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MECHANICAL SYMBOLS MECHANICAL SYMBOLS

FINTUBE-TYPE        (SHADED AREA INDICATES
CAPACITY MBH        ELEMENT LOCATION)

VOLUME DAMPER

HEATING - VENTILATING - AIR-CONDITIONING

T RS

T

H

A

S

P T

FS

1

AD

L"

D"

FT-1
MBH

XØ

X/X

SD

M

CFM

SIZE TYPE

CFM

SIZE TYPE

FRD

FSD

M

MCO2

CHILLED WATER SUPPLY

CHILLED WATER RETURN

CONDENSATE OR BOILER FEED PUMP DISCHARGE

CONDENSER WATER SUPPLY FROM TOWER

CONDENSER WATER RETURN TO TOWER

COIL OR EQUIPMENT DRAIN

GLYCOL SUPPLY

GLYCOL RETURN

FUEL OIL SUPPLY

FUEL OIL RETURN

FUEL OIL VENT

NATURAL GAS

HEAT PUMP WATER SUPPLY

HEAT PUMP WATER RETURN

HIGH PRESSURE CONDENSATE RETURN

HIGH PRESSURE STEAM

HOT WATER SUPPLY

HOT WATER RETURN

LOW PRESSURE CONDENSATE RETURN

LOW PRESSURE STEAM

MEDIUM PRESSURE CONDENSATE RETURN

MEDIUM PRESSURE STEAM

REFRIGERANT LIQUID

REFRIGERANT SUCTION

REFRIGERANT HOT GAS DISCHARGE

BACK-DRAFT DAMPER (COUNTER BALANCED)B.D.D.

LPS

MPS

HPS

LPR

MPR

HPR

HWS

HWR

GS

GR

CWS

CWR

PC

FOS

FOR

FOV

G

RL

RS

RD

CS

CR

CD

#/HR

HPWS

HPWR

PIPE IN SLEEVE

VALVE IN VERTICAL PIPE

F AND T TRAP CAP LBS/HR

BUCKET TRAP CAP LBS/HR

AIR QUALITY SENSOR

C02 SENSOR

HUMIDISTAT

REMOTE SENSOR

THERMOSTAT

THERMOSTAT WITH REMOTE SENSOR

AQUASTAT

SOLENOID VALVE (REFRIGERANT)

THERMOSTATIC EXPANSION VALVE (REFRIGERANT)

SIGHT GLASS

MANUAL AIR VENT

PRESSURE OR TEMPERATURE MEASURING POINTS 

FLOW SWITCH

HEATING RISER

ACCESS DOOR - SIZE AS SHOWN OR PER SPEC.

EXPANSION LOOP, LENGTH AND DEPTH

NEW TO EXISTING CONNECTION

#/HR

AQ

RECTANGULAR DUCTWORK
(FIRST NUMBER IS SIDE SHOWN)

X/X

ROUND DUCT

FLAT OVAL (FIRST NUMBER IS THE SIDE SHOWN)

MOTORIZED DAMPER

FIRE DAMPER WITH ACCESS DOOR

COMBINATION FIRE AND SMOKE DAMPER
WITH ACCESS DOOR

SMOKE DAMPER WITH ACCESS DOOR

SOUND ATTENUATOR

FLEX CONNECTION

SUPPLY REGISTER OR GRILLE

RETURN REGISTER OR GRILLE

SA

TYP DIFFUSER
NECK SIZE, MARK

CFM
X   X

X

X   X
X

SUPPLY, OUTDOOR, OR MIXED AIR DUCT
END OR RISER (SA) (OA) (MA)

RETURN EXHAUST OR RELIEF AIR DUCT
END OR RISER (RA) (EA) (RLFA)

TYP EXHAUST/RETURN GRILLE
NECK SIZE, MARK

CFM

TURNING VANES

MECHANICAL/ELECTRICAL COORDINATION SCHEDULE

MECHANICAL EQUIPMENT WITH ELEC CONNECTION SEE

AUTOMATIC CONTROL VALVE, 2-WAY

AUTOMATIC CONTROL VALVE, 3-WAY

PRESSURE REGULATING VALVE (PRV)

X

X

POINT OF DISCONNECT BREAK / CONTINUATION

T

OR

PIPING

R

PTT

TEE

ELBOW

UNION

STRAINER WITH DRAIN VALVE AND HOSE END

BALANCING VALVE

ISOLATION VALVE (BALL OR BUTTERFLY)

PRESSURE RELIEF VALVE

ELBOW UP

ELBOW DOWN

GLOBE VALVE

PRESS / TEMP TEST PORT

GATE VALVE

CHECK VALVE (ARROW INDICATES FLOW)

FLEXIBLE PIPING

AUTOMATIC AIR VENT

MANUAL AIR VENT WITH ISOLATION VALVE

CONCENTRIC REDUCER

ECCENTRIC REDUCER

PRESSURE GAUGE WITH GAUGE COCK

THERMOMETER, SIDE FEED

THERMOMETER, BOTTOM FEED

ARROW INDICATES FLOW DIRECTION

ARROW INDICATES DOWNWARD PIPE PITCH

WATER METERM

S

S

SS

AW

AW

S

S

OF

OF

SS

AW

AW

AV

V

140°

140°

SS

W

S

S

S

A

V

GCO

HB

WH

Y.H.

BFP

_ FD-X

_ FS-X

_ RD-X

DS

MH

VTR

1

SH

EXISTING SANITARY DRAIN (ABOVE FLOOR)

VENT

PLUMBING

EXISTING SANITARY SEWER (BELOW FLOOR)

HOT WATER CIRCULATING 140°

GRADE CLEAN OUT

EXISTING STORM DRAIN (ABOVE FLOOR)

OVERFLOW STORM DRAIN (ABOVE FLOOR)

DOUBLE GRADE CLEAN-OUT

EXISTING STORM DRAIN (BELOW FLOOR)

OVERFLOW STORM DRAIN (BELOW FLOOR)

HOSE BIBB

EXISTING SUB SOIL DRAIN

SANITARY DRAIN (ABOVE FLOOR)

WALL HYDRANT (NON-FREEZE TYPE)

EXISTING ACID WASTE (ABOVE FLOOR)

SANITARY SEWER (BELOW FLOOR)

YARD HYDRANT

EXISTING ACID WASTE (BELOW FLOOR)

BACK FLOW PREVENTER

SITE STORM SEWER

FLOOR DRAIN SIZE-TYPE

SITE WATER PIPING

FLOOR SINK SIZE-TYPE

STORM DRAIN (BELOW FLOOR)

ROOF DRAIN SIZE-TYPE

SUB SOIL DRAIN

DOWN SPOUT

MANHOLE

ACID WASTE (ABOVE FLOOR)

VACUUM BREAKER

ACID WASTE (BELOW FLOOR)

GAS COCK

ACID VENT

RUNNING TRAP

VENT THROUGH ROOF ON RISER

PLUMBING RISER NUMBER

SHOWER

COLD WATER (CW)

COLD SOFT WATER

COMPRESSED AIR

HOT WATER (HW)

HOT WATER CIRCULATING (HWC)

HOT SOFT WATER

HOT SOFT WATER RECIRCULATING

STORM DRAIN (ABOVE FLOOR)

HOT WATER 140°

CLEAN OUT

NATURAL GASG

ORCO CO

BLDG BUILDING

BTUH BRITISH THERMAL UNIT PER HOUR

CFM CUBIC FEET PER MINUTE
CL CENTER LINE

CLG CEILING
CLR CLEAR

CRAC
CV CONSTANT VOLUME

DIAMETER
DISC DISCONNECT
DIST DISTRIBUTION

DN DOWN

DWG DRAWING

EA EXHAUST AIR

EL ELEVATION
EHC ELECTRIC HEATING COIL

EQUIP EQUIPMENT
EXH EXHAUST

EXIST EXISTING

FA FIRE ALARM

FL FLOOR
FT FEET

PWR POWER
PVC POLYVINYL CHLORIDE
PSI POUNDS PER SQUARE INCH

PSF POUNDS PER SQUARE FOOT

PNL PANEL
PLBG PLUMBING

PIV POST INDICATOR VALVE

RM ROOM

RH RELATIVE HUMIDITY

REQD REQUIRED

RLFA RELIEF AIR

RA RETURN AIR

UNO UNLESS NOTED OTHERWISE
UPS UNINTERRUPTIBLE POWER SUPPLY

UL UNDERWRITERS LABORATORY
UG UNDERGROUND

TYP TYPICAL
TEMP TEMPERATURE

STD STANDARD

SS STAINLESS STEEL
SPECS SPECIFICATIONS

SIM SIMILAR

SCHD SCHEDULE
SAN SANITARY

SA SUPPLY AIR

NC NORMALLY CLOSED
MTD MOUNTED

MISC MISCELLANEOUS
MIN MINIMUM

MECH MECHANICAL

MAX MAXIMUM

LBS POUNDS
KW KILOWATT

OC ON CENTER
OA OUTDOOR AIR

NTS NOT TO SCALE

NOM NOMINAL
NO NORMALLY OPEN
NIC NOT IN CONTRACT

GA GAUGE

HVAC HEATING, VENTILATING
HTG HEATING

HP HORSEPOWER
HGT HEIGHT

GPM GALLONS PER MINUTE
GEN GENERATOR

GALV GALVANIZED

AND AIR CONDITIONING

ELEC ELECTRICAL

DIA

CPVC

DX DIRECT EXPANSION

EPO EMERGENCY POWER OFF

F FIRE WATER

FCO FLOOR CLEAN OUT
FDC FIRE DEPARTMENT CONNECTION
FHC FIRE HOSE CABINET

FW FILTERED WATER

GC GENERAL CONTRACTOR

MBH 1000 BTU/HOUR

NPW NON-POTABLE WATER

PS PLASTER SINK

RO REVERSE OSMOSIS WATER

SCW SOFT COLD WATER

SM SPRINKLER MAIN
SMACNA SHEET METAL AND AIR

CONDITIONING CONTRACTORS' 

BTU BRITISH THERMAL UNIT

PERP PERPENDICULAR

RGS RIGID GALVANIZED STEEL

HZ HERTZ, HIGH ZONE WET STANDPIPE

CFH CUBIC FEET PER HOUR

SHW SOFT HOT WATER

MERV MINIMUM EFFICIENCY REPORTING
VALUE

MOA MINIMUM OUTDOOR AIR

EOA ECONOMIZER OUTDOOR AIR

IE INVERT ELEVATION

NATIONAL ASSOCIATION

AHJ
ASHRAE

AUX
AV

AW
AWG

BFP

AUTHORITY HAVING JURISDICTION
AMERICAN SOCIETY OF HEATING,
REFRIGERATING AND
AIR-CONDITIONING ENGINEERS

AUXILIARY
ACID VENT

ACID WASTE
AMERICAN WIRE GAUGE

DOUBLE CHECK BACKFLOW

VOLT-AMPS
VERTICAL
VARIABLE FREQUENCY CONTROL
VENT THROUGH ROOF
WATT

WEATHERPROOF
TRANSFORMER

VA
VERT

VFC
VTR

 W

WP
XFMR

AFF ABOVE FINISHED FLOOR

AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS
STANDARD SPECIFICATIONS OF
THE AMERICAN SOCIETY FOR

ASME

ASTM

TESTING MATERIALS

AVG AVERAGE

BMCS BUILDING MANAGEMENT

EMS ENERGY MANAGEMENT SYSTEM

IP INTERNET PROTOCOL

NATIONAL FIRE PROTECTION
ASSOCIATION

NFPA

WATER GAUGEWG

CHLORINATED POLYVINYL CHLORIDE
COMPUTER ROOM AIR CONDITIONER

MA MIXED AIR

CONTROL SYSTEM

ABBREVIATIONS

OFCI OWNER FURNISHED
CONTRACTOR INSTALLED

PREVENTER RPZ REDUCED PRESSURE ZONE
BACKFLOW PREVENTER

LZ LOW ZONE WET STANDPIPE

GW GARAGE WASTE

FHV FIRE HOSE VALVE

DDCV DOUBLE DETECTOR CHECK VALVE
ASSEMBLY BACKFLOW PREVENTER

DPAC DRY PIPE AIR COMPRESSOR
DPV DRY PIPE VALVE

Mechanical Symbols and

Abbreviations

M000

DEMOLITION NOTES: HVAC GENERAL NOTES:

1. DO NOT RUN DUCTWORK , PIPING, AND PLUMBING ABOVE ELECTRICAL

PANELS OR IN CODE REQUIRED CLEARANCE SPACES.  COORDINATE ALL

ROUTING WORK WITH ALL OTHER TRADES.

2. DO NOT RUN DUCTWORK, PIPING, AND PLUMBING ABOVE OR THROUGH

INFORMATION TECHNOLOGY AND DATA CLOSETS, IDF, AND MDF ROOMS.

COORDINATE ALL ROUTING WITH ALL OTHER TRADES.

3. DRAWINGS, PLANS, SCHEMATICS, AND DIAGRAMS INDICATE THE GENERAL

LOCATIONS AND THE ARRANGEMENT OF SYSTEMS.  WHEREVER PRACTICAL,

INSTALL SYSTEMS AS INDICATED.  PROVIDE OFFSETS AND ELEVATION

CHANGES TO DUCTWORK, PIPING, AND PLUMBING AS REQUIRED TO

COMPLETE THE LAYOUT AND COORDINATION PROCESS AS WELL AS MEET

ALL REQUIREMENTS OF THE CONTRACT DOCUMENTS.

4. SEE ARCHITECTURAL REFLECTED CEILING PLANS FOR DIFFUSER,

REGISTER, GRILLE, AND CEILING MOUNTED DEVICE LOCATIONS.

5. CONTRACTOR SHALL COORDINATE LOCATION OF DUCTWORK IN CEILING

SPACE WITH ALL TRADES PRIOR TO FABRICATION AND INSTALLATION OF

DUCTWORK.

6. FOR GENERAL DUCTWORK CONSTRUCTION, SEE DUCT FITTING DETAILS.

7. DUCTWORK AND EQUIPMENT SHOWN WITH THIN LINES INDICATES EXISTING

TO REMAIN. DUCTWORK AND EQUIPMENT SHOWN WITH BOLD LINES

INDICATES NEW.

8. PROVIDE VOLUME DAMPER IN ALL BRANCH TAKEOFFS CONNECTING TO

DIFFUSERS, REGISTERS, OR GRILLES AND IN LOCATIONS INDICATED.

9. PROVIDE CLEARANCES TO ALL EQUIPMENT AS REQUIRED BY

MANUFACTURERS' INSTALLATION AND OPERATION REQUIREMENTS AND/OR

BY CODE.

10. INSTALL ALL DUCT AND PIPING IN MECHANICAL ROOMS AS HIGH AS

POSSIBLE. PROVIDE 7'-0" MINIMUM HIGH ACCESS PATHWAYS TO ALL

EQUIPMENT.

11. CAP ENDS OF ALL INSTALLED DUCTWORK DURING CONSTRUCTION TO

MINIMIZE DIRT, DEBRIS, AND FOREIGN OBJECTS FROM ENTERING THE DUCT

SYSTEM.

12. COORDINATE SCHEDULE OF SHUTDOWN FOR EXISTING HVAC SYSTEMS,

FOR INSTALLATION OF NEW HVAC SYSTEMS, WITH THE OWNER'S

REPRESENTATIVE PRIOR TO SHUTDOWN.

13. ALL INSULATION SHALL MEET THE ENERGY CODE'S INSTALLED R VALUE

REQUIREMENTS.

PLUMBING GENERAL NOTES:

1. DO NOT RUN PLUMBING, PIPING, AND DUCTWORK ABOVE ELECTRICAL

PANELS OR IN CODE REQUIRED CLEARANCE SPACES.  COORDINATE ALL

ROUTING WORK WITH ALL OTHER TRADES.

2. DO NOT RUN PLUMBING, PIPING, AND DUCTWORK ABOVE OR THROUGH

INFORMATION TECHNOLOGY AND DATA CLOSETS, IDF, AND MDF ROOMS.

COORDINATE ALL ROUTING WITH ALL OTHER TRADES.

3. DRAWINGS, PLANS, SCHEMATICS, AND DIAGRAMS INDICATE THE GENERAL

LOCATIONS AND THE ARRANGEMENT OF SYSTEMS.  WHEREVER PRACTICAL,

INSTALL SYSTEMS AS INDICATED.  PROVIDE OFFSETS AND ELEVATION

CHANGES TO PLUMBING, PIPING, AND DUCTWORK AS REQUIRED TO

COMPLETE THE LAYOUT AND COORDINATION PROCESS AS WELL AS MEET

ALL REQUIREMENTS OF THE CONTRACT DOCUMENTS.

4. PROVIDE SEWER CLEANOUTS AS REQUIRED BY CODE AND AS INDICATED.

COORDINATE LOCATION IN FIELD.

5. DO NOT ROUTE PLUMBING BRANCHES OR MAINS WITHIN SPACE REQUIRED

TO SERVICE ALL HVAC EQUIPMENT ABOVE CEILINGS.

6. PIPING AND FIXTURES SHOWN WITH THIN LINES INDICATES EXISTING TO

REMAIN. PIPING AND FIXTURES SHOWN WITH  BOLD LINES INDICATES NEW.

7. COORDINATE SHUT DOWN OF EXISTING WATER SERVICE WITH OWNERS

REPRESENTATIVE.

8. FURNISH AND INSTALL SHUT-OFF VALVES FOR WATER SUPPLY AT ALL

EQUIPMENT ITEMS.

9. PVC PIPING SHALL NOT BE INSTALLED IN RETURN AIR PLENUMS.

SPRINKLER NOTE:

CA-2169

07/08/2024
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Mechanical Demolition Plan

MD101

Floor Plan - Mechanical Demolition
1/8" = 1'-0"

MD1
 MD101

FLAG NOTES

REMOVE EXISTING THERMOSTAT. STORE TO BE REINSTALLED. SEE M101 FOR NEW

LOCATION.

1

2 REMOVE AND CAP EXISTING PLUMBING IN PLENUM.

CAP EXISTING SANITARY AT WALL.3

DEMO  EXISTING SINK AND ASSOCIATED PIPING. SEE SHEET M101 FOR NEW

ROUTING.

4
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EXTU-10

990

EXTU-12

900

EXTU-12

1000

EXTU-10
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EXTU-12

900

EXTU-8

440

EXTU-12

1200

EXTU-12

1200

EXTU-12

990

EXTU-12

990

EXTU-12

900

EXTU-12

900

EXTU-12

900

EXTU-12

990

EXTU-12

1050

T

T

T

T

T

T2

T

2

OB-1

S-1

3

3/4"

1 1/2" 1/2" 2"

T

T

T

OB-15

1

M101

(TYP)

1

6

4

DESCRIPTIONMARK BASIS OF DESIGN CONNECTION DETAILS

FIXTURE: SINGLE BOWL, SELF-RIMMING, COUNTER

MOUNTED, 20 GAUGE TYPE 302 (18-8) STAINLESS

STEEL WITH FAUCET LEDGE, SOUND DEADENING

UNDERCOATING, PUNCHED TO MATCH FAUCET. DRAIN:

CRUMB CUP STRAINER. NOMINAL SIZE: 25" x 22" x 8"

DEEP. BOWL SIZE: 21" x 15" x 8"

FIXTURE: AMERICAN

STANDARD "COLONY"

25X22 SINGLE BOWL

STAINLESS STEEL

KITCHEN SINK

S-1 SINK HWCWVENTWASTE

1/2"1/2"1 1/2"1 1/2"

REMARKS: 1

WITH HOSE CONNECTION AND THE FOLLOWING: BOX

AND FACEPLATE: PLASTIC. SUPPLY FITTING: NPS 1/2"

GATE, GLOBE, OR BALL VALVE AND NPS 1/2" COPPER,

WATER TUBING.

OB-1

OUTLET

BOX

SIOUX CHIEF OX BOX HW

-1/2"

CWVENT

--

WASTE

REMARKS: .

REMARKS:

1. FAUCET PROVIDED BY OWNER. CONTRACTOR TO VERIFY BOWL COMPATIBLITY WITH FAUCET.

2

M101

DUCT FITTING DETAILS
NO SCALE

D = WIDTH

OF DUCT

R = 1 X D

(UNLESS

SHOWN

OTHERWISE)

R

"Y" BRANCH FITTING 90° ELBOW

R = 1.5 X D

(UNLESS

SHOWN

OTHERWISE)

D

DUCTWORK MAIN

VOLUME DAMPER
H.E.T. (HI-EFFICIENCY TAKEOFF)

WITH VOLUME DAMPER

ROUND DUCT TO DIFFUSER

SEE PLAN FOR SIZE

DIFFUSER TAKE-OFF

RECTANGULAR DUCT

36"

(MAX)
FLEXIBLE DUCT

DIFFUSER

SUPPLY AIR DIFFUSER

30° (MAX)45° ENTRY BRANCH
CONVERGING TEE

DOUBLE BRANCH TAKE-OFFSINGLE BRANCH TAKE-OFF

30°
(MAX)

NOTE:

WHERE FITTING NOT

POSSIBLE, USE EXTRACTOR

S

X

X+4"

4" 1"

45° LATERAL CROSS WITH REDUCER 45° ROUND TAKE-OFF SUPPLY AIR DIFFUSER

45° ENTRY BRANCH
CONVERGING TEE

(ROUND)

30° (MAX)
SHEET METAL

90° ELBOW

36" (MAX)

ROUND DUCT

FLEXIBLE DUCT

DIFFUSER

14"x10" OPENING IN TOP

OF RETURN AIR DUCT

CEILINGCEILING RETURN AIR

GRILLE, G-1

12" DIAMETER FLEX DUCT

16"x12" RETURN AIR DUCT WITH

1" ACOUSTICAL DUCT LINER

DUCT STRAP HANGER ATTACHED

TO STRUCTURE ABOVE

NOTE:  THIS DETAIL TYPICAL OF ALL RETURN AIR SOUND TRAPS ON THIS PROJECT

Return Air Sound Trap Detail
No Scale

1

M101

DIFFUSER REGISTER AND GRILLE SCHEDULE

MARK DESCRIPTION DEFLECTION
MAX S. P.

(IN. W.C.)
MAX NC

LEVEL

CONSTRUCTION

MATERIAL
FINISH

FACE

SIZE (IN)
MANUFACTURER MODEL REMARKS

G-1 PERFORATED - 0.1 30 STEEL WHITE 24x24 KRUEGER S80P 1

REMARKS:

1. CONTRACTOR SHALL VERIFY CEILING CONSTRUCTION PRIOR TO FURNISHING MATERIAL.
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Mechanical and Plumbing
Plan

M101
Mechanical and Plumbing Plan
1/8" = 1'-0"

M1
 M101

FLAG NOTES

CONNECT NEW PLUMBING PIPING TO EXISTING PIPING IN PLENUM. CONTRACTOR

TO FIELD VERIFY EXISTING PLUMBING SIZING AND LOCATION.

1

2 RELOCATED THERMOSTAT.

3

CONNECT NEW S-1 TO EXISTING PIPING CONNECTIONS IN WALL. CLEAN OUT TO

REMAIN.

5

CAP EXISITING PLUMBING PIPING.

6 REVISE SPRINKLER PIPING AS REQUIRED TO ACCOMODATE NEW FLOOR PLAN AND

CEILING LAYOUT.

4 CAP SANITARY IN WALL.
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SECTION 21 0400 - COMMON REQUIREMENTS FOR FIRE SUPPRESSION

PART 1 - GENERAL

1.01  SUMMARY

A. This section describes the general requirements of these specifications and shall apply to all phases of the

work specified, shown on the drawings, or required to provide for complete installation of all systems for this

project.

1.02   SCOPE

A. The area of renovation shall have fire protection sprinkler system installed to meet the requirements of the

NFPA codes, State Fire Marshal's office, Owner's approving insurance agency and all Authorities Having

Jurisdiction.

B. Contractor shall coordinate the locations of all ceiling mounted sprinkler heads to avoid any and all interference

with all other trades.

C. If conflicts do occur such that lights, ducts, diffusers, grilles, or ceiling systems cannot be installed in their

required locations due to sprinkler piping interference, the piping shall be relocated or rerouted at no additional

expense to the project.

D. Contractor shall maintain an adequate supply of extra piping, fittings, and necessary tools to make field

modifications without delay.

E. An approved sprinkler shop drawing does not preclude rerouting if so ordered by the Architect/Engineer.

1.03   WARRANTIES

A. Warrant all materials, workmanship and equipment against defects for a period of one year after the date of

substantial completion.

B. Repair or replace, at no additional cost to the Owner, any item which may become defective within the

warranty period.

C. Any manufacturers' warranties concerning any item installed will run to the benefit of the Owner.

D. The Contractor agrees not to void or impair, or to allow Sub-Contractors to void or impair, any warranties

regarding products or items installed as part of this project.

E. The repair of faulty workmanship shall be considered to be included in the contract.

1.04  QUESTIONS OF INTERPRETATION DURING BIDDING PHASE

A. If questions arise during the bidding process regarding the meaning of any portion of the contract documents,

the prospective bidder shall submit the questions to the Architect/Engineer for clarification.

B. Any definitive interpretation or clarification of the contract documents will be published by addenda, properly

issued to each person holding documents, prior to the bid date.

C. Verbal interpretation or explanation not issued in the form of an addendum shall not be considered part of the

bidding documents.

D. When submitting questions for clarification, adequate time for issuance and delivery of addenda must be

allowed.

E. The Architect/Engineer shall be the sole judge regarding interpretations of conflicts within contract documents.

1.05  CONTRACT DOCUMENT DISCREPANCIES

A. If any ambiguities should appear in the contract documents, request clarification from the Architect/Engineer

before proceeding with the work.

B. If the Contractor fails to make such request, no excuse will thereafter be entertained for failure to carry out the

work in a manner satisfactory to the Architec/Engineer.

C. Should a conflict occur within the contract documents, the Contractor is deemed to have estimated the more

expensive way of doing the work unless a written clarification from the Architect/Engineer was requested and

obtained before submission of proposed methods or materials.

D. The Architect/Engineer shall be the sole judge regarding interpretations of conflicts within contract documents.

1.06   CODES

A. The work shall be performed by persons skilled in the trade involved and shall be done in a manner consistent

with normal industry standards.

B. All work shall conform to all applicable sections of currently adopted editions of the following codes, standards,

and specifications:

1. International Fire Code (IFC)

2. Safety and Health Regulations for Construction

3. Occupational Safety and Health Standards (OSHA), National Consensus Standards and Established

Federal Standards.

1.07  PERMITS

A. The Contractors shall familiarize themselves with all requirements regarding all permits, fees, etc., and shall

comply with them.

B. All permits, licenses, inspections and arrangements required for the work shall be obtained by the Contractor at

his expense.

C. All utilities shall be installed in accordance with the local rules and regulations and all charges shall be paid by

the Contractor.

1.08  CODE COMPLIANCE

A. Work shall be in accordance with all applicable codes.  Where the codes and drawings do not agree, the code

shall take precedence; however, code shall take precedence over what is shown only when it is more stringent

than that indicated.  Items that are allowed by codes which are less stringent than that shown on the drawings

shall not be substituted.

1.09  MATERIALS AND EQUIPMENT MANUFACTURERS

A. Options in selecting materials and equipment are limited by requirements of the contract documents and

governing regulations.  They are not controlled by industry traditions or procedures experienced on previous

construction projects.

B. Materials and equipment shall be provided in accordance with the following:

1. Primary Design Products:  Primary design products are those products around which the project was

designed in terms of capacity, performance, physical size and quality.

2. Primary design products are indicated by use of a single manufacturer's name, model number or similar

data on drawings or schedules or within the specifications.

3. Provide primary design products unless substitutions are made in accordance with the following

paragraphs.

4. Acceptable Equivalent Substitutions:  Acceptable equivalent substitutions are products of manufactures

other than those listed for the primary design products.  Equivalent acceptable substitutions shall meet

each of the following requirements:

a. The product shall be manufactured by one of the acceptable manufacturers listed in the Project

Manual, drawings, or addenda.

b. The product shall meet or exceed the requirements of the contract documents in terms of quality,

performance, suitability, appearance, and physical characteristics.

c. The Contractor providing the substitution shall bear the total cost of all changes due to substitutions.

These costs may include additional compensation to the Architect/Engineer for redesign and

evaluation services, increased cost of work by the Owner or other Contractors, and similar

considerations.

d. Performance Requirements:  Where the contract documents list performance requirements or

describe a product or assembly generically, provide products that comply with the specific

requirements indicated and that are recommended by the manufacturer for the respective application.

e. Compliance with Standards, Codes and Regulations:  Where the specifications require only

compliance with an imposed standard, code or regulation, the Contractor has the option of selecting a

product that complies with specification requirements, including the standards, codes and regulations.

f. Proposed substitutions will be judged on the basis of quality, performance, appearance and on the

governing space limitations.  The reputation of the manufacturer, delivery time requirements, and the

availability of repair or replacement parts may also be considered.

g. The Architect/Engineer shall be the sole and final judge as to the suitability of substitution items.

1.10  SUBMITTALS

A. Shop Drawings, Product Data and Samples:

1. Unless otherwise noted, submit one copy electronically of shop drawings and product data for review.

Review comments will be returned electronically.  A hard copy of the electronic submittal will be returned if

requested.

2. All submittals shall clearly indicate proposed items, capacities, characteristics and details in conformance

with contract documents.  All equipment items shall be marked with the same item number as used on

drawings or schedules.  Capacities, dimensions and special features required shall be certified by the

manufacturer.

3. The Architect/Engineer shall review or take other appropriate action upon the Contractor's submittals such

as shop drawings, product data and samples, but only to determine conformance with the design concept

of the work and the information given in the contract documents.

4. Contractor shall not be relieved of responsibility for any deviation from the requirements of the contract

documents by the Architect/Engineer's review of shop drawings, product data or samples.

5. Contractor shall not be relieved from responsibility for errors or omissions in the shop drawings, product

data or samples by the Architect/Engineer's review of those drawings.

6. No portion of the work requiring submission of a shop drawing, product data or sample shall be

commenced until the submittal has been reviewed by the Architect/Engineer.  All such portions of the work

shall be in accordance with reviewed submittals.

1.11  DELIVERY, STORAGE, AND HANDLING

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, and

handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture.

1.12  COORDINATION

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction to

allow for mechanical installations.

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other

structural components as they are constructed.

C. Coordinate requirements for access panels and doors for items requiring access that are concealed behind

finished surfaces.

D. Drawings, plans, and schematics and diagrams indicate the general location and the arrangement of piping

systems.  Wherever practical, install piping as indicated.

E. Provide offsets and elevation changes in piping, conduit and ductwork as required to complete the Layout and

Coordination Process. Offsets and elevation change information shall be indicated in the coordination process

documentation and must be submitted for review.

PART 2 - PRODUCTS

2.01  PERFORMANCE, CAPACITIES AND CHARACTERISTICS

A. See Drawings for Equipment Schedules and/or notes with Equipment Performance Requirements when

capacities and characteristics are not indicated in the specifications.

2.02  MATERIALS

A. Unless otherwise specified, all materials and equipment shall be new, unused and undamaged.  Materials and

equipment shall be the current and standard designs of manufacturers regularly engaged in their production.

2.03  MATERIALS AND EQUIPMENT FURNISHED BY OTHERS

A. Where materials and equipment are indicated as furnished by others and installed or connected under this

contract, it shall be the Contractor's responsibility to verify installation details and requirements.

2.04  QUANTITY OF SPECIFIED ITEMS REQUIRED

A. Wherever in these specifications an article, device or piece of equipment is referred to in the singular number;

such reference shall apply to as many such articles as are shown on the drawings or required to complete the

installation.

2.05  PIPE AND PIPE FITTINGS

A. Refer to individual piping Sections for pipe and fitting materials and joining methods.

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings.

2.06  ESCUTCHEONS

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around pipe,

tube, and insulation of insulated piping and an OD that completely covers opening.

2.07  SEALANTS

A. Manufacturers:

1. Sealants:Dow Corning, Pecora, Sonneborn, Tremco.

2. Firestopping Materials:Dow Corning, Metacaulk, Specified Technologies, Inc., 3M Fire Protection Products,

Tremco Sealants & Coatings.

B. Silicone Sealant:  Single component, air curing, non-staining, non-bleeding, capable of continuous water

immersion, non-sagging type for application in vertical joints and in horizontal joints, color as selected.

C. Primer:  Non-staining type, recommended by sealant manufacturer to suit application.

D. Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant manufacturer; compatible with

joint forming materials.

E. Joint Backing:  ANSI/ASTM D1056; round, closed cell, polyethylene foam rod; oversized 30% to 50% larger

than joint width.

F. Bond Breaker:  Pressure sensitive tape recommended by sealant manufacturer to suit application.

2.08  ACCESS DOORS

A. Manufacturers: J. L. Industries, Karp Associates, Inc., Larsons Mfg. Co., Milcor, Inc., Miller Limited Partnership,

Nystrom, Inc.

B. Prime coated 14 gauge steel, flush, with screwdriver operated cam lock, frame to accommodate construction

type; size as indicated.

2.09  ELECTRICAL WIRE

A. All wiring materials covered by this section shall be in accordance with the latest revision of the National

Electrical Code and applicable local codes and shall carry the UL label where applicable.

B. All wiring running exposed in return air plenums shall be plenum-rated cable for fire and smoke spread.

PART 3 - EXECUTION

3.01  GENERAL

A. Fabrication, erection, and installation of the complete system shall be done by qualified personnel experienced

in such work and shall proceed in an orderly manner so as not to hold up the progress of the project.

B. Check all areas and surfaces where equipment or materials are to be installed and report any unsatisfactory

conditions before starting work.

C. Commencement of work signifies the Contractor's acceptance of the conditions as fit and proper for the

execution of the mechanical work.

D. Equipment and systems shall be installed in accordance with manufacturer's instructions, requirements, or

recommendations.

E. Coordinate location of fire sprinkler piping and heads with all trades prior to finalization of shop drawings and

hydraulic calculations.

F. See architectural reflected ceiling plans for locations of all ceiling mounted devices.

G. Do not run fire sprinkler piping above electrical panels or in code required clearance spaces. Coordinate with

electrical and mechanical contractor.

H. Coordinate shut down of existing fire service with owners representative.

I. All work shall comply with NFPA and the local AHJ (Authorities Having Jurisdiction), and owners insurance

carrier.

3.02  COOPERATION WITH OTHER CONTRACTORS

A. Perform the work in conformance with the construction called for by other trades and afford other Contractors

reasonable opportunity for the execution of their work.

B. Properly connect and coordinate the work with the work of other Contractors at such time and in such a

manner as not to delay or interfere with their work.

C. Examine the contract documents for the General, Mechanical, and Electrical work and the work of other trades.

Coordinate work accordingly.

D. Promptly report to the Architect/Engineer any delay or difficulties encountered in the installation of the

mechanical work which might prevent prompt and proper installation of work required from other trades.

3.03  COORDINATION OF WORK

A. Plan all work so it proceeds with a minimum of interference with other trades.

B. It shall also be the responsibility of the Contractor to inform the General Contractor of all openings required in

the building construction for the installation of the mechanical work.

C. The Contractor shall cooperate with all other contractors in furnishing material and information, in proper

sequence, for the correct location of all sleeves, inserts, foundations, wiring, etc.

D. Provisions shall be made for all special frames, openings, and sleeves as required.

E. The Contractor shall pay for extra cutting and patching made necessary by his failure to properly direct such

work at the correct time.

3.04  LAYING OUT WORK

A. Carefully lay out all work in advance of installation using data and measurements from the site, the appropriate

architectural and structural drawings, and shop drawings.

B. Equipment layout and all system layouts shall confirm adequate clearances for installation, operation,

maintenance, and code-required clearances from the structure or other equipment and systems.

C. Provide offsets and elevation changes in piping, conduit and ductwork as required to complete the Layout and

Coordination Process. Offsets and elevation change information shall be indicated in the coordination process

documentation and must be submitted for review.

D. The layout shall not cause problems of operation, maintenance, or clearance for items installed by other

Contractors.

E. Prior to installation of any work, make certain the location does not conflict with other items in or near the same

location.

F. If the layouts so prepared indicate that the required conditions cannot be met in the space provided, inform the

Architect/Engineer prior to installation and shall request clarification.

G. Failure to properly coordinate and lay out the work will require correction by the Contractors at their own

expense.

3.05  DATA AND MEASUREMENTS

A. Drawings are diagrammatic or schematic.  Do not scale drawings.

B. The data given herein and on the drawings is as accurate as could be secured; absolute accuracy is not

guaranteed.

C. Obtain exact locations, measurements, levels, etc., at the site and shall adapt their work to actual conditions.

D. Examine the general construction, mechanical, electrical, and other applicable drawings and the Specifications.

E. Only architectural drawings, structural drawings, and site measurements may be utilized in calculations.

F. Layout and coordinate all work prior to installation to provide clearances for operation, maintenance and codes.

Verify non-interference with other work.

3.06  POSITION OF DEVICES

A. Devices improperly located or installed shall be repaired, replaced or relocated at the Contractor's expense.

B. Devices shall be set plumb or horizontal and shall extend to the finished surface of the wall, ceiling, or floor

without projecting beyond the surface.

C. Coordinate their respective devices so as not to destroy the aesthetic effect of the surface in which the devices

are mounted.

D. Coordinate the locations of all items with work furnished by other trades to avoid interference.

E. If the required coordination is not done, the outlets or devices shall be removed and relocated if so directed by

the Architect/Engineer and the damaged surfaces repaired at the Contractor's expense.

3.07  PROTECTION OF APPARATUS

A. Take such precautions as necessary to properly protect all apparatus, fixtures, appliances, material,

equipment, and installations from damage of any kind.

B. Failure to provide such protection to the satisfaction of the Architect/Engineer shall be sufficient cause for the

rejection of any particular piece(s) of material, apparatus, equipment, etc., concerned.

3.08  ACCESS TO EQUIPMENT

A. All motors, valves, control devices, specialties, etc., shall be located to provide for easy access for operation,

repair and maintenance; if concealed, access doors shall be provided.

B. Access doors required for access to equipment requiring inspection or service shall be provided.

C. Provide all access doors not already furnished by other Contractors but which are required for access to

mechanical equipment.

D. Doors shall be 12 inches by 12 inches unless shown otherwise.

E. Person access doors shall be 18 inches by 18 inches minimum.

3.09  FINISHED SURFACES PENETRATIONS

A. All piping and ductwork penetrations of finished surfaces shall have escutcheons and/or closure plates.

B. Openings shall be cut only as large as required for the installation, sleeves, and/or frames installed flush with

finished surfaces and grouted in place.

C. Surfaces around openings shall be left smooth and finished to match surrounding surface.

3.10  FIRESTOPPING PENETRATIONS IN FIRE-RATED WALL/FLOOR ASSEMBLIES

A. Provide proper sizing when providing sleeves or core-drilled holes to accommodate their work through

penetrating items.

B. All voids between sleeve or core-drilled hole and pipe or duct passing through shall be firestopped to meet the

requirements of ASTM E814.

C. C.Install all materials complete, attached securely and permanently in place in accordance with manufacturers'

printed directions.

3.11   PIPING SYSTEMS - COMMON REQUIREMENTS

A. General:  Install as described below, unless individual Sections specify otherwise.  Individual Sections specify

unique installation requirements.

B. General Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general,

diagrammatic location and arrangement of systems.

1. Refer to architectural reflected ceiling plans for exact ceiling mounted device locations.

2. Do not run piping above electrical panels or in code required clearance spaces.

3. Coordinate location of piping with electrical cable tray.  Provide a minimum of 6" of clear access above

cable tray for installation of cables.

4. Conceal piping in walls, pipe chases, utility chases, above ceilings, below grade or floors, unless otherwise

noted, except in mechanical rooms or service areas.

5. Install piping free of sags or bends with ample space between piping to permit proper insulation

applications.

6. Install piping tight to slabs, beams, joists, columns, walls, and other permanent elements of the building

unless otherwise indicated. Allow sufficient space above ceiling  panels to allow for ceiling panel removal.

9. Install piping to allow for expansion and contraction without stressing pipe, adjacent building structure or

connecting equipment.

10. During construction, avoid any undue loads, forces or strains on valves, equipment, pumps flanges, or

building elements with piping connections or piping systems.

C. Install components with pressure rating equal to or greater than system operating pressure.

D. Locate groups of pipes parallel to each other, spaced to permit insulation and valve servicing.

E. Install fittings for changes in direction and branch connections.

F. Keep all pipe, duct, and equipment openings closed during construction except when actual work is being

performed on that item or system.

G. Piping branch takeoffs shall be fabricated using standard manufactured welding or threaded tees.

1. Branch welds reinforced with welding saddles or by forged steel reinforcement fittings such as weldolets,

threadolets and sockolets will be allowed on 2 inch and smaller branch connections.

I. Leaking pipe and duct joints shall be remade using new materials.

J. Drill and deburr all openings which are made after erection of the piping system.

1. Joints in steel pipe 2 inches and smaller shall be threaded in accordance with ANSI B1.1.

2. Utilize pipe joint lubricant or sealant suitable for the service for which the pipe is intended on the male

threads at each joint.

K. Pipe joints and steel pipe larger than 2 inches shall be welded in accordance with ASME B31.

L. Install couplings according to manufacturer's written instructions.

M. Piping Penetrations:

1. Install pipe escutcheons for pipe penetrations of concrete and masonry walls, wall board partitions, and

suspended ceilings according to the following:

a. Chrome-Plated Piping: Cast brass, one piece, with set screw, and polished chrome-plated finish.  Use

split-casting escutcheons if required, for existing piping.

b. Uninsulated Piping Wall Escutcheons:  Cast brass or stamped steel, with set screw.

c. Uninsulated Piping Floor Plates in Utility Areas:  Cast-iron floor plates.

d. Insulated Piping:  Cast brass or stamped steel; with concealed hinge, spring clips, and chrome-plated

finish.

e. Piping in Utility Areas:  Cast brass or stamped steel, with set-screw or spring clips.

N. Sleeves are not required for core drilled holes.

O. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe and duct

penetrations.  Seal pipe and duct penetrations with firestopping materials in accordance with manufacturer's

written instructions and applicable codes.

3.12  PIPING JOINT CONSTRUCTION

A. Join pipe and fittings as follows and as specifically required in individual piping specification Sections:

1. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.

2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.

3. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and

clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings

and valves as follows:

a. Note internal length of threads in fittings or valve ends, and proximity of internal seat or wall, to

determine how far pipe should be threaded into joint.

b. Apply appropriate tape or thread compound to external pipe threads, unless dry seal threading is

specified.

c. Align threads at point of assembly.

d. Tighten joint with wrench.  Apply wrench to valve end into which pipe is being threaded.

e. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do

not use pipe sections that have cracked or open welds.

END OF SECTION

SECTION 21 1300 - FIRE SUPPRESSION SPRINKLERS

PART 1  GENERAL

1.01  SECTION INCLUDES

A. Wet-pipe sprinkler system.

1.02  REFERENCE STANDARDS

A. ICC-ES AC01 - Acceptance Criteria for Expansion Anchors in Masonry Elements ; 2009.

B. ICC-ES AC193 - Acceptance Criteria for Mechanical Anchors in Concrete Elements ; 2010.

C. ITS (DIR) - Directory of Listed Products; Intertek Testing Services NA, Inc. ; current edition.

D. NFPA 13 - Standard for the Installation of Sprinkler Systems; National Fire Protection Association ; 2010.

E. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc. ; current edition.

1.03   SUBMITTALS

A. Product Data:  Provide data on sprinklers, valves, and specialties, including manufacturers catalog information.

Submit performance ratings, rough-in details, weights, support requirements, and piping connections.

B. Shop Drawings:  Submit preliminary layout of finished ceiling areas indicating only sprinkler locations

coordinated with ceiling installation. Indicate hydraulic calculations, detailed pipe layout, hangers and supports,

sprinklers, components and accessories.  Indicate system controls. Submit shop drawings to authority having

jurisdiction for approval.  Submit proof of approval to Architect/Engineer.

C. Manufacturer's Certificate:  Certify that system has been tested and meets or exceeds specified requirements

and code requirements.

D. Operation and Maintenance Data:  Include components of system, servicing requirements, record drawings,

inspection data, replacement part numbers and availability, and location and numbers of service depot.

1.04  QUALITY ASSURANCE

A. Maintain one copy of referenced design and installation standard on site.

B. Conform to UL requirements.

C. Designer Qualifications: Design system under direct supervision of a Professional Engineer experienced in

design of this type of work and licensed in the State in which the Project is located.

D. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this section with

minimum five years documented experience.

E. Installer Qualifications:  Company specializing in performing the work of this section with minimum five years

experience .

F. Equipment and Components:  Provide products that bear UL label or marking.

G. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc., as suitable

for the purpose specified and indicated.

1.05  DELIVERY, STORAGE, AND HANDLING

A. Store products in shipping containers and maintain in place until installation.  Provide temporary inlet and outlet

caps.  Maintain caps in place until installation.

PART 2  PRODUCTS

2.01   SPRINKLER SYSTEM

A. Sprinkler System:  Provide coverage for building areas noted.

B. Occupancy: Light hazard; comply with NFPA 13.

C. Water Supply:  Determine volume and pressure from current water flow test data.

D. Pipe Hanger Fasteners:  Attach hangers to structure using appropriate fasteners, as follows:

1. Concrete Wedge Expansion Anchors:  Complying with ICC-ES AC193.

2. Masonry Wedge Expansion Anchors:  Complying with ICC-ES AC01.

3. Concrete Screw Type Anchors:  Complying with ICC-ES AC193.

4. Masonry Screw Type Anchors:  Complying with ICC-ES AC106.

5. Concrete Adhesive Type Anchors:  Complying with ICC-ES AC308.

6. Other Types:  As required.

7. Manufacturers:  Powers Fasteners, Inc:  www.powers.com.

2.02  SPRINKLERS

A. Suspended Ceiling Type:  Concealed pendant type with matching push on cover plate.

1. Response Type:  Quick.

2. Coverage Type:  Standard.

3. Finish:  Enamel, color White.

4. Fusible Link:  Glass bulb type temperature rated for specific area hazard.

PART 3  EXECUTION

3.01  INSTALLATION

A. Install in accordance with referenced NFPA design and installation standard, and in accordance with

manufacturer's instructions.

B. Place pipe runs to minimize obstruction to other work. Place piping in concealed spaces above finished

ceilings.

C. Center sprinklers in one direction only in ceiling tile with location in other direction variable, dependent upon

spacing and coordination with ceiling elements, no closer than 6 inches from ceiling grid members.

D. Apply masking tape or paper cover to ensure concealed sprinklers, cover plates, and sprinkler escutcheons do

not receive field paint finish.  Remove after painting.

E. Flush entire piping system of foreign matter.

F. Hydrostatically test entire system.

G. Ensure required devices are installed and connected as required to fire alarm system.

3.02  SCHEDULES

A. System Hazard Areas:  Offices:  Light Hazard.

END OF SECTION

Mechanical Specifications
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SECTION 22 1005 - PLUMBING PIPING

PART 1  GENERAL

1.01  SECTION INCLUDES

C. Pipe, pipe fittings, valves, and connections for piping systems.

1. Sanitary sewer.

2. Domestic water.

1.02  CODE AND PERMIT COMPLIANCE

A. Work shall be in accordance with all applicable codes.  Where the codes and drawings do not agree, the code

shall take precedence; however, code shall take precedence over what is shown only when it is more stringent

than that indicated.  Items that are allowed by codes which are less stringent than that shown on the Drawings

shall not be substituted.

B. Contractors shall familiarize themselves with all requirements as to permits, fees, etc., and shall comply.  All

permits, licenses, inspections, and arrangements required for the work shall be provided by the Contractors at

their expense.

C. All utilities shall be installed in accordance with utility company rules and regulations.

D. Drawings, plans, and schematics and diagrams indicate the general location and the arrangement of piping

systems.  Wherever practical, install piping as indicated.

1.03  REFERENCE STANDARDS

A. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; The American Society of Mechanical

Engineers ; 2001 (R2005) (ANSI B16.18).

B. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings; The American Society of

Mechanical Engineers ; 2001 (R2005).

C. ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes; The American Society of Mechanical

Engineers ; 2006.

D. ASME B31.9 - Building Services Piping; The American Society of Mechanical Engineers ; 2008 (ANSI/ASME

B31.9).

E. ASTM B32 - Standard Specification for Solder Metal ; 2008.

F. ASTM B68 - Standard Specification for Seamless Copper Tube, Bright Annealed ; 2011.

G. ASTM B75 - Standard Specification for Seamless Copper Tube ; 2002 (Reapproved 2010).

H. ASTM B88 - Standard Specification for Seamless Copper Water Tube ; 2009.

I. ASTM B302 - Standard Specification for Threadless Copper Pipe, Standard Sizes ; 2007.

J. CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and Storm Drain,

Waste and Vent Piping Applications; Cast Iron Soil Pipe Institute ; 2005.

K. CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil Pipe and Fittings for

Sanitary and Storm Drain, Waste, and Vent Piping Applications; Cast Iron Soil Pipe Institute ; 2004

L. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection, Application, and

Installation; Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. ; 2009.

M. MSS SP-69 - Pipe Hangers and Supports - Selection and Application; Manufacturers Standardization Society

of the Valve and Fittings Industry, Inc. ; 2003.

N. MSS SP-89 - Pipe Hangers and Supports - Fabrication and Installation Practices; Manufacturers

Standardization Society of the Valve and Fittings Industry, Inc. ; 2003.

O. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends; Manufacturers

Standardization Society of the Valve and Fittings Industry, Inc. ; 1996.

P. NSF/ANSI 61 - Drinking Water System Components - Health Effects

1.04  SUBMITTALS

A. Product Data:  Provide data on pipe materials, pipe fittings, valves, and accessories.  Provide manufacturers

catalog information.  Indicate valve data and ratings.

1.05  QUALITY ASSURANCE

A. Perform work in accordance with applicable codes.

B. Perform Work in accordance with local and/or state standards.

C. Valves:  Manufacturer's name and pressure rating marked on valve body.

D. Identify pipe with marking including size, ASTM material classification, ASTM specification, potable water

certification, water pressure rating.

E. Hub and Spigot Cast Iron pipe and fittings shall be manufactured from gray cast iron and shall conform to

ASTM A 74. All pipe and fittings shall be marked with the collective trademark of the Cast Iron Soil Pipe

Institute  ® and listed by NSF® International.
F. Hubless Cast Iron pipe and fittings conform to ASTM A 888 and CISPI Standard 301. All pipe and fittings shall

be marked with the collective trademark of the Cast Iron Soil Pipe Institute  ® and listed by NSF® International.
G. Hubless Couplings shall be listed by NSF® International and conform to CISPI Standard 310 for standard

couplings or ASTM C 1540 for super duty or heavy duty couplings where indicated. Gaskets shall conform to

ASTM C 564.

1.06  REGULATORY REQUIREMENTS

A. Perform Work in accordance with state or municipality plumbing code.

1.07  DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.

B. Provide temporary protective coating on cast iron and steel valves.

C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until installation.

D. Protect piping systems from entry of foreign materials by temporary covers, completing sections of the work,

and isolating parts of completed system.

PART 2  PRODUCTS

2.01  SANITARY SEWER AND VENT PIPING, ABOVE GRADE

A. Cast Iron Pipe:  CISPI 301, hubless, service weight.

1. Fittings:  Cast iron.

2. Joints:  CISPI 310, ASTM C 564 neoprene gaskets and stainless steel clamp-and-shield assemblies.

3. Shielded Couplings:  ASTM C 1277 assembly of metal shied or housing, corrosion-resistant fasteners, and

rubber sleeve with integral, center pipe stop.

a. Standard, Shielded, Stainless-Steel Couplings:  NSF listed, CISPI 310, with stainless-steel corrugated

shield; stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve.

2.02  SPECIAL FITTINGS - SANITARY WASTE AND VENT

A. Flexible, Nonpressure Pipe Couplings:  Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or

transition pattern.  Include shear ring, ends of same sizes as piping to be joined, and corrosion-resistant-metal

tension band and tightening mechanism on each end.

1. Sleeve Materials:

a. For Cast-Iron Soil Pipes:  ASTM C 564, rubber.

b. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe materials being

joined.

B. Expansion Joints:  Two or three-piece, ductile-iron assembly consisting of telescoping sleeve(s) with gaskets

and restrained-type, ductile-iron, bell-and-spigot end sections complying with AWWA C110 or AWWA C153.

Select and assemble components for expansion indicated.  Include AWWA C111, ductile-iron glands, rubber

gaskets, and steel bolts.

C. Wall-Penetration Fittings:  Compound, ductile-iron coupling fitting with sleeve and flexing sections for up to

20-degree deflection, gaskets, and restrained-joint ends complying with AWWA C110 or AWWA C153.  Include

AWWA C111, ductile-iron glands, rubber gaskets, and steel bolts.

2.03  WATER PIPING, ABOVE GRADE

A. Copper Tube:  ASTM B88 (ASTM B88M), Type L (B), Drawn (H).

1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and bronze.

2. Joints:  ASTM B32, alloy Sn95 solder.

3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket,

metal-to-metal seating surfaces, and solder-joint or threaded ends.

2.04  FLANGES, UNIONS, AND COUPLINGS

A. Unions for Pipe Sizes 3 Inches (80 mm) and Under:

1. Ferrous pipe:  Class 150 malleable iron threaded unions.

2. Copper tube and pipe:  Class 150 bronze unions with soldered joints.

B. Dielectric Connections: Waterway fitting with water impervious isolation barrier and one galvanized or plated

steel end and one copper tube end, end types to match pipe joint types used.  Dielectric unions not allowed.

2.05  PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports that comply with MSS SP-58.

1. If type of hanger or support for a particular situation is not indicated, select appropriate type using MSS

SP-58 recommendations.

2.06  BALL VALVES

A. Manufacturers:

1. Apollo Valves:  www.apollovalves.com.

2. Conbraco Industries :  www.conbraco.com.

3. Hammond Valve Corporation:  www.hammondvalve.com.

4. Nibco, Inc :  www.nibco.com.

B. Up to and Including 2 Inches:

1. MSS SP-10, bronze, two-piece body, chrome-plated brass ball, teflon seats and stuffing box ring, lever

handle, solder or threaded; 150 psig SWP rated, stainless steel trim, full port.

PART 3  EXECUTION

3.01  PREPARATION

A. Ream pipe and tube ends.  Remove burrs.

B. Remove scale and dirt, on inside and outside, before assembly.

C. Prepare piping connections to equipment with flanges or unions.

3.02  INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Provide non-conducting dielectric connections wherever jointing dissimilar metals. Dielectric unions are not

allowed.

C. Route piping in orderly manner and maintain gradient.  Route parallel and perpendicular to walls.

D. Install piping to maintain headroom, conserve space, and not interfere with use of space.

E. Group piping whenever practical at common elevations.

F. Install valves with stems upright or horizontal, not inverted.

G. Install water piping to ASME B31.9.

H. Conceal all pipe in walls, piping chases, utility spaces, above ceilings or below grade or floors unless indicated

to be exposed to view.

I. Provide drainage and vent piping runouts to plumbing fixtures and drains with trap of required size.

3.03  CLEANING

A. Clean interior of piping.  Remove dirt and debris as work progresses.

END OF SECTION

SECTION 22 4000 - PLUMBING FIXTURES

PART 1  GENERAL

1.01  SECTION INCLUDES

A. Conventional plumbing fixtures and related components.

1.02  REFERENCE STANDARDS

A. ASME A112.18.1 - Plumbing Supply Fittings; The American Society of Mechanical Engineers ; 2005.

1.03  SUBMITTALS

A. Product Data:  Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes, trim, and

finishes.

B. Manufacturer's Instructions:  Indicate installation methods and procedures.

C. Maintenance Data:  Include fixture trim exploded view and replacement parts lists.

D. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's name and

registered with manufacturer.

1.04  QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified in this

section, with minimum three years of documented experience.

1.05  REGULATORY REQUIREMENTS

A. Comply with requirements in ICC A117.1, "Accessible and Usable Buildings and Facilities"" Public Law 90-480,

"Architectural Barriers Act;" and Public Law 101-336, "American with Disabilities Act;" for fixtures for people

with disabilities.

B. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--Health Effects," for fixture

materials that will be in contact with potable water.

1.06  DELIVERY, STORAGE, AND HANDLING

A. Accept fixtures on site in factory packaging.  Inspect for damage.

B. Protect installed fixtures from damage by securing areas and by leaving factory packaging in place to protect

fixtures and prevent use.

PART 2  PRODUCTS

2.01  MANUFACTURERS

A. Stainless Steel Sinks: Elkay, Just, Kohler, Moen - Commercial.

B. Faucets: Elkay, Kohler, Moen - Commercial, T&S Brass.

C. C. Plumbing Fixtures: American Standard, Kohler,

D. D. Flush Valves: Sloan.

2.02  PERFORMANCE, CAPACITIES AND CHARACTERISTICS

A. See Drawings for Equipment Schedules with Equipment Performance Requirements when capacities and

characteristics are not indicated in the specifications.

PART 3  EXECUTION

3.01  EXAMINATION

A. Confirm that millwork is constructed with adequate provision for the installation of counter top lavatories and

sinks.

3.02  PREPARATION

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture schedule for

particular fixtures.

3.03  INSTALLATION

A. Install each fixture with trap, easily removable for servicing and cleaning.

B. Provide chrome plated rigid or flexible supplies to fixtures with screwdriver stops (as indicated), reducers, and

escutcheons.

C. Install components level and plumb, according to manufacturer's rough-in requirements.

D. Assemble plumbing fixtures, trim, fittings, and other components according to manufacturers' written

instructions.

E. Install counter-mounting fixtures in and attached to casework.

F. Install water-supply piping with stop on each supply to each fixture to be connected to water distribution piping.

Attach supplies to supports or substrate within pipe spaces behind fixtures.  Install stops in locations where

they can be easily reached for operation.

G. Install trap and tubular waste piping on drain outlet of each fixture to be directly connected to sanitary drainage

system.

H. Install water-supply flow-control fittings with specified flow rates in fixture supplies at stop valves.

I. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets are not

available with required rates and patterns.  Include adapters if required.

3.04  CONNECTIONS

A. Piping installation requirements are specified in other sections.  Drawings indicate general arrangement of

piping, fittings, and specialties.

B. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping.  Use size

fittings required to match fixtures.

3.05  FIELD QUALITY CONTROL

A. Verify that installed plumbing fixtures are categories and types specified for locations where installed.

B. Check that plumbing fixtures are complete with trim, faucets, fittings, and other specified components.

3.06  ADJUSTING

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or overflow.

3.07  CLEANING

A. Clean plumbing fixtures and equipment.

3.08  PROTECTION

A. Protect installed products from damage due to subsequent construction operations.

B. Do not permit use of fixtures by construction personnel.

C. Repair or replace damaged products before Date of Substantial Completion.

END OF SECTION

SECTION 22 0719 - PLUMBING PIPING INSULATION

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Piping Insulation

PART 2 PRODUCTS

2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum, when tested in

accordance with ASTM E 84, NFPA 255, or UL 723.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

2.02 MINERAL FIBER

A. Manufacturers: Knauf Insulation, Johns Manville, Owens Corning, CertainTeed Corporation.

B. Insulation: ASTM C547 and ASTM C795; rigid molded, non-combustable.

1. 'K' value: ASTM C177, 0.24 at 75 degree F.

2. Maximum Service temperature: 850 degrees F.

3. Maximum moisture absorption: 0.2 percent by volume.

C. Insulation: ASTM C547 and ASTM C 795; semi-rigid, non-combustable, end grain adhered to jacket.

1. 'K' value: ASTM C177, 0.24 at 75 degrees F.

2. Maximum service temperature: 650 degrees F.

3. Maximum moisture absorption: 0.2 percent by volume.

D. Vapor Barrier Jacket: White Kraft paper with glass fiber yarn, bonded to aluminized film; moisture vapor

transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-inches.

E. Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers.

F. Vapor Barrier Lap Adhesive:

1. Manufacturers: Fosters Model 85-20/85-60, Childers Model CP-27, Marathon Industries.

2. Compatible with insulation.

3. Shall meet ASTM C916 Type I/II

G. Insulating Cement/Mastic: ASTM C195; hydraulic setting on mineral wool.

H. Fibrous Glass Fabric:

1. Manufacturers: Fosters Model Mast a Fab, Childers Model Chil Glas #10.

2. Cloth: Untreated; 9 oz/sq yd weight.

3. Blanket: 1.0 lb/ cu ft density.

4. Weave: 10 x 10.

H. Indoor Vapor Barrier Finish:

1. Manufacturers:  Fosters Model Vapor Fas 30-65, Childers Model CP-35, Marathon Industries.

2. Cloth: Untreated; 9 oz/sq yd weight

3. Vinyl emulsion type acrylic, compatible with insulation, white color.

4. Permeance shall be 0.03 perms or less at 45 mils dry tested by ASTM E96.

K. Insulating Cement: ASTM C449/C449M.

PART 3 EXECUTION

3.01 INSULATION AND JACKET SCHEDULE

A. INDOOR PIPING

1. Domestic Cold Water: All Pipe Sizes: Insulation shall be of the following:

a. Mineral Fiber Pipe Insulation, Type I: 1/2 inch thick.

2. Domestic Hot, Tempered, and Recirculated Hot Water:  2-inch and smaller:

a. Mineral Fiber Pipe Insulation, Type I: 1 inch thick.

END OF SECTION

SECTION 23 0593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL

1.01  SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems and components.

B. Measurement of final operating condition of HVAC systems.

1.02  SUBMITTALS

A. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and balancing

of systems and equipment to achieve specified performance.

1. Revise TAB plan to reflect actual procedures and submit as part of final report.

2. Provide reports in soft cover, letter size, 3-ring binder manuals, complete with index page and

indexing tabs, with cover identification at front and side.  Include set of reduced drawings with air

outlets and equipment identified to correspond with data sheets, and indicating thermostat locations.

3. Include actual instrument list, with manufacturer name, serial number, and date of calibration.

4. Form of Test Reports:  Where the TAB standard being followed recommends a report format use

that; otherwise, follow ASHRAE Std 111.

5. Units of Measure:  Report data in I-P (inch-pound) units only.

6. Include the following on the title page of each report:

a. Name of Testing, Adjusting, and Balancing Agency.

b. Address of Testing, Adjusting, and Balancing Agency.

c. Telephone number of Testing, Adjusting, and Balancing Agency.

d. Project name.

e. Project location.

f. Project Architect.

g. Project Engineer.

h. Project Contractor.

i. Project altitude.

j. Report date.

k. Certification sheet signed and sealed by the certified testing and balancing engineer.

1.03  PROJECT CONDITIONS

A. Full Owner Occupancy:  Owner will occupy the site and existing building during entire TAB period.

Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.

PART 2  EXECUTION

2.01  GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:

1. AABC MN-1, AABC National Standards for Total System Balance.

2. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems.

3. Maintain at least one copy of the standard to be used at project site at all times.

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work prior to

Substantial Completion of the project.

C. TAB Agency Qualifications:

1. Company specializing in the testing, adjusting, and balancing of systems specified in this section.

2. Having minimum of five years documented experience.

3. Certified by one of the following:

a. AABC, Associated Air Balance Council:  www.aabchq.com; upon completion submit AABC

National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau:  www.nebb.org.

D. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB agency.

2.02  EXAMINATION

A. Verify that systems are complete and operable before commencing work.  Ensure the following

conditions:

1. Systems are started and operating in a safe and normal condition.

2. Final filters are clean and in place.  If required, install temporary media in addition to final filters.

3. Duct systems are clean of debris.

4. Air outlets are installed and connected.

5. Duct system leakage is minimized.

6. Balancing dampers and devices are installed.

B. Examine system and equipment installations to verify that they are complete and that testing, cleaning,

adjusting, and commissioning specified in individual Sections have been performed.

C. Examine systems for functional deficiencies that cannot be corrected by adjusting and balancing.

D. Examine HVAC equipment to ensure that clean filters have been installed, bearings are greased, belts

are aligned and tight, and equipment with functioning controls is ready for operation.

E. Beginning of work means acceptance of existing conditions.

2.03  ADJUSTMENT TOLERANCES

A. Air Handling Systems:  Adjust to within plus or minus 5 percent of design for supply systems and plus or

minus 10 percent of design for return and exhaust systems.

B. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 5 percent of design to space.

Adjust outlets and inlets in space to within plus or minus 10 percent of design.

C. Hydronic Systems:  Adjust to within plus or minus 10 percent of design.

2.04  SCOPE

A. Test, adjust, and balance the following:

1. Air Terminal Units

2. Air Inlets and Outlets

2.05  MINIMUM DATA TO BE REPORTED

A. Air Terminal Unit Data:

1. Manufacturer

2. Type, constant, variable, single, dual duct

3. Identification/number

4. Location

5. Model number

6. Size

7. Minimum static pressure

8. Minimum design air flow

9. Maximum design air flow

10. Maximum actual air flow

11. Inlet static pressure

B. Air Distribution Tests:

1. Air terminal number

2. Room number/location

3. Terminal type

4. Terminal size

5. Area factor

6. Design velocity

7. Design air flow

8. Test (final) velocity

9. Test (final) air flow

10. Percent of design air flow

C. Instrument Calibration Reports:

1. Report Data:

a. Instrument type and make.

b. Serial number.

c. Application.

d. Dates of use.

e. Dates of calibration.

END OF SECTION
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SECTION 23 0713 - DUCT INSULATION

PART 1  GENERAL

1.01  SECTION INCLUDES

A. Duct insulation.

B. Duct liner.

1.02  REFERENCE STANDARDS

A. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat

Flow Meter Apparatus ; 2004.

B. ASTM C553 - Specification for Mineral Fiber Blanket Thermal Insulation for Commercial and Industrial

Applications ; 2008.

C. ASTM C916 - Standard Specification for Adhesives for Duct Thermal Insulation ; 1985 (Reapproved 2007).

D. ASTM C1071 - Standard Specification for Fibrous Glass Duct Lining Insulation (Thermal and Sound Absorbing

Material) ; 2005.

E. ASTM C1290 - Standard Specification for Flexible Fibrous Glass Blanket Insulation Used to Externally Insulate

HVAC Ducts ; 2006.

F. ASTM C1338 - Standard Test Method for Determining Fungi Resistance of Insulation Materials and Facings ;

2008.

G. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials ; 2010.

H. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials ; 2005.

I. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; National Fire

Protection Association ; 2006.

J. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and Air Conditioning

Contractors' National Association ; 2005.

K. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Underwriters Laboratories

Inc. ; Current Edition, Including All Revisions.

1.03  SUBMITTALS

A. Product Data:  Provide product description, thermal characteristics, list of materials and thickness for each

service, and locations.  Show details for application of field-applied jackets.

1.04  QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type specified in this

section with not less than three years of documented experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this section , with

minimum 5 years of experience and approved by manufacturer.

1.05  DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labelled with manufacturer's identification, including

product density, thickness, and appropriate ASTM standard designation.

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical damage, by

storing in original wrapping.

PART 2  PRODUCTS

2.01  REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum, when tested in

accordance with ASTM E 84, NFPA 255, or UL 723.

2.02  GLASS FIBER, FLEXIBLE

A. Manufacturer:

1. Knauf Insulation; Duct Wrap :  www.knaufusa.com.

2. Johns Manville Corporation; Microlite :  www.jm.com.

3. Owens Corning Corp; All Service Duct Wrap :  www.owenscorning.com.

4. CertainTeed Corporation; Duct Wrap :  www.certainteed.com.

B. Insulation:  ASTM C553; flexible, noncombustible blanket.

1. 'K' ('Ksi') value:  0.26 at 75 degrees F (0.038 at 24 degrees C), when tested in accordance with ASTM

C518.

2. Maximum Service Temperature:  450 degrees F (232 degrees C).

3. Maximum Water Vapor Sorption:  5.0 percent by weight.

C. Vapor Barrier Jacket:

1. FSK:  Kraft paper with glass fiber scrim yard and bonded to aluminized film; 0.0032 inch vinyl.

2. Moisture Vapor Permeability:  0.02 perm inch (0.029 ng/Pa s m), when tested in accordance with ASTM

E96/E96M.

3. Secure with pressure sensitive tape.

D. Vapor Barrier Tape:

1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure sensitive rubber

based adhesive, 3 inches wide, 6.5 mils thick, 90-ounce force/inch adhesion, 40 lbf/inch tensile strength.

2.03  GLASS FIBER DUCT LINER

A. Manufacturers:

1. Knauf Insulation :  www.knaufusa.com.

2. Johns Manville Corporation :  www.jm.com.

3. Owens Corning Corp :  www.owenscorning.com.

4. CertainTeed Corporation ; www.certainteed.com.

B. Insulation:  Incombustible glass fiber complying with ASTM C 1071; rigid board; impregnated surface and

edges coated with acrylic polymer shown to be fungus and bacteria resistant by testing to ASTM G 21.

1. Apparent Thermal Conductivity:  Maximum of 0.31 at 75 degrees F (0.045 at 24 degrees C).

2. Service Temperature:  Up to 250 degrees F (121 degrees C).

3. Rated Velocity on Coated Air Side for Air Erosion:  5,000 fpm (25.4 m/s), minimum.

4. Minimum Noise Reduction Coefficients:

a. 1/2 inch (13 mm) Thickness: 0.30.

b. 1 inch (25 mm) Thickness: 0.45.

c. 1-1/2 inches (40 mm) Thickness:  0.60.

d. 2 inch (50 mm) Thickness:  0.70.

C. Adhesive:  Waterproof, fire-retardant type, ASTM C916.

D. Liner Fasteners:  Galvanized steel, self-adhesive pad with integral head.

PART 3  EXECUTION

3.01  EXAMINATION

A. Verify that surfaces are clean, foreign material removed, and dry.

3.02  INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install in accordance with NAIMA National Insulation Standards.

C. Duct  Liner Application:

1. Adhere insulation with adhesive for 100 percent coverage.

2. Secure insulation with mechanical liner fasteners.  Refer to SMACNA HVAC Duct Construction Standards

- Metal and Flexible for spacing.

3. Seal and smooth joints.  Seal and coat transverse joints.

4. Seal liner surface penetrations with adhesive.

5. Duct dimensions indicated are net inside dimensions required for air flow.  Increase duct size to allow for

insulation thickness.

3.03  DUCT INSULATION SCHEDULE, GENERAL

A. Plenums and Ducts Requiring Insulation:

1. Indoor, concealed supply and return air.

B. Items Not Insulated:

1. Metal ducts and plenums with duct liner of sufficient thickness to comply with energy code and

ASHRAE/IESNA 90.1.

2. Factory-insulated flexible ducts.

3. Flexible connectors.

3.04  INDOOR DUCT AND PLENUM INSULATION SCHEDULE

A. Insulation materials and thicknesses are identified below.  If more than one material is listed for a duct system,

selection from materials listed is Contractor's option.

B. Concealed, rectangular and round, supply-air duct insulation shall be any of the following:

1. Mineral-Fiber Blanket:  2 inches thick and 0.75-lb/cu. ft. nominal density.

C. Concealed, rectangular, return-air duct insulation shall be any of the following:

1. Duct Liner:  1 inch thick.

D. Concealed, rectangular, return air sound trap duct insulation shall be any of the following:

1. Duct Liner:  1 inch thick.

E. Supply Diffuser Plenums and Back Panels

1. Mineral-Fiber Blanket:  2 inches thick and 0.75-lb/cu. ft. nominal density.

END OF SECTION

SECTION 23 0719 - HVAC PIPING INSULATION (WHERE EXISTING IS REMOVED OR DAMAGED)

PART 1  GENERAL

1.01  SECTION INCLUDES

A. Piping insulation.

1.02  REFERENCE STANDARDS

A. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement ; 2007.

B. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation ; 2007e1.

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials ; 2010b.

D. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; National Fire

Protection Association ; 2006.

E. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Underwriters Laboratories

Inc. ; Current Edition, Including All Revisions.

1.03  SUBMITTALS

A. Product Data:  Provide product description, thermal characteristics, list of materials and thickness for each

service, and locations.

B. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable workmanship and

installation standards will be achieved.

1.04  QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this section with

not less than three years of  experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified in this section with

minimum 5 years of experience.

C. Fire-Test Response Characteristics:  Insulation and related materials shall have fire-test response

characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and

inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket materials

and adhesive, mastic, and cement material containers, with appropriate markings of applicable testing and

inspecting agency.

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 or less.

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index of 150 or

less.

1.05  DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, and thickness.

PART 2  PRODUCTS

2.01  REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum, when tested in

accordance with ASTM E 84, NFPA 255, or UL 723.

B. Refer to Part 3 schedule articles for requirements about where insulating materials shall be applied.

C. Products shall not contain asbestos, lead, mercury, or mercury compounds.

D. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm

when tested according to ASTM C 871.

E. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C

795.

F. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.

2.02  GLASS FIBER

A. Manufacturers:

1. Knauf Insulation; 1000-degree Pipe Insulation :  www.knaufusa.com.

2. Johns Manville Corporation; Micro-Lok :  www.jm.com.

3. Owens Corning Corp; Fiberglass Pipe Insulation :  www.owenscorning.com.

4. CertainTeed Corporation ; www.certainteed.com.

B. Insulation:  ASTM C547 ; rigid molded, noncombustible.

1. 'K' ('Ksi') value:  ASTM C177, 0.24 at 75 degrees F (0.035 at 24 degrees C).

2. Maximum service temperature:  850 degrees F (454 degrees C).

3. Maximum moisture absorption:  0.2 percent by volume.

C. Insulation:  ASTM C547 and ASTM C 795; semi-rigid, noncombustible, end grain adhered to jacket.

1. 'K' ('Ksi') value:  ASTM C177, 0.24 at 75 degrees F (0.035 at 24 degrees C).

2. Maximum service temperature:  650 degrees F (343 degrees C).

3. Maximum moisture absorption:  0.2 percent by volume.

D. Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to aluminized film; moisture vapor

transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-inches (0.029 ng/Pa s m).

E. Tie Wire:  0.048 inch (1.22 mm) stainless steel with twisted ends on maximum 12 inch (300 mm) centers.

F. Vapor Barrier Lap Adhesive:  Compatible with insulation.

G. Insulating Cement/Mastic:  ASTM C195; hydraulic setting on mineral wool.

H. Insulating Cement:  ASTM C449/C449M.

PART 3  EXECUTION

3.01  EXAMINATION

A. Verify that piping has been tested before applying insulation materials.  Verify that surfaces are clean and dry,

with foreign material removed.

3.02  INSTALLATION

A. Install in accordance with manufacturer's instructions and with NAIMA National Insulation Standards.

B. Glass fiber insulated pipes conveying fluids below ambient temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied.  Secure with self-sealing longitudinal laps

and butt strips with pressure sensitive adhesive.  Secure with outward clinch expanding staples and vapor

barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as adjacent pipe.

Finish with PVC fitting covers.

D. For hot piping conveying fluids over 140 degrees F (60 degrees C), insulate flanges and unions at equipment.

E. Glass fiber insulated pipes conveying fluids above ambient temperature:

1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied.  Secure with

self-sealing longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward clinch

expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining pipe.  Finish

with PVC fitting covers.

3.03  GENERAL PIPE INSULATION INSTALLATION

A. Requirements in this Article generally apply to all insulation materials except where more specific requirements

are specified in various pipe insulation material installation articles.

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous

thermal and vapor-retarder integrity, unless otherwise indicated.

2. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  Install

vapor-barrier mastic for below ambient services and a breather mastic for above ambient services.

Reinforce the mastic with fabric-reinforcing mesh.  Trowel the mastic to a smooth and well-shaped contour.

3. For services not specified to receive a field-applied jacket except for flexible elastomeric and polyolefin,

install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with

PVC end caps.  Tape PVC covers to adjoining insulation facing using PVC tape.

4. Label the outside insulation jacket of each union with the word "UNION."  Match size and color of pipe

labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test

connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, and equipment.

Shape insulation at these connections by tapering it to and around the connection with insulating cement and

finish with finishing cement, mastic, and flashing sealant.

3.04  CELLULAR-GLASS INSULATION INSTALLATION

A. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without deforming insulation

materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier

mastic and joint sealant.

3. For insulation with factory-applied jackets on above ambient services, secure laps with outward clinched

staples at 6 inches o.c.

4. For insulation with factory-applied jackets on below ambient services, do not staple longitudinal tabs but

secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with

vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe

insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight

pipe segments with cut sections of cellular-glass block insulation of same thickness as pipe insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal

joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation when available.

Secure according to manufacturer's written instructions.

2. When preformed sections of insulation are not available, install mitered sections of cellular-glass

insulation.  Secure insulation materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of cellular-glass insulation to valve body.

2. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

3.05  INDOOR PIPING INSULATION SCHEDULE

A. Heating/Chilled Water, 40 Degrees F and below:

1. 1-1/2 Inches and Smaller:  Insulation shall be any of the following:

a. Mineral Fiber, Preformed Pipe, Type I:  2 inches thick.

2. 2 Inches and Larger:  Insulation shall be any of the following:

a. Mineral Fiber, Preformed Pipe, Type I:  2 inches thick.

END OF SECTION

SECTION 23 3100 - HVAC DUCTS AND CASINGS

PART 1  GENERAL

1.01  SECTION INCLUDES

A. Metal ductwork.

B. Flexible ductwork

1.02  QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products specified in this

section, with minimum three years of documented experience.

B. Comply with ASHRAE and SMACNA Design Handbooks.

1.03  REGULATORY REQUIREMENTS

A. Construct ductwork to NFPA 90A standards.

1.04  DELIVERY, STORAGE AND HANDLING

A. Ductwork shall not be stored directly on the ground.  Watermarked ductwork will not be accepted for

installation.

B. Lined ductwork shall have all open ends sealed during delivery and storage periods.

PART 2  PRODUCTS

2.01  DUCT ASSEMBLIES

A. All Ducts:  Galvanized steel, unless otherwise indicated.

B. Low Pressure Supply:  2 inch w.g. pressure class, galvanized steel.

C. Medium and High Pressure Supply:  4 inch w.g. pressure class, galvanized steel.

D. Return:  1 inch w.g. pressure class, galvanized steel.

E. Transfer Air and Sound Boots:  1/2 inch w.g. pressure class, fibrous glass.

2.02  MATERIALS

A. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet metal

ducts.

B. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum

diameter for lengths longer than 36 inches.

C. Galvanized Steel for Ducts:  Hot-dipped galvanized steel sheet, ASTM A653/A653M FS Type B, with G90/Z275

coating.

D. Joint Sealers and Sealants:  Non-hardening, water resistant, mildew and mold resistant.

1. Type:  Heavy mastic or liquid used alone or with tape, suitable for joint configuration and compatible with

substrates, and recommended by manufacturer for pressure class of ducts.

2. Surface Burning Characteristics:  Flame spread of zero, smoke developed of zero, when tested in

accordance with ASTM E84.

E. Hanger Rod:  ASTM A36/A36M; steel , galvanized; threaded both ends, threaded one end, or continuously

threaded.

2.03  SEALANT MATERIALS

A. Joint and Seam Sealants, General:  The term "sealant" is not limited to materials of adhesive or mastic nature

but includes gaskets, tapes and combinations of open-weave fabric strips and mastics.

B. Water-Based Joint and Seam Sealant:  Flexible, adhesive sealant, resistant to UV light when cured, UL 723

listed, and complying with NFPA requirements for Class 1 ducts.

C. Duct Sealing Rolled Sealant:  15 mil. 100 percent solid elastomeric modified butyl with aluminum foil backing in

roll form (Hardcast AFG-1402).

D. Flanged Joint Mastic:  One-part, acid-curing, silicone, elastomeric joint sealant complying with ASTM C 920,

Type S, Grade NS, Class 25, Use O.

E. Flange and Joint Gaskets:  Butyl rubber or EPDM polymer with polyisobutylene plasticizer.

2.04  HANGERS AND SUPPORTS

A. Hanger Materials:  Galvanized sheet steel, threaded steel rod or steel cable with adjustable and removable

locking mechanism.

1. Cable Hanger System: (Basis of Design: Gripple and Ductmate Clincher)

a. Products shall carry a 5:1 safety factor.

b. SMACNA compliance - Tested and verified to be an acceptable hanger per the SMACNA, HVAC Duct

Construction Standards.

c. UL Listing - UL 1598 luminaire fitting sizes 1 - 5, UL 2289 Conduit and Cable Hardware sizes 2, 3 and

4.

d. Housing: Type ZA2 Zinc.

e. Wedge: Sintered steel hardened to min. 56 Rockwell C.

f. Spring: Stainless Steel (Type 302).

g. End Cap: UV stabilised homopolymer propylene.

h. Wire Rope: Grade galvanized high tensile steel wire rope to EN12385.

i. Toggle Plate and End Stop: Zinc plated steel.

j. Stud Eyelet and Barrel End: Zinc plated steel.

2. Strap, Rod and Cable Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards--Metal and

Flexible" for steel sheet width and thickness and steel rod diameters. Comply with SMACNA and

manufacturer's recomendations for cable and locking mechanism sizes.

3. Galvanized-steel straps attached to aluminum ducts shall have contact surfaces painted with

zinc-chromate primer.

B. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct

materials.

2.05  DUCTWORK FABRICATION

A. Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible,

and as indicated.

B. No variation of duct configuration or size permitted except by written permission. Size round duct installed in

place of rectangular ducts in accordance with ASHRAE Handbook - Fundamentals.

C. Provide duct material, gages, reinforcing, and sealing for operating pressures indicated.

D. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on centerline.  Where

not possible and where rectangular elbows must be used, provide air foil turning vanes of perforated metal with

glass fiber insulation.

E. Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible; maximum 30 degrees

divergence upstream of equipment and 45 degrees convergence downstream.

F. Low Pressure Ductwork:  Construct all ductwork using galvanized steel except as indicated.

G. Medium Pressure Ductwork:  Construct all ductwork using galvanized steel except as indicated.

2.06  MANUFACTURED DUCTWORK AND FITTINGS

A. Flexible Ducts:  Multiple layers of aluminum laminate supported by helically wound spring steel wire.

1. UL labeled.

2. Insulation:  Fiberglass insulation with polyethylene vapor barrier film.

3. Pressure Rating:  10 inches WG (2.50 kPa) positive and 1.0 inches WG (250 Pa) negative.

4. Maximum Velocity:  4000 fpm (20.3 m/sec).

5. Temperature Range:  -20 degrees F to 210 degrees F (-28 degrees C to 99 degrees C).

B. Transverse Duct Connection System:  SMACNA "E" rated rigidly class connection, interlocking angle and duct

edge connection system with sealant, gasket, cleats, and corner clips.

PART 3  EXECUTION

3.01  PRE-INSTALLATION

A. Field measure to determine exact conditions.

B. Coordinate routing with all other trades to establish space requirements for each.

C. Determine that equipment and ductwork will fit available space.

D. Where no ductwork drawings are required, coordinate openings in floors, roof and walls prior to installation of

any ductwork.  If obstructions or conflicts are discovered, contact the Design Professional immediately to reach

an acceptable solution.

3.02  INSTALLATION

A. Install, support, and seal ducts in accordance with SMACNA HVAC Duct Construction Standards - Metal and

Flexible.

B. Install in accordance with manufacturer's instructions.

C. During construction provide temporary closures of metal or taped polyethylene on open ductwork to prevent

construction dust from entering ductwork system.

D. Final connections to diffusers, troffer boots, and terminal units may be made with flexible ductwork.  Expanded

length of flexible ductwork shall not exceed 36 inches.  Path of flexible ductwork shall not exceed 45 degrees.

E. Flexible ductwork shall be attached to metal collars or sleeves with draw bands.  Duct adhesive shall be added

to connections as required per duct system sealing class.  Metal collars or sleeves 12 inches and larger shall

contain draw band holding beads.

F. Flexible Duct Installation:

1. Low Pressure Ductwork:  Peel back vapor barrier and fold back insulation; then secure to duct collar or

sleeve with metal or nylon clamps or draw bands; then fold over insulation and vapor barrier and secure

with two stretched wraps of approved cut tape.

2. Medium Pressure Ductwork:  Peel back vapor barrier and fold back insulation; then secure to duct collar or

sleeve with approved duct sealer; then secure with metal draw bands or clamps; then fold over insulation

and vapor barrier and secure with two stretched wraps of approved duct tape.  Take two or three tucks in

vapor barrier while taping.

3. Support flexible ductwork following manufacturer's recommendations and SMACNA HVAC Duct

Construction Standards.

G. Duct sizes indicated are inside clear dimensions.  For lined ducts, maintain sizes inside lining.

H. Locate ducts with sufficient space around equipment to allow normal operating and maintenance activities.

I. Use crimp joints with or without bead for joining round duct sizes 8 inch (200 mm) and smaller with crimp in

direction of air flow.

J. Use double nuts and lock washers on threaded rod supports.

K. Install ducts, unless otherwise indicated, vertically and horizontally, parallel and perpendicular to building lines;

avoid diagonal runs.

L. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure

elements of building.

M. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

N. Coordinate layout with suspended ceiling, fire- and smoke-control dampers, lighting layouts, and similar

finished work.

O. Seal all joints and seams.  Apply sealant to male end connections before insertion, and afterward to cover

entire joint and sheet metal screws.

P. Non-Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and exterior walls, and are

exposed to view, conceal space between construction opening and duct or duct insulation with sheet metal

flanges of same metal thickness as duct.  Overlap opening on four sides by at least 1-1/2 inches.

Q. Fire-Rated Partition Penetrations:  Where ducts pass through interior partitions and exterior walls, install

appropriately rated fire damper, sleeve, and firestopping sealant.

R. Verify location of air outlets and inlets and make necessary adjustments in position to conform with

architectural features, symmetry, and lighting arrangement.  Refer to reflected ceiling plans, finish schedule,

material finish specification, and shop drawings.

S. Coordinate routing with all other trades to establish space requirements for each.

T. Contractor may vary route and shape of ductwork and make offsets during progress of work if required to meet

structural or other interferences.  Where such changes impair the system performance, the changes will be

corrected at Contractor's expense.

U. All ductwork shall be substantially and neatly supported on galvanized steel straps or angles riveted or bolted

to duct flanges and properly anchored to the construction so that horizontal ducts are without sag or sway,

vertical ducts are without buckle, and all ducts are free from the possibility of deformation, collapse or

vibration.  Supports in corrosive environments shall be stainless steel except aluminum ductwork shall have

aluminum supports.

V. During construction, provide temporary closures of metal or taped polyethylene on open ductwork to prevent

construction dust from entering ductwork system.  Keep openings covered until ready for continuing duct run

or final connections.

3.03  SEAM AND JOINT SEALING

A. General:  Seal duct seams and joints according to the duct pressure class indicated and as described in

SMACNA's "HVAC Duct Construction Standards--Metal and Flexible”
B. Ducts shall be sealed as follows:

1. Low Pressure Ductwork:  SMACNA Seal Class “C”
2. Medium Pressure Ductwork:  SMACNA Seal Class “B”

C. Seal ducts before external insulation is applied.

3.04  HANGING AND SUPPORTING

A. Install rigid round, rectangular, and flat-oval metal duct with support systems indicated in SMACNA's "HVAC

Duct Construction Standards--Metal and Flexible."

B. Support horizontal ducts within 24 inches of each elbow and within 48 inches of each branch intersection.

C. Install powder-actuated concrete fasteners after concrete is placed and completely cured.

1. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than

4 inches thick.

3.05  APPLICATION OF LINER IN RECTANGULAR DUCTS

A. Lined ducts shall be fabricated to provide the net inside dimensions shown.

B. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive coverage at liner

contact surface area.  Attaining indicated thickness with multiple layers of duct liner is prohibited.

C. Apply adhesive to transverse edges of liner facing upstream that do not receive metal nosing.

D. Butt transverse joints without gaps and coat joint with adhesive.

E. Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-edge overlapping.

F. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, unless duct size and

standard liner product dimensions make longitudinal joints necessary.

G. Apply adhesive coating on all longitudinal seams.

H. Secure liner with mechanical fasteners 4 inches from corners and at intervals not exceeding 12 inches

transversely; at 3 inches from transverse joints and at intervals not exceeding 18 inches longitudinally.

I. Secure transversely oriented liner edges facing the airstream with metal nosings that have either channel or "Z"

profiles or are integrally formed from duct wall.  Fabricate edge facings at the following locations:

1. Fan discharges.

2. Intervals of lined duct preceding unlined duct.

3. Upstream edges of transverse joints in ducts where air velocities are greater than 2500 fpm (12.7 m/s) or

where indicated.

J. Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning vane assemblies, or

other devices.  Fabricated buildouts (metal hat sections) or other buildout means are optional; when used,

secure buildouts to duct walls with bolts, screws, rivets, or welds.

END OF SECTION

 SECTION 23 3300 - AIR DUCT ACCESSORIES

PART 1  GENERAL

1.01  SECTION INCLUDES

A. Combination fire and smoke dampers.

B. Duct access doors.

C. Fire dampers.

D. Flexible duct connections.

E. Volume control dampers.

F. Duct accessory hardware.

1.02  REFERENCE STANDARDS

A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems; National Fire Protection

Association ; 2009.

B. NFPA 92A - Standard for Smoke-Control Systems Utilizing Barriers and Pressure Differences ; 2009.

C. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and Air Conditioning

Contractors' National Association ; 2005.

D. UL 33 - Heat Responsive Links for Fire-Protection Service; Underwriters Laboratories Inc. ; Current Edition,

Including All Revisions.

E. UL 555 - Standard for Fire Dampers; Underwriters Laboratories Inc. ; Current Edition, Including All Revisions.

1.03  SUBMITTALS

A. Product Data:  Provide for shop fabricated assemblies including volume control dampers.  Include electrical

characteristics and connection requirements.

1.04  QUALITY ASSURANCE

A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc. as suitable

for the purpose specified and indicated.

B. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and NFPA 90B, "Installation

of Warm Air Heating and Air Conditioning Systems."

C. Compliance with ASHRAE Handbooks.

D. Compliance with SMACNA Design Manuals.

1.05  DELIVERY, STORAGE, AND HANDLING

A. Protect dampers from damage to operating linkages and blades.

PART 2  PRODUCTS

2.01  SHEET METAL MATERIALS

A. Comply with SMACNA's "HVAC Duct Construction Standards--Metal and Flexible" for acceptable materials,

material thicknesses, and duct construction methods, unless otherwise indicated.

B. Galvanized Sheet Steel:  Lock-forming quality; complying with ASTM A 653/A 653M and having G90 coating

designation; ducts shall have mill-phosphatized finish for surfaces exposed to view.

C. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet metal

ducts; compatible materials for aluminum and stainless-steel ducts.

D. Tie Rods:  Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches or less; 3/8-inch

minimum diameter for lengths longer than 36 inches.

2.02  COMBINATION FIRE AND SMOKE DAMPERS

A. Manufacturers:  Nailor Industries Inc., Pottorff, Ruskin Company.

B. Fabricate in accordance with NFPA 90A, UL 555, UL 555S,

C. Provide factory sleeve and collar for each damper. Minimum length, 16 inches.

D. Maximum pressure drop for a 24-inch by 24-inch damper, full open, flowing 5000 cfm, shall be 0.06-inch WG.

E. Multiple Blade Dampers:  Fabricate with 16 gage galvanized steel frame and blades, oil-impregnated bronze or

stainless steel sleeve bearings and plated steel axles, stainless steel jamb seals, 1/8 x 1/2 inch plated steel

concealed linkage, stainless steel closure spring, blade stops, and lock, and 1/2 inch actuator shaft.

F. Operators:  UL listed and labelled power open and spring closed electric type suitable for 120 volts, single

phase, 60 Hz.  Provide end switches to indicate damper position.  Locate damper operator on exterior of duct

and link to damper operating shaft. Operators shall be listed by damper manufacturer for 250 degrees F.

G. Operators shall have microprocessor-based motor controller providing electronic cutoff at full-open position so

that no noise is generated while holding open, shall be incapable of burning out if stalled before full-open

position, and shall be direct coupled over shaft.  Operators shall operate in 15 seconds or less to drive or spring

open or closed.

H. Normally Closed Smoke Responsive Fire Dampers:  Curtain type, opening by gravity upon actuation of electro

thermal link, flexible stainless steel blade edge seals to provide constant sealing pressure.

I. Electro Thermal Link:  Fusible link melting at 165 degrees F (74 degrees C); 120 volts, single phase, 60 Hz; UL

listed and labeled.

J. Frame and Blades:  0.064-inch-thick, galvanized sheet steel, plated steel shaft with bronze bearings, airfoil

blade and jamb seals.

K. End Switch and Indication Light:

1. Remote mounted on ceiling or location easily visible above ceiling access panel

2. A damper two-position indicator switch and light shall be included to provide a remote indication of smoke

damper position.

3. Damper position switch and indicating light:

a. Position switch: Basis of design: RUSKIN Model #SP100 switch package.

b. Indicator light: Basis of design: Select-a-Switch, Model #SL53413-6-BG.

2.03  DUCT ACCESS DOORS

A. Manufacturers: American Warming and Ventilating, Ductmate Industries, Inc., Flexmaster U.S.A., Inc.,

Greenheck, Nailor Industries Inc., Ruskin Company, Vent Products.

B. Fabrication:  Rigid and close-fitting of galvanized steel with sealing gaskets and quick fastening locking

devices.  For insulated ducts, install minimum 1 inch (25 mm) thick insulation with sheet metal cover.

1. Less Than 12 inches (300 mm) Square:  Secure with sash locks.

2. Up to 18 inches (450 mm) Square:  Provide two hinges and two sash locks.

3. Up to 24 x 48 inches (600 x 1200 mm):  Three hinges and two compression latches with outside and inside

handles.

4. Larger Sizes: Provide an additional hinge.

C. Access doors with sheet metal screw fasteners are not acceptable.

D. Door:  Double wall, duct mounting, and round; fabricated of galvanized sheet metal with insulation fill and

1-inch thickness.  Include cam latches.

1. Frame:  Galvanized sheet steel, with spin-in notched frame.

E. Seal around frame attachment to duct and door to frame with neoprene or foam rubber.

F. Insulation:  1-inch-thick, fibrous-glass or polystyrene-foam board.

2.04  FIRE DAMPERS

A. Manufacturers: Greenheck, Nailor Industries Inc., Pottorff, Ruskin Company, Vent Products Company, Inc.

B. Fabricate in accordance with NFPA 90A and UL 555, and as indicated.

C. Curtain Type Dampers:  Galvanized steel with interlocking blades.  Provide stainless steel closure springs

and latches for horizontal installations.  Configure with blades out of air stream except for 1.0 inch (250 Pa)

pressure class ducts up to 12 inches (300 mm) in height.

D. Multiple Blade Dampers:  16 gage (1.5 mm) galvanized steel frame and blades, oil-impregnated bronze or

stainless steel sleeve bearings and plated steel axles, 1/8 x 1/2 inch (3.2 x 12.7 mm) plated steel

concealed linkage, stainless steel closure spring, blade stops, and lock.

E. Fusible Links:  UL 33, separate at 160 degrees F (71 degrees C) with adjustable link straps for combination

fire/balancing dampers.

F. Fire Rating:  1-1/2 hours.

G. Mounting Sleeve:  Factory- or field-installed, breakaway type, galvanized sheet steel.

1. Minimum Thickness:  As required by UL.  Minimum length, 16 inches.

2. Exceptions:  Omit sleeve where damper frame width permits direct attachment of perimeter mounting

angles on each side of wall or floor, and thickness of damper frame complies with sleeve requirements.

H. Mounting Orientation:  Vertical or horizontal as required.

I. Blades:  Roll-formed, interlocking, 0.028-inch-thick, galvanized sheet steel.  In place of interlocking blades,

use full-length, 0.028-inch-thick, galvanized-steel blade connectors.

2.05  FLEXIBLE DUCT CONNECTIONS

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible, and as

indicated.

B. Flexible Duct Connections:  Fabric crimped into metal edging strip.

1. Fabric:  UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A, minimum

density 30 oz per sq yd (1.0 kg/sq m).

a. Net Fabric Width:  Approximately 2 inches (50 mm) wide.

2. Metal:  3 inches (75 mm) wide, 24 gage (0.6 mm) thick galvanized steel.

C. Maximum Installed Length:  14 inch (356 mm).

D. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene.

1. Minimum Weight:  26 oz./sq. yd.

2. Tensile Strength:  480 lbf/inch in the warp and 360 lbf/inch in the filling.

3. Service Temperature:  Minus 40 to plus 200 degrees F.

2.06  VOLUME CONTROL DAMPERS

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and Flexible, and as

indicated.

B. Single Blade Dampers:  Fabricate for duct sizes up to 6 x 30 inch (150 x 760 mm).

1. Fabricate for duct sizes up to 6 x 30 inch (150 x 760 mm).

2. Blade:  24 gage (0.61 mm), minimum.

D. Multi-Blade Damper:  Fabricate of opposed blade pattern with maximum blade sizes 8 x 72 inch (200 x

1825 mm).  Assemble center and edge crimped blades in prime coated or galvanized channel frame with

suitable hardware.

1. Blade:  18 gage (1.2 mm), minimum.

E. End Bearings:  Except in round ducts 12 inches (300 mm) and smaller, provide end bearings.  On multiple

blade dampers, provide oil-impregnated nylon or sintered bronze bearings.

F. Quadrants:

1. Provide locking, indicating quadrant regulators on single and multi-blade dampers.

2. On insulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or adapters.

3. Where rod lengths exceed 30 inches (750 mm) provide regulator at both ends.

1. Steel Frames:  Hat-shaped, galvanized sheet steel channels, minimum of 0.064 inch thick, with

mitered and welded corners; frames with flanges where indicated for attaching to walls and flangeless

frames where indicated for installing in ducts.

2. Roll-Formed Steel Blades:  0.064-inch-thick, galvanized sheet steel.

3. Blade Axles:  Galvanized steel.

4. Bearings:  Oil-impregnated bronze.

5. Tie Bars and Brackets:  Galvanized steel.

PART 3  EXECUTION

3.01  INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow SMACNA HVAC

Duct Construction Standards - Metal and Flexible.  Refer to Section 23 3100 for duct construction and

pressure class.

B. Provide duct access doors for inspection and cleaning before and after filters, coils, fans, automatic

dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as indicated.    Provide

minimum 8 x 8 inch (200 x 200 mm) size for hand access,  18 x 18 inch size for shoulder access, and as

indicated.  Provide 4 x 4 inch (100 x 100 m) for balancing dampers only.  Review locations prior to

fabrication.

C. Provide duct access doors to all internal devices requiring inspection for maintenance, including, but not

limited to fire dampers, combination fire/smoke dampers, coils (entering side), humidifiers (with window)

and similar devices.  Coordinate location devices in access door to allow proper access to equipment once

project has been completed.  Duct access doors shall be square and sized 2 inches less than the width of

the duct.  Maximum door size shall be 18 inches.  If required, provide multiple doors for adequate access to

equipment.

D. Provide fire dampers and combination fire and smoke dampers at locations indicated, where ducts and

outlets pass through fire rated components, where required by codes , and where required by authorities

having jurisdiction.  Install with required perimeter mounting angles, sleeves, breakaway duct connections,

corrosion resistant springs, bearings, bushings and hinges. Coordinate dampers with Electrical/Fire Alarm

Contractor who will wire smoke and combination fire and smoke dampers.

E. Install smoke dampers and combination smoke and fire dampers in accordance with NFPA 92A.

F. Demonstrate re-setting of fire dampers to Owner's representative.

G. Provide balancing dampers at points on supply, return, and exhaust systems where branches are taken

from larger ducts as required for air balancing.  Install minimum 2 duct widths from duct take-off.

H. Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of whether

dampers are specified as part of the diffuser, grille, or register assembly.

3.03  ADJUSTING

A. Adjust duct accessories for proper settings.

B. Adjust fire and smoke dampers for proper action.

C. Final positioning of manual-volume dampers is specified in Section 23 0593 - Testing, Adjusting, and

Balancing.

END OF SECTION

Mechanical Specifications
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SECTION 23 3700 - AIR OUTLETS AND INLETS

PART 1  GENERAL

1.01  SECTION INCLUDES

A. Diffusers.

B. Registers/grilles.

1.02  SUBMITTALS

A. Product Data:  For each model indicated, include the following:

1. Data Sheet:  For each type of air outlet and inlet, and accessory furnished; indicate construction, finish,

and mounting details.

2. Performance Data:  Include throw and drop, static-pressure drop, and noise ratings for each type of air

outlet and inlet.

PART 2  PRODUCTS

2.01  MANUFACTURERS

A. Krueger :  www.krueger-hvac.com.

B. Price Industries :  www.price-hvac.com.

C. Titus :  www.titus-hvac.com.

D. Metal*Aire.

PART 3  EXECUTION

3.01  EXAMINATION

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance with requirements for

installation tolerances and other conditions affecting performance of equipment.  Do not proceed with

installation until unsatisfactory conditions have been corrected.

3.02  INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Check location of outlets and inlets and make necessary adjustments in position to conform with

architectural features, symmetry, and lighting arrangement.

C. Install diffusers to ductwork with air tight connection.

D. Provide balancing dampers on duct take-off to diffusers, and grilles and registers, despite whether dampers

are specified as part of the diffuser, or grille and register assembly.

E. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, fittings, and

accessories.  Air outlet and inlet locations have been indicated to achieve design requirements for air

volume, noise criteria, airflow pattern, throw, and pressure drop.  Make final locations where indicated, as

much as practicable.  For units installed in lay-in ceiling panels, locate units in the center of the panel.

Where architectural features or other items conflict with installation, notify Design Professional for a

determination of final location.

F. Provide manual locking volume dampers in branch ducts to all registers, grilles, and diffusers.  Unless

shown otherwise, dampers shall be installed as far from the air distribution devices as possible.

END OF SECTION
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Electrical Symbols and
Abbreviations
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ELECTRICAL SYMBOLS ELECTRICAL SYMBOLS

COMBINATION CLOCK / SPEAKER UNIT

DESCRIPTIONSYMBOLSYMBOL DESCRIPTION SYMBOL DESCRIPTION

MISCELLANEOUS

CHIME AQUASTAT

CHIME BUTTON THERMOSTAT

ELECTRIC SOLENOID VALVE BELL

B

C

T

AQ

AREA OF RESCUE COMMUNICATION
SYSTEM MASTER UNIT

ARCM

ARCR

EV EV

AREA OF RESCUE COMMUNICATION
SYSTEM REMOTE UNIT

ELECTRIC VEHICLE CHARGING STATION
DASHED LINES INDICATE FUTURE

S

SYMBOLS INDICATED HERE AND NOT USED IN THE

CONTRACT DOCUMENTS DO NOT APPLY TO THIS

PROJECT. ADDITIONAL SYMBOLS AND ABBREVIATIONS

MAY BE INDICATED IN THE CONTRACT DOCUMENTS.

DESCRIPTIONSYMBOLSYMBOL DESCRIPTION SYMBOL DESCRIPTION

FIRE DETECTION AND ALARM

FIRE ALARM AUTOMATIC SMOKE DETECTOR

FIRE SPRINKLER VALVE TAMPER SWITCH

FIRE ALARM AUTOMATIC SMOKE DETECTOR 
WITH SOUNDER BASE

FIRE SPRINKLER FLOW SWITCH FIRE ALARM ANNUNCIATOR PANEL

FIRE ALARM AUTOMATIC WALL SMOKE DETECTOR

CEILING FIRE ALARM HORN AND LIGHT COMBINATION
(# INDICATES CANDELA RATING WHERE INDICATED)

FIRE ALARM CONTROL PANEL

FIRE ALARM AUTOMATIC CEILING HEAT DETECTOR

FIRE ALARM AUTOMATIC WALL HEAT DETECTOR

FIRE ALARM MANUAL STATION

FIRE FIGHTER'S TELEPHONE JACK

FIRE ALARM MAGNETIC DOOR HOLDER

CEILING FIRE ALARM SPEAKER AND LIGHT COMBINATION
(# INDICATES CANDELA RATING WHERE INDICATED)

COMBINATION FIRE/SMOKE DAMPER

WALL FIRE ALARM SPEAKER AND LIGHT COMBINATION
(# INDICATES CANDELA RATING WHERE INDICATED)

SMOKE DAMPER

CEILING FIRE ALARM SPEAKER

SB

F

F CM

F MM

F

#

#

F #

F
#

F
#

F

F

FAA

FACP

F

M
FS.D.

M
S.D.

F

FF

F

FF

FIRE ALARM BEAM DETECTOR AND REFLECTOR

SAMPLING TUBE TYPE SMOKE DETECTOR

CARBON MONOXIDE DETECTOR

CARBON MONOXIDE/SMOKE DETECTOR

FIRE ALARM CONTROL MODULE

FIRE ALARM MONITOR MODULE

FIRE ALARM HORN AND LIGHT COMBINATION

F
FIRE ALARM HORN
("C" INDICATES CEILING)

WALL FIRE ALARM SPEAKER

CEILING FIRE ALARM LIGHT
(# INDICATES CANDELA RATING WHERE INDICATED)

WALL FIRE ALARM LIGHT
(# INDICATES CANDELA RATING WHERE INDICATED)

CO

CO

#

DESCRIPTIONSYMBOLSYMBOL DESCRIPTION SYMBOL DESCRIPTION

LIGHTING AND POWER

DESCRIPTIONSYMBOLSYMBOL DESCRIPTION SYMBOL DESCRIPTION

SUBSCRIPTS

SUBSCRIPT "E" ADDED TO ANY SYMBOL
INDICATES EXISTING

SUBSCRIPT "PD" ADDED TO ANY FLOOR OUTLET
INDICATES PEDESTAL MOUNTED

SUBSCRIPT "WG" ADDED TO ANY SYMBOL
INDICATES WIRE GUARD

SUBSCRIPT "P" ADDED TO ANY SYMBOL
INDICATES PILOT LIGHT

SUBSCRIPT "NL" ADDED TO ANY SYMBOL INDICATES AN
UNSWITCHED LUMINAIRE OPERATING AS A NIGHT LIGHT

SUBSCRIPT "AC" ADDED TO ANY SYMBOL INDICATES ABOVE COUNTER. LOCATE CENTER OF DEVICE 4" ABOVE COUNTER SURFACE OR WHERE PRESENT, 4" ABOVE BACKSPLASH.
WHERE INDICATED ADJACENT TO LAVATORY WITHOUT COUNTER, LOCATE CENTER OF DEVICE 8" ABOVE RIM OF LAVATORY.

EP

E

PD

AC

K

WG P

WP
SUBSCRIPT "K" ADDED TO ANY SYMBOL

INDICATES KEY OPERATED

SUBSCRIPT "WP" APPLIED TO ANY SYMBOL
INDICATES WEATHERPROOF NEMA 3R
OR EQUIVALENT

SUBSCRIPT "EP" APPLIED TO ANY SYMBOL
INDICATES EXPLOSION PROOF,
CLASS, GROUP AND DIVISION AS NOTED

NL

BLDG BUILDING
C CONDUIT

CATV CABLE TELEVISION

CCTV CLOSED CIRCUIT TELEVISION

CL CENTER LINE
CLG CEILING

CRAC
DIAMETER

DISC DISCONNECT
DIST DISTRIBUTION

DN DOWN
DWG DRAWING

EQUIP EQUIPMENT
EXIST EXISTING

FA FIRE ALARM
FAA FIRE ALARM ANNUNCIATOR PANEL

FACP FIRE ALARM CONTROL PANEL
FB FLOOR BOX
FL FLOOR

FLA FULL LOAD AMPS
FT FEET

PWR POWER
PNL PANEL
PIV POST INDICATOR VALVE

RM ROOM
REQD REQUIRED

UNO UNLESS NOTED OTHERWISE
UPS UNINTERRUPTIBLE POWER SUPPLY

UG UNDERGROUND
TYP TYPICAL

TV TELEVISION

TEMP TEMPERATURE
TELECOM TELECOMMUNICATIONS

SWGR SWITCHGEAR
SWBD SWITCHBOARD

SW SWITCH
STD STANDARD

SS STAINLESS STEEL
SPECS SPECIFICATIONS

SIM SIMILAR
SCHD SCHEDULE

KV KILOVOLT

NC NORMALLY CLOSED

MTG MOUNTING
MTD MOUNTED

MISC MISCELLANEOUS
MIN MINIMUM

MECH MECHANICAL

MAX MAXIMUM

LTG LIGHTING

KVA KILOVOLT AMPERE

OC ON CENTER
NTS NOT TO SCALE
NO NORMALLY OPEN
NIC NOT IN CONTRACT

JB JUNCTION BOX

HP HORSEPOWER
GND GROUND
GFCI
GEN GENERATOR

GALV GALVANIZED

ELEC ELECTRICAL

DIA

EPO EMERGENCY POWER OFF

GC GENERAL CONTRACTORCB CIRCUIT BREAKER

CKT CIRCUIT

EMD ESTIMATED MAXIMUM DEMAND
EMI ELECTROMAGNETIC INTERFERENCE

PB PULLBOX

PERP PERPENDICULAR

MATV MASTER ANTENNA TELEVISION

KCMIL THOUSAND CIRCULAR MILS

HZ HERTZ

GEC GROUNDING ELECTRODE CONDUCTOR

TTB TELEPHONE TERMINAL BOARD

IC INTERCOM

A
AC

AHJ
APPROX

ATS
AUX

AV

AWG

AMP
ALTERNATING CURRENT

AUTHORITY HAVING JURISDICTION
APPROXIMATELY
AUTOMATIC TRANSFER SWITCH
AUXILIARY
AUDIOVISUAL

AMERICAN WIRE GAUGE

VOLT-AMPS
WATT
TRANSFORMER

 VA
 W

XFMR

AFF ABOVE FINISHED FLOOR

AVG AVERAGE

BMCS BUILDING MANAGEMENT

EC ELECTRICAL CONTRACTOR

MCB MAIN CIRCUIT BREAKER

PDU POWER DISTRIBUTION UNIT

SPD SURGE PROTECTIVE DEVICE

COMPUTER RM AIR CONDITIONER

GROUND FAULT CIRCUIT INTERRUPTER

MGB MAIN GROUND BAR

EGB ELECTRICAL GROUND BAR

OFCI OWNER FURNISHED
CONTRACTOR INSTALLED

CONTROL SYSTEMS

ABBREVIATIONS

MLO MAIN LUGS ONLY

FSAE FIRE SERVICE ACCESS ELEVATOR

KW KILOWATT

N1 NEMA 1 ENCLOSURE
N3R NEMA 3R ENCLOSURE
N4X NEMA 4X ENCLOSURE

PBB PRIMARY BONDING BUSBAR

SBB SECONDARY BONDING BUSBAR

DESCRIPTIONSYMBOLSYMBOL DESCRIPTION SYMBOL DESCRIPTION

TECHNOLOGY SYSTEM ROUGH-IN

COMMUNICATIONS OUTLET 

GROUND BAR CONDUIT SLEEVE WITH BUSHINGS

J-HOOK STYLE CABLE HANGERS

CABLE TRAY DROP OUT

CABLE TRAY
("#" INDICATES TRAY DIMENSIONS)

CABLE RUNWAY
("#" INDICATES TRAY DIMENSIONS)

CABLE TRAY - SOLID BOTTOM
("#" INDICATES TRAY DIMENSIONS)

CABLE TRAY - WALL MOUNTED
("#" INDICATES TRAY DIMENSIONS)

#

# #

#

TELEVISION / VIDEO OUTLETTV

AV WALL OUTLETAV

CEILING COMMUNICATIONS OUTLET 

PS DOOR LOCK POWER SUPPLY

CAMERA

M
ACCESS CONTROL DEVICE LOCATION
"M" INDICATES MULLION MOUNT

ELECTRONICALLY CONTROLLED AND 
MONITORED DOOR LOCATION

MONITORED DOOR LOCATION

REFER TO NOTES ON FLOOR PLANS AND DETAILS FOR INSTALLATION REQUIREMENTS FOR EACH ROUGH-IN

P1
b
8'-0"

NORMAL POWER CIRCUIT

REFER TO REMARK 2

A1
a

A1
a

A

F

C

D

A2 NL
A2

a A2
a

a 0

a,b
D2
a

D2
a

D2
a

D2
a

D2
a

D2
a

D2
a

D2
a

XX-##

XX-##

LIGHTING CIRCUIT AND ANNOTATION LEGEND
NO SCALE

EMERGENCY POWER CIRCUIT

WHEN INDICATED

GENERAL NOTES:
a. REFER TO LIGHTING CONTROL SCHEDULE AND SPECIFICATIONS FOR REQUIREMENTS. ROOMS SHOWN ARE AN

EXAMPLE ONLY.

REMARKS:
1. WHERE INDICATED, LOWER CASE LETTERING INDICATES LUMINAIRE(S) CONTROLLED BY CONTROL DEVICE/

CONTROL TYPE WITH THE SAME LETTER WITHIN THE SAME ROOM.
2. LIGHTING CIRCUIT/ZONE BOUNDARY. DRAWINGS INDICATE LIGHTING BRANCH CIRCUITS AND ASSOCIATED CIRCUIT

ZONES.   BOUNDARIES FOR SPECIFIC NORMAL AND/OR EMERGENCY LIGHTING CIRCUITS ARE INDICATED BY
"LIGHTING CIRCUIT BOUNDARY" LINETYPE.  CONNECT FIXTURES WITHIN EACH CIRCUIT ZONE TO INDICATED
BRANCH CIRCUITS.  CONNECT LIGHTING CONTROLS WITHIN EACH ROOM TO CONTROL FIXTURES WITHIN THAT
ROOM UNLESS OTHERWISE NOTED.

DS
D

D
D

D

S
D

S
D

S
D

M

LIGHTING CONTROL ZONE
BOUNDARY DEFINES SEPARATION
OF LIGHTING CONTROL TYPES
WITHIN THE SAME SPACE

D1
b

D1
b

a

T
b

b

K4 K4

(PART) INDICATES PARTIAL CIRCIUT

W1
b 6'-6" MOUNTING HEIGHT TO

CENTER OF WALL MOUNTED

FIXTURE UNLESS

OTHERWISE NOTED

1

REFER TO
REMARK 1

REFER TO
REMARK 1

L1 L1

L1L1

ET

UL 1008 BRANCH CIRCUIT EMERGENCY

LIGHTING TRANSFER SWITCH (SEE

LIGHTING GENERAL NOTES AND LIGHTING

CONTROL SCHEDULE GENERAL NOTES)

PENDANT MOUNTING HEIGHT TO BOTTOM

OF FIXTURE UNLESS OTHERWISE NOTED

1

E000

SURFACE MOUNTED CEILING LUMINAIRE
(# INDICATES LUMINAIRE MARK IN SCHEDULE)

RECESSED MOUNTED WALL LUMINAIRE
(# INDICATES LUMINAIRE MARK IN SCHEDULE)

CEILING FAN - NUMBER OF BLADES IN SCHEDULE
(# INDICATES LUMINAIRE MARK IN SCHEDULE)

UNDERCABINET LIGHT
(# INDICATES LUMINAIRE MARK IN SCHEDULE)

SINGLE POLE SWITCH

DOUBLE POLE SWITCH

3-WAY SWITCH

4-WAY SWITCH

DOOR SWITCH

MOMENTARY CONTACT SWITCH

TIMER SWITCH

SINGLE POLE MANUAL MOTOR STARTER WITH
THERMAL OVERLOAD AND PILOT LIGHT

SWITCH AND FUSE

SWITCH AND FUSTAT

CEILING MOUNTED OCCUPANCY SENSOR
(# INDICATES FIXTURE NUMBER IN SCHEDULE)

WALL MOUNTED OCCUPANCY SENSOR/SWITCH
(# INDICATES FIXTURE NUMBER IN SCHEDULE)

PHOTOCELL CEILING MOUNTED

PHOTOCELL WALL MOUNTED

TIME SWITCH

RELAY

EMERGENCY LIGHTING RELAY

LIGHTING CONTACTOR

LIGHTING TRACK
(# INDICATES LUMINAIRE MARK IN SCHEDULE)

TRACK MOUNTED LUMINAIRE
(# INDICATES LUMINAIRE MARK IN SCHEDULE)

THEATER SPOT LIGHT
(# INDICATES LUMINAIRE MARK IN SCHEDULE)

SIMPLEX RECEPTACLE

ISOLATED GROUND DUPLEX RECEPTACLE

HOSPITAL GRADE DUPLEX RECEPTACLE

RED DUPLEX RECEPTACLE

DUPLEX RECEPTACLE - SPLIT WIRED

DRYER RECEPTACLE NEMA 14-30
(125/250V 30A)

SPECIAL PURPOSE RECEPTACLE
(NEMA CONFIGURATION AS NOTED)

HORIZONTAL MOUNTED DUPLEX RECEPTACLE

RANGE RECEPTACLE NEMA 14-50
(125/250V 50A)

WELDER RECEPTACLE NEMA 6-50
(250V 50A)

ISOLATED GROUND DOUBLE DUPLEX RECEPTACLE

RED DOUBLE DUPLEX RECEPTACLE

RECEPTACLE IN AV BACKBOX

WALL CLOCK HANGER RECEPTACLE

CEILING MOUNTED DUPLEX RECEPTACLE

CEILING MOUNTED DOUBLE DUPLEX RECEPTACLE

CEILING MOUNTED RED DUPLEX RECEPTACLE

CEILING MOUNTED SPECIAL PURPOSE RECEPTACLE

CEILING MOUNTED SIMPLEX RECEPTACLE

POWER FLOOR OUTLET
("#" INDICATES DEVICE TYPE IN SCHEDULE)

POLE LUMINAIRE(S)  (Z# AND Y# INDICATE POLE AND
LUMINAIRE MARKS IN RESPECTIVE SCHEDULES)

ABOVE GRADE LUMINAIRE
(# INDICATES LUMINAIRE MARK IN SCHEDULE)

LIGHTING PANEL - FLUSH MOUNTED

DIMMING/RELAY PANEL

DISTRIBUTION PANEL, SWITCHBOARD, OR
MOTOR CONTROL CENTER

TRANSFORMER

AUTOMATIC TRANSFER SWITCH

ENCLOSED CIRCUIT BREAKER

SINGLE PHASE MAGNETIC MOTOR STARTER

THREE PHASE MAGNETIC MOTOR STARTER

COMBINATION MAGNETIC STARTER/DISCONNECT

MOTOR 

PULL BOX

WALL MOUNTED JUNCTION BOX

JUNCTION BOX
("F" INDICATES FLOOR, "C" INDICATES CEILING)

CONDUIT SEAL

BRANCH CIRCUIT

BRANCH CIRCUIT - CONCEALED BELOW FLOOR
(UNDERGROUND IF EXTERIOR)

HOMERUN TO PANEL (NUMBER OF ARROWS
INDICATES NUMBER OF CIRCUITS)

SPECIAL PURPOSE HOMERUN AS INDICATED

CIRCUIT DOWN

CIRCUIT UP

CONDUIT STUB-OUT

CIRCUIT BREAK

CORD AND PLUG

2

3

4

D

MC

T

TE

#

#

#

P

P

R

ER

#

#

#

#

W

Z#

#

T

ATS

M

PB

J

J
#

PUSH BUTTON STATION

MULTI-OUTLET ASSEMBLY
~ LENGTH AS INDICATED

COMBINATION POWER/DATA FLOOR OUTLET
("#" INDICATES DEVICE TYPE IN SCHEDULE)

COMBINATION POWER/DATA/AV TABLETOP OUTLET
("#" INDICATES DEVICE TYPE IN SCHEDULE)

RECESSED MOUNTED CEILING LUMINAIRE
(# INDICATES LUMINAIRE MARK IN SCHEDULE)

PENDANT MOUNTED CEILING LUMINAIRE
(# INDICATES LUMINAIRE MARK IN SCHEDULE)

IN GRADE/FLOOR LUMINAIRE
(# INDICATES LUMINAIRE MARK IN SCHEDULE)

SHADING INDICATES LUMINAIRE ON EMERGENCY 
CIRCUIT OR WITH BATTERY BACKUP

ARROW INDICATES WALL WASH LUMINAIRE AIMING

SURFACE MOUNTED WALL LUMINAIRE
(# INDICATES LUMINAIRE MARK IN SCHEDULE)

COMBINATION CEILING MOUNTED EXIT/ EMERGENCY 
BATTERY LIGHT WITH DIRECTIONAL
ARROW, SHADING INDICATES FACE
(# INDICATES LUMINAIRE MARK IN SCHEDULE)

COMBINATION WALL MOUNTED EXIT/EMERGENCY
BATTERY LIGHT WITH DIRECTIONAL 
ARROW, SHADING INDICATES FACE
(# INDICATES LUMINAIRE MARK IN SCHEDULE)

EMERGENCY BATTERY LIGHT
(# INDICATES LUMINAIRE MARK IN SCHEDULE)

LIGHTING PANEL - SURFACE MOUNTED

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

DOUBLE DUPLEX RECEPTACLE

AUTOMATICALLY CONTROLLED DUPLEX RECEPTACLE

(1) DUPLEX, (1) DUPLEX AUTOMATICALLY CONTROLLED

X

X

XX-##

G,T,U
DUPLEX RECEPTACLE
"G" SUBSCRIPT INDICATES GFCI, "T" SUBSCRIPT 
INDICATES TAMPER RESISTANT TYPE, "U" SUBSCRIPT
INDICATES COMBINATION USB CHARGING STATION

LIGHTING CONTROL TYPE. SEE LIGHTING
CONTROL SCHEDULE

RECEPTACLE IN CEILING AV BACKBOX

MECH EQUIPMENT WITH ELEC CONNECTION SEE
MECHANICAL/ELECTRICAL COORDINATION SCHEDULE

TB #

MANUAL DIMMER OR FAN SPEED CONTROL
("F" INDICATES FAN SPEED CONTROL)

#

BRANCH CIRCUIT/FEEDER TAG.
SEE BRANCH CIRCUIT/FEEDER SCHEDULE#

LOW VOLTAGE SWITCH/CONTROL

AUTOMATICALLY CONTROLLED DUPLEX
RECEPTACLE - SPLIT WIRED

LINES INDICATE ORIENTATION
OF LUMINAIRE, WHERE INDICATED

#

#

#
#

CEILING MOUNTED EXIT LIGHT WITH DIRECTIONAL
ARROW, SHADING INDICATES FACE
(# INDICATES LUMINAIRE MARK IN SCHEDULE)

WALL OR END MOUNTED EXIT LIGHT WITH
DIRECTIONAL ARROW, SHADING INDICATES FACE
(# INDICATES LUMINAIRE MARK IN SCHEDULE)

Y#

LIGHTING CIRCUIT/ZONE BOUNDARY

LIGHTING ZONE CIRCUIT DESIGNATION, "XX" INDICATES
PANEL NAME, "##" INDICATES CIRCUIT NUMBER

SAFETY SWITCH (FUSED UNLESS OTHERWISE NOTED)
"A"=AMP RATING, "B"=POLES, "C"=FUSE SIZE, "D"=NEMA
ENCLOSURE; FOR FUSE SIZE, "MR"=MFGR
RECOMMENDATIONS AND "NF"=NON-FUSE

A/B/C/D

D PRIMARY DAYLIGHT ZONE BOUNDARY
SECONDARY DAYLIGHT ZONE BOUNDARYSD

LIGHTING CONTROL ZONE BOUNDARY
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FLAG NOTES

EXISTING SECURITY PANELS TO BE REMOVED AND REINSTALLED BY OTHERS.

REMOVE LIGHT SWITCH DEVICE AND JUNCTION BOX. CIRCUIT TO REMAIN FOR

REUSE.

REMOVE FIRE ALARM DEVICE AND SALVAGE FOR REUSE.

SEE SHEET E101 FOR RELOCATION OF EXISTING LIGHT SWITCH NEAR ENTRY.

CIRCUIT SHALL BE REUSED.

SEE SHEET E101 FOR RELOCATION OF EXISTING LIGHT SWITCH NEAR DOOR.

CIRCUIT SHALL BE REUSED.

1

2

3

DEMOLITION NOTES:

1. ITEMS SHOWN IN BOLD SHALL BE REMOVED. ITEMS SHOWN IN HALFTONE ARE

EXISTING TO REMAIN. REFER TO LIGHTING DEMOLITION NOTES FOR SPECIFICS

ON ALTERNATES.

2. REMOVE ALL EXISTING CABLING FROM DATA DEVICES THAT ARE EXISTING TO

REMAIN.

3. ALL DATA DEVICES INDICATED TO BE REMOVED SHALL INCLUDE THE REMOVAL

OF JUNCTION BOX IN WALL, AND PATCH AND REPAIR OF DRYWALL.

4. EXISTING LIGHTING CIRCUITS SHALL BE REUSED WITH REPLACEMENT FIXTURES

AND SWITCHES. REMOVE EXISTING FIXTURES AS SHOWN, BUT CIRCUIT SHALL

REMAIN.

5. THE OWNER SHALL HAVE FIRST SALVAGE RIGHTS TO ALL FIXTURES, DEVICES

AND EQUIPMENT REMOVED.  COORDINATE WITH OWNER PRIOR TO DEMOLITION.

6. WHERE EXISTING CIRCUITS ARE NOT REUSED, REMOVE CONDUCTORS AND

ASSOCIATED ACCESSIBLE RACEWAYS BACK TO THE SOURCE.  WHERE AN

EXISTING DEVICE IS REMOVED FROM AN EXISTING CIRCUIT, PROVIDE NEW

WIRING AS REQUIRED TO MAINTAIN CONTINUITY OF EXISTING CIRCUIT.  UNLESS

NOTED OTHERWISE,  ABANDON CONCEALED CONDUITS IN WALLS WHICH ARE

NOT REMOVED.

7. REPAIR OR REPLACE BUILDING ELEMENTS WHICH ARE DAMAGED AS PART OF

DEMOLITION WORK.

8. DEMOLITION DRAWINGS INDICATE FIXTURES, DEVICES AND MAJOR PIECES OF

EQUIPMENT WHICH ARE TO BE REMOVED OR RECONNECTED.  REMOVE

INDICATED ITEMS AND ASSOCIATED ITEMS NOT INDICATED BUT WHICH MUST BE

REMOVED TO ACCOMMODATE REMODELING.  THE ITEMS INDICATED

SPECIFICALLY ON THE DRAWINGS TO BE REMOVED ARE ONLY TO INDICATE IN

GENERAL TO THE CONTRACTOR THE AMOUNT OF DEMOLITION WORK REQUIRED.

THE CONTRACTOR SHALL VISIT THE SITE TO DETERMINE THE EXTENT OF

DEMOLITION REQUIRED AND SHALL BECOME FAMILIAR WITH EXISTING

CONDITIONS PRIOR TO THE BID DATE.  SEE SPECIFICATIONS FOR ADDITIONAL

INFORMATION.

9. DISCONNECT MECHANICAL EQUIPMENT BEING REMOVED BY MECHANICAL

CONTRACTOR.  COORDINATE EQUIPMENT REMOVAL LOCATIONS WITH

MECHANICAL DRAWINGS.

10. SEE ARCHITECTURAL DRAWINGS FOR ADDITIONAL ELECTRICAL DEMOLITION

ITEMS.  DISCONNECT AND REMOVE ELECTRICAL DEVICES, EQUIPMENT, AND

ASSOCIATED WIRING AS REQUIRED TO ACCOMMODATE NEW WORK.

11. POWER TO EXISTING AREAS NOT BEING REMODELED SHALL BE MAINTAINED AT

ALL TIMES EXCEPT FOR SHORT TERM OUTAGES NECESSARY FOR

RECONNECTION OF EXISTING CIRCUITS.  COORDINATE AND SCHEDULE OUTAGES

WITH THE OWNER.

12. COORDINATE DEMOLITION WITH THE WORK OF OTHER TRADES.  PROVIDE

TEMPORARY POWER AS REQUIRED TO ALLOW THE WORK OF OTHER TRADES TO

PROCEED OR AS REQUIRED TO ALLOW THE OWNER TO OCCUPY THE SPACE.

13. REMOVE INDICATED FIRE ALARM DEVICES. REMOVE ASSOCIATED WIRING TO

NEAREST REMAINING DEVICE(S). MODIFY SYSTEM CONFIGURATION,

PROGRAMMING, ETC. AS REQUIRED FOR REMOVED DEVICES.

14. THIS PROJECT WILL BE PHASED.  SEE ARCHITECTURAL PLANS FOR DETAILS.

ELECTRICAL CIRCUITS SERVING AREAS NOT UNDER CONSTRUCTION SHALL

REMAIN ACTIVE UNTIL THOSE AREAS ARE TURNED OVER TO THE CONTRACTOR

FOR CONSTRUCTION.

15. REMOVE DEMOLISHED ITEMS FROM PROJECT SITE.  PROPERLY DISPOSE OF

ITEMS INCLUDING LAMPS AND BALLASTS.
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LIGHTING DEMOLITION - BASE BID

EXISTING FIXTURES SHALL BE REUSED. ONLY FIXTURES INDICATED ON DEMO PLAN TO

BE RELOCATED (R) SHALL BE REMOVED AND SALVAGED FOR REINSTALL. CLEAN ALL

FIXTURES PRIOR TO CONSTRUCTION COMPLETE. EXISTING CIRCUIT SHALL REMAIN

FOR REUSE IN EACH AREA.

LIGHTING DEMOLITION - ALTERNATE 1

EXISTING FIXTURES SHALL BE REUSED. ONLY FIXTURES INDICATED ON DEMO PLAN TO

BE RELOCATED (R) SHALL BE REMOVED AND SALVAGED FOR REINSTALL. ALL

FIXTURES SHALL BE RELAMPED WITH LED T8 LAMPS AND CLEANED PRIOR TO

CONSTRUCTION COMPLETE. EXISTING CIRCUIT SHALL REMAIN FOR REUSE IN EACH

AREA.
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4

4

2

2

2

2

5

5

07/09/2024

CA-2169



Sheet No.

File Path

Designed:

Drawn by:

Reviewed:

Proj: 4955

Agency Approval

Mechanical/Electrical Engineers

i n n e r s p a c e

335 north 8th street, suite c

s t u d i o s

lincoln, nebraska 68508

402.475.7234

permission to reproduce all or part of this drawing is hereby granted

solely for the limited purpose of construction of this project or archiving.

unauthorized copying, disclosure, or construction use without written

permission of innerspace studios is prohibited.

do not scale drawings.  verify all dimensions and clearances at site or

from architectural, structural, shop, and other appropriate drawings.

lay out and coordinate all work prior to installation to provide

clearances required for operation, maintenance, and codes.

verify non-interference with other work.  do not fabricate prior to

verification of clearances for all trades.

Structural Engineer

Civil Engineer

Frankel Zacharia
Sixth Floor Remodel
11404 West Dodge Road
Omaha, NE 68154

1201 Cass Street
Omaha, NE 68102

402.346.7007

Alvine Engineers

NOTE:

DO NOT SCALE DRAWINGS. VERIFY ALL DIMENSIONS

and clearances from ARCHITECTURAL, STRUCTURAL, shop

and other appropriate drawing or at site. lay out and

coordinate all work prior to installation to provide clearances

required for operation, maintenance, and codes and verify

non-interference with other work. DO NOT FABRICATE

PRIOR TO VERIFICATION OF CLEARANCE FOR ALL

TRADES. READ SPECIFICATIONS.

   COPYRIGHT 2024C

Permission to reproduce all or part of this drawing  is hereby

granted solely for the limited purpose of  construction of this

project or archiving. Unauthorized copying, disclosure or

construction use  without written permission of Alvine

Engineering is prohibited by copyright law.

AE# 20241004

Ju
ly

 0
8,

 2
02

4 
 4

:4
1p

m
  2

02
41

00
4E

D
10

2.
dw

g 
 a

m
on

tie
l

Electrical Demolition Plan -
Alternate 2

ED102
mrg

arn

Electrical Demolition Plan - Alternate 2
1/8" = 1'-0"

A1
 ED101

J J

R

EX.

H6

EX.

L6A
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FLAG NOTES

EXISTING SECURITY PANELS TO BE REMOVED AND REINSTALLED BY OTHERS.

REMOVE LIGHT SWITCH DEVICE AND JUNCTION BOX. CIRCUIT TO REMAIN FOR

REUSE.

REMOVE FIRE ALARM DEVICE AND SALVAGE FOR REUSE.

SEE SHEET E101 FOR RELOCATION OF EXISTING LIGHT SWITCH NEAR ENTRY.

CIRCUIT SHALL BE REUSED.

REMOVE LIGHT SWITCH DEVICE, BUT JUNCTION BOX AND CIRCUIT TO REMAIN

FOR REUSE.

1

2

3

DEMOLITION NOTES:

1. ITEMS SHOWN IN BOLD SHALL BE REMOVED. ITEMS SHOWN IN HALFTONE ARE

EXISTING TO REMAIN. REFER TO LIGHTING DEMOLITION NOTES FOR SPECIFICS

ON ALTERNATES.

2. REMOVE ALL EXISTING CABLING FROM DATA DEVICES THAT ARE EXISTING TO

REMAIN.

3. ALL DATA DEVICES INDICATED TO BE REMOVED SHALL INCLUDE THE REMOVAL

OF JUNCTION BOX IN WALL, AND PATCH AND REPAIR OF DRYWALL.

4. EXISTING LIGHTING CIRCUITS SHALL BE REUSED WITH REPLACEMENT FIXTURES

AND SWITCHES. REMOVE EXISTING FIXTURES AS SHOWN, BUT CIRCUIT SHALL

REMAIN.

5. THE OWNER SHALL HAVE FIRST SALVAGE RIGHTS TO ALL FIXTURES, DEVICES

AND EQUIPMENT REMOVED.  COORDINATE WITH OWNER PRIOR TO DEMOLITION.

6. WHERE EXISTING CIRCUITS ARE NOT REUSED, REMOVE CONDUCTORS AND

ASSOCIATED ACCESSIBLE RACEWAYS BACK TO THE SOURCE.  WHERE AN

EXISTING DEVICE IS REMOVED FROM AN EXISTING CIRCUIT, PROVIDE NEW

WIRING AS REQUIRED TO MAINTAIN CONTINUITY OF EXISTING CIRCUIT.  UNLESS

NOTED OTHERWISE,  ABANDON CONCEALED CONDUITS IN WALLS WHICH ARE

NOT REMOVED.

7. REPAIR OR REPLACE BUILDING ELEMENTS WHICH ARE DAMAGED AS PART OF

DEMOLITION WORK.

8. DEMOLITION DRAWINGS INDICATE FIXTURES, DEVICES AND MAJOR PIECES OF

EQUIPMENT WHICH ARE TO BE REMOVED OR RECONNECTED.  REMOVE

INDICATED ITEMS AND ASSOCIATED ITEMS NOT INDICATED BUT WHICH MUST BE

REMOVED TO ACCOMMODATE REMODELING.  THE ITEMS INDICATED

SPECIFICALLY ON THE DRAWINGS TO BE REMOVED ARE ONLY TO INDICATE IN

GENERAL TO THE CONTRACTOR THE AMOUNT OF DEMOLITION WORK REQUIRED.

THE CONTRACTOR SHALL VISIT THE SITE TO DETERMINE THE EXTENT OF

DEMOLITION REQUIRED AND SHALL BECOME FAMILIAR WITH EXISTING

CONDITIONS PRIOR TO THE BID DATE.  SEE SPECIFICATIONS FOR ADDITIONAL

INFORMATION.

9. DISCONNECT MECHANICAL EQUIPMENT BEING REMOVED BY MECHANICAL

CONTRACTOR.  COORDINATE EQUIPMENT REMOVAL LOCATIONS WITH

MECHANICAL DRAWINGS.

10. SEE ARCHITECTURAL DRAWINGS FOR ADDITIONAL ELECTRICAL DEMOLITION

ITEMS.  DISCONNECT AND REMOVE ELECTRICAL DEVICES, EQUIPMENT, AND

ASSOCIATED WIRING AS REQUIRED TO ACCOMMODATE NEW WORK.

11. POWER TO EXISTING AREAS NOT BEING REMODELED SHALL BE MAINTAINED AT

ALL TIMES EXCEPT FOR SHORT TERM OUTAGES NECESSARY FOR

RECONNECTION OF EXISTING CIRCUITS.  COORDINATE AND SCHEDULE OUTAGES

WITH THE OWNER.

12. COORDINATE DEMOLITION WITH THE WORK OF OTHER TRADES.  PROVIDE

TEMPORARY POWER AS REQUIRED TO ALLOW THE WORK OF OTHER TRADES TO

PROCEED OR AS REQUIRED TO ALLOW THE OWNER TO OCCUPY THE SPACE.

13. REMOVE INDICATED FIRE ALARM DEVICES. REMOVE ASSOCIATED WIRING TO

NEAREST REMAINING DEVICE(S). MODIFY SYSTEM CONFIGURATION,

PROGRAMMING, ETC. AS REQUIRED FOR REMOVED DEVICES.

14. THIS PROJECT WILL BE PHASED.  SEE ARCHITECTURAL PLANS FOR DETAILS.

ELECTRICAL CIRCUITS SERVING AREAS NOT UNDER CONSTRUCTION SHALL

REMAIN ACTIVE UNTIL THOSE AREAS ARE TURNED OVER TO THE CONTRACTOR

FOR CONSTRUCTION.

15. REMOVE DEMOLISHED ITEMS FROM PROJECT SITE.  PROPERLY DISPOSE OF

ITEMS INCLUDING LAMPS AND BALLASTS.
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LIGHTING DEMOLITION - ALTERNATE 2

EXISTING FIXTURES SHALL BE REPLACED, AS SHOWN ON SHEET E102. REMOVE ALL

INDICATED, BUT ASSOCIATED CIRCUIT SHALL BE REMAIN FOR REUSE IN EACH AREA.
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LIGHTING GENERAL NOTES:

1. ITEMS SHOWN IN BOLD ARE NEW. ITEMS SHOWN IN HALFTONE ARE EXISTING

TO REMAIN.

2. REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR EXACT

LUMINAIRE AND DEVICE LOCATIONS.

3. REFER TO SHEET E000 FOR LIGHTING CIRCUIT AND ANNOTATION LEGEND.

4. EMERGENCY LUMINAIRES REQUIRE ADDITIONAL CONTROL DEVICES WITH

MULTIPLE CONNECTIONS SUCH AS UNSWITCHED NORMAL POWER, SWITCHED

NORMAL POWER, AND UNSWITCHED EMERGENCY POWER. SEE LIGHTING

CONTROL SCHEDULE FOR EMERGENCY LIGHTING RELAY REQUIREMENTS.

VERIFY EXACT WIRING REQUIREMENTS WITH RELAYS PROVIDED. UPON

NORMAL POWER FAILURE, CONTROL DEVICES SHALL CONNECT THE

EMERGENCY LUMINAIRE(S) AT FULL INTENSITY TO THE UNSWITCHED

EMERGENCY POWER CIRCUIT REGARDLESS OF THE POSITION OF THE

ASSOCIATED SWITCH. EMERGENCY LIGHTING UL924 RELAYS ARE NOT

INDICATED ON PLANS.

5. CONNECT EXIT SIGNS TO NEAREST UNSWITCHED EMERGENCY LIGHTING

CIRCUIT SERVING CORRESPONDING AREA, UNLESS OTHERWISE INDICATED.

6. CONNECT EXIT LIGHTS, EMERGENCY BATTERY INVERTERS, EMERGENCY

BATTERY PACKS AND EMERGENCY BATTERY UNIT FIXTURES TO NEAREST

UNSWITCHED NORMAL LIGHTING CIRCUIT SERVING CORRESPONDING AREA,

UNLESS OTHERWISE INDICATED.  CONNECT INVERTERS AND BATTERY PACKS

SO THAT ASSOCIATED LUMINAIRES ARE CONTROLLED WITH OTHER

LUMINAIRES IN THE SAME SPACE, AND ARE ENERGIZED UPON POWER

FAILURE.

7. UNLESS OTHERWISE INDICATED, CONNECT NORMAL RELOCATED LUMINAIRES

TO EXISTING NORMAL CIRCUIT SERVING LUMINAIRES IN AREA. CONNECT

EMERGENCY LUMINAIRES AND EXIT SIGNS UNSWITCHED TO EXISTING

EMERGENCY CIRCUIT SERVING LUMINAIRES IN THIS AREA.

8. ANY EXISTING DEVICES AND FACEPLATES THAT ARE EXISTING TO REMAIN,

AND ARE NOT IVORY IN COLOR, SHALL BE REPLACED WITH IVORY DEVICE TO

MATCH.

FIRE ALARM GENERAL NOTES:

1. FIRE ALARM DEVICES ARE INDICATED SCHEMATICALLY FOR DESIGN INTENT.

DEVICE QUANTITIES INDICATED ARE MINIMUM.  PROVIDE ADDITIONAL

DEVICES AS REQUIRED.  FIRE ALARM SUPPLIER SHALL SELECT CANDELA

RATINGS OF STROBES TO PROVIDE REQUIRED COVERAGE.

2. EXISTING FIRE ALARM PANEL IS LOCATED IN LEVEL 6 ELECTRICAL ROOM.

3. NEW FIRE ALARM DEVICES SHALL MATCH EXISTING, AND SHALL CONNECT

INTO EXISTING FIRE ALARM SYSTEM. MODIFY EXISTING SYSTEM AS

REQUIRED TO ACCOMMODATE NEW DEVICES.

FLAG NOTES

RELOCATE LIGHT SWITCH AS SHOWN FOR CONTROL OF DOWNLIGHTS

IN ENTRY.

PROVIDE LIGHT SWITCH AS SHOWN FOR CONTROL OF SIGNAGE

FIXTURE IN ENTRY.

RELOCATE LIGHT SWITCH AS SHOWN FOR CONTROL OF OPEN OFFICE

LIGHTING.

PROVIDE 3-WAY SWITCH FOR CONTROL OF EXISTING FIXTURES IN

CORRIDOR AS INDICATED.

RELOCATE LIGHT SWITCH AS SHOWN FOR CONTROL OF EXISTING

FIXTURES IN CORRIDOR AS INDICATED.

RELOCATE LIGHT SWITCH AS SHOWN FOR CONTROL OF EXISTING OPEN

OFFICE LIGHTING.
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LIGHTING SCOPE - BASE BID

EXISTING FIXTURES SHALL BE REUSED. FIXTURES INDICATED ON PLAN TO BE

RELOCATED (R) SHALL BE REINSTALLED IN INDICATED LOCATION. CLEAN ALL

FIXTURES PRIOR TO CONSTRUCTION COMPLETE.

LIGHTING SCOPE - ALTERNATE 1

EXISTING FIXTURES SHALL BE REUSED. FIXTURES INDICATED ON PLAN TO BE

RELOCATED (R) SHALL BE REINSTALLED IN INDICATED LOCATION. ALL 2X4 FIXTURES

SHALL BE RELAMPED WITH LED T8 LAMPS AND CLEANED PRIOR TO CONSTRUCTION

COMPLETE. RETROFIT TUBES SHALL BE 4' LED T8 RETROFIT TUBES, 1500 LUMENS

(3000 LUMEN FIXTURE EQUIVALENT), 4000K. VERIFY COMPATIBILITY WITH EXISTING

FIXTURE BALLAST.

4

5

a a
R

a

RR

3c

d 5

43b

a 2
3

1

a
L1

R
F

aa

3b

R
aaa

a

aaaa

aaaa

aaaa

F

F

R
F

6

6

07/09/2024

CA-2169

00003 - MPE (Frank Reida)
Lighting to meet IECC 2018

00003 - MPE (Frank Reida)

Lighting to meet IECC 2018



Sheet No.

File Path

Designed:

Drawn by:

Reviewed:

Proj: 4955

Agency Approval

Mechanical/Electrical Engineers

i n n e r s p a c e

335 north 8th street, suite c

s t u d i o s

lincoln, nebraska 68508

402.475.7234

permission to reproduce all or part of this drawing is hereby granted

solely for the limited purpose of construction of this project or archiving.

unauthorized copying, disclosure, or construction use without written

permission of innerspace studios is prohibited.

do not scale drawings.  verify all dimensions and clearances at site or

from architectural, structural, shop, and other appropriate drawings.

lay out and coordinate all work prior to installation to provide

clearances required for operation, maintenance, and codes.

verify non-interference with other work.  do not fabricate prior to

verification of clearances for all trades.

Structural Engineer

Civil Engineer

Frankel Zacharia
Sixth Floor Remodel
11404 West Dodge Road
Omaha, NE 68154

1201 Cass Street
Omaha, NE 68102

402.346.7007

Alvine Engineers

NOTE:

DO NOT SCALE DRAWINGS. VERIFY ALL DIMENSIONS

and clearances from ARCHITECTURAL, STRUCTURAL, shop

and other appropriate drawing or at site. lay out and

coordinate all work prior to installation to provide clearances

required for operation, maintenance, and codes and verify

non-interference with other work. DO NOT FABRICATE

PRIOR TO VERIFICATION OF CLEARANCE FOR ALL

TRADES. READ SPECIFICATIONS.

   COPYRIGHT 2024C

Permission to reproduce all or part of this drawing  is hereby

granted solely for the limited purpose of  construction of this

project or archiving. Unauthorized copying, disclosure or

construction use  without written permission of Alvine

Engineering is prohibited by copyright law.

AE# 20241004

Ju
ly

 0
8,

 2
02

4 
 4

:4
1p

m
  2

02
41

00
4E

10
2.

dw
g 

 a
m

on
tie

l

Lighting & Fire Alarm Plan -
Alternate 2

E102
mrg

arn

Lighting and Fire Alarm Plan - Alternate 2
1/8" = 1'-0"
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LIGHTING GENERAL NOTES:

1. ITEMS SHOWN IN BOLD ARE NEW. ITEMS SHOWN IN HALFTONE ARE EXISTING

TO REMAIN.

2. REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR EXACT

LUMINAIRE AND DEVICE LOCATIONS.

3. REFER TO SHEET E000 FOR LIGHTING CIRCUIT AND ANNOTATION LEGEND.

4. EMERGENCY LUMINAIRES REQUIRE ADDITIONAL CONTROL DEVICES WITH

MULTIPLE CONNECTIONS SUCH AS UNSWITCHED NORMAL POWER, SWITCHED

NORMAL POWER, AND UNSWITCHED EMERGENCY POWER. SEE LIGHTING

CONTROL SCHEDULE FOR EMERGENCY LIGHTING RELAY REQUIREMENTS.

VERIFY EXACT WIRING REQUIREMENTS WITH RELAYS PROVIDED. UPON

NORMAL POWER FAILURE, CONTROL DEVICES SHALL CONNECT THE

EMERGENCY LUMINAIRE(S) AT FULL INTENSITY TO THE UNSWITCHED

EMERGENCY POWER CIRCUIT REGARDLESS OF THE POSITION OF THE

ASSOCIATED SWITCH. EMERGENCY LIGHTING UL924 RELAYS ARE NOT

INDICATED ON PLANS.

5. CONNECT EXIT SIGNS TO NEAREST UNSWITCHED EMERGENCY LIGHTING

CIRCUIT SERVING CORRESPONDING AREA, UNLESS OTHERWISE INDICATED.

6. CONNECT EXIT LIGHTS, EMERGENCY BATTERY INVERTERS, EMERGENCY

BATTERY PACKS AND EMERGENCY BATTERY UNIT FIXTURES TO NEAREST

UNSWITCHED NORMAL LIGHTING CIRCUIT SERVING CORRESPONDING AREA,

UNLESS OTHERWISE INDICATED.  CONNECT INVERTERS AND BATTERY PACKS

SO THAT ASSOCIATED LUMINAIRES ARE CONTROLLED WITH OTHER

LUMINAIRES IN THE SAME SPACE, AND ARE ENERGIZED UPON POWER

FAILURE.

7. UNLESS OTHERWISE INDICATED, CONNECT NORMAL RELOCATED LUMINAIRES

TO EXISTING NORMAL CIRCUIT SERVING LUMINAIRES IN AREA. CONNECT

EMERGENCY LUMINAIRES AND EXIT SIGNS UNSWITCHED TO EXISTING

EMERGENCY CIRCUIT SERVING LUMINAIRES IN THIS AREA.

8. ANY EXISTING DEVICES AND FACEPLATES THAT ARE EXISTING TO REMAIN,

AND ARE NOT IVORY IN COLOR, SHALL BE REPLACED WITH IVORY DEVICE TO

MATCH.

FIRE ALARM GENERAL NOTES:

1. FIRE ALARM DEVICES ARE INDICATED SCHEMATICALLY FOR DESIGN INTENT.

DEVICE QUANTITIES INDICATED ARE MINIMUM.  PROVIDE ADDITIONAL

DEVICES AS REQUIRED.  FIRE ALARM SUPPLIER SHALL SELECT CANDELA

RATINGS OF STROBES TO PROVIDE REQUIRED COVERAGE.

2. EXISTING FIRE ALARM PANEL IS LOCATED IN LEVEL 6 ELECTRICAL ROOM.

3. NEW FIRE ALARM DEVICES SHALL MATCH EXISTING, AND SHALL CONNECT

INTO EXISTING FIRE ALARM SYSTEM. MODIFY EXISTING SYSTEM AS

REQUIRED TO ACCOMMODATE NEW DEVICES.

FLAG NOTES

REUSE EXISTING JUNCTION BOX AND PATHWAY FOR NEW LIGHT

SWITCH.
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LIGHTING SCOPE - ALTERNATE 2
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Power Plan
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A1
 E201

EX.

H6

EX.

L6A

EX.

L6B

G,AC

J

FLAG NOTES

REUSE EXISTING JUNCTION BOX AND PATHWAY FOR NEW RECEPTACLE.

CONNECT WHIP SUPPLIED WITH POWERED FURNITURE. COORDINATE

ROUGH-IN WALL LOCATION AND CONFIRM CONNECTION

REQUIREMENTS WITH FURNITURE VENDOR SHOP DRAWINGS PRIOR TO

ROUGH-IN.

PROVIDE 4-11/16" SQUARE BOX WITH (1) 1" C TO ABOVE ACCESSIBLE

CEILING. PROVIDE A GROMMETED FACEPLATE OPENING FOR CABLING

INTO FURNITURE SYSTEM.

PROVIDE 2-1/2"C FROM EACH JUNCTION BOX SHOWN TO ABOVE

ACCESSIBLE CEILING.

CONNECT NEW DEVICE TO EXISTING CIRCUIT.

PROVIDE ARLINGTON TVBU810 DISPLAY BACKBOX IN WALL WITH

DUPLEX RECEPTACLE. PROVIDE 1" C TO ACCESSIBLE CEILING SPACE

FOR DATA/COAX CABLING.

PROVIDE 4-11/16" SQUARE BOX WITH (2) 1" C TO ABOVE ACCESSIBLE

CEILING. PROVIDE A GROMMETED FACEPLATE OPENING FOR CABLING

INTO FURNITURE SYSTEM.

REUSE EXISTING FURNITURE POWER CIRCUIT AND PATHWAY FOR

CABLING FOR NEW FURNITURE SYSTEM.

FIELD VERIFY EXACT LOCATION WITH FURNITURE SUPPLIER PRIOR TO

FLOORBOX ROUGH-IN, TYPICAL FOR ALL NEW CORE DRILLS.

PROVIDE ROUGH-IN FOR CARD READER.

PROVIDE LEGRAND CONNECTRAC UNDER CARPET FROM COLUMN TO

SYSTEMS FURNITURE LOCATION FOR POWER AND DATA CABLING.

PROVIDE ALL ACCESSORIES INCLUDED FOR A COMPLETE

INSTALLATION.

1

2

3

POWER GENERAL NOTES:

1. ITEMS SHOWN IN BOLD ARE NEW. ITEMS SHOWN IN HALFTONE ARE EXISTING

TO REMAIN.

2. PROVIDE POWER CONNECTION TO CONTROL PANELS, TRANSFORMERS AND

OTHER ITEMS FURNISHED BY MECHANICAL CONTRACTOR.  COORDINATE

LOCATIONS OF DEVICES REQUIRING POWER CONNECTIONS WITH MECHANICAL

CONTRACTOR.

3. LABEL RECEPTACLE WALL PLATES WITH THE CORRESPONDING PANEL AND

CIRCUIT NUMBER.

4. PROVIDE A COMMON NEUTRAL FOR MULTIPLE CIRCUITS SERVING SYSTEMS

FURNITURE.  PROVIDE HANDLE TIES ON ASSOCIATED BREAKERS.

5. REFER TO ARCHITECTURAL AND FINAL FURNITURE PLANS FOR FINAL

FLOORBOX LOCATIONS, INCLUDING DIMENSIONS.

6. CONNECT NEW CIRCUITS TO EXISTING SPARE 20/1 CIRCUIT BREAKER OR 20/1

CIRCUIT BREAKER MADE SPARE BY DEMOLITION WORK IN EXISTING PANEL L6A

OR L6B. IF ADEQUATE SPARES ARE NOT AVAILABLE, PROVIDE ADDITIONAL 20/1

10KAIC SQUARE D CIRCUIT BREAKER AS REQUIRED.

7. ANY EXISTING DEVICES AND FACEPLATES THAT ARE EXISTING TO REMAIN,

AND ARE NOT IVORY IN COLOR, SHALL BE REPLACED WITH IVORY DEVICE AND

FACEPLATE TO MATCH.
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LUMINAIRE SCHEDULE

MARK DESCRIPTION MANUFACTURER CATALOG NO.

SOURCE DATA
COLOR

TEMP (K)
DIMMING

PROTOCOL
VOLTAGE MOUNTING FINISH

ALTERNATE
MANUFACTURERS
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LIGHTING CONTROL SCHEDULE
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LOW VOLTAGE SWITCH SCHEDULE
SWITCH
NUMBER

$x

MINIMUM
BUTTON

QUANTITY
BUTTON ENGRAVED LABEL ROOM ZONES CONTROLLED FUNCTION REMARKS

1

E301

COMMUNICATIONS ROUGH-IN
NO SCALE

1" CONDUIT STUBBED UP TO ABOVE

NEAREST  ACCESSIBLE CEILING,

4-11/16" SQUARE 2 1/8" DEEP BOX,

SINGLE GANG PLASTER RING

AND BLANK COVER PLATE

LABEL EACH END

OF PULL STRING

BUSHING

PULL STRING

2

E301

POKE-THRU TO CEILING
ROUGH-IN WITH DISPLAY ROUGH-IN 
NO SCALE

LABEL EACH END

OF PULL STRING (TYP)

PULL STRING (TYP)

BUSHING (TYP)

POKE-THRU

AV CONDUITDATA CONDUIT

WALL MOUNT

DISPLAY BACK-BOX

ARLINGTON TVBU810

STUB CONDUITS

ABOVE ACCESSIBLE

CEILING WITHIN ROOM

WALL

FLOOR

1. REFER TO POKE-THRU SCHEDULE FOR ADDITIONAL INFORMATION ON POKE-THRU REQUIREMENTS.

NOTES

2. REFER TO POKE-THRU SCHEDULES FOR CONDUIT SIZE REQUIREMENTS.

QUANTITY AS NOTED ON DRAWINGS

FLOOR BOX AND POKE THRU SCHEDULE

MARK
FLOOR POKE ON

MANUFACTURER MODEL NO. COVER
COMPARTMENTS (QTY.) CONDUIT (PER COMPARTMENT)

REMARKS
BOX THRU GRADE POWER VOICE/DATA AV SPARE AV VOICE/DATA SPARE
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SECTION 26 0400

COMMON REQUIREMENTS FOR ELECTRICAL

PART 1  GENERAL

1.1 SUMMARY

A. THIS SECTION DESCRIBES THE GENERAL REQUIREMENTS OF THESE SPECIFICATIONS AND

SHALL APPLY TO ALL PHASES OF THE WORK SPECIFIED, SHOWN ON THE DRAWINGS, OR

REQUIRED TO PROVIDE FOR COMPLETE INSTALLATION OF ALL SYSTEMS FOR THIS PROJECT.

B. THIS SECTION INCLUDES BASIC MATERIALS AND METHODS TO COMPLEMENT OTHER DIVISION

26 SECTIONS.

1.2 WARRANTIES

A. WARRANT MATERIALS, WORKMANSHIP AND EQUIPMENT AGAINST DEFECTS FOR A PERIOD OF

ONE YEAR AFTER THE DATE OF SUBSTANTIAL COMPLETION.

B. CERTAIN EQUIPMENT SHALL BE WARRANTED BEGINNING AT THE TIME OF FINAL ACCEPTANCE

OR FOR LONGER PERIODS OF TIME AS SPECIFIED IN THOSE DIVISIONS OF THE PROJECT

MANUAL.

C. REPAIR OR REPLACE, AT NO ADDITIONAL COST TO THE OWNER, ANY ITEM WHICH MAY

BECOME DEFECTIVE WITHIN THE WARRANT PERIOD.

D. ANY MANUFACTURERS' WARRANTIES CONCERNING ANY ITEM INSTALLED WILL RUN TO THE

BENEFIT OF THE OWNER.

E. THE CONTRACTOR AGREES NOT TO VOID OR IMPAIR, OR TO ALLOW SUB-CONTRACTORS TO

VOID OR IMPAIR, ANY WARRANTIES REGARDING PRODUCTS OR ITEMS INSTALLED AS PART OF

THIS PROJECT.

F. THE REPAIR OF FAULTY WORKMANSHIP SHALL BE CONSIDERED TO BE INCLUDED IN THE

CONTRACT.

1.3 ALTERNATES

A. ALTERNATES, IF REQUIRED, SHALL BE AS DESCRIBED IN THE “ALTERNATES” SECTION OF THIS
PROJECT MANUAL, AS DESCRIBED ON THE PROPOSAL FORM, OR AS INDICATED ON THE

DRAWINGS.

1.4 QUESTIONS OF INTERPRETATION DURING BIDDING PHASE

A. IF QUESTIONS ARISE DURING THE BIDDING PROCESS REGARDING THE MEANING OF ANY

PORTION OF THE CONTRACT DOCUMENTS, THE PROSPECTIVE BIDDER SHALL SUBMIT THE

QUESTIONS TO THE ARCHITECT/ENGINEER FOR CLARIFICATION.

B. ANY DEFINITIVE INTERPRETATION OR CLARIFICATION OF THE CONTRACT DOCUMENTS WILL

BE PUBLISHED BY ADDENDA, PROPERLY ISSUED TO EACH PERSON HOLDING DOCUMENTS,

PRIOR TO THE BID DATE.

C. VERBAL INTERPRETATION OR EXPLANATION NOT ISSUED IN THE FORM OF AN ADDENDUM

SHALL NOT BE CONSIDERED PART OF THE BIDDING DOCUMENTS.

D. WHEN SUBMITTING QUESTIONS FOR CLARIFICATION, ADEQUATE TIME FOR ISSUANCE AND

DELIVERY OF ADDENDA MUST BE ALLOWED.

E. THE ARCHITECT/ENGINEER SHALL BE THE SOLE JUDGE REGARDING INTERPRETATIONS OF

CONFLICTS WITHIN CONTRACT DOCUMENTS.

1.5 CONTRACT DOCUMENT DISCREPANCIES

A. IF ANY AMBIGUITIES SHOULD APPEAR IN THE CONTRACT DOCUMENTS, REQUEST

CLARIFICATION FROM THE ARCHITECT/ENGINEER BEFORE PROCEEDING WITH THE WORK.

B. IF THE CONTRACTOR FAILS TO MAKE SUCH REQUEST, NO EXCUSE WILL THEREAFTER BE

ENTERTAINED FOR FAILURE TO CARRY OUT THE WORK IN A MANNER SATISFACTORY TO THE

ARCHITECT/ENGINEER.

C. SHOULD A CONFLICT OCCUR WITHIN THE CONTRACT DOCUMENTS, THE CONTRACTOR IS

DEEMED TO HAVE ESTIMATED THE MORE EXPENSIVE WAY OF DOING THE WORK UNLESS A

WRITTEN CLARIFICATION FROM THE ARCHITECT/ENGINEER WAS REQUESTED AND OBTAINED

BEFORE SUBMISSION OF PROPOSED METHODS OR MATERIALS.

D. THE ARCHITECT/ENGINEER SHALL BE THE SOLE JUDGE REGARDING INTERPRETATIONS OF

CONFLICTS WITHIN CONTRACT DOCUMENTS.

1.6 DEFINITIONS

A. THE FOLLOWING DEFINITIONS SHALL APPLY THROUGHOUT THE CONTRACT DOCUMENTS:

1. ARCHITECT/ENGINEER:  ARCHITECT OR ENGINEER

2. CODE:  APPLICABLE NATIONAL, STATE AND LOCAL CODES

3. MECHANICAL:  PLUMBING, HVAC, AND FIRE PROTECTION WORK REQUIRED BY THE

CONTRACT DOCUMENTS

4. ELECTRICAL:  ELECTRICAL AND FIRE ALARM WORK REQUIRED BY THE CONTRACT

DOCUMENTS

5. CONTRACTOR:  ANY CONTRACTOR PERFORMING WORK REQUIRED BY THE CONTRACT

DOCUMENTS

6. INDICATED:  NOTED, SCHEDULED OR SPECIFIED

7. SELECTED:  SELECTED BY THE ARCHITECT/ENGINEER.

8. PROVIDE:  FURNISH, INSTALL, CONNECT AND TESTED COMPLETE AND READY FOR USE

9. FURNISH:  SUPPLY AND DELIVER TO THE SITE READY FOR INSTALLATION

10. INSTALL: INSTALL COMPLETE, PER CONTRACT DOCUMENTS AND MANUFACTURER'S

REQUIREMENTS.

11. FINISHED SPACES:  SPACES OTHER THAN MECHANICAL AND ELECTRICAL EQUIPMENT

ROOMS, FURRED SPACES, PIPE AND DUCT SHAFTS, UNHEATED SPACES IMMEDIATELY

BELOW ROOF, SPACES ABOVE CEILINGS, UNEXCAVATED SPACES, CRAWL SPACES, AND

TUNNELS.

12. EXPOSED, INTERIOR INSTALLATIONS:  EXPOSED TO VIEW INDOORS.  EXAMPLES INCLUDE

FINISHED OCCUPIED SPACES AND MECHANICAL EQUIPMENT ROOMS.

13. CONCEALED, INTERIOR INSTALLATIONS:  CONCEALED FROM VIEW AND PROTECTED

FROM PHYSICAL CONTACT BY BUILDING OCCUPANTS.  EXAMPLES INCLUDE ABOVE

CEILINGS AND IN DUCT SHAFTS.

14. DRY LOCATIONS:  A LOCATION NOT NORMALLY SUBJECT TO DAMPNESS OR WETNESS. A

LOCATION CLASSIFIED AS DRY MAY BE TEMPORARILY SUBJECT TO DAMPNESS OR

WETNESS, AS IN THE CASE OF A BUILDING UNDER CONSTRUCTION.

1.7 SYMBOLS

A. ITEMS OF EQUIPMENT AND MATERIALS ARE INDICATED ON THE DRAWINGS IN ACCORDANCE

WITH THE SYMBOLS ON THE PLANS.

1.8 ABBREVIATIONS

A. REFER TO ABBREVIATIONS LIST ON THE DRAWINGS.

B. THE FOLLOWING ABBREVIATIONS APPLY THROUGHOUT THE CONTRACT DOCUMENTS:

1. ADA:  AMERICANS WITH DISABILITIES ACT

2. ANSI:  AMERICAN NATIONAL STANDARDS INSTITUTE

3. ASHRAE:  AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR CONDITIONING

ENGINEERS

4. ASME:  AMERICAN SOCIETY OF MECHANICAL ENGINEERS

5. ASTM SPECIFICATION:  STANDARD SPECIFICATIONS OF THE AMERICAN SOCIETY FOR

TESTING MATERIALS

6. FM:  FACTORY MUTUAL ENGINEERING CORPORATION

7. IRI:  INDUSTRIAL RISK INSURERS

8. NEC:  NATIONAL ELECTRICAL CODE, LATEST EDITION

9. NEMA:  NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION

10. NFPA:  NATIONAL FIRE PROTECTION ASSOCIATION

11. UL OR UNDERWRITERS:  UNDERWRITERS LABORATORIES, INC.

1.9 CODES

A. THE WORK SHALL BE PERFORMED BY PERSONS SKILLED IN THE TRADE INVOLVED AND SHALL

BE DONE IN A MANNER CONSISTENT WITH NORMAL INDUSTRY STANDARDS.

B. THE WORK SHALL CONFORM TO ALL APPLICABLE SECTIONS OF CURRENTLY ADOPTED

EDITIONS OF THE FOLLOWING CODES, STANDARDS, AND SPECIFICATIONS:

1. INTERNATIONAL BUILDING CODE (IBC)

2. INTERNATIONAL FIRE CODE (IFC)

3. INTERNATIONAL ENERGY CONSERVATION CODE (IECC)

4. SAFETY AND HEALTH REGULATIONS FOR CONSTRUCTION

5. OCCUPATIONAL SAFETY AND HEALTH STANDARDS (OSHA), NATIONAL CONSENSUS

STANDARDS AND ESTABLISHED FEDERAL STANDARDS

6. NATIONAL ELECTRICAL CODE (NEC)

7. NATIONAL ELECTRICAL SAFETY CODE (NESC)

8. NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

9. LIFE SAFETY CODE (NFPA 101)

10. FACTORY MUTUAL GLOBAL ENGINEERING (FMG)

11. UNDERWRITERS' LABORATORIES, INC. (UL)

12. NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

13. INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

14. INSULATED POWER CABLE ENGINEERS ASSOCIATION (IPCEA)

15. TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

16. BUILDING INDUSTRY CONSULTING SERVICE INTERNATIONAL (BICSI)

17. APPLICABLE NATIONAL, STATE AND LOCAL CODES

C. WHERE THERE IS A CONFLICT BETWEEN THE CODE AND THE CONTRACT DOCUMENTS, THE

CODE SHALL HAVE PRECEDENCE ONLY WHEN IT IS MORE STRINGENT THAN THE CONTRACT

DOCUMENTS.

1. ITEMS THAT ARE ALLOWED BY THE CODE BUT ARE LESS STRINGENT THAN THOSE

SPECIFIED SHALL NOT BE SUBSTITUTED.

1.10 PERMITS

A. THE CONTRACTORS SHALL FAMILIARIZE THEMSELVES WITH REQUIREMENTS REGARDING

PERMITS, FEES, ETC., AND SHALL COMPLY WITH THEM.

B. PERMITS, LICENSES, INSPECTIONS AND ARRANGEMENTS REQUIRED FOR THE WORK SHALL

BE OBTAINED BY THE CONTRACTOR AT HIS EXPENSE.

1.11 MATERIALS AND EQUIPMENT MANUFACTURERS

A. OPTIONS IN SELECTING MATERIALS AND EQUIPMENT ARE LIMITED BY REQUIREMENTS OF THE

CONTRACT DOCUMENTS AND GOVERNING REGULATIONS.  THEY ARE NOT CONTROLLED BY

INDUSTRY TRADITIONS OR PROCEDURES EXPERIENCED ON PREVIOUS CONSTRUCTION

PROJECTS.

B. MATERIALS AND EQUIPMENT SHALL BE PROVIDED IN ACCORDANCE WITH THE FOLLOWING:

1. PRIMARY DESIGN PRODUCTS:  PRIMARY DESIGN PRODUCTS ARE THOSE PRODUCTS

AROUND WHICH THE PROJECT WAS DESIGNED IN TERMS OF CAPACITY, PERFORMANCE,

PHYSICAL SIZE AND QUALITY.

2. PRIMARY DESIGN PRODUCTS ARE INDICATED BY USE OF A SINGLE MANUFACTURER'S

NAME, MODEL NUMBER OR SIMILAR DATA ON DRAWINGS OR SCHEDULES OR WITHIN

THE SPECIFICATIONS.

3. PROVIDE PRIMARY DESIGN PRODUCTS UNLESS SUBSTITUTIONS ARE MADE IN

ACCORDANCE WITH THE FOLLOWING PARAGRAPHS.

4. ACCEPTABLE EQUIVALENT SUBSTITUTIONS:  ACCEPTABLE EQUIVALENT SUBSTITUTIONS

ARE PRODUCTS OF MANUFACTURERS OTHER THAN THOSE LISTED FOR THE PRIMARY

DESIGN PRODUCTS.  EQUIVALENT ACCEPTABLE SUBSTITUTIONS SHALL MEET EACH OF

THE FOLLOWING REQUIREMENTS:

a. THE PRODUCT SHALL BE MANUFACTURED BY ONE OF THE ACCEPTABLE

MANUFACTURERS LISTED IN THE PROJECT MANUAL, DRAWINGS, OR ADDENDA.

b. THE PRODUCT SHALL MEET OR EXCEED THE REQUIREMENTS OF THE CONTRACT

DOCUMENTS IN TERMS OF QUALITY, PERFORMANCE, SUITABILITY, APPEARANCE,

AND PHYSICAL CHARACTERISTICS.

c. THE CONTRACTOR PROVIDING THE SUBSTITUTION SHALL BEAR THE TOTAL COST

OF CHANGES DUE TO SUBSTITUTIONS.  THESE COSTS MAY INCLUDE ADDITIONAL

COMPENSATION TO THE ARCHITECT/ENGINEER FOR REDESIGN AND EVALUATION

SERVICES, INCREASED COST OF WORK BY THE OWNER OR OTHER CONTRACTORS,

AND SIMILAR CONSIDERATIONS.

5. PERFORMANCE REQUIREMENTS:  WHERE THE CONTRACT DOCUMENTS LIST

PERFORMANCE REQUIREMENTS OR DESCRIBE A PRODUCT OR ASSEMBLY

GENERICALLY, PROVIDE PRODUCTS THAT COMPLY WITH THE SPECIFIC REQUIREMENTS

INDICATED AND THAT ARE RECOMMENDED BY THE MANUFACTURER FOR THE

RESPECTIVE APPLICATION.

6. COMPLIANCE WITH STANDARDS, CODES AND REGULATIONS:  WHERE THE

SPECIFICATIONS REQUIRE ONLY COMPLIANCE WITH AN IMPOSED STANDARD, CODE OR

REGULATION, THE CONTRACTOR HAS THE OPTION OF SELECTING A PRODUCT THAT

COMPLIES WITH SPECIFICATION REQUIREMENTS, INCLUDING THE STANDARDS, CODES

AND REGULATIONS.

C. PROPOSED SUBSTITUTIONS WILL BE JUDGED ON THE BASIS OF QUALITY, PERFORMANCE,

APPEARANCE AND ON THE GOVERNING SPACE LIMITATIONS.  THE REPUTATION OF THE

MANUFACTURER, DELIVERY TIME REQUIREMENTS, AND THE AVAILABILITY OF REPAIR OR

REPLACEMENT PARTS MAY ALSO BE CONSIDERED.

D. THE ARCHITECT/ENGINEER SHALL BE THE SOLE AND FINAL JUDGE AS TO THE SUITABILITY OF

SUBSTITUTION ITEMS.

1.12 SUBMITTALS

A. SHOP DRAWINGS, PRODUCT DATA AND SAMPLES:

1. OTHER SECTIONS IN THE PROJECT MANUAL SHALL BE ADHERED TO IF MORE

STRINGENT THAN THE FOLLOWING PARAGRAPHS.

2. WHEN REQUIRED BY OTHER SECTIONS OF THIS PROJECT MANUAL, SUBMIT SHOP

DRAWINGS, PRODUCT DATA OR SAMPLES TO THE ARCHITECT/ENGINEER FOR REVIEW.

3. SUBMITTALS DEEMED UNNECESSARY BY THE ARCHITECT/ENGINEER SHALL BE

RETURNED INDICATING “NO ACTION TAKEN”.
4. A COMPLETED COPY OF THE TRANSMITTAL FORM INCLUDED WITH THE PROJECT

MANUAL SHALL ACCOMPANY EACH SUBMITTAL.

5. SUBMITTALS SHALL BE NUMBERED CONSECUTIVELY.

6. UNLESS OTHERWISE NOTED, SUBMIT ONE COPY ELECTRONICALLY OF SHOP DRAWINGS

AND PRODUCT DATA FOR REVIEW.  REVIEW COMMENTS WILL BE RETURNED

ELECTRONICALLY.  A HARD COPY OF THE ELECTRONIC SUBMITTAL WILL BE RETURNED

IF REQUESTED.

7. PRODUCT DATA ARE ILLUSTRATIONS, STANDARD SCHEDULES, PERFORMANCE CHARTS,

INSTRUCTION BROCHURES, DIAGRAMS AND OTHER INFORMATION FURNISHED BY THE

CONTRACTOR, MANUFACTURER, SUPPLIER, OR DISTRIBUTOR TO ILLUSTRATE A

MATERIAL, PRODUCT OR SYSTEM FOR SOME PORTION OF THE WORK.

8. EACH SUBMITTAL SHALL CLEARLY INDICATE PROPOSED ITEMS, CAPACITIES,

CHARACTERISTICS AND DETAILS IN CONFORMANCE WITH CONTRACT DOCUMENTS.

EQUIPMENT ITEMS SHALL BE MARKED WITH THE SAME ITEM NUMBER AS USED ON

DRAWINGS OR SCHEDULES.  CAPACITIES, DIMENSIONS AND SPECIAL FEATURES

REQUIRED SHALL BE CERTIFIED BY THE MANUFACTURER.

9. SUBMITTALS SHALL INDICATE MANUFACTURER'S DELIVERY TIME FOR THE ITEM AFTER

REVIEW BY THE ARCHITECT/ENGINEER.

10. THE ARCHITECT/ENGINEER SHALL REVIEW OR TAKE OTHER APPROPRIATE ACTION UPON

THE CONTRACTOR'S SUBMITTALS SUCH AS SHOP DRAWINGS, PRODUCT DATA AND

SAMPLES, BUT ONLY TO DETERMINE CONFORMANCE WITH THE DESIGN CONCEPT OF

THE WORK AND THE INFORMATION GIVEN IN THE CONTRACT DOCUMENTS.

11. CONTRACTOR SHALL NOT BE RELIEVED OF RESPONSIBILITY FOR ANY DEVIATION FROM

THE REQUIREMENTS OF THE CONTRACT DOCUMENTS BY THE ARCHITECT/ENGINEER'S

REVIEW OF SHOP DRAWINGS, PRODUCT DATA OR SAMPLES.

12. CONTRACTOR SHALL NOT BE RELIEVED FROM RESPONSIBILITY FOR ERRORS OR

OMISSIONS IN THE SHOP DRAWINGS, PRODUCT DATA OR SAMPLES BY THE

ARCHITECT/ENGINEER'S REVIEW OF THOSE DRAWINGS.

13. NO PORTION OF THE WORK REQUIRING SUBMISSION OF A SHOP DRAWING, PRODUCT

DATA OR SAMPLE SHALL BE COMMENCED UNTIL THE SUBMITTAL HAS BEEN REVIEWED

BY THE ARCHITECT/ENGINEER.  SUCH PORTIONS OF THE WORK SHALL BE IN

ACCORDANCE WITH REVIEWED SUBMITTALS.

14. THE SUCCESSFUL CONTRACTOR/SUPPLIER MAY, AT THEIR OPTION, OBTAIN DXF OR

AUTOCAD DWG ELECTRONIC DRAWING FILES FOR USE IN PREPARATION OF SHOP

DRAWINGS.

a. THIS INFORMATION IS AVAILABLE FROM ALVINE ENGINEERING UPON WRITTEN

REQUEST.

b. THE USE OF THESE DRAWING FILES IS INTENDED SOLELY FOR THE PREPARATION

OF DRAWINGS AS REQUIRED BY THESE CONTRACT DOCUMENTS.

c. ANY OTHER USE IS STRICTLY PROHIBITED BY COPYRIGHT LAWS.

d. THE USER OF THESE ELECTRONIC DRAWING FILES ASSUMES FULL

RESPONSIBILITY FOR THEIR ACCURACY AND SCALE.

B. OPERATION AND MAINTENANCE MANUALS:

1. PREPARE THREE (3) OPERATION AND MAINTENANCE MANUALS FOR THE EQUIPMENT

FURNISHED.  MANUALS SHALL BE SUBMITTED TO THE ARCHITECT/ENGINEER FOR

REVIEW AND DISTRIBUTION TO THE OWNER NOT LESS THAN 30 DAYS PRIOR TO

SUBSTANTIAL COMPLETION OF THE PROJECT.  MANUALS NOT MEETING THE FOLLOWING

REQUIREMENTS MAY BE REJECTED BY THE ARCHITECT/ENGINEER.

2. MANUAL SHALL INCLUDE, BUT SHALL NOT BE LIMITED TO, THE FOLLOWING:

a. A COMPLETE INDEX.  CONTRACTOR MAY SUBMIT THE INDEX TO THE

ARCHITECT/ENGINEER FOR REVIEW PRIOR TO SUBMITTAL OF COMPLETE MANUALS

IF DESIRED.

b. NAMES, ADDRESSES AND TELEPHONE NUMBERS.  THIS LIST SHALL INCLUDE THE

MANUFACTURER AND LOCAL REPRESENTATIVE WHO STOCKS OR FURNISHES

REPAIR PARTS FOR ALL ITEMS OF EQUIPMENT AND SHALL BE TYPED ON A SINGLE

PAGE IN FRONT OF THE BINDER.

c. EQUIPMENT ACCESSORY SCHEDULE.  UPON COMPLETION OF THE WORK, FURNISH

THE OWNER WITH A COMPLETE EQUIPMENT ACCESSORY SCHEDULE LISTING EACH

PIECE OF EQUIPMENT AND THE RELATED SIZE, TYPE, NUMBER REQUIRED AND THE

MANUFACTURER OF RENEWABLE ITEMS.

d. MANUFACTURER'S OPERATION AND MAINTENANCE MANUALS AND PARTS LISTS.

e. ONE COPY OF SHOP DRAWINGS AND PRODUCT DATA, CLEARLY MARKED FOR EACH

ITEM FURNISHED USING THE DESIGNATION LABEL SPECIFIED OR INDICATED ON

DRAWINGS.

f. MANUFACTURERS' WARRANTY INFORMATION.

g. NORMAL MAINTENANCE SCHEDULE.  INCLUDE A LISTING OF WORK TO BE

PERFORMED AT VARIOUS TIME INTERVALS; I.E., 30, 90, 180 DAYS AND YEARLY.

1.13 OPERATING TRAINING

A. COMPLETE OPERATING INSTRUCTIONS FOR EACH SYSTEM AND ITEM OF EQUIPMENT SHALL

BE PROVIDED TO THE OWNER'S DESIGNATED PERSONNEL.

B. OPERATION AND MAINTENANCE MANUALS MUST BE REVIEWED AND ACCEPTED BY THE

ARCHITECT/ENGINEER AND PROVIDED TO THE OWNER PRIOR TO OPERATING TRAINING.

C. TRAINING SHALL BE SCHEDULED AT THE CONVENIENCE OF THE OWNER.  A MINIMUM OF 4

HOURS OF TRAINING SHALL BE PROVIDED.

D. TRAINING SHALL INCLUDE INSTRUCTIONS ON THE FOLLOWING:

1. STARTUP AND SHUTDOWN PROCEDURES

2. PERIODIC MAINTENANCE

3. EMERGENCY OPERATION

4. SAFETY

E. IN ADDITION TO THE INSTRUCTIONS REQUIRED ABOVE, WHEREVER POSSIBLE PERFORM THE

OPERATIONS BEING DESCRIBED IN ORDER TO FULLY ILLUSTRATE SYSTEM OPERATION.

F. AT THE COMPLETION OF TRAINING, TURN OVER TO THE OWNER REQUIRED KEYS AND

SPECIAL TOOLS FOR INSTALLED EQUIPMENT.  EACH KEY OR TOOL SHALL BE LABELED WITH

ITS USE.

1.14 QUALITY ASSURANCE

A. CONFORM TO THE REQUIREMENTS OF NFPA 70.

B. PRODUCTS:  LISTED AND CLASSIFIED BY UNDERWRITERS LABORATORIES INC. OR TESTING

FIRM ACCEPTABLE TO THE AUTHORITY HAVING JURISDICTION AS SUITABLE FOR THE

PURPOSE SPECIFIED AND INDICATED.

1.15 COORDINATION

A. COORDINATE ARRANGEMENT, MOUNTING, AND SUPPORT OF ELECTRICAL EQUIPMENT.

1. TO ALLOW MAXIMUM POSSIBLE HEADROOM UNLESS SPECIFIC MOUNTING HEIGHTS THAT

REDUCE HEADROOM ARE INDICATED.

2. TO PROVIDE FOR EASE OF DISCONNECTING THE EQUIPMENT WITH MINIMUM

INTERFERENCE TO OTHER INSTALLATIONS.

3. TO ALLOW RIGHT OF WAY FOR PIPING AND CONDUIT INSTALLED AT REQUIRED SLOPE.

4. SO CONNECTING RACEWAYS, CABLES, WIREWAYS, CABLE TRAYS, AND BUSWAYS WILL

BE CLEAR OF OBSTRUCTIONS AND OF THE WORKING AND ACCESS SPACE OF OTHER

EQUIPMENT.

B. COORDINATE CHASES, SLOTS, INSERTS, SLEEVES, AND OPENINGS WITH GENERAL

CONSTRUCTION WORK AND ARRANGE IN BUILDING STRUCTURE DURING PROGRESS OF

CONSTRUCTION TO FACILITATE THE ELECTRICAL INSTALLATIONS THAT FOLLOW.

1. SET INSERTS AND SLEEVES IN POURED-IN-PLACE CONCRETE, MASONRY WORK, AND

OTHER STRUCTURAL COMPONENTS AS THEY ARE CONSTRUCTED.

C. COORDINATE ELECTRICAL TESTING OF ELECTRICAL, MECHANICAL, OR ARCHITECTURAL

ITEMS SO EQUIPMENT AND SYSTEMS THAT ARE FUNCTIONALLY INTERDEPENDENT ARE

TESTED TO DEMONSTRATE SUCCESSFUL INTEROPERABILITY.

D. PROVIDE OFFSETS AND ELEVATION CHANGES IN CONDUIT AND CABLE TRAY AS REQUIRED TO

COMPLETE THE LAYOUT AND COORDINATION PROCESS.

1.16 STRUCTURAL COORDINATION

A. IN CASES WHERE THE CONTRACTOR DETERMINES THAT SUPERIMPOSED LOADS SUCH AS

SUSPENDED OR FLOOR MOUNTED ELECTRICAL SYSTEM OR EQUIPMENT EXIST WHICH

EXCEED DESIGN LOADS INDICATED ON STRUCTURAL CONTRACT DOCUMENTS, CONTRACTOR

SHALL SUBMIT LOAD DATA TO ARCHITECT/ENGINEER FOR REVIEW PRIOR TO PROCEEDING

WITH WORK.

B. DISTRIBUTE THE MAXIMUM LOAD HUNG FROM ANY STRUCTURAL MEMBER FOR MECHANICAL,

ELECTRICAL, PLUMBING, DUCTWORK, PIPING, ETC. OVER THE MEMBER'S TRIBUTARY AREA IN

A WAY THAT THE DESIGN SUPERIMPOSED DEAD LOADS LISTED IN STRUCTURAL CONTRACT

DOCUMENTS ARE NOT EXCEEDED. THE CONTRACTOR SHALL COORDINATE THE LOADS AND

PROVIDE ADDITIONAL SUPPORT OR DISTRIBUTION FRAMING AS REQUIRED ACHIEVING THE

ALLOWABLE LOAD DISTRIBUTION.

C. CONNECTIONS OF SYSTEMS DESIGNED BY CONTRACTOR'S ENGINEER SUCH AS, BUT NOT

LIMITED TO MECHANICAL, ELECTRICAL, PLUMBING LOADS ARE ASSUMED TO IMPOSE

VERTICAL AND/OR HORIZONTAL LOADS ON THE BASE BUILDING STRUCTURAL MEMBERS

WITHOUT GENERATING TORSION IN THE SUPPORTING STRUCTURAL MEMBERS. CONTRACTOR

IS RESPONSIBLE FOR FURNISHING AND INSTALLING ALL SUPPLEMENTARY BRACING

MEMBERS AS REQUIRED TO PREVENT TORSION ON THE BASE BUILDING STRUCTURE.

PART 2  PRODUCTS

2.1 PERFORMANCE, CAPACITIES AND CHARACTERISTICS

A. SEE DRAWINGS FOR EQUIPMENT SCHEDULES FOR EQUIPMENT PERFORMANCE

REQUIREMENTS WHEN CAPACITIES AND CHARACTERISTICS ARE NOT INDICATED IN THE

SPECIFICATIONS.

2.2 MATERIALS

A. UNLESS OTHERWISE SPECIFIED, ALL MATERIALS AND EQUIPMENT SHALL BE NEW, UNUSED

AND UNDAMAGED.  MATERIALS AND EQUIPMENT SHALL BE THE CURRENT AND STANDARD

DESIGNS OF MANUFACTURERS REGULARLY ENGAGED IN THEIR PRODUCTION.

2.3 MATERIALS AND EQUIPMENT FURNISHED BY OTHERS

A. WHERE MATERIALS AND EQUIPMENT ARE INDICATED AS FURNISHED BY OTHERS AND

INSTALLED OR CONNECTED UNDER THIS CONTRACT, IT SHALL BE THE CONTRACTOR'S

RESPONSIBILITY TO VERIFY INSTALLATION DETAILS AND REQUIREMENTS.

2.4 QUANTITY OF SPECIFIED ITEMS REQUIRED

A. WHEREVER IN THESE SPECIFICATIONS AN ARTICLE, DEVICE OR PIECE OF EQUIPMENT IS

REFERRED TO IN THE SINGULAR NUMBER; SUCH REFERENCE SHALL APPLY TO AS MANY

SUCH ARTICLES AS ARE SHOWN ON THE DRAWINGS OR REQUIRED TO COMPLETE THE

INSTALLATION.

PART 3  EXECUTION

3.1 GENERAL

A. FABRICATION, ERECTION, AND INSTALLATION OF THE COMPLETE ELECTRICAL SYSTEM SHALL

BE DONE BY QUALIFIED PERSONNEL EXPERIENCED IN SUCH WORK AND SHALL PROCEED IN

AN ORDERLY MANNER SO AS NOT TO HOLD UP THE PROGRESS OF THE PROJECT.

B. CHECK AREAS AND SURFACES WHERE ELECTRICAL EQUIPMENT OR MATERIALS ARE TO BE

INSTALLED AND REPORT ANY UNSATISFACTORY CONDITIONS BEFORE STARTING WORK.

C. COMMENCEMENT OF WORK SIGNIFIES THE CONTRACTOR'S ACCEPTANCE OF THE

CONDITIONS AS FIT AND PROPER FOR THE EXECUTION OF THE ELECTRICAL WORK.

D. INSTALL EQUIPMENT AND SYSTEMS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS,

REQUIREMENTS, OR RECOMMENDATIONS.

E. COMPLY WITH NECA 1.

F. UNLESS OTHERWISE NOTED, MEASURE INDICATED MOUNTING HEIGHTS TO BOTTOM OF UNIT

FOR SUSPENDED ITEMS AND TO CENTER OF UNIT FOR WALL-MOUNTING ITEMS.

G. HEADROOM MAINTENANCE:  IF MOUNTING HEIGHTS OR OTHER LOCATION CRITERIA ARE NOT

INDICATED, ARRANGE AND INSTALL COMPONENTS AND EQUIPMENT TO PROVIDE MAXIMUM

POSSIBLE HEADROOM CONSISTENT WITH THESE REQUIREMENTS.

H. EQUIPMENT:  INSTALL TO FACILITATE SERVICE, MAINTENANCE, AND REPAIR OR

REPLACEMENT OF COMPONENTS OF BOTH ELECTRICAL EQUIPMENT AND OTHER NEARBY

INSTALLATIONS.  CONNECT IN SUCH A WAY AS TO FACILITATE FUTURE DISCONNECTING WITH

MINIMUM INTERFERENCE WITH OTHER ITEMS IN THE VICINITY.

I. RIGHT OF WAY:  GIVE TO RACEWAYS AND PIPING SYSTEMS INSTALLED AT A REQUIRED

SLOPE.

J. MATERIALS AND COMPONENTS:  INSTALL LEVEL, PLUMB, AND PARALLEL AND

PERPENDICULAR TO OTHER BUILDING SYSTEMS AND COMPONENTS, UNLESS OTHERWISE

INDICATED.

3.2 DELIVERY AND STORAGE OF MATERIALS

A. MAKE PROVISIONS FOR THE DELIVERY AND SAFE STORAGE OF MATERIALS.  MAKE THE

REQUIRED ARRANGEMENTS WITH OTHER CONTRACTORS FOR THE INTRODUCTION INTO THE

BUILDING OF EQUIPMENT TOO LARGE TO PASS THROUGH FINISHED OPENINGS.

B. MATERIALS SHALL BE DELIVERED AT SUCH STAGES OF THE WORK AS WILL EXPEDITE THE

WORK AS A WHOLE AND SHALL BE MARKED AND STORED IN SUCH A WAY AS TO BE EASILY

CHECKED AND INSPECTED.

C. ADEQUATELY PROTECT SUPPLIES AND EQUIPMENT DURING COLD WEATHER.

D. PROTECT ITEMS SUBJECT TO COLD WEATHER DAMAGE BY COVERING, INSULATING, OR

STORING IN A HEATED SPACE.

3.3 COOPERATION WITH OTHER CONTRACTORS

A. PERFORM THE ELECTRICAL WORK IN CONFORMANCE WITH THE CONSTRUCTION CALLED FOR

BY OTHER TRADES AND AFFORD OTHER CONTRACTORS REASONABLE OPPORTUNITY FOR

THE EXECUTION OF THEIR WORK.

B. PROPERLY CONNECT AND COORDINATE THE ELECTRICAL WORK WITH THE WORK OF OTHER

CONTRACTORS AT SUCH TIME AND IN SUCH A MANNER AS NOT TO DELAY OR INTERFERE

WITH THEIR WORK.

C. EXAMINE THE CONTRACT DOCUMENTS FOR THE GENERAL, MECHANICAL, AND ELECTRICAL

WORK AND THE WORK OF OTHER TRADES.  COORDINATE WORK ACCORDINGLY.

D. PROMPTLY REPORT TO THE ARCHITECT/ENGINEER ANY DELAY OR DIFFICULTIES

ENCOUNTERED IN THE INSTALLATION OF THE ELECTRICAL WORK WHICH MIGHT PREVENT

PROMPT AND PROPER INSTALLATION OF WORK REQUIRED FROM OTHER TRADES.

3.4 COORDINATION OF WORK

A. PLAN WORK SO IT PROCEEDS WITH A MINIMUM OF INTERFERENCE WITH OTHER TRADES.

B. INFORM THE GENERAL CONTRACTOR OF ALL OPENINGS REQUIRED IN THE BUILDING

CONSTRUCTION FOR THE INSTALLATION OF THE ELECTRICAL WORK.

C. COOPERATE WITH OTHER CONTRACTORS IN FURNISHING MATERIAL AND INFORMATION, IN

PROPER SEQUENCE, FOR THE CORRECT LOCATION OF SLEEVES, INSERTS, FOUNDATIONS,

WIRING, ETC.

D. MAKE PROVISIONS FOR SPECIAL FRAMES, OPENINGS, AND SLEEVES AS REQUIRED.

E. THE ELECTRICAL CONTRACTOR SHALL PAY FOR EXTRA CUTTING AND PATCHING MADE

NECESSARY BY HIS FAILURE TO PROPERLY DIRECT SUCH WORK AT THE CORRECT TIME.

3.5 LAYING OUT WORK

A. CAREFULLY LAY OUT WORK IN ADVANCE OF INSTALLATION USING DATA AND MEASUREMENTS

FROM THE SITE, THE APPROPRIATE CIVIL, ARCHITECTURAL, AND STRUCTURAL DRAWINGS,

AND SHOP DRAWINGS.

B. CONFIRM CODE REQUIRED CLEARANCES.

C. DO NOT INFRINGE UPON SPACE REQUIRED FOR OPERATION, MAINTENANCE, OR CLEARANCE

FOR ITEMS INSTALLED BY OTHER CONTRACTORS.

D. PRIOR TO INSTALLATION OF ANY WORK, MAKE CERTAIN THE LOCATION DOES NOT CONFLICT

WITH OTHER ITEMS IN OR NEAR THE SAME LOCATION.

E. IF THE LAYOUTS SO PREPARED INDICATE THAT THE REQUIRED CONDITIONS CANNOT BE MET

IN THE SPACE PROVIDED, INFORM THE ARCHITECT/ENGINEER PRIOR TO INSTALLATION AND

REQUEST CLARIFICATION.

F. FAILURE TO PROPERLY COORDINATE AND LAY OUT WORK WILL REQUIRE CORRECTION BY

THE CONTRACTOR AT THE CONTRACTOR'S EXPENSE

3.6 DATA AND MEASUREMENTS

A. MECHANICAL AND ELECTRICAL DRAWINGS ARE DIAGRAMMATIC OR SCHEMATIC.  DO NOT

SCALE DRAWINGS.

B. THE DATA GIVEN HEREIN AND ON THE DRAWINGS IS AS ACCURATE AS COULD BE SECURED;

ABSOLUTE ACCURACY IS NOT GUARANTEED.

C. OBTAIN EXACT LOCATIONS, MEASUREMENTS, LEVELS, ETC., AT THE SITE AND ADAPT THEIR

WORK TO ACTUAL CONDITIONS.

D. EXAMINE THE GENERAL CONSTRUCTION, MECHANICAL, ELECTRICAL, AND OTHER

APPLICABLE DRAWINGS AND THE SPECIFICATIONS.

E. UTILIZE ONLY ARCHITECTURAL DRAWINGS, STRUCTURAL DRAWINGS, AND SITE

MEASUREMENTS IN CALCULATIONS.

F. LAYOUT AND COORDINATE WORK PRIOR TO INSTALLATION TO PROVIDE CLEARANCES FOR

OPERATION, MAINTENANCE AND CODES.  VERIFY NON-INTERFERENCE WITH OTHER WORK.

G. LOCATE OUTLETS AND DEVICES MOUNTED ON FINISHED SURFACES WITH REGARD TO

PANELING, FURRING, TRIM, ETC.

H. INSTALL OUTLETS AND DEVICES WITH VERTICAL EDGES OF PLATES PLUMB.

I. INSTALL BOXES OR PLASTER RINGS SUCH THAT THE FRONT EDGE EXTENDS TO THE FINISHED

SURFACE OF THE WALL, CEILING OR FLOOR WITHOUT PROJECTING BEYOND THE SURFACE.

J. INSTALL RECEPTACLES, SWITCHES, ETC., ON WOOD TRIM, CASES, OR OTHER FIXTURES

SYMMETRICALLY AND, WHERE NECESSARY, INSTALL WITH THE LONG DIMENSION OF THE

PLATE HORIZONTAL.

K. COORDINATE LOCATIONS OF OUTLETS AND DEVICES WITH OTHER CONTRACTORS SO AS NOT

TO DESTROY THE AESTHETIC EFFECT OF THE SURFACE IN WHICH THE OUTLETS AND

DEVICES ARE MOUNTED.  COORDINATE THE LOCATIONS OF ELECTRICAL ITEMS WITH WORK

FURNISHED BY OTHER TRADES TO AVOID INTERFERENCE.

L. HEIGHTS OF OUTLETS ARE MEASURED FROM FINISHED FLOOR TO CENTERLINE OF DEVICE.

M. ADJUST HEIGHTS AS NECESSARY TO CLEAR WALL-MOUNTED CABINETS, FIN TUBE

CONVECTORS, UNIT HEATERS, ETC.

N. MOUNTING HEIGHTS SHALL BE IN COMPLIANCE WITH ADA REQUIREMENTS.

O. INSTALL OUTLETS AT THE HEIGHTS INDICATED BELOW UNLESS OTHERWISE NOTED.

1. WALL SWITCHES:  46 INCHES.

2. RECEPTACLE OUTLETS (GENERAL):  18 INCHES.

3. COMMUNICATIONS OUTLETS:  18 INCHES.

4. PUSHBUTTONS:  46 INCHES.

P. THE MOUNTING HEIGHTS OF DISCONNECT SWITCHES, CIRCUIT BREAKERS, MOTOR

CONTROLLERS, PUSHBUTTON STATIONS AND OTHER SIMILAR DEVICES AND EQUIPMENT MAY

VARY DEPENDING UPON LOCATION AND WHETHER INDIVIDUALLY OR GROUP MOUNTED.

Q. FOR CONVENIENCE AND SAFETY, MOUNT EQUIPMENT WITH THE CENTER OF OPERATING

LEVERS, HANDLES OR BUTTONS NO MORE THAN 72 INCHES ABOVE THE FINISHED FLOOR.

R. LOCATE INDIVIDUAL DEVICES OR PIECES OF EQUIPMENT, UNLESS OTHERWISE SPECIFIED, SO

THE OPERATING HANDLE, LEVER OR BUTTON IS LOCATED APPROXIMATELY 5 FEET ABOVE

FINISHED FLOOR.  COORDINATE HEIGHTS OF ELECTRICAL ITEMS WITH WORK FURNISHED BY

OTHER TRADES TO AVOID INTERFERENCES.

S. IMPROPERLY LOCATED DEVICES OR OUTLETS SHALL BE RELOCATED BY THE CONTRACTOR

AT THE CONTRACTOR'S EXPENSE INCLUDING NECESSARY PATCHING.

3.7 PROTECