

D. RIGID ROUND DUCT DAMPERS SHALL BE HAVE 26 GAUGE, G90 GALVANIZED DAMPER BLADE,
3/8" SQUARE DAMPER SHAFT SUPPORTED BY NYLON BEARINGS AND DURODYNE KR3
QUANDRANT ON AN ELEVATED PLATFORM.  FLEXMASTER SLBO, OR APPROVED EQUAL.

E. SPIN-IN DAMPER FITTINGS SERVING INDIVIDUAL AIR DEVICES SHALL BE DACE MODEL SMD.
WHERE REGULATORS ARE INSTALLED ON EXTERNALLY INSULATED DUCTWORK, PROVIDE
STAND-OFF PLATFORMS AT LEAST 1/4" HIGHER THAN THE INSULATION THICKNESS.

1. DAMPER REGULATORS FOR CONCEALED ACCESSIBLE APPLICATIONS SHALL BE YOUNG
VALCALOX 400 SERIES OR AN APPROVED EQUAL.  WHERE REGULATORS ARE INSTALLED
ON EXTERNALLY INSULATED DUCTWORK, PROVIDE STAND-OFF PLATFORMS AT LEAST
1/4" HIGHER THAN THE INSULATION THICKNESS.  WHERE REGULATORS ARE REQUIRED IN
NON-ACCESSIBLE LOCATIONS, PROVIDE ACCESS DOORS OR YOUNG OR EQUAL
EXTENSION RODS, COUPLINGS, 90° GEAR DRIVES, ETC., AS REQUIRED, AND YOUNG 301
OR APPROVED EQUAL FLUSH MOUNTED REMOTE REGULATOR AS DIRECTED BY THE
ARCHITECT.

D. AUTOMATIC DAMPERS:  SEE SECTION "BUILDING CONTROL AND AUTOMATION SYSTEM" FOR
REQUIREMENTS, INCLUDING BLANK-OFF AND TRANSITION PROVISIONS.  PROVIDE ACCESS
DOORS FOR DAMPERS AS REQUIRED.

E. BACKDRAFT DAMPERS

1. FURNISH AND INSTALL BACKDRAFT DAMPERS WHERE INDICATED ON THE DRAWINGS.
EACH DAMPER SHALL BE SIZED AS INDICATED ON THE DRAWINGS AND SHALL BE
SUITABLE FOR INSTALLATION IN THE MOUNTING ARRANGEMENT SHOWN.  BACKDRAFT
DAMPERS MOUNTED IN ROOF CURBS SHALL BE SECURED TO GALVANIZED STEEL
SUPPORT ANGLES FASTENED TO THE CURB.

2. BACKDRAFT DAMPERS SHALL BE HEAVY RELIEF TYPE SUITABLE FOR WALL AND DUCT
MOUNTING OR INSTALLATION AT A FAN DISCHARGE.  BACKDRAFT DAMPERS SHALL BE
SIMILAR TO RUSKIN TYPE BD2-A1 FOR FACE VELOCITIES TO 1500 FPM AND RUSKIN TYPE
BD2-A2 FOR FACE VELOCITIES TO 2500 FPM, OR LISTED MANUFACTURER APPROVED
EQUAL AS FOLLOWS:

A. DAMPER FRAME SHALL BE CONSTRUCTED OF AT LEAST 0.090" THICK ALUMINUM OR AT LEAST
18 GAUGE GALVANIZED STEEL.  DAMPER FRAME SHALL BE ON CHANNEL CONSTRUCTION
WHEN INSTALLED IN DUCTWORK OR HAVE A FRONT FLANGE WHEN INSTALLED IN A WALL.

B. DAMPER BLADES SHALL BE CONSTRUCTED OF AT LEAST 22 GAUGE EXTRUDED ALUMINUM
SUITABLE FOR FACE VELOCITIES UP TO 1500 FPM AND AT LEAST 16 GAUGE EXTRUDED
ALUMINUM FOR FACE VELOCITIES TO 2500 RPM.  DAMPER BLADES SHALL HAVE NEOPRENE OR
VINYL GASKETS RIVETED OR ROLLED INTO THE BLADE EDGE.  EACH BACKDRAFT DAMPER
SECTION SHALL BE FURNISHED WITH TIE BARS CONSTRUCTED OF AT LEAST 16-GAUGE
ALUMINUM.  FURNISH TWO TIE BARS ON DAMPER SECTIONS OVER 40 INCHES WIDE.

C. DAMPER BEARING SHALL BE BRONZE OILITE, NYLON, OR CYCOLOY.
D. FURNISH BACKDRAFT DAMPERS WITH 2 X 2 MESH ALUMINUM BIRD SCREEN FOR REAR

MOUNTING WHERE BACKDRAFT DAMPERS ARE MOUNTED IN OUTSIDE WALLS.
E. DAMPER LEAKAGE SHALL NOT EXCEED 12 CFM PER SQUARE FOOT OF DAMPER FACE AREA AT

0.5 INCHES W.G. DIFFERENTIAL.

PART 3 - EXECUTION

3.01 SUBMITTALS

A. SHOP DRAWING SUBMITTALS SHALL INCLUDE, BUT NOT BE LIMITED TO, THE FOLLOWING:

1. CUT SHEETS ON AIR DISTRIBUTION DEVICES AND DAMPERS SHOWING DIMENSIONS,
TYPE, CONSTRUCTION MATERIALS, FEATURES, AND LISTING AGENCY DETAILS (UL, FM).

2. PERFORMANCE DATA ON AIR DEVICES INCLUDING NOISE DATA, THROW
VELOCITY/DISTANCE AND PRESSURE DROP.

3.02 INSTALLATION

A. GENERAL:  INSTALL ALL MATERIALS IN ACCORDANCE WITH MANUFACTURER'S WRITTEN
INSTALLATION INSTRUCTIONS, APPLICABLE STANDARDS AND RECOGNIZED INDUSTRY
PRACTICES.

B. LOCATION COORDINATION:  WHERE AIR DISTRIBUTION DEVICES ARE INSTALLED IN
ACOUSTICAL TILE AND OTHER CEILINGS THEY SHALL BE EITHER CENTERED ON TILE OR
CEILING JOINTS AS DIRECTED BY ARCHITECT AT JOB SITE.  COORDINATE LOCATION OF ALL
CEILING AIR DEVICES WITH ARCHITECTURAL REFLECTED CEILING PLANS.

C. DAMPERS:  ALL FIRE, MOTORIZED AND RADIATION DAMPERS SHALL BE INSTALLED IN STRICT
ACCORDANCE WITH UL LISTED INSTALLATION PROCEDURES PROVIDED BY MANUFACTURER.

D. BALANCING DAMPERS: INSTALL BALANCING DAMPERS A MINIMUM OF THREE FEET (3')
UPSTREAM OF SUPPLY DIFFUSERS SERVED AND THREE FEET (3') DOWNSTREAM OF
RETURN/EXHAUST DIFFUSERS SERVED.

E. ACCESS DOORS:  PROVIDE ACCESS DOORS IN DUCTWORK AND BUILDING CONSTRUCTION
FOR DAMPERS AS REQUIRED.

END OF SECTION

SECTION 23 34 10
FANS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. THE REQUIREMENTS OF THE GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS, DIVISION
1, DIVISION 20, AND DRAWINGS APPLY TO ALL WORK HEREIN.

B. REQUIREMENTS OF THE FOLLOWING DIVISION 20-28 SECTIONS APPLY TO THIS SECTION:

1. SCOPE OF WORK - SECTION 23 05 01
2. START-UP, TESTING, ADJUSTING, AND BALANCING - SECTION 23 05 93

1.02 SCOPE

A. FURNISH AND INSTALL AIR MOVING FANS AS SHOWN, SCHEDULED, AND SPECIFIED.

1.03 QUALITY ASSURANCE

A. MANUFACTURERS:  IF THEY COMPLY WITH THESE SPECIFICATIONS AND REQUIREMENTS,
PRODUCTS OF THE FOLLOWING MANUFACTURERS WILL BE ACCEPTABLE:

1. FANS:

A. GREENHECK
B. COOK
C. TWIN CITY
D. AN APPROVED EQUAL

PART 2 - PRODUCTS

2.01 GENERAL FAN REQUIREMENTS

A. SPEED CONTROLLERS:  ALL DIRECT DRIVE FANS SHALL BE FURNISHED WITH A SOLID-STATE
SPEED CONTROLLER UNLESS OTHERWISE NOTED.  SOLID-STATE SPEED CONTROLLERS SHALL
BE MOUNTED ABOVE THE CEILING ADJACENT TO THE FAN BEING SERVED WHEN A SPECIFIC
LOCATION IS NOT SHOWN.

B. ALL FAN FACTORY RUN TESTED AND BALANCED PER AMCA 204-96.

C. ALL FANS SHALL HAVE L-10-100,000 HR BEARINGS RATED AT OPERATING RPM.

2.02 DIRECT DRIVE CENTRIFUGAL ROOF FAN

A. CENTRIFUGAL ROOF FAN EXHAUSTERS SHALL BE DESIGNED FOR ROOF MOUNTING, OF TYPE,
SIZE, AND CAPACITY AS SCHEDULED.

B. HOUSINGS SHALL BE ALUMINUM. PROVIDE BACKDRAFT DAMPER FAN DISCHARGE AS
SCHEDULED, ROOF CURB AS SCHEDULED, INTEGRAL FAN SPEED CONTORLLER, THERMAL
OVERLOAD PROTECTION, AND GALVANIZED BIRD SCREEN.

C. MOTORS SHALL BE PERMANENT SPLIT-CAPACITOR, PERMANENTLY LUBRICATED, WITH
GROUNDED CORD AND PLUG.

D. PROVIDE JUNCTION BOX FOR ELECTRICAL CONNECTION ON HOUSING, AND RECEPTACLE FOR
MOTOR PLUG-IN.

E. PROVIDE TRANSITION FITTINGS AS INDICATED ON THE DRAWINGS, AS SCHEDULED, OR AS
REQUIRED.

F. FANS SHALL BE GREENHECK MODEL G, OR APPROVED EQUAL.

PART 3 - EXECUTION

3.01 SUBMITTALS

A. SUBMITTALS SHALL INCLUDE, BUT NOT BE LIMITED TO, THE FOLLOWING:

1. AMCA RATINGS FOR BOTH SOUND AND AIR PERFORMANCE.
2. PERFORMANCE CURVES WITH SELECTION POINT CLEARLY INDICATED.
3. SPECIFIC SOUND POWER LEVELS RADIATED AND RADIATED SOUND POWER LEVELS AT

DESIGN OPERATING CONDITIONS FOR EACH UNIT.  PLOT THESE ON AN NC CRITERIA
CURVE. UNIT DISCHARGE NOISE LEVELS AT DESIGN OPERATING CONDITION.

4. MOTOR DATA AS REQUIRED IN SECTION 20 05 13.
5. CATALOG CUT SHEETS CLEARLY INDICATING SIZES, MODEL NUMBERS AND

ACCESSORIES.
6. ADDITIONAL INFORMATION AS REQUIRED BY SECTION 20 05 03, BASIC DIVISION 20-28

REQUIREMENTS.

3.02 INSTALLATION

A. ALL FANS SHALL BE INSTALLED PER MANUFACTURER'S INSTALLATION INSTRUCTIONS.

B. REFER TO SECTION 23 05 93 FOR BALANCING REQUIREMENTS AND SECTION 20 05 48 FOR
VIBRATION ISOLATION.

END OF SECTION

SECTION 23 81 26
SPLIT-SYSTEM AIR CONDITIONERS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS
A. DRAWINGS AND GENERAL PROVISIONS OF THE CONTRACT, INCLUDING GENERAL AND

SUPPLEMENTARY CONDITIONS AND DIVISION 01 SPECIFICATION SECTIONS, APPLY TO THIS
SECTION.

1.02 SCOPE
A. THIS SECTION INCLUDES SPLIT-SYSTEM AIR-CONDITIONING AND HEAT PUMP UNIT

COMPRESSOR-CONDENSER COMPONENTS.

1.03 QUALITY ASSURANCE
A. ELECTRICAL COMPONENTS, DEVICES, AND ACCESSORIES:  LISTED AND LABELED AS DEFINED

IN NFPA 70, ARTICLE 100, BY A TESTING AGENCY ACCEPTABLE TO AUTHORITIES HAVING
JURISDICTION, AND MARKED FOR INTENDED USE.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. AVAILABLE MANUFACTURERS:  SUBJECT TO COMPLIANCE WITH REQUIREMENTS,
MANUFACTURERS OFFERING PRODUCTS THAT MAY BE INCORPORATED INTO THE WORK
INCLUDE, BUT ARE NOT LIMITED TO, THE FOLLOWING:

MANUFACTURERS:  SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS
BY ONE OF THE FOLLOWING:

1. CARRIER
2. TRANE
3. LENNOX
4. DAIKIN
5. OTHER MANUFACTURER'S WHERE APPROVED BY ENGINEER OF RECORD

2.02 EVAPORATOR-FAN COMPONENTS
A. CHASSIS:  GALVANIZED STEEL WITH FLANGED EDGES, REMOVABLE PANELS FOR SERVICING,

AND INSULATION ON BACK OF PANEL.
1. INSULATION:  FACED, GLASS-FIBER DUCT LINER.
2. DRAIN PANS:  GALVANIZED STEEL, WITH CONNECTION FOR DRAIN; INSULATED.

B. REFRIGERANT COIL:  COPPER TUBE, WITH MECHANICALLY BONDED ALUMINUM FINS,
COMPLYING WITH ARI 210/240, AND WITH THERMAL-EXPANSION VALVE.

C. ELECTRIC COIL:  HELICAL, NICKEL-CHROME, RESISTANCE-WIRE HEATING ELEMENTS WITH
REFRACTORY CERAMIC SUPPORT BUSHINGS; AUTOMATIC-RESET THERMAL CUTOUT; BUILT-IN
MAGNETIC CONTACTORS; MANUAL-RESET THERMAL CUTOUT; AIRFLOW PROVING DEVICE; AND
ONE-TIME FUSES IN TERMINAL BOX FOR OVERCURRENT PROTECTION.

D. FAN:  FORWARD-CURVED, DOUBLE-WIDTH WHEEL OF GALVANIZED STEEL; DIRECTLY
CONNECTED TO MOTOR.

E. FAN MOTORS:  MULTITAPPED, MULTISPEED WITH INTERNAL THERMAL PROTECTION AND
PERMANENT LUBRICATION.

F. DISPOSABLE FILTERS:  REFER TO SCHEDULE.

2.03 AIR-COOLED, COMPRESSOR-CONDENSER COMPONENTS
A. CASING:  STEEL, FINISHED WITH BAKED ENAMEL WITH REMOVABLE PANELS FOR ACCESS TO

CONTROLS, WEEP HOLES FOR WATER DRAINAGE, AND MOUNTING HOLES IN BASE.  PROVIDE
BRASS SERVICE VALVES, FITTINGS, AND GAGE PORTS ON EXTERIOR OF CASING.

B. COMPRESSOR:  HERMETICALLY SEALED WITH CRANKCASE HEATER AND MOUNTED ON
VIBRATION ISOLATION.  COMPRESSOR MOTOR SHALL HAVE THERMAL- AND
CURRENT-SENSITIVE OVERLOAD DEVICES, START CAPACITOR, RELAY, AND CONTACTOR.

COMPRESSOR TYPE: SCROLL.

REFRIGERANT COIL:  COPPER TUBE, WITH MECHANICALLY BONDED ALUMINUM FINS, COMPLYING
WITH ARI 210/240, AND WITH LIQUID SUBCOOLER.

HEAT PUMP COMPONENTS:  REVERSING VALVE AND LOW-TEMPERATURE AIR CUT-OFF
THERMOSTAT.

C. FAN:  ALUMINUM-PROPELLER TYPE, DIRECTLY CONNECTED TO MOTOR.
D. MOTOR:  PERMANENTLY LUBRICATED, WITH INTEGRAL THERMAL-OVERLOAD PROTECTION.

LOW AMBIENT KIT.

MOUNTING BASE:  POLYETHYLENE.

2.03 ACCESSORIES

E. THERMOSTAT:  LOW VOLTAGE WITH SUBBASE TO CONTROL COMPRESSOR AND EVAPORATOR
FAN.

F. AUTOMATIC-RESET TIMER TO PREVENT RAPID CYCLING OF COMPRESSOR.
G. REFRIGERANT LINE KITS:  SOFT-ANNEALED COPPER SUCTION AND LIQUID LINES FACTORY

CLEANED, DRIED, PRESSURIZED, AND SEALED; FACTORY-INSULATED SUCTION LINE WITH
FLARED FITTINGS AT BOTH ENDS.

PART 3 - EXECUTION

3.01 INSTALLATION

A. INSTALL UNITS LEVEL AND PLUMB.
B. INSTALL GROUND-MOUNTING, COMPRESSOR-CONDENSER COMPONENTS ON 4 INCH (100 MM)

THICK, REINFORCED CONCRETE BASE; 4 INCHES (100 MM) LARGER ON EACH SIDE THAN UNIT.
CONCRETE, REINFORCEMENT, AND FORMWORK ARE SPECIFIED IN DIVISION 03 SECTION
"CAST-IN-PLACE CONCRETE."  COORDINATE ANCHOR INSTALLATION WITH CONCRETE BASE.

C. INSTALL GROUND-MOUNTING, COMPRESSOR-CONDENSER COMPONENTS ON POLYETHYLENE
MOUNTING BASE.

D. INSTALL ROOF-MOUNTING COMPRESSOR-CONDENSER COMPONENTS ON EQUIPMENT
SUPPORTS SPECIFIED.  ANCHOR UNITS TO SUPPORTS WITH REMOVABLE, CADMIUM-PLATED
FASTENERS.

E. INSTALL AND CONNECT PRECHARGED REFRIGERANT TUBING TO COMPONENT'S
QUICK-CONNECT FITTINGS.  INSTALL TUBING TO ALLOW ACCESS TO UNIT.

3.02 CONNECTIONS
A. PIPING INSTALLATION REQUIREMENTS ARE SPECIFIED IN OTHER RELATED SECTIONS.

DRAWINGS INDICATE GENERAL ARRANGEMENT OF PIPING, FITTINGS, AND SPECIALTIES.
B. INSTALL PIPING ADJACENT TO UNIT TO ALLOW SERVICE AND MAINTENANCE.
C. UNLESS OTHERWISE INDICATED, CONNECT PIPING WITH UNIONS AND SHUTOFF VALVES TO

ALLOW UNITS TO BE DISCONNECTED WITHOUT DRAINING PIPING.  REFER TO PIPING SYSTEM
SECTIONS FOR SPECIFIC VALVE AND SPECIALTY ARRANGEMENTS.

D. GROUND EQUIPMENT.

END OF SECTION

D. VAPOR BARRIER COATINGS:  WATER BASED VAPOR BARRIER COATING FOR SERVICE -20OF TO 180OF,
LESS THAN 0.08 PERM.

1. CHILDERS CP-35
2. FOSTER (H.B. FULLER CO.) 30-80
3. INSUL-COUSTIC
4. MEI

2.08 LAVATORIES AND SINKS

A. SUPPLY PIPES:  THE 3/8" SUPPLY PIPES AND RISERS TO LAVATORY AND SINK FIXTURES EXPOSED
BENEATH THE COUNTER, LAVATORY, OR SINK, SHALL BE INSULATED WITH ½" THICK INSULATION.
HANDI_LAV-GUARD INSULATION KITS MANUFACTURED BY TRUEBRO WILL BE AN ACCEPTABLE
ALTERNATE.

B. WASTE PIPING:  ALL EXPOSED LAVATORY AND SINK WASTE PIPING BENEATH THE COUNTER, LAVATORY,
OR SINK, SHALL BE INSULATED AS REQUIRED BY FEDERAL, STATE, AND LOCAL REQUIREMENTS FOR
HANDICAP LAVATORIES.  INSULATION SHALL BE PROVIDED WITH FITTED COVER TO GIVE A FINISHED
APPEARANCE; COLOR BY ARCHITECT.  HANDI_LAV-GUARD INSULATION KITS MANUFACTURED BY
TRUEBRO WILL BE ACCEPTABLE.  METHOD OF INSULATION AND SAMPLE SHALL BE SUBMITTED TO
ARCHITECT FOR APPROVAL.

2.09 INSULATION SCHEDULE

A. GENERAL:  INSULATION THICKNESS SHALL BE AT LEAST THE MINIMUM VALUE SCHEDULED.  THICKNESS
SHALL BE INCREASED WHERE REQUIRED TO PREVENT CONDENSATION OR TO COMPLY WITH
GOVERNING ENERGY CODE REQUIREMENTS.

1. PIPING SYSTEMS:

2. DUCTWORK:

PART 3 - EXECUTION

3.01 SUBMITTALS

A. INSULATION SUBMITTALS SHALL INCLUDE, BUT NOT BE LIMITED TO, THE FOLLOWING:

1. CUT SHEETS ON ALL INSULATION PRODUCTS, SHIELD INSERT BLOCKS, FITTING COVERS,
PROTECTION JACKETS, STRAPS, BANDS, ETC., TO BE USED.

2. CUT SHEETS ON ALL MASTIC, ADHESIVES, SEALANTS, COATINGS, ANTI-MICROBIAL AGENTS, ETC.,
AND OTHER PRODUCTS TO BE USED WITH INSULATION PRODUCTS.

3. CUT SHEETS ON COVERING AND ALUMINUM JACKETING MATERIALS.
4. MANUFACTURER'S PRE-PRINTED INSTALLATION INSTRUCTIONS FOR ALL PRODUCTS.

3.02 INSTALLATION

A. GENERAL

1. INSTALL THERMAL INSULATION ON CLEAN, DRY SURFACES AFTER ALL LEAKAGE TESTING AND
INSPECTION IS COMPLETED.  ANY LEAKING EQUIPMENT SHALL BE BROUGHT TO THE ATTENTION OF
THE CONTRACTOR WHO SHALL CAUSE THESE CONDITIONS TO BE CORRECTED.  THERMAL
INSULATION INSTALLATION SHALL BE IN STRICT ACCORDANCE WITH THESE SPECIFICATIONS, THE
MIDWEST INSULATION CONTRACTORS ASSOCIATION (MICA) COMMERCIAL AND INDUSTRIAL
INSULATION STANDARDS, RECOGNIZED INDUSTRY PRACTICE, AND THE MANUFACTURER'S PRINTED
INSTALLATION INSTRUCTIONS.

2. WHERE THERE IS EVIDENCE OF VAPOR STOP FAILURE OR "WET" INSULATION AFTER INSTALLATION,
THE INSULATION SHALL BE REMOVED, AND THE SURFACE SHALL BE CLEANED, DRIED, AND
PROPERLY REINSULATED.

3. THE INSULATION SHALL BE HANDLED AND APPLIED IN A MANNER THAT WILL NOT ADVERSELY
AFFECT ITS STRUCTURAL, INSULATING, OR VAPOR PERMEABILITY PROPERTIES.

B. PIPING

1. CONDENSATE DRAINS:  CONDENSATE DRAIN LINES FROM FLOOR MOUNTED AIR HANDLING UNIT
COOLING COILS LOCATED IN RETURN AIR PLENUMS DO NOT REQUIRE INSULATION UNLESS
REQUIRED BY LOCAL CODES.

2. DRAIN BODIES:  THE SUBSTITUTION OF DUCTWRAP INSULATION FOR PIPING INSULATION IS
PROHIBITED EXCEPT ON DRAIN BODIES.

3. MISCELLANEOUS VALVES AND FITTINGS:  ALL VALVE OPERATORS, "PETE'S PLUGS", DRAIN VALVES,
METER AND GAUGE FITTINGS, AND OTHER ITEMS, WHICH MUST PROTRUDE THROUGH THE PIPE
INSULATION, SHALL BE SUITABLY INSULATED WITH REMOVABLE INSULATION CAPS.  BEVEL AND
SEAL INSULATION AND JOINTS AT REMOVABLE CAPS.  CHILLED WATER RISER SUPPORT PLATES
SHALL BE SUITABLY INSULATED.

4. PROTECTION SHIELD INSERTS:  PROTECTION SHIELD INSERT BLOCKING SHALL BE THOROUGHLY
VAPOR SEALED AND FINISHED TO MATCH PIPE INSULATION.

5. PREFORMED FITTING INSULATION COVERS:  AN APPROVED VAPOR RETARDER MASTIC COMPATIBLE
WITH THE INSULATION COVER SHALL BE APPLIED AROUND THE EDGES OF THE ADJOINING PIPE
INSULATION AND ON THE FITTING COVER OVERLAP SEAM.  THE FITTING COVER SHALL THEN BE
APPLIED AND SHALL BE SECURED WITH PRESSURE SENSITIVE 1-1/2" WIDE, 10 MIL PVC TAPE ALONG
THE THROAT SEAM, AND THE CIRCUMFERENTIAL EDGES OVERLAPPING ITSELF 2" ON THE
DOWNWARD SIDE.

6. BANDING:  BAND INSULATION ON 24" CENTERS AND INSTALL AT LEAST TWO (2) BANDS PER SECTION
OF INSULATION.

7. INSTALLATION OF PREFORMED FIBERGLASS INSULATION:

a. LONGITUDINAL AND BUTT JOINT VAPOR SEAL:  LONGITUDINAL SELF SEALING LAPS AND BUTT
JOINT 3" WIDE SELF-SEALING STRIPS OF THE INSULATION JACKET SHALL BE FURTHER SEALED
BY APPLYING ONE COAT OF FIRE RESISTANT VAPOR BARRIER COATING OVER THE ENTIRE
JOINT SURFACE.  LONGITUDINAL JOINTS ON INSULATION SYSTEMS UTILIZING DUAL FACTORY
APPLIED ADHESIVE STRIPS, SUCH AS OWENS-CORNING SSL II, NEED NOT BE FURTHER SEALED
OR BANDED AS REQUIRED ABOVE.

b. BUTT JOINT VAPOR STOP/SEAL:  PROVIDE AN ISOLATING VAPOR STOP BETWEEN PIPE
INSULATION JACKET AND THE PIPE AT BUTT JOINTS OF INSULATION AT FITTINGS, FLANGES,
VALVES, AND HANGERS AND AT 21-FOOT INTERVALS ON CONTINUOUS RUNS USING VAPOR
BARRIER COATING.  EXTEND THE VAPOR BARRIER COATING 2" ALONG THE INSULATION JACKET,
ACROSS THE FACE OF THE INSULATION, AND 4" ALONG THE PIPE.

8. INSTALLATION OF ELASTOMERIC PIPE INSULATION:  INSULATION SHALL BE INSTALLED IN
CONTINUOUS LENGTHS OVER PIPING AND GLUED WITH ADHESIVE AT BUTT JOINTS.  HORIZONTAL
SUSPENDED PIPING SHALL BE PROVIDED WITH PROTECTION SHIELDS AT HANGERS.  COAT ALL
ELASTOMERIC INSULATION EXPOSED TO VIEW OR ULTRA-VIOLET LIGHT WITH TWO COATS OF VINYL
FINISH COMPOUND (ARMACELL WB, RUBATEX 374).

C. DUCTWORK

1. DUCTWORK FIBERGLASS BLANKET INSULATION (INDOORS):

a. INSULATION SHALL BE CUT SLIGHTLY LONGER THAN CIRCUMFERENCE OF DUCT TO INSURE
FULL THICKNESS AT THE CORNER.

b. ALL INSULATION SHALL BE APPLIED WITH EDGES TIGHTLY STITCHED WITH STAPLES ON 3"
CENTERS.

c. THE INSULATION SHALL BE ADDITIONALLY SECURED TO THE BOTTOM OF ALL
RECTANGULAR/SQUARE DUCTS 24" OR WIDER BY MEANS OF WELDED PINS AND SPEED CLIPS
ON 12" CENTERS.

d. THE VAPOR BARRIER FACING SHALL BE THOROUGHLY SEALED AT JOINTS, CUTS, TEARS AND
WHERE THE PINS HAVE PIERCED THROUGH THE VAPOR BARRIER WITH 3" PRESSURE
SENSITIVE ALUMINUM FOIL VAPOR BARRIER TAPE OR ONE COAT OF VAPOR BARRIER COATING
REINFORCED WITH 20X20 GLASS CLOTH.

2. DUCTWORK INTERNAL LINER:

a. THE DUCT LINER SHALL BE APPLIED WITH 100% COVERAGE OF CHILDERS CP-88, FOSTER 81-10,
OR MEI 22-22 (SHOP APPLICATION), CHILDERS CP-80, FOSTER 85-20, OR MEI 22-25 (FIELD
APPLICATION).

b. THE LINER SHALL BE ADDITIONALLY SECURED WITH MECHANICAL FASTENERS ON MAXIMUM 15"
CENTERS ON DUCTS 20" OR MORE WIDE OR DEEP.  FASTENERS SHALL START WITHIN 2" OF THE
LEADING EDGE OF EACH SECTION AND WITHIN 3" OF THE LEADING EDGE OF ALL TRANSVERSE
JOINTS WITHIN THE DUCT SECTION.

c. ALL EXPOSED EDGES AND THE LEADING EDGE OF ALL CROSS-JOINTS OF THE LINER SHALL BE
HEAVILY COATED WITH CHILDERS CP-50 AVH2 OR APPROVED EQUAL FIRE RESISTANT MASTIC.

d. THE DUCT LINER SHALL BE CUT TO ASSURE SNUG CLOSING CORNER JOINTS, THE COATING OF
THE LINER SHALL FACE THE AIR STREAM, TRANSVERSE JOINTS SHALL BE NEATLY BUTTED, AND
ANY DAMAGED AREAS SHALL BE HEAVILY COATED WITH CHILDERS CP-50 AVH2 OR AN
APPROVED EQUAL FIRE RESISTANT MASTIC, OR BE REPLACED.

e. MASTIC SHALL CONTAIN AN IMMOBILIZED EPA-APPROVED ANTI-MICROBIAL AGENT TO INHIBIT
POTENTIAL MICROBIAL GROWTH.  ANTI-MICROBIAL AGENT SHALL BE INTERFACE RESEARCH
CORPORATION 'INTERSEPT' OR APPROVED EQUAL.

f. ALL LINER INSTALLATION SHALL BE IN ACCORDANCE WITH THE SMACNA  "DUCT LINER
APPLICATION STANDARD 2ND EDITION", AND NAIMA “FIBROUS GLASS DUCT LINER STANDARD
(FGDLS).”

3. HIGH TEMPERATURE BLANKET INSULATION:  AFTER DUCT TESTING HAS BEEN COMPLETED, APPLY
INSULATION TO CLEAN DRY DUCTWORK SURFACES AND HOLD IN PLACE WITH A PIN AND CLIP
MECHANICAL ATTACHMENT METHOD AND BANDED WITH ½” X 0.015” STAINLESS STEEL BANDS PER
THE MANUFACTURER'S WRITTEN INSTALLATION INSTRUCTIONS.  OVERLAP ALL JOINTS A MINIMUM
OF 3”.  BANDS SHALL BE A MAXIMUM OF 10.5” ON CENTERS, AND A MINIMUM OF 1-1/2” FROM ANY
JOINT.  WELD PINS ARE 10.5” ON CENTERS.

END OF SECTION

SECTION 20 07 00
THERMAL INSULATION

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. THE REQUIREMENTS OF THE GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS, DIVISION 1,
DIVISION 20, AND DRAWINGS APPLY TO ALL WORK HEREIN.

1.02 SCOPE

A. FURNISH AND INSTALL THERMAL INSULATION FOR SYSTEMS AS SPECIFIED IN THIS SECTION AND AS
SHOWN ON THE DRAWINGS.

B. INSULATION PROTECTION:  ALL INSULATION (EXCEPT ELASTOMERIC TYPE) EXPOSED TO THE OUTDOOR
ELEMENTS SHALL BE COVERED WITH 0.016" THICK SMOOTH ALUMINUM JACKET UTILIZING
LONGITUDINAL "ZEE" CLOSURES.  JACKET SHALL BE SECURED AT BUTT JOINTS WITH 2" WIDE ALUMINUM
STRAPS CONTAINING A PERMANENTLY PLASTIC SEALANT.  STRAPS SHALL BE CENTERED OVER BUTT
JOINTS OF JACKET.  PROVIDE ½" WIDE ALUMINUM BANDS APPLIED ON 12" CENTERS.  INSTALL THE
LONGITUDINAL JOINT FACING DOWNWARD TO SHED WATER.  FURNISH END CLOSURE AND CAPS TO
COVER COMPLETELY ALL VALVES, FITTINGS, ETC.  ALUMINUM JACKET FOR INSULATED GROOVED PIPE
FITTINGS SHALL BE AS MANUFACTURED BY PRO-TEC-T-KOTES, INC., OR APPROVED EQUAL.  AT THE
CONTRACTOR'S OPTION, ALL DUCTWORK INSULATION (INCLUDING ELASTOMERIC TYPE) EXPOSED TO
THE OUTDOOR ELEMENTS AND WITHIN PARKING GARAGE DRIVE LANES MAY BE COVERED WITH
VENTURECLAD PLUS 1579CW-CE, CLEAR EMBOSSED 13-PLY LAMINATE AS MANUFACTURED BY VENTURE
TAPE CORPORATION.  ALL RIGID INSULATION (EXCEPT ELASTOMERIC TYPE) IN UNCONDITIONED,
VENTILATED ATTICS OPEN TO THE OUTDOORS SHALL BE COVERED WITH VENTURECLAD 1579CW-CE,
CLEAR EMBOSSED 13-PLY LAMINATE IN ACCORDANCE WITH THE MANUFACTURER'S WRITTEN
INSTALLATION INSTRUCTIONS.  VENTURE CLAD IS NOT ACCEPTABLE FOR PIPE COVERING.

C. RELATED SECTIONS:  OTHER DIVISION 20-28 SECTIONS CONTAIN REQUIREMENTS RELATED TO THE
WORK OF THIS SECTION.  THESE MAY INCLUDE, BUT NOT BE LIMITED TO, THE FOLLOWING SECTIONS:

1. REFRIGERANT PIPING - SECTION 23 23 00
2. DUCTWORK AND SHEET METAL - SECTION 23 31 13
3. AIR DISTRIBUTION DEVICES AND DAMPERS - SECTION 23 33 10

1.03 QUALITY ASSURANCE

A. MANUFACTURERS:  IF THEY COMPLY WITH THESE SPECIFICATIONS AND REQUIREMENTS, PRODUCTS OF
THE FOLLOWING MANUFACTURERS WILL BE ACCEPTABLE:

1. INSULATION:

a. ARMACELL LLC
b. CERTAINTEED CORPORATION
c. INSULATION MATERIALS CORPORATION OF AMERICA
d. KNAUF
e. JOHNS MANVILLE
f. OWENS/CORNING FIBERGLASS
g. PABCO
h. PITTSBURGH CORNING
i. THERMAL CERAMICS
j. RESOLCO

2. ADHESIVES/SEALANTS:

a. CHILDERS
b. FOSTER
c. INSUL-COUSTIC
d. MEI

3. FITTING COVERS:

a. FOSTER
b. FULLER-SEALFAS
c. MANVILLE
d. KNAUF/PROTO

B. CODES AND STANDARDS:

1. FIRE/SMOKE RATINGS:  FIRE AND SMOKE HAZARD RATING AS TESTED BY PROCEDURE ASTM E84,
NFPA 255, AND UL 723 SHALL NOT EXCEED FLAME SPREAD 25, SMOKE DEVELOPED 50:

a. INSULATION PRODUCTS SHALL HAVE A COMPOSITE RATING (INSULATION JACKET OR FACING,
AND ADHESIVE USED TO ADHERE THE FACING OR JACKET TO THE INSULATION).

b. ADHESIVES, MASTICS, SEALANTS, TAPES, CEMENTS, BANDS, COVERS, ETC. SHALL COMPLY
WITH THESE SAME RATINGS.

c. PRODUCT CONTAINERS AND SHIPPING CARTONS SHALL INCLUDE LABELS INDICATING
COMPLIANCE WITH FIRE/SMOKE RATING REQUIREMENTS.

2. SPECIFICATIONS:

a. PREFORMED FIBERGLASS - ASTM C547
b. FIBERGLASS BLANKET - ASTM C553
c. EXPANDED CLOSED CELL ELASTOMERIC - ASTM C534
d. FIBERGLASS INTERNAL DUCT LINER - ASTM C1071, TYPE 1
e. HIGH TEMPERATURE BLANKET - ASTM E119 & E814
f. ALUMINUM JACKET - ASTM B209
g. VAPOR BARRIER JACKET - ASTM C1136
h. FIBERGLASS INSULATION ADHESIVE- ASTM C916
i. THERMAL EFFICIENCY TEST METHOD - ASTM C177
j. DIMENSIONAL STANDARD - ASTM C585

PART 2 - PRODUCTS

2.01 PREFORMED FIBERGLASS INSULATION

A. GENERAL:  INSULATION MATERIAL SHALL BE SCHULLER MICRO-LOK APT, OWENS-CORNING ASJ/SSL, OR
CERTAINTEED SNAP-ON ASJ/SSL PREFORMED GLASS FIBER PIPE INSULATION.

B. CONDUCTIVITY:  PREFORMED GLASS FIBER PIPE INSULATION SHALL HAVE AN AVERAGE THERMAL
CONDUCTIVITY (K FACTOR) NOT TO EXCEED 0.23 BTU  IN/HR  SF  OF AT 75OF MEAN TEMPERATURE AND
AN 850OF TEMPERATURE LIMIT.

C. JACKET:  THE INSULATION SHALL INCLUDE AN ALL-PURPOSE JACKET CONSISTING OF A HIGH DENSITY,
WHITE KRAFT BONDED TO ALUMINUM FOIL AND REINFORCED WITH FIBERGLASS YARN.  THE JACKET
SHALL INCLUDE A LONGITUDINAL LAP WITH A PRESSURE SENSITIVE TAPE LAP SEALING SYSTEM.

2.02 FIBERGLASS BLANKET INSULATION

A. GENERAL:  INSULATION SHALL BE SCHULLER R-SERIES MICROLITE FSK, OWENS-CORNING TYPE ED100,
OR CERTAINTEED TYPE 100 DUCT WRAP 1-POUND FSK FLEXIBLE GLASS FIBER BLANKET.

B. CONDUCTIVITY:  INSULATION SHALL HAVE AN AVERAGE THERMAL CONDUCTIVITY (K-VALUE) OF NO
MORE THAN 0.27 BTU  IN/HR  SF  OF AT 75O F MEAN TEMPERATURE AND A 250OF TEMPERATURE LIMIT.

C. JACKET:  INSULATION SHALL BE FURNISHED WITH A FACTORY APPLIED FOIL-SCRIM-KRAFT FACING
CONSISTING OF 0.35 MIL ALUMINUM FOIL REINFORCED WITH GLASS YARN MESH AND LAMINATED TO 40
POUND CHEMICALLY TREATED AND FIRE RESISTANT WHITE KRAFT PAPER.

2.03 ELASTOMERIC INSULATION

A. ELASTOMERIC PIPE INSULATION

1. GENERAL:  INSULATION SHALL BE ARMACELL ARMAFLEX AP OR RUBATEX R-180-FS FLEXIBLE
ELASTOMERIC PIPE INSULATION.

2. CONDUCTIVITY:  INSULATION SHALL HAVE A THERMAL CONDUCTIVITY (K-FACTOR) OF NO MORE
THAN 0.27 BTU  IN/HR  SF  OF AT 75OF MEAN TEMPERATURE, AND A WATER VAPOR PERMEABILITY OF
0.08 PERM-INCH OR LESS.

B. ELASTOMERIC SHEET INSULATION

1. GENERAL:  INSULATION SHALL BE ARMACELL AP ARMAFLEX OR RUBATEX R-1800-FS FLEXIBLE
ELASTOMERIC SHEET INSULATION.

2. CONDUCTIVITY:  INSULATION SHALL HAVE A THERMAL CONDUCTIVITY (K-FACTOR) OF NO MORE
THAN 0.27 BTU  IN/HR  SF  OF AT 75O F MEAN TEMPERATURE, AND A WATER VAPOR PERMEABILITY
OF 0.08 PERM-INCH OR LESS.

2.04 FIBERGLASS INTERNAL DUCT LINER

A. GENERAL:  DUCT LINER INSULATION SHALL BE 2-POUND DENSITY SCHULLER LINA-COUSTIC OR
OWENS-CORNING AEROFLEX FIBERGLASS OR CERTAINTEED TOUGHGUARD.  THE LINER SHALL MEET
LIFE SAFETY STANDARDS AS ESTABLISHED BY NFPA  90A.

B. CONDUCTIVITY:  INSULATION SHALL HAVE AN AVERAGE THERMAL CONDUCTIVITY (K-FACTOR) OF NO
MORE THAN 0.26 BTU  IN/HR  SF  OF AT 75OF MEAN TEMPERATURE.

C. COATING:  INTERNAL DUCT LINER AIR STREAM SURFACE SHALL BE FINISHED WITH A FACTORY-APPLIED
THERMOSETTING ACRYLIC POLYMER COATING.  COATING SHALL RESIST POTENTIAL DUST INCURSION
INTO THE MATERIAL SUBSTRATE, AND SHALL CONTAIN AN IMMOBILIZED EPA-APPROVED
ANTI-MICROBIAL AGENT TO FURTHER INHIBIT POTENTIAL MICROBIAL GROWTH.  RESULTS OF MOLD,
FUNGI, AND BACTERIA TESTING OF UL181, ASTM C 1071, ASTM G-21, AND G-22 SHALL SHOW NO
GROWTH.  THE COATING SHALL BE RESISTANT TO FIBER SHED AND DAMAGE DURING CLEANING
OPERATIONS.  NO FIBER LOSS SHALL BE DETECTED UNDER AN ELECTRON MICROSCOPE ANALYSIS OF
ISOKINETIC AIR SAMPLING AT MAXIMUM RATED VELOCITY, USING UL181 TEST DUCT CONFIGURATION.

2.06 PIPE INSULATION ACCESSORIES

A. PROTECTION SHIELDS:  PROVIDE PROTECTION SHIELDS AT ALL CLEVIS HANGERS.

B. PROTECTION SHIELD INSERTS:  WHERE PROTECTION SHIELDS ARE USED, PROVIDE AN INSERT
BETWEEN THE PIPING AND THE SHIELD 2" LONGER AND 2" WIDER THAN THE SHIELD, HAVING THE SAME
THICKNESS AND CONTOUR AS THE ADJOINING INSULATION.  INSERTS SHALL BE MINIMUM 8.0-POUND
DENSITY, MINIMUM 100 PSI COMPRESSIVE STRENGTH.

1. PITTSBURGH-CORNING FOAMGLAS CELLULAR GLASS
2. SCHULLER THERMO-12 CALCIUM SILICATE
3. OWENS-CORNING KAYLO AF CALCIUM SILICATE
4. RESOLCO INSUL-PHEN PHENOLIC FOAM

C. PREFORMED FITTING INSULATION/COVERS:  FITTINGS, FLANGES, STRAINERS, UNIONS, AND VALVES
SHALL BE INSULATED WITH PRE-MOLDED RIGID GLASS FIBER OR PHENOLIC FOAM INSULATION AND ONE
PIECE PREFORMED PVC COVERS.  BLANKET INSULATION SHALL NOT BE USED FOR FITTINGS.

1. SCHULLER ZESTON 2000
2. KNAUF/PROTO
3. FULLER-SEALFAS
4. FOSTER SMOKE-SAFE

D. BANDING:  PIPE INSULATION 2" AND LARGER SHALL BE BANDED WITH EITHER OF THE FOLLOWING:

1. A.J. GERRARD & COMPANY "STEEL-BINDER" 0.02" THICK BY ½" WIDE ALUMINUM BANDS OR
APPROVED EQUAL.

2. THOMAS & BETTS "TY-RAP" NYLON TIES OR APPROVED EQUAL.

2.07 ADHESIVES/SEALANTS/COATINGS

A. ELASTOMERIC ADHESIVES:

1. ARMACELL 520
2. SCHULLER NO. 57

B. FIBERGLASS INSULATION ADHESIVE: ADHESIVES SHALL COMPLY WITH ASTM C916, STANDARD
SPECIFICATION FOR ADHESIVES FOR DUCT THERMAL INSULATION.

1. FOSTER (H.B. FULLER CO.) 85-20
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SUSPEND FAN FROM STRUCTURE
WITH STRAPS/ALL THREAD AT

EACH CORNER. CEILING SHALL
NOT SUPPORT WEIGHT OF FAN.

CEILING ASSEMBLY,
REFER TO ARCH

EXHAUST DUCT, REFER TO
PLANS FOR SIZE/SHAPE

INTEGRAL BACKDRAFT
DAMPER

REMOVABLE GRILLE FOR
ACCESS TO MOTOR

MAIN SUPPLY DUCT

SUPPLY REGISTER
OR GRILLE

SQUARE TO ROUND
HIGH EFFICIENCY
TAKEOFF WITH
VOLUME DAMPER

FLEXIBLE OR
RIGID ROUND
RUN OUT,
SEE PLANS

MAIN SUPPLY DUCT

VOLUME DAMPER

USE THIS IF BRANCH
CFM IS 40% OR LESS
OF MAIN DUCT CFM

BRANCH DUCT

MAIN EXHAUST OR
RETURN DUCT

BRANCH DUCT
VOLUME DAMPER

EXHAUST AND/OR RETURN BRANCH DUCT

BRANCH DUCT TAKEOFF

SUPPLY REGISTER & RUN OUT TAKEOFF

W

1/4 W -
4" MIN.

1/4 W -
4" MIN.

1/4 W -
4" MIN.

24"

W

W

1/4 W -
4" MIN.

24"

VOLUME DAMPER

CONDENSATE
DRAIN OUTLET

CONDENSATE PIPING SHALL
BE SCHEDULE 40 PVC OR COPPER

TO INDIRECT DRAIN

DRAIN SIZE SHALL BE AT
LEAST THE SAME SIZE AS
THE NIPPLE ON THE OUTLET

2" MIN

1" MIN

CLEVIS HANGER TRAPEZE HANGER

REFER TO STRUCTURAL
FOR JOIST/BEAM HANGER
REQUIREMENTS

HANGER RODS

SPRING ISOLATORS,
WHERE NOTED IN SPECS

ANGLE IRON OR UNISTRUT
TYPE SUPPORT

PROTECTIVE SADDLE,
WHERE NOTED IN SPECS

INSULATE PIPE AS
REQUIRED

NON-INSULATED PIPE

NOTE:
SIZE RODS, SPRING CUSHION,
AND HORIZONTAL MEMBER TO
SATISFY LOAD REQUIREMENT
WITH SAFETY FACTOR OF 5.THREADED ROD PER SPECS

CLEVIS ASSEMBLY

PIPE INSULATION

PROTECTIVE SHIELD
(18 GA x 12" LONG)

NOTES:

HANGER SPACING SHALL BE PER CODE MINIMUM REQUIREMENTS.1

CONDENSING UNIT
(CU)

SECURE EQUIPMENT TO
EQUIPMENT SUPPORT WITH
LAG SCREWS AND WASHERS

REFRIGERANT PIPING,
SUPPORT FROM GROUND
AND ROUTE INTO BUILDING
THROUGH WEATHERPROOF
PENETRATION

ROOF/GROUND

SEAL-TITE FLEXIBLE CONDUIT

TO DISCONNECT SWITCH BY
ELECTRICAL CONTRACTOR,

DISCONNECT SHALL NOT BE
UNIT MOUNTED

EQUIPMENT ROOF SUPPORT
MIFAB C-PORT OR EQUAL AT

GRADE OR ROOF
MANUFACTURER'S SUPPORT

ON ROOF

A SCALE:  N.T.S
FAN COIL UNIT DETAIL

D SCALE:  N.T.S
LOW VELOCITY DUCT DETAILS

J SCALE:  N.T.S
CONDENSATE DRAIN TRAP DETAIL

E SCALE:  N.T.S
PIPE HANGER DETAILS

B SCALE:  N.T.S
CONDENSING UNIT DETAIL

GENERAL NOTE:

PIPE SIZE

< 1-1/4"
> 1-1/2"

CONDENSATE PIPING WITH ALUMINUM
JACKETING (WHEN EXPOSED TO
OUTDOOR CONDITIONS)

MINIMUM PIPE SUPPORT SPACING

ALL

ALL

STEEL

COPPER
COPPER

PVC

TYPE

10'-0"

MAXIMUM
HORIZONTAL SPACING

72"
10'-0"

48"

PIPE CLAMP SHALL BE INSTALLED
ON THE OUTSIDE OF THE ALUMINUM
JACKETING.

NOTES:

SUPPORT WITH STAINLESS CLAMP.
SECURE PIPING TO UNISTRUT.

BASE PAD SET ON 3/4" ROOFING TREAD
CUT 6" LARGER THAN BASE PAD.

PORTABLE PIPE HANGERS #PP10
WITH STRUT OR EQUAL.

ADJUST STRUT HEIGHT AS REQUIRED.

2

3

4

5

2

1

3

4

5

1

C SCALE:  N.T.S
ROOF PIPE SUPPORT DETAIL

F SCALE:  N.T.S
CEILING EXHAUST FAN DETAIL

FCU

3/4" CONDENSATE DRAIN LINE

EVAPORATOR CONDENSATE
DRAIN CONNECTION

EVAPORATOR COIL

COIL CASING

FLEXIBLE CONNECTION (TYP)

ORIENT S/A
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SEE ARCH DRAWINGS FOR CURB, ROOF
FLASHING AND ROOFING DETAILS
PROVIDE METAL BLDG MANUFACTURER
CURB

SECURE DAMPER TO CURB

FOAM SEAL

GRAVITY OR MOTORIZED
BACK DRAFT DAMPER
SEE PLANS

H SCALE:  N.T.S
TRANSFER DUCT DETAIL

ACOUSTICALLY
LINED DUCTWORK (TYP)

GALV. SHEET
METAL STRAPS TO
STRUCTURE (TYP)

SIZE PER PLANS

WALL

SEAL WALL
PENETRATION

WALL-MOUNTED
TRANSFER/RETURN

AIR DEVICE PER PLANS

SEE ARCHITECTURAL
PLANS FOR WALL
CONSTRUCTION

LOUVER

BIRD SCREEN

SEAL ALL
AROUND

DRILL 1/4" WEEP
HOLES 12" O.C. IN
BOTTOM BLADE
OF LOUVER

BOTTOM FLASHING TO
BE CONTINUOUS THRU
WALL WITH NO JOINTS

DUCT INSULATION
WHEN SPECIFIED

CAULK CONNECTION
WATER TIGHT
ALL AROUND

L SCALE:  N.T.S
WALL LOUVER INSTALLATION DETAIL

DUCT
SUPPLY AIR

OF RECTANGULAR DUCT. (SEE DET. FOR ADDITIONAL INFORMATION.
PROVIDE SQUARE TO ROUND TAP WHERE FLEXIBLE DUCT SIZE EXCEEDS DIMENSION

LINER OR DUCTWRAP
DUCT INSULATION

SUPPORT FLEXIBLE DUCT FROM STRUCTURE. FLEXIBLE DUCT SHALL NOT KINK,
SAG OR REST ON LIGHT FIXTURE, CEILING SUPPORT "TEES" OR CEILING TILE.

LENGTH. WHERE LONGER
DUCT. 5'-0" MAXIMUM
INSULATED FLEXIBLE

NOTES:

ALL AROUND NECK
SEAL W/ HARDCAST

SCHEDULED AIR DEVICE.
CEILING TYPE AS
SPECIFIED BY
ARCHITECT

IS FLUSH WITH CEILING.
CEILING DIFFUSER SHALL BE INSTALLED SUCH THAT THE FACE OF DIFFUSER

FOR UNCONDITIONED CEILING PLENUMS, INSULATE ENTIRE BACK OF CEILING DIFFUSER
WITH 2" DUCT WRAP AND SEAL WITH VAPOR BARRIER TAPE.
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KEYED NOTES
1. INSTALL FAN COIL UNIT AS SCHEDULED PER DETAILS. MAINTAIN ALL REQUIRED

MANUFACTURER AND CODE REQUIRED CLEARANCES. ROUTE INSULATED
REFRIGERANT PIPING LINE SET BETWEEN CONDENSING UNIT ON ROOF TO FCU
PIPE CONNECTIONS. PROVIDE INTERNALLY LINED RETURN AIR MIXING BOX SIZED
TO UNIT INLET CONNECTION AND INSTALL RETURN AIR DUCT SMOKE DETECTOR.
UNIT SHALL SHUT DOWN UPON DETECTION OF SMOKE AND ALERT FIRE ALARM
SYSTEM. INSTALL TRAP AT UNIT DRAIN CONNECTION PER DETAILS AND ROUTE
3/4" SLOPED AND INSULATED CONDENSATE DRAIN LINE (NOT SHOWN) FROM UNIT
AND TERMINATE AT LAVATORY TAILPIECE OR MOP SINK PER PLAN
NOTES.PROVIDE AND INSTALL IONIZATION SYSTEM (GPS #GPS-FC24-AC) IN UNIT
FAN COMPARTMENT OR RETURN AIR PLENUM (VERIFY WITH EQUIPMENT). INSTALL
AND WIRE TO UNIT LINE VOLTAGE (120V) WIRING PER MANUFACTURER'S
INSTALLATION INSTRUCTIONS. REFER TO OUTSIDE AIR CALCULATIONS FOR
FURTHER INFORMATION.

2. ROUTE OUTSIDE AIR DUCT BRANCH AND CONNECT TO TOP OF RETURN AIR
MIXING BOX. PROVIDE MANUAL VOLUME DAMPER AT DUCT CONNECTION. T&B
CONTRACTOR SHALL ADJUST OA AND RETURN AIR DAMPERS TO PROVIDE AIR
VOLUMES AS SCHEDULED.

3. ROUTE OUTSIDE AIR DUCT AND SPLIT SYSTEM REFRIGERANT PIPING DOWN FACE
OF WALL IN WAREHOUSE. ROUTE DUCT/PIPING HORIZONTALLY INTO OVERHEAD
SPACE AS HIGH AS POSSIBLE. REFER TO SHEET M1.02 FOR CONTINUATION.

4. ROUTE INSULATED 3/4" FCU CONDENSATE DRAIN LINE DOWN WALL AND
TERMINATE AT LAVATORY TAILPIECE OR MOP SINK. UPSTREAM PIPING FROM FAN
COIL UNITS NOT SHOWN FOR CLARITY.

5. INSTALL WALL MOUNTED FAN COIL UNIT AS SCHEDULED AT APPROXIMATELY 7'-0"
A.F.F. ROUTE INSULATED REFRIGERANT PIPING LINE SET BETWEEN CONDENSING
UNIT ON ROOF/OUTDOORS TO FCU PIPE CONNECTIONS. ALL INSULATED
REFRIGERANT PIPING EXPOSED TO THE ELEMENTS SHALL BE PROVIDED WITH
ALUMINUM METAL JACKET. PROVIDE CONDENSATE PUMP EQUAL TO LITTLE GIANT
VCCA-20ULS AND ROUTE 3/4" INSULATED CONDENSATE OVERHEAD IN
WAREHOUSE. SLOPE INSULATED CONDENSATE DRAIN LINE (NOT SHOWN) FROM
UNIT AND TERMINATE AT NEAREST LAVATORY TAILPIECE OR MOP SINK PER PLAN
NOTES. INSTALL WIRED THERMOSTAT AT 48" A.F.F. IN ROOM.

6. INSTALL CONDENSING UNIT PER DETAILS OUTDOORS AND ROUTE REFRIGERANT
PIPING LINE SET THROUGH WALL TO FAN COIL UNIT IN OFFICE. ALL INSULATED
REFRIGERANT PIPING EXPOSED TO THE ELEMENTS SHALL BE PROVIDED WITH
ALUMINUM METAL JACKET.

7. INSTALL THERMOSTAT AT 48" A.F.F. COORDINATE WITH ELECTRICAL CONTRACTOR
TO PROVIDE EMPTY J-BOX AND CONDUIT FOR INSTALLATION. PROVIDE LOCKING
COVER IF DEVICE DOES NOT INCLUDE LOCKOUT FEATURE.

8. INSTALL INTERNALLY LINED TRANSFER AIR DUCT AT APPROXIMATELY 12'-0" A.F.F.
THROUGH WALL PER DETAILS. PROVIDE AND INSTALL PER THE FOLLOWING:

(A) - 8x8 DUCT, T1 AIR DEVICE
(B) - 10x10 DUCT, T2 AIR DEVICE
(C) - 12x12 DUCT, T3 AIR DEVICE
(D) - 14x14 DUCT, T4 AIR DEVICE

9. INSTALL SUSPENDED EXHAUST FAN OVERHEAD PER DETAILS. ROUTE EXHAUST
DUCT TO EXTERIOR WALL AS SHOWN AND TERMINATE AT WALL WITH APPROVED
WALL JACK WITH BIRDSCREEN AND BACKDRAFT DAMPER.

10. INSTALL CEILING EXHAUST FAN PER DETAILS. ROUTE EXHAUST DUCT UP FACE OF
WALL TO ROOF TERMINATION.

11. ROUTE 12"Ø EXHAUST DUCT FROM LOCATION OF WELDING STATION TO WALL
MOUNTED LOUVER AS SCHEDULED. MAKE FINAL CONNECTION TO FUME
EXTRACTOR PER MANUFACTURER'S INSTALLATION INSTRUCTIONS. BASIS OF
DESIGN: FUME DOG "BULLDOG-EX", 1200 CFM WALL MOUNTED EXTRACTOR.

12. INSTALL TRANSFER AIR GRILLE FOR RESTROOM EXHAUST. MOUNT ON WALL AT
APPROXIMATELY 10'-0" A.F.F.

GENERAL NOTES
A. REFER TO MECHANICAL COVER SHEET DRAWING FOR SYMBOLS, ABBREVIATIONS,

SPECIFICATIONS, AND ADDITIONAL INFORMATION.

B. DUE TO DRAWING SCALE IT IS NOT POSSIBLE TO INDICATE ALL OFFSETS, FITTINGS
AND ACCESSORIES WHICH MAY BE REQUIRED.  THE CONTRACTOR SHALL
EXAMINE FIELD CONDITIONS AND FURNISH THE NECESSARY FITTINGS WHICH MAY
BE REQUIRED TO COMPLETE THE INSTALLATION.

C. FINAL LOCATION OF ALL NEW EQUIPMENT PRIOR TO EQUIPMENT INSTALLATION
SHALL BE APPROVED BY BUILDING OWNER OR PROJECT MECHANICAL ENGINEER.

D. MAINTAIN CODE REQUIRED AND MANUFACTURER'S RECOMMENDED CLEARANCES
FOR ALL NEW EQUIPMENT.

E. MECHANICAL CONTRACTOR SHALL VERIFY THAT LOCATION OF CEILING AND WALL
MOUNTED AIR CONDITIONING SLOTS, DIFFUSERS, GRILLES, AND REGISTERS
SHOWN ON THE DRAWINGS ARE ACCEPTABLE TO THE ARCHITECT PRIOR TO
INSTALLATION.

F. MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING ALL
FINAL AIR DEVICE COLORS TO MATCH ARCHITECTURAL CEILING FINISHES.
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1   MECHANICAL HVAC PLAN - SECOND FLOOR
S C A L E :  1/8" = 1'-0"
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11
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8 (B)
(TYP 2)

KEYED NOTES
1. INSTALL FAN COIL UNIT AS SCHEDULED PER DETAILS. MAINTAIN ALL REQUIRED

MANUFACTURER AND CODE REQUIRED CLEARANCES. ROUTE INSULATED
REFRIGERANT PIPING LINE SET BETWEEN CONDENSING UNIT ON ROOF TO FCU
PIPE CONNECTIONS. PROVIDE INTERNALLY LINED RETURN AIR MIXING BOX SIZED
TO UNIT INLET CONNECTION AND INSTALL RETURN AIR DUCT SMOKE DETECTOR.
UNIT SHALL SHUT DOWN UPON DETECTION OF SMOKE AND ALERT FIRE ALARM
SYSTEM. INSTALL TRAP AT UNIT DRAIN CONNECTION PER DETAILS AND ROUTE
3/4" SLOPED AND INSULATED CONDENSATE DRAIN LINE (NOT SHOWN) FROM UNIT
AND TERMINATE AT LAVATORY TAILPIECE OR MOP SINK PER PLAN NOTES.
PROVIDE AND INSTALL IONIZATION SYSTEM (GPS #GPS-FC24-AC) IN UNIT FAN
COMPARTMENT OR RETURN AIR PLENUM (VERIFY WITH EQUIPMENT). INSTALL AND
WIRE TO UNIT LINE VOLTAGE (120V) WIRING PER MANUFACTURER'S INSTALLATION
INSTRUCTIONS. REFER TO OUTSIDE AIR CALCULATIONS FOR FURTHER
INFORMATION.

2. ROUTE OUTSIDE AIR DUCT BRANCH AND CONNECT TO TOP OF RETURN AIR
MIXING BOX. PROVIDE MANUAL VOLUME DAMPER AT DUCT CONNECTION. T&B
CONTRACTOR SHALL ADJUST OA AND RETURN AIR DAMPERS TO PROVIDE AIR
VOLUMES AS SCHEDULED.

3. CONNECT OUTSIDE AIR DUCT TO INTAKE HOOD ON ROOF WITH DUCT TRANSITION
AS REQUIRED. PROVIDE DAMPER WITH MOTORIZED ACTUATOR AT DUCT BELOW
ROOF WIRED TO CLOSE AFTER OCCUPIED HOURS.

4. ROUTE OUTSIDE AIR DUCT AND SPLIT SYSTEM REFRIGERANT PIPING DOWN FACE
OF WALL IN WAREHOUSE. ROUTE DUCT/PIPING HORIZONTALLY INTO OVERHEAD
SPACE AS HIGH AS POSSIBLE. REFER TO SHEET M1.01 FOR CONTINUATION.

5. ROUTE 3/4" FCU CONDENSATE DRAIN LINE DOWN WALL AND TERMINATE AT MOP
SINK. UPSTREAM PIPING FROM FAN COIL UNITS NOT SHOWN FOR CLARITY.

6. INSTALL WALL MOUNTED FAN COIL UNIT AS SCHEDULED AT APPROXIMATELY 7'-0"
A.F.F. ROUTE INSULATED REFRIGERANT PIPING LINE SET BETWEEN CONDENSING
UNIT ON ROOF TO FCU PIPE CONNECTIONS. ROUTE 3/4" SLOPED AND INSULATED
CONDENSATE DRAIN LINE (NOT SHOWN) FROM UNIT AND TERMINATE AT
ADJACENT MOP SINK PER PLAN NOTES. INSTALL WIRELESS THERMOSTAT AT 48"
A.F.F. IN ROOM.

7. INSTALL THERMOSTAT AT 48" A.F.F. COORDINATE WITH ELECTRICAL CONTRACTOR
TO PROVIDE EMPTY J-BOX AND CONDUIT FOR INSTALLATION. PROVIDE LOCKING
COVER IF DEVICE DOES NOT INCLUDE LOCKOUT FEATURE.

8. INSTALL INTERNALLY LINED TRANSFER AIR DUCT AT APPROXIMATELY 12'-0" A.F.F.
THROUGH WALL PER DETAILS. PROVIDE AND INSTALL PER THE FOLLOWING:

(A) - 8x8 DUCT, T1 AIR DEVICE
(B) - 10x10 DUCT, T2 AIR DEVICE
(C) - 12x12 DUCT, T3 AIR DEVICE
(D) - 14x14 DUCT, T4 AIR DEVICE

9. INSTALL SUSPENDED EXHAUST FAN OVERHEAD PER DETAILS. ROUTE EXHAUST
DUCT TO ROOF AS SHOWN. REFER TO SHEET M1.03.

10. CONNECT EXHAUST AIR DUCT TO FAN ON ROOF WITH DUCT TRANSITION AS
REQUIRED. REFER TO SHEET M1.03.

12. INSTALL TRANSFER AIR GRILLE ON EACH SIDE OF RESTROOM WALL AT
APPROXIMATELY 11'-0" A.F.F.

GENERAL NOTES
A. REFER TO MECHANICAL COVER SHEET DRAWING FOR SYMBOLS, ABBREVIATIONS,

SPECIFICATIONS, AND ADDITIONAL INFORMATION.

B. DUE TO DRAWING SCALE IT IS NOT POSSIBLE TO INDICATE ALL OFFSETS, FITTINGS
AND ACCESSORIES WHICH MAY BE REQUIRED.  THE CONTRACTOR SHALL
EXAMINE FIELD CONDITIONS AND FURNISH THE NECESSARY FITTINGS WHICH MAY
BE REQUIRED TO COMPLETE THE INSTALLATION.

C. FINAL LOCATION OF ALL NEW EQUIPMENT PRIOR TO EQUIPMENT INSTALLATION
SHALL BE APPROVED BY BUILDING OWNER OR PROJECT MECHANICAL ENGINEER.

D. MAINTAIN CODE REQUIRED AND MANUFACTURER'S RECOMMENDED CLEARANCES
FOR ALL NEW EQUIPMENT.

E. MECHANICAL CONTRACTOR SHALL VERIFY THAT LOCATION OF CEILING AND WALL
MOUNTED AIR CONDITIONING SLOTS, DIFFUSERS, GRILLES, AND REGISTERS
SHOWN ON THE DRAWINGS ARE ACCEPTABLE TO THE ARCHITECT PRIOR TO
INSTALLATION.

F. MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING ALL
FINAL AIR DEVICE COLORS TO MATCH ARCHITECTURAL CEILING FINISHES.
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1   MECHANICAL/PLUMBING PLAN - ROOF
S C A L E :  1/8" = 1'-0"

PLAN NORTH
FOR THIS SHEET

LMI
BHK

KEYED NOTES
1. INSTALL CONDENSING UNIT PER DETAILS WITHIN BUILDING ROOF EQUIPMENT

LOADING ZONE. ROUTE REFRIGERANT PIPING LINE SET THROUGH
WEATHERPROOF ROOF PENETRATION TO FAN COIL UNIT INDOORS. ALL
INSULATED REFRIGERANT PIPING EXPOSED TO THE ELEMENTS SHALL BE
PROVIDED WITH ALUMINUM METAL JACKET.

2. MECHANICAL/PLUMBING ROOF TERMINATION SHALL BE LOCATED NO LESS THAN
10'-0" FROM ANY EQUIPMENT VENTILATION AIR INTAKE (REPRESENTED WITH
DASHED CIRCLE). CONTRACTOR SHALL COORDINATE WITH ENGINEER IF THIS
REQUIREMENT CANNOT BE MET.

3. INSTALL OUTSIDE AIR INTAKE HOOD (OAI) AS SCHEDULED. COORDINATE WITH
ROOFING CONTRACTOR FOR CURB INSTALLATION AND FLASHING REQUIREMENTS.

4. INSTALL EXHAUST FAN AS SCHEDULED ON ROOF. COORDINATE WITH ROOFING
CONTRACTOR FOR CURB INSTALLATION AND FLASHING REQUIREMENTS.

5. PROVIDE APPROVED ROOF JACK FOR EXHAUST PENETRATION.

GENERAL NOTES
A. REFER TO MECHANICAL COVER SHEET DRAWING FOR SYMBOLS, ABBREVIATIONS,

SPECIFICATIONS, AND ADDITIONAL INFORMATION.

B. DUE TO DRAWING SCALE IT IS NOT POSSIBLE TO INDICATE ALL OFFSETS, FITTINGS
AND ACCESSORIES WHICH MAY BE REQUIRED.  THE CONTRACTOR SHALL
EXAMINE FIELD CONDITIONS AND FURNISH THE NECESSARY FITTINGS WHICH MAY
BE REQUIRED TO COMPLETE THE INSTALLATION.

C. FINAL LOCATION OF ALL NEW EQUIPMENT PRIOR TO EQUIPMENT INSTALLATION
SHALL BE APPROVED BY BUILDING OWNER OR PROJECT MECHANICAL ENGINEER.

D. MAINTAIN CODE REQUIRED AND MANUFACTURER'S RECOMMENDED CLEARANCES
FOR ALL NEW EQUIPMENT.
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ROOF NOTE
· ALL ROOF PIPE PENETRATIONS, EQUIPMENT CURBS, AND DUCT TERMINATIONS

SHALL BE COORDINATED WITH - AND PROVIDED BY - ORIGINAL ROOF
MANUFACTURER.
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GUIDE

UNION

ANCHOR

VALVE (IN-RISE)

STRAINER

SOLENOID VALVE

PNEUMATIC VALVE

MOTORIZED VALVE

SLEEVE

GLOBE VALVE

PLUG VALVE

PRESSURE REGULATING VALVE

THREE-WAY VALVE

BALL VALVE

CHECK VALVE

BUTTERFLY VALVE

DRY-PIPE VALVE

DETECTOR CHECK VALVE

POST-INDICATOR VALVE

GATE VALVE

RELIEF VALVE

FIRE DEPT. CONNECTION

STANDPIPE BASE VALVE

ALARM VALVE

FIRE HOSE VALVEFHV

SHOCK ARRESTER AND SIZE ('X')
'X'

PUMP DISCHARGEPD

EXISTING PIPING AND EQUIPMENT

WALL CLEAN OUT

FLOOR CLEAN OUT

ROOF DRAIN, OVERFLOW

FLOOR DRAIN

FLOOR SINK

FCO

WCO

FD

FS

ORL

RL

OVERFLOW RAIN LEADER

GREASE WASTE

SANITARY WASTE

RAIN LEADER 

CA

S

F

140 HW

NG

COMPRESSED AIR

SPRINKLER, DRY OR WET

FIRE MAIN, STANDPIPE

PLUMBING VENT

140°F HOT WATER SUPPLY

HOT WATER RECIRC

NATURAL GAS

NPW NON-POTABLE WATER

HOT WATER SUPPLY

COLD WATER SUPPLY

CONNECT TO EXISTING

RD
OD

CW

HW

HWC

V

W

GW

DEMO PIPING AND EQUIPMENT

NEW PIPING AND EQUIPMENT

ABOVE CEILING
ABOVE FINISHED FLOOR
ACID VENT
ACID WASTE
BELOW FINISHED FLOOR
BELOW GRADE
COMPRESSED AIR
CONDENSATE DRAIN
CAST IRON NO HUB
CLEANOUT
CHECK VALVE
COLD WATER
CONNECT TO EXISTING
PIPE DROP TO NEXT LEVEL
DETAIL
EXISTING
FIRE SERVICE
FLOOR CLEANOUT
FOUNDATION DRAIN
GRADE CLEANOUT
HOT WATER
HOT WATER CIRCULATION
INDIRECT WASTE
INVERT ELEVATION
IRRIGATION
LIQUEFIED PETROLEUM GAS
LOW WATER CUTOFF

AB.C.
AFF
AV
AW
BFF
BG
CA
CD
C.I.N.H.
CO
CKV
CW
CX
DN
DTL
(E)
F
FCO
FND
GCO
HW
HWC
IDW
I.E.
IRR
LPG
LWCO

MAX
MIN
NG
(N)
NO
NC
OH
ORL
(R)
RIO
RL
SHT
SCW
SOC
SOV
TP
UG
UP
US
UTR
V
VA
VTR
W
WCO

MAXIMUM
MINIMUM
NATURAL GAS
NEW
NORMALLY OPEN (VALVE)
NORMALLY CLOSED (VALVE)
OVERHEAD
OVERFLOW RAIN LEADER
RELOCATED
ROUGH-IN ONLY
RAIN WATER LEADER
SHEET
SOFT COLD WATER
SHUT OFF COCK (GAS)
SHUT OFF VALVE
TRAP PRIMER
UNDERGROUND
PIPE RISE TO NEXT LEVEL
UNDER SLAB
UP THRU ROOF
VENT
VALVE
VENT THRU ROOF
WASTE
WALL CLEANOUT

1. FURNISH AND INSTALL ALL ITEMS NECESSARY TO PROVIDE FULLY FUNCTIONING SYSTEMS AS INDICATED BY THE DESIGN
AND THE EQUIPMENT SPECIFIED. ELEMENTS OF THE WORK SHALL INCLUDE, BUT ARE NOT LIMITED TO, MATERIALS, LABOR,
SUPERVISION, SUPPLIES, EQUIPMENT, TRANSPORTATION, HOISTING/RIGGING, STORAGE, UTILITIES, AND ALL REQUIRED
PERMITS AND LICENSES.

2. DRAWINGS ARE SCHEMATIC IN NATURE AND DO NOT REFLECT ALL WORK AND MATERIALS REQUIRED TO COMPLETE
PROJECT. CONTRACTOR SHALL PROVIDE ALL MATERIALS, LABOR AND EQUIPMENT AS REQUIRED TO COMPLETE PROJECT
WITHIN DESIGN. CONTRACTOR SHALL REQUEST ADDITIONAL INFORMATION AND DETAILS WHERE SCOPE IS UNCLEAR.

3. ALL WORK SHALL COMPLY WITH THE MOST RECENT ADOPTED VERSION OF ALL APPLICABLE LAWS, RULES, REGULATIONS
AND ORDINANCES OF ALL FEDERAL, STATE AND LOCAL AUTHORITIES.  IF CONFLICT BETWEEN THE CONTRACT DOCUMENTS
AND THE LOCAL ENFORCING AUTHORITY EXISTS, THE LOCAL ENFORCING AUTHORITY SHALL APPLY.  ANY MODIFICATIONS
TO THE DESIGN SHALL BE MADE WITHOUT ADDITIONAL COST TO THE OWNER OR ARCHITECT/ENGINEER.  THE CONTRACTOR
SHALL REPORT TO THE ARCHITECT/ENGINEER AND SECURE HIS APPROVAL BEFORE PROCEEDING WITH ANY
MODIFICATIONS.

4. WHERE THE REQUIREMENTS OF THE CONTRACT DOCUMENTS EXCEED THE REQUIREMENTS OF THE CODES, THE
CONTRACT DOCUMENTS SHALL TAKE PRECEDENCE PROVIDED THAT THEY ARE NOT IN CONFLICT WITH THE CODES.

5. BEFORE SUBMITTING BIDS, EACH CONTRACTOR SHALL PERFORM A SITE VISIT AND UNDERSTAND THE CONDITIONS TO BE
MET IN INSTALLING THE WORK, AND SHALL MAKE PROVISIONS FOR THE CONDITIONS IN HIS FINAL BID.  FAILURE ON THE
PART OF THE CONTRACTOR TO COMPLY WITH THIS REQUIREMENT SHALL NOT BE CONSIDERED JUSTIFICATION FOR THE
OMISSION OR FAULTY INSTALLATION OF ANY WORK COVERED BY THE CONTRACT DOCUMENTS.

6. MISUNDERSTANDING OF THE SCOPE OR AMOUNT OF WORK TO BE PERFORMED SHALL BE THE RESPONSIBILITY OF THE
CONTACTOR, AND SHALL NOT RESULT IN ANY ADDITIONAL COST TO THE OWNER. TENDER OF A PROPOSAL CONVEYS FULL
CONTRACTOR AGREEMENT OF THE ITEMS AND CONDITIONS SPECIFIED AND/OR INDICATED, SCHEDULED, OR IMPLIED ON
THE CONTRACT DOCUMENTS, AND/OR REQUIRED BY THE NATURE OF THIS WORK.

7. ALL WORK SHALL BE CARRIED OUT IN A NEAT, WELL ORGANIZED MANNER. ALL SERVICES SHALL BE ROUTED PARALLEL AND
PERPENDICULAR TO THE PRIMARY LINES OF THE BUILDING. LOCATE ALL EQUIPMENT TO PROVIDE ACCESS AND ARRANGE
ALL WORK WITH ADEQUATE ACCESS FOR OPERATION AND MAINTENANCE, AND TO MAINTAIN PROPER CODE AND
MANUFACTURER'S CLEARANCES.

8. ALL EQUIPMENT AND MATERIAL TO BE FURNISHED AND INSTALLED ON THIS PROJECT SHALL BE UL OR ETL LISTED, IN
ACCORDANCE WITH THE AUTHORITY HAVING JURISDICTION, AND SUITABLE FOR ITS INTENDED USE ON THIS PROJECT.

9. THE CONTRACTOR SHALL PROVIDE SUBMITTALS FOR ALL NEW EQUIPMENT, CONTROLS, AND FIXTURES TO BE PROVIDED
AND INSTALLED.

10. THE FOLLOWING SUBMITTAL DATA SHALL BE FURNISHED AND SHALL INCLUDE BUT NOT BE LIMITED TO:
A. EQUIPMENT AND MATERIALS SHOP DRAWINGS
B. COORDINATION DRAWINGS
C. RECORD DRAWINGS
D. OPERATING AND MAINTENANCE MANUALS
E. FIRE STOP MATERIALS AND DETAILS

11. THE GENERAL CONTRACTOR AND ALL SUBCONTRACTORS SHALL COORDINATE THE INSTALLATION OF DUCTWORK, PIPING,
CONDUIT, CABLE, ETC., WITH LIGHTING FIXTURES, SPECIAL CEILING CONSTRUCTION, AIR DISTRIBUTION EQUIPMENT, AND
THE STRUCTURE. PROVIDE ADDITIONAL RISES AND OFFSETS AS REQUIRED. IF, AFTER INSTALLED, NEW DUCTWORK, PIPING,
CONDUIT, CABLE, ETC., IS FOUND TO BE IN CONFLICT WITH THE ARCHITECTURE, STRUCTURE OR OTHER TRADE WORK,
WHICH IS EITHER EXISTING OR SHOWN ON THE CONTRACT DOCUMENTS, THE DUCTWORK, PIPING, CONDUIT, CABLE, ETC.,
SHALL BE RELOCATED WITHOUT ADDITIONAL COST TO THE OWNER/TENANT. COORDINATE ALL WORK WITH ALL OTHER
TRADES PRIOR TO INSTALLATION.

12. MATERIALS AND EQUIPMENT SHALL BE NEW AND IN GOOD CONDITION. THE COMMERCIALLY STANDARD ITEMS OF
EQUIPMENT AND THE SPECIFIC NAMES INDICATED ARE INTENDED TO IDENTIFY STANDARDS OF QUALITY AND
PERFORMANCE NECESSARY FOR THE PROPER FUNCTIONING OF THE WORK. MATERIALS AND EQUIPMENT WHICH ARE
FOUND TO HAVE FACTORY DEFECTS SHALL BE REPLACED OR REPAIRED IN A MANNER ACCEPTABLE TO THE
OWNER/TENANT AND ENGINEER AT NO ADDITIONAL COST TO THE OWNER/TENANT.

13. DAMAGE CAUSED DURING CONSTRUCTION TO EXISTING MATERIALS/EQUIPMENT WILL BE REPAIRED OR REPLACED AT NO
ADDITIONAL COST TO OWNER.  RE-SUPPORT ANY REMAINING PIPING OR DEVICES THAT WERE SUPPORTED BY WALLS
BEING REMOVED.

14. THE WARRANTY PERIOD SHALL BE NO LESS THAN ONE (1) FULL YEAR, UNLESS SPECIFIED OTHERWISE AND SHALL INCLUDE
AT LEAST ONE (1) FULL HEATING SEASON AND ONE (1) FULL COOLING SEASON. DURING THE WARRANTY PERIOD THE
CONTRACTOR SHALL GUARANTEE THE FOLLOWING IN A FORM SATISFACTORY TO THE OWNER/TENANT:

A. ALL WORK INSTALLED SHALL BE FREE FROM ANY AND ALL DEFECTS IN WORKMANSHIP AND/OR MATERIALS.
B. ALL APPARATUS WILL DEVELOP CAPACITIES AND PERFORMANCE CHARACTERISTICS SPECIFIED.
C. THE SYSTEMS SHALL OPERATE WITHOUT MALFUNCTION.

15. THE START OF THE CONTRACTOR'S WARRANTY PERIOD SHALL COMMENCE ON THE DATE OF "SUBSTANTIAL COMPLETION"
AS AGREED TO BY THE OWNER/TENANT.

16. THIS BUILDING MAY HAVE A STRUCTURAL SYSTEM UTILIZING POST-TENSIONED CABLES. THE CONTRACTOR SHALL
DETERMINE THE EXISTING STRUCTURAL SYSTEM PRIOR TO CUTTING, DRILLING, OR CORING. THE CONTRACTOR SHALL
X-RAY ALL PENETRATIONS PRIOR TO CUTTING THE FLOOR SLAB.

17. THIS CONTRACTOR SHALL SECURE ALL PERMITS, LICENSES AND INSPECTIONS REQUIRED FOR HIS WORK, AND SHALL PAY
ALL FEES IN CONNECTION WITH SUCH PERMITS, LICENSES AND INSPECTIONS.

18. IN THE EVENT OF A CONFLICT BETWEEN DRAWINGS AND/OR SPECIFICATIONS, THE CONTRACTOR SHALL PROVIDE PRICING
REFLECTING THE GREATEST COST.  THE CONFLICT SHALL BE BROUGHT TO THE ATTENTION OF THE ENGINEER FOR
CLARIFICATION.

19. PENETRATIONS THROUGH FLOORS OR FIRE-RATED CONSTRUCTION SHALL BE FIRE RATED TO COMPLY WITH ASTM E-814
(UL 1479), AND THE LOCAL AUTHORITY HAVING JURISDICTION.

20. UPON COMPLETION OF THE PROJECT, THE CONTRACTOR SHALL SUBMIT TO THE ENGINEER, A COMPLETE SET OF "AS BUILT"
DRAWINGS PORTRAYING ACTUAL SITE CONDITIONS OF THE MECHANICAL, ELECTRICAL, PLUMBING AND FIRE PROTECTION
WORK.  SUBMISSION SHALL CONSIST OF ONE SET OF PAPER COPIES AND ONE SET OF CAD FILES IN AUTOCAD
(CONTRACTOR SHALL UTILIZE OWNER'S LAYER STANDARDS IF EXISTING).

21. IN THE EVENT THAT MATERIALS, PRODUCTS, AND/OR PROCESSES BEING PROPOSED FOR THIS PROJECT CONTAIN, OR MAY
EMIT, ANY VOLATILE ORGANIC COMPOUNDS (VOC), FORMALDEHYDE FORMULATIONS, OR HAZARDOUS OUT-GASSING, AS
DETERMINED BY THE MANUFACTURER, A MATERIALS SAFETY DATA SHEET SHALL BE SUBMITTED AS PART OF THE SHOP
DRAWING PROCESS FOR REVIEW BY THE ARCHITECT/ENGINEER/OWNER.

22. VERIFY LOCATIONS OF EXISTING VALVES LOCATED WITHIN SCOPE OF WORK.  MODIFY EXISTING OR PROVIDE NEW MEANS
OF ACCESS WHERE REQUIRED BECAUSE OF NEW CONSTRUCTION.

23. PLUMBING EQUIPMENT SHALL BE IDENTIFIED BY MEANS OF NAMEPLATES PERMANENTLY ATTACHED TO THE EQUIPMENT.
NAMEPLATES SHALL BE BLACK SURFACE, WHITE CORE LAMINATED WITH ENGRAVED LETTERS.  PLATES SHALL BE A
MINIMUM OF 3" LONG BY 1" WIDE WITH WHITE LETTERS 1/4" HIGH.

24. THE CONTRACTOR SHALL TAKE NOTE THAT THE DRAWINGS ARE SCHEMATIC IN NATURE AND INDICATE THE APPROXIMATE
LOCATIONS OF THE HVAC AND PLUMBING SYSTEMS.  LOCATE ALL ITEMS IN THE FIELD. COORDINATE WITH OTHER TRADES
TO ENSURE PROPER FIT AND ACCESS TO ALL ITEMS.

25. AFTER COMPLETION OF INSTALLATION, BUT PRIOR TO SUBSTANTIAL COMPLETION, CONTRACTOR SHALL CERTIFY IN
WRITING THAT PRODUCTS AND MATERIALS INSTALLED AND PROCESSES USED DO NOT CONTAIN ASBESTOS OR
POLYCHLORINATED BIPHENYL (PCB).

26. THE CONTRACTOR SHALL PROTECT THE WORK, EQUIPMENT, AND MATERIALS FROM DAMAGE BY HIS WORK OR HIS
PERSONNEL, AND SHALL CORRECT ALL DAMAGE THUS CAUSED WITHOUT ADDITIONAL COST TO THE OWNER.  THE
CONTRACTOR SHALL BE RESPONSIBLE FOR ALL WORK, MATERIALS, AND EQUIPMENT UNTIL FINAL ACCEPTANCE BY THE
OWNER.  PROTECT ALL WORK AGAINST THEFT, INJURY, OR DAMAGE AND CAREFULLY STORE MATERIAL AND EQUIPMENT
RECEIVED ON SITE WHICH IS NOT IMMEDIATELY INSTALLED.  THE CONTRACTOR SHALL CLOSE OPEN ENDS OF WORK WITH
TEMPORARY COVERS OR PLUGS DURING CONSTRUCTION TO PREVENT THE ENTRY OF DUST, DIRT, AND OBSTRUCTING
MATERIAL.  THE CONTRACTOR SHALL PROTECT ALL EQUIPMENT AND MATERIALS FROM DAMAGE DUE TO WATER, SPRAY-ON
FIREPROOFING, CONSTRUCTION DEBRIS, ETC. IN A MANNER ACCEPTABLE TO THE ENGINEER AND/OR OWNER.

1. REFER TO THE ARCHITECTURAL PLANS AND DETAILS FOR EXACT LOCATIONS AND MOUNTING
HEIGHTS OF ALL PLUMBING FIXTURES.

2. REFER TO THE ARCHITECTURAL PLANS AND DETAILS FOR EXACT LOCATIONS OF ALL FLOOR
DRAINS.

3. ALL SANITARY AND VENT PIPING SHALL BE ROUTED AT A SLOPE OF NOT LESS THAN 1/4" PER
FOOT, UNLESS OTHERWISE NOTED.

4. THE PLUMBING CONTRACTOR SHALL COORDINATE EXACT ROUTING OF ALL PIPING WITH THE
WORK OF ALL OTHER TRADES.  PROVIDE OFFSETS IN PIPING WHERE REQUIRED BY
COORDINATION OF TRADES.

5. INSTALL ALL FLOOR DRAINS AND FLOOR SINKS SUCH THAT GRATING IS FLUSH WITH ADJACENT
FLOORING SURFACE.  FLOOR SHALL SLOPE TO DRAIN. COORDINATE ALL REQUIREMENTS WITH
ARCHITECT AND GENERAL CONTRACTOR PRIOR TO INSTALLATION.

6. THE PLUMBING CONTRACTOR SHALL CLEAN, FLUSH, AND DISINFECT ALL COLD WATER AND
HOT WATER PIPING AND ALL FIXTURES PRIOR TO COMPLETION OF WORK.

7. VENTS THROUGH ROOF TO BE LOCATED A MINIMUM OF 15'-0" HORIZONTALLY AWAY FROM
OUTSIDE AIR INTAKES.

8. FLOOR DRAINS NOT RECEIVING REGULAR-USE DRAINAGE ARE TO BE TRAP PRIMED.

9. PROVIDE BACKFLOW PREVENTION AS REQUIRED BY THE LOCAL CROSS CONNECTION
CONTROL DEPT. STANDARDS WHERE NOT PROVIDED OR INADEQUATELY PROVIDED BY
EQUIPMENT MANUFACTURER.

10. INSTALL PIPING AS HIGH AS POSSIBLE UNLESS OTHERWISE NOTED.

11. VERIFY DIMENSIONS FROM ARCHITECTURAL DRAWINGS AND FROM ACTUAL MEASUREMENTS
AT JOBSITE.

12. PROVIDE SADDLES AND SHIELDS FOR SUPPORT OF INSULATED PIPING TO PREVENT
CRUSHING.

13. PIPING PENETRATIONS THROUGH PERIMETER BEAMS, FOUNDATION ON GRADE, AND
STRUCTURAL FLOORS SHALL BE SLEEVED.  COORDINATE SLEEVE LOCATIONS AND SIZES WITH
STRUCTURAL PRIOR TO POUR.

14. PROVIDE DIELECTRIC UNIONS AT DISSIMILAR MATERIALS.

15. PROVIDE ESCUTCHEONS AT ALL FINISHED WALL AND CEILING PIPING PENETRATIONS.

16. ALL PIPING SHALL BE IDENTIFIED AS TO TYPE OF USE, SERVICE, AND DIRECTION OF FLOW.
LOCATE MARKERS AT EACH VALVE, AT ENTRIES TO WALLS, AND ON 20' CENTERS ON STRAIGHT
RUNS OF PIPE. PROVIDE A FLOW ARROW AT EACH IDENTIFICATION MARKER. PIPE MARKERS
SHALL BE SETON "SETMARK" OR EQUAL.

17. COORDINATE WORK COMPLETELY WITH ALL OTHER TRADES.

18. INSTALL PIPING FREE OF SAGS AND BENDS. PROVIDE NON-METALLIC COATED HANGERS
WHERE IN DIRECT CONTACT WITH COPPER PIPING.

19. PROVIDE ENGINEERED WATER HAMMER ARRESTERS SIZED AND PLACED IN ACCORDANCE
WITH STANDARD PDI-WH 201.  AIR CHAMBERS SHALL NOT BE ALLOWED.

20. PROVIDE FLEXIBLE EXPANSION FITTINGS SUITABLE FOR SANITARY (DWV) AND RAINWATER
PIPING WHERE PIPING ENTERS EXPANSIVE SOILS TO ALLOW FOR 4" OF DIFFERENTIAL
MOVEMENT.

21. ALL FLOOR PENETRATIONS MUST BE SEALED WITH FIRE CAULK.

22. MAKE ALL NECESSARY EXCAVATIONS, CUTTING OF PAVING, CONCRETE, ETC., REMOVAL OF
UNUSABLE SPOIL MATERIAL, ALL BACKFILLING WITH STABILIZED FILL, AND PERFORM
TEMPORARY PATCH PAVING REPAIRS NECESSARY FOR PROPER EXECUTION OF THE WORK.
BACKFILL SHALL BE MECHANICALLY COMPACTED TO A DENSITY OF 95% OF THE MAXIMUM DRY
DENSITY AT OPTIMUM MOISTURE CONTENT AS DETERMINED BY THE STANDARD PROCTOR
COMPACTION TEST.

23. PROVIDE MINIMUM 1" AIR GAP AT DRAIN DISCHARGE FOR ALL INDIRECT WASTE PIPING.

24. DISCHARGE PIPING FROM A DISHWASHER SHALL BE LOOPED UP AND SECURELY FASTENED TO
THE UNDERSIDE OF THE COUNTER OR AN APPROVED DISHWASHER AIR-GAP FITTING IS
REQUIRED.

25. COMPRESSION TANKS SUPPLIED AT EACH WATER HEATER SHALL BE SECURED TO A WALL
WITH (2) 1" x 14 GA. GALVANIZED STRAPS.  PROVIDE LAG BOLTS AND BLOCKING AS REQUIRED.

26. AN ATMOSPHERIC VACUUM BREAKER OR OTHER APPROVED BACKFLOW PREVENTION DEVICE
MUST BE INSTALLED ON ALL THREADED HOSE BIBB, WALL HYDRANT, OR FAUCET
CONNECTIONS LOCATED INSIDE OR OUTSIDE THE BUILDING.

PLUMBING COVER SHEET

PLUMBING SCHEDULES & DETAILS

PLUMBING DWV PLAN - FIRST FLOOR

PLUMBING DWV PLAN - SECOND FLOOR

PLUMBING DOMESTIC WATER PLAN - FIRST FLOOR

PLUMBING DOMESTIC WATER PLAN - SECOND FLOOR

PLUMBING RISER DIAGRAMS

P0.01

P0.02

P1.01

P1.02

P2.01

P2.02

P3.01

2015 IECC ENERGY CODE COMPLIANCE

REQUIREMENTS SPECIFIC TO WATER HEATING:

1. HEAT TRAPS SHALL BE PROVIDED ON NONCIRCULATING WATER HEATING SYSTEMS ON
BOTH INLET AND OUTLET CONNECTIONS.  HEAT TRAPS MAY BE PRE-FABRICATED OR
FIELD-FABRICATED BY CREATING A LOOP OR INVERTED U-SHAPED ARRANGEMENT ON THE
INLET AND OUTLET PIPES.  REFER TO WATER HEATER DETAIL.

2. PIPE INSULATION FOR THE SPECIFIED NONCIRCULATING SERVICE HOT WATER SYSTEM IS
REQUIRED FOR ALL PIPING IN THE FOLLOWING CATEGORIES:
a) THE FIRST 8' OF OUTLET PIPING FROM ANY CONSTANT-TEMPERATURE,

NONCIRCULATING STORAGE SYSTEM.
b) THE INLET PIPING BETWEEN THE STORAGE TANK AND A HEAT TRAP IN A

NONCIRCULATING STORAGE SYSTEM.

3. INSULATION SHALL COMPLY WITH PIPE INSULATION SPECIFICATIONS AS INDICATED ON
THIS DRAWING PER TABLE C403.2.10.

GENERIC PLUMBING REQUIREMENTS:

1. SERVICE WATER HEATING EQUIPMENT SHALL MEET MINIMUM FEDERAL EFFICIENCY
REQUIREMENTS INCLUDED IN THE NATIONAL APPLIANCE ENERGY CONSERVATION ACT AND
THE ENERGY POLICY ACT OF 1992, WHICH MEET OR EXCEED 2015 IECC AND ASHRAE 90.1
FOR ENERGY EFFICIENCY AND STANDBY LOSS.

2. WATER-HEATING EQUIPMENT SHALL BE PROVIDED WITH CONTROLS THAT ALLOW THE
USER TO SET THE WATER TEMPERATURE TO 140°F.

GENERAL GUIDELINES:

SIZED PER TABLE 710.1(1) OF THE 2015 IPC.
DRAIN PIPE SHALL SLOPE PER SECTION 704.1 OF THE 2015 IPC.

SANITARY DRAINAGE AND VENT PIPING

DRAINAGE FIXTURE UNITS

WATER SUPPLY FIXTURE UNITS

WATER SUPPLY PIPE SIZING

ALL PLUMBING WORK AND MATERIALS SHALL COMPLY WITH THE 2015 IPC WITH CITY OF
LEANDER AMENDMENTS.

SIZED PER TABLE 709.1 OF THE 2015 IPC.

SIZED PER TABLE E103.3(2) OF THE 2015 IPC.

SIZED PER TABLE E201.1 OF THE 2015 IPC.

DOMESTIC WATER PIPING

ABOVE GRADE:
ASTM B88, TYPE L HARD DRAWN COPPER TUBING, WITH SOLDERED JOINTS,
ASME B16.22, WROUGHT COPPER AND BRONZE FITTINGS,
OR PRESSURE SEALED FITTINGS AND JOINTS COMPLYING WITH ASTM B584

BELOW GRADE:
ASTM D1785, SCHEDULE 80 PVC, WITH SOLVENT WELDS.

VENT PIPING ABOVE CEILINGS

ALL VENT PIPING ABOVE CEILINGS SHALL BE SERVICE WEIGHT, NO-HUB CAST IRON PIPE AND
DRAINAGE FITTINGS WITH HEAVY DUTY COUPLINGS.

WHEN CEILING CAVITY IS A RETURN AIR PLENUM, PROVIDE TRANSITION TO PVC WASTE AND
VENT PIPING AS REQUIRED, PRIOR TO ENTERING PLENUM (IF APPLICABLE). PVC SHALL NOT
BE EXPOSED IN A RETURN AIR PLENUM.

WASTE AND VENT PIPING

ABOVE GRADE:
ASTM A74, HUBLESS CAST IRON, WITH CISPI 301 SPIGOT BEAD ENDS FOR COUPLING
ASSEMBLY.
ASTM D2665, SCHEDULE 40 PVC JOINED WITH SOLVENT WELDS.

BELOW GRADE:
ASTM A74, CAST IRON, HUB AND SPIGOT TYPE, JOINED WITH ASTM C564 NEOPRENE
COMPRESSION GASKETS.
ASTM D2665, SCHEDULE 40 PVC JOINED WITH SOLVENT WELDS.

DOMESTIC WATER VALVES

DOMESTIC WATER: BALL VALVES, 2" AND SMALLER, ASTM B 584, BRONZE BODY AND BONNET,
2-PIECE CONSTRUCTION, CHROME-PLATED BRASS BALL, FULL PORT, BLOWOUT PROOF,
BRASS OR BRONZE STEM, TEFLON SEAT AND SEALS, STEM EXTENSION FOR VALVES
INSTALLED IN INSULATED PIPING, AND THREADED ENDS.

SPRINKLER PIPING

ABOVE GRADE:
BLACK STEEL, SCHEDULE 10 WITH ROLLED GROOVE COUPLINGS OR
SCHEDULE 40 WITH THREADED ENDS.

DRY PIPE:
GALVANIZED, SCHEDULE 40, WITH THREADED FITTINGS.

CONTRACTOR SHALL FURNISH, ACCORDING TO THE CONDITIONS OF THE CONSTRUCTION CONTRACT,  SHOP
DRAWINGS INCLUDING THE COMPLETE LAYOUT OF FIRE PROTECTION SYSTEMS TO THE AUTHORITIES
HAVING JURISDICTION, LOCAL FIRE DEPARTMENT, THE OWNER'S INSURANCE CARRIER, AND LANDLORD FOR
APPROVAL.

FIRE SPRINKLER SYSTEM NOTES

SPRINKLERS LOCATED IN ACOUSTIC TILE CEILINGS SHALL BE ON CENTER.

THE ENTIRE BUILDING SHALL BE PROVIDED WITH A FULLY AUTOMATIC SPRINKLER SYSTEM AS SHOWN ON
CONTRACT DOCUMENTS. DESIGN AND INSTALLATION ARE REQUIRED TO COMPLY WITH NFPA-13 AS ADOPTED
BY THE LOCAL FIRE DEPARTMENT, AND ALL CITY, STATE, AND NATIONAL CODES AND STANDARDS.

THE SPRINKLER CONTRACTOR SHALL REFER TO THE ARCHITECTURAL REFLECTED CEILING PLAN TO
DETERMINE EXACT LOCATIONS OF ALL SPRINKLER HEADS. SPRINKLER HEADS AND PIPING SHALL BE
LOCATED TO AVOID CONFLICTS WITH DUCTWORK AND/OR LIGHTING FIXTURES.

SPRINKLER BRANCH PIPING SHALL NOT BE LOCATED DIRECTLY BELOW  FAN COIL UNITS OR OTHER
MECHANICAL EQUIPMENT.  BRANCH PIPING AND SPRINKLER HEADS SHALL BE LOCATED AS REQUIRED TO
PROVIDE CLEAR SERVICE BELOW.

COORDINATE SPRINKLER LOCATIONS WITH ARCHITECT IN HIGH-FINISH AREAS AND IN HARD CEILINGS.

INSTALL EXPOSED PIPING IN UNFINISHED AREAS AS HIGH AND INCONSPICUOUS AS POSSIBLE.  PROVIDE
CONVERAGE WITH UPRIGHT SPRINKLER HEADS SPACED AS REQUIRED FOR CODE COMPLIANT COVERAGE.

WATER DEMAND REQUIREMENTS AND PIPE SIZING SHALL BE BASED ON HYDRAULIC CALCULATION METHODS
PERFORMED BY THE FIRE PROTECTION CONTRACTOR:

A. ALLOWANCE FOR SPRINKLER WATER DEMAND PLUS HOSE STREAM ALLOWANCE.
B. THE SPRINKLER CONTRACTOR SHALL ALLOW A SAFETY FACTOR, EQUAL TO 10 PSIG OR 10 PERCENT, 

WHICHEVER IS GREATER, IN THE HYDRAULIC CALCULATIONS (I.E. 10 PSIG OR 10 PERCENT SHALL BE 
DEDUCTED FROM THE RESIDUAL FLOW TEST DATA).

APPLICABLE STANDARDS:

A. NFPA 13: INSTALLATION OF SPRINKLER SYSTEMS
B. NFPA 24: INSTALLATION OF PRIVATE SERVICE MAINS AND THEIR APPURTENANCES.
C. NFPA 51B: FIRE PREVENTION DURING WELDING, CUTTING, AND OTHER HOT WORK.
D. NFPA 101: SAFETY TO LIFE FROM FIRE IN BUILDINGS AND STRUCTURES.

THE FIRE DEPARTMENT CONNECTION (FDC) SHALL BE PROVIDED WITH A KNOCK BOX BRAND LOCKING CAP.
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MAXIMUM PIPE/TUBING SUPPORT SPACING, FEET

COPPER

THRU 3/4"NOM. SIZE 1" 1-1/4" 1-1/2" 2" 2-1/2" 3"

5 6 7 8 8 9 10

CLEVIS HANGER TRAPEZE HANGER

REFER TO STRUCTURAL
FOR JOIST/BEAM HANGER
REQUIREMENTS

HANGER RODS

SPRING ISOLATORS,
WHERE NOTED IN SPECS

ANGLE IRON OR UNISTRUT
TYPE SUPPORT

PROTECTIVE SADDLE,
WHERE NOTED IN SPECS

INSULATE PIPE AS
REQUIRED

NON-INSULATED PIPE

NOTE:
SIZE RODS, SPRING CUSHION,
AND HORIZONTAL MEMBER TO
SATISFY LOAD REQUIREMENT
WITH SAFETY FACTOR OF 5.THREADED ROD PER SPECS

CLEVIS ASSEMBLY

PIPE INSULATION

PROTECTIVE SHIELD
(18 GA x 12" LONG)

WALL CLEANOUT NO-HUB
WITH ACCESS COVER

1

2

CL

6"
MAX

NOTES:

WHERE WCO OCCURS IN SOLID CONCRETE OR
GROUTED CMU WALL, USE SLEEVE BETWEEN PIPE
AND COVER PLATE TO KEEP ACCESS TO PLUG OPEN.

USE EXTENSIONS BETWEEN TEE AND ACCESS
COVER AS NEEDED.

1

2

FINISHED WALL SURFACE

SMOOTH ACCESS COVER
AND FRAME

THREADED
CLEANOUT PLUG

CLEANOUT TEE

A SCALE:  N.T.S.
ELECTRIC WATER HEATER DETAIL - INSTANTANEOUS

G SCALE:  N.T.S.
CLEANOUT DETAILS

D SCALE:  N.T.S.
PIPE HANGER DETAILS

B SCALE:  N.T.S.
ELECTRIC WATER HEATER DETAIL - OVERHEAD

E SCALE:  N.T.S.
VENT THROUGH ROOF DETAIL C SCALE:  N.T.S.

TRAP PRIMER DETAIL

1'-0"

FLOOR TILE/SLAB

DEPRESS FLOOR SLAB FROM
EDGE OF FLOOR DRAIN

CONNECT TO P-TRAP

ADJUSTABLE SHANK

CLAMPING COLLAR

SEEPAGE CONTROL

F SCALE:  N.T.S.
FLOOR DRAIN DETAIL

1/2" CW IN WALL

COUNTER

SINK/LAV AS SCHEDULED

CW ANGLE STOP

SINK WASTE LINE

FAUCET

HW CW3/8" STAINLESS BRAIDED HOSES
(TYP). COORDINATE ACTUAL

SUPPLY LINE CONFIGURATION
WITH FAUCET TYPE.

INSTANTANEOUS WATER
HEATER BELOW  COUNTER,

COORDINATE POWER
SUPPLY WITH ELECTRICAL

STUD WALL

WALL PENETRATION
W/ ESCUTCHEON

MANUAL/AUTOMATIC
FLUSH VALVE

FLUSH VALVE TAILPIECE
TRAP PRIMER

FLOOR DRAIN

FINISHED FLOOR

1/2" TYPE K SOFT COPPER TRAP
PRIMER DRAIN PIPE, SLOPE
AND PROTECT W/ SLEEVE

FLOOR DRAIN TRAP PRIMER
CONNECTION

WATER CLOSET/URINAL

SLEEVE 1" OVER SIZE
AND STUFF WITH F.G.
INSULATION

VENT THROUGH ROOF.

 ROOF

SEE ARCHITECTURAL
FOR FLASHING
REQUIREMENTS

TOP OF PIPE.
℄

12
" M

IN
.

1" FIBERGLASS
INSULATION 4' INTO
CONDITIONED
SPACE

12
" M

IN
.

XT

EWH

120° HW CW

CW SUPPLY LINE

BALL VALVE (TYP)

CHECK VALVE (TYP)

EXPANSION TANK
AS SCHEDULED

DIELECTRIC UNION (TYP)

T&P RELIEF VALVE, ROUTE DRAIN
FULL SIZE TO INDIRECT RECEPTOR

WALL MOUNTED
EQUIPMENT PLATFORM

HW SUPPLY LINE

SUPPORT FROM WALL,
REINFORCE AS NECCESSARY

ROUTE PAN DRAIN TO
INDIRECT RECEPTOR

WATER HEATER, REFER TO
PLUMBING FIXTURE SCHEDULE
AND ELECTRICAL SHEETS FOR

POWER REQUIREMENTS

CP
3/4" HWC

AQUASTAT TEMPERATURE GAUGE (TYP)

CIRCULATOR PUMP

VACUUM BREAKER

PLUMBING
SCHEDULES &

DETAILS
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C

D

E

F

GGG

X X X X X X X

YCO

MS-1

6" W
FCO

FCO
6" W

DYCO

FS

SK-1

OPEN TO ABOVE

OPEN TO ABOVE
100 RECEPTION

101 EXEC.
ADMIN.
OFFICE

102 GENERAL
MANAGER
OFFICE

103 CORR.

104 

105 COPY

106 LOCK

108 HR OFFICE

109 CONF. RM.

110 TRAINING   /   MULTI USE

11
1 

C
O

R
R

ID
O

R

112 STAIRS (A)

113 WOMENS

114 MENS

115 CORRIDOR

116 PM OFFICE117 SENIOR PM 

118 SENIOR PM 

119 PM OFFICE120 APM MGR.

121 STAIRS (B)

122 KIT. STOR.

123 BREAK ROOM

124 LOCK

125 JANITOR

126 OPS MGR. OFFICE

127 CORRIDOR

128 PX OFFICE 129 GS OFFICE 130 PRE-JOB 
OFFICE

131 SENIOR PM 

132 LIBBY 

OFFICE

OFFICE

FUTURE APM

133 CORRIDOR

136 SMALL TOOL

STORAGE

135 ELECT.

137 TOOL CAGE

138  FABRICATION SHOP

SHIPPING/STAGING AREA

RECEIVING AREA

139 FABRICATION 

MANAGER OFFICE

WELDING AREA

UP

UP

CLOSET
CLOSET

134 H/K STOR.

SERVER

FUTURE

FUTURE FUTURE APM APM

107 LOCK
CLOSET

ROOM

APM

2" V UP TO
SECOND FLOOR

6" W

4" VTR

L-1

WC-1

FCO WCO
4" W

4"
 W

4" W
2" V UP TO

SECOND FLOOR

L-1L-1

L-1L-1

FD-1

FD-1

U-1

WC-1WC-1

WC-1WC-1 WC-1

113 WOMENS

114 MENS

WCO

6" W

2" V, 4" W

4" W DN FROM
SECOND FLOOR

3" V UP TO
SECOND FLOOR

2"
 W

2"
 W
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PLAN NORTH
FOR THIS SHEET

1   PLUMBING DWV PLAN  - FIRST FLOOR
S C A L E :  1/8" = 1'-0"

PLUMBING DWV
PLAN - FIRST

FLOOR

LMI
BHK

P1.01

2

2   ENLARGED PLAN
S C A L E :  1/4" = 1'-0"

KEYED NOTES
1. CONNECT NEW 3" WASTE LINE TO EXISTING 6" WASTE MAIN BELOW SLAB.

2. CONNECT NEW 4" WASTE LINE TO EXISTING 4" CLEANOUT RISER. EXISTING FLOOR
CLEANOUT SHALL BE REINSTALLED IN ITS ORIGINAL LOCATION.

3. ROUTE 1/2" TRAP PRIMER DRAIN LINE BELOW SLAB TO FLOOR DRAIN CONNECTION
PER DETAILS.

4. COORDINATE SANITARY WASTE PIPE ROUTING WITH STRUCTURAL FOOTINGS.

GENERAL NOTES
A. REFER TO PLUMBING COVER SHEET DRAWING FOR SYMBOLS, ABBREVIATIONS,

SPECIFICATIONS, AND ADDITIONAL INFORMATION.

B. DUE TO DRAWING SCALE IT IS NOT POSSIBLE TO INDICATE ALL OFFSETS, FITTINGS
AND ACCESSORIES WHICH MAY BE REQUIRED.  THE CONTRACTOR SHALL
EXAMINE FIELD CONDITIONS AND FURNISH THE NECESSARY FITTINGS WHICH MAY
BE REQUIRED TO COMPLETE THE INSTALLATION.

C. FINAL LOCATION OF ALL NEW EQUIPMENT PRIOR TO EQUIPMENT INSTALLATION
SHALL BE APPROVED BY BUILDING OWNER OR PROJECT MECHANICAL ENGINEER.

D. MAINTAIN CODE REQUIRED AND MANUFACTURER'S RECOMMENDED CLEARANCES
FOR ALL NEW EQUIPMENT.

E. ALL SLAB PENETRATIONS SHALL BE SEALED WATER TIGHT. PROVIDE PIPE SLEEVE
AND SEAL AND PACK ANNULAR SPACE WITH MINERAL WOOL. WHERE REQUIRED,
PROVIDE FIRE CAULKING.

F. REFER TO PLUMBING RISER DIAGRAMS AND PLUMBING FIXTURE SCHEDULE FOR
PIPE AND FIXTURE CONNECTION SIZES NOT SHOWN ON THIS PLAN.
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MS-1

OPEN TO BELOW

OPEN TO BELOW

201 SMALL
CONF. RM.

202 SERVICE
MGR. OFFICE

203 CORRIDOR

204 SERVER
ROOM

205 JANITOR
206 STAIR

SERVICE

SERVICE

SERVICE

FUTURE

FUTURE

FUTURE

FUTURE

FUTURE

FUTURE

FUTURE

FUTURE

FUTURE

OPEN OFFICE AREA FOR MODULAR OFFICE SYSTEMS

207 WOMEN

208 MEN

210 CORRIDOR

211 PM OFFICE212 SENIOR PM213 SENIOR PM214 PM OFFICEAPM MGR.

20
9 

C
O

R
R

ID
O

R

216 STAIR

OPEN OFFICE AREA FOR 

217 CONFERENCE
ROOM

218 FUTURE
OFFICE

219 VDC DIR.
OFFICE

220 SENIORVDC 
OFFICE

221 PCM OFFICE 222 PCM OFFICE 

223 OPEN SMALL
MEETING SPACE

223 CORRIDOR

 MODULAR OFFICE SYSTEMS

215 

3" W
CO
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FIRST FLOOR,
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FIRST FLOOR,
2" VTR
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 W
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PLAN NORTH
FOR THIS SHEET

1   PLUMBING DWV PLAN - SECOND FLOOR
S C A L E :  1/8" = 1'-0"

LMI
BHK

2   ENLARGED PLAN
S C A L E :  1/4" = 1'-0"

P1.02

2

KEYED NOTES
1. ROUTE 1/2" TRAP PRIMER DRAIN LINE BELOW SLAB TO FLOOR DRAIN CONNECTION

PER DETAILS.

GENERAL NOTES
A. REFER TO PLUMBING COVER SHEET DRAWING FOR SYMBOLS, ABBREVIATIONS,

SPECIFICATIONS, AND ADDITIONAL INFORMATION.

B. DUE TO DRAWING SCALE IT IS NOT POSSIBLE TO INDICATE ALL OFFSETS, FITTINGS
AND ACCESSORIES WHICH MAY BE REQUIRED.  THE CONTRACTOR SHALL
EXAMINE FIELD CONDITIONS AND FURNISH THE NECESSARY FITTINGS WHICH MAY
BE REQUIRED TO COMPLETE THE INSTALLATION.

C. FINAL LOCATION OF ALL NEW EQUIPMENT PRIOR TO EQUIPMENT INSTALLATION
SHALL BE APPROVED BY BUILDING OWNER OR PROJECT MECHANICAL ENGINEER.

D. MAINTAIN CODE REQUIRED AND MANUFACTURER'S RECOMMENDED CLEARANCES
FOR ALL NEW EQUIPMENT.

E. ALL SLAB PENETRATIONS SHALL BE SEALED WATER TIGHT. PROVIDE PIPE SLEEVE
AND SEAL AND PACK ANNULAR SPACE WITH MINERAL WOOL. WHERE REQUIRED,
PROVIDE FIRE CAULKING.

F. REFER TO PLUMBING RISER DIAGRAMS AND PLUMBING FIXTURE SCHEDULE FOR
PIPE AND FIXTURE CONNECTION SIZES NOT SHOWN ON THIS PLAN.
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PLAN NORTH
FOR THIS SHEET

1   PLUMBING DOM. WATER PLAN  - FIRST FLOOR
S C A L E :  1/8" = 1'-0"

LMI
BHK

2   ENLARGED PLAN
S C A L E :  1/4" = 1'-0"

P2.01

2

KEYED NOTES
1. INSTALL ELECTRIC WATER HEATER IN CONTAINMENT PAN ON ELEVATED

PLATFORM PER DETAILS. ROUTE SEPARATE T&P AND PAN DRAIN LINES TO
ADJACENT MOP SINK AND TERMINATE WITH AIR GAP.

2. INSTALL INSTANTANEOUS WATER HEATER BELOW LAV(S). REFER TO RISER
DIAGRAM AND DETAILS.

3. ROUTE 1/2" COPPER TRAP PRIMER LINE FROM WATER CLOSET FLUSH VALVE
RISER TO BELOW SLAB AND TO FLOOR DRAIN PER DETAILS. REFER TO DWV PLAN
FOR CONTINUATION.

4. EXISTING FIRE SPRINKLER MAIN. AUTOMATIC WET PIPE SPRINKLER SYSTEM
SHALL BE MODIFIED AS REQUIRED BY FIRE SPRINKLER CONTRACTOR TO SERVE
BUILT OUT SPACE. REFER TO FIRE PROTECTION NOTES ON SHEET P0.01 FOR
ADDITIONAL INFORMATION.

GENERAL NOTES
A. REFER TO PLUMBING COVER SHEET DRAWING FOR SYMBOLS, ABBREVIATIONS,

SPECIFICATIONS, AND ADDITIONAL INFORMATION.

B. DUE TO DRAWING SCALE IT IS NOT POSSIBLE TO INDICATE ALL OFFSETS, FITTINGS
AND ACCESSORIES WHICH MAY BE REQUIRED.  THE CONTRACTOR SHALL
EXAMINE FIELD CONDITIONS AND FURNISH THE NECESSARY FITTINGS WHICH MAY
BE REQUIRED TO COMPLETE THE INSTALLATION.

C. FINAL LOCATION OF ALL NEW EQUIPMENT PRIOR TO EQUIPMENT INSTALLATION
SHALL BE APPROVED BY BUILDING OWNER OR PROJECT MECHANICAL ENGINEER.

D. MAINTAIN CODE REQUIRED AND MANUFACTURER'S RECOMMENDED CLEARANCES
FOR ALL NEW EQUIPMENT.

E. ALL SLAB PENETRATIONS SHALL BE SEALED WATER TIGHT. PROVIDE PIPE SLEEVE
AND SEAL AND PACK ANNULAR SPACE WITH MINERAL WOOL. WHERE REQUIRED,
PROVIDE FIRE CAULKING.

F. REFER TO PLUMBING RISER DIAGRAMS AND PLUMBING FIXTURE SCHEDULE FOR
PIPE AND FIXTURE CONNECTION SIZES NOT SHOWN ON THIS PLAN.
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PLAN NORTH
FOR THIS SHEET

1   PLUMBING DOM. WATER PLAN  - SECOND FLOOR
S C A L E :  1/8" = 1'-0"

PLUMBING
DOMESTIC

WATER PLAN -
SECOND FLOOR

LMI
BHK

P2.02

2

2   ENLARGED PLAN
S C A L E :  1/4" = 1'-0"

KEYED NOTES
1. CONNECT TO EXISTING SHELL BUILDING WATER STUB OUT AND ROUTE NEW CW

PIPING AS SHOWN.

2. PROVIDE NEW 2" WATER STUB OUT WITH SHUTOFF VALVE AT EXISTING SHELL
BUILDING CW MAIN AND ROUTE NEW PIPING AS SHOWN.

3. INSTALL ELECTRIC WATER HEATER IN CONTAINMENT PAN ON ELEVATED
PLATFORM PER DETAILS. ROUTE SEPARATE T&P AND PAN DRAIN LINES TO
ADJACENT MOP SINK AND TERMINATE WITH AIR GAP.

4. DOMESTIC HOT WATER DOWN IN WALL TO SERVE BATHROOM LAVS. HOT WATER
CIRCULATION LINE ROUTED UP ABOVE CEILING TO CIRCULATION PUMP.
REFERENCE RISE DIAGRAM AND DETAILS.

5. ROUTE 1/2" COPPER TRAP PRIMER LINE FROM WATER CLOSET FLUSH VALVE
RISER TO BELOW SLAB AND TO FLOOR DRAIN PER DETAILS. REFER TO DWV PLAN
FOR CONTINUATION.

GENERAL NOTES
A. REFER TO PLUMBING COVER SHEET DRAWING FOR SYMBOLS, ABBREVIATIONS,

SPECIFICATIONS, AND ADDITIONAL INFORMATION.

B. DUE TO DRAWING SCALE IT IS NOT POSSIBLE TO INDICATE ALL OFFSETS, FITTINGS
AND ACCESSORIES WHICH MAY BE REQUIRED.  THE CONTRACTOR SHALL
EXAMINE FIELD CONDITIONS AND FURNISH THE NECESSARY FITTINGS WHICH MAY
BE REQUIRED TO COMPLETE THE INSTALLATION.

C. FINAL LOCATION OF ALL NEW EQUIPMENT PRIOR TO EQUIPMENT INSTALLATION
SHALL BE APPROVED BY BUILDING OWNER OR PROJECT MECHANICAL ENGINEER.

D. MAINTAIN CODE REQUIRED AND MANUFACTURER'S RECOMMENDED CLEARANCES
FOR ALL NEW EQUIPMENT.

E. ALL SLAB PENETRATIONS SHALL BE SEALED WATER TIGHT. PROVIDE PIPE SLEEVE
AND SEAL AND PACK ANNULAR SPACE WITH MINERAL WOOL. WHERE REQUIRED,
PROVIDE FIRE CAULKING.

F. REFER TO PLUMBING RISER DIAGRAMS AND PLUMBING FIXTURE SCHEDULE FOR
PIPE AND FIXTURE CONNECTION SIZES NOT SHOWN ON THIS PLAN.
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1   DWV RISER DIAGRAM
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2   DOMESTIC WATER RISER DIAGRAM
S C A L E :  N.T.S.
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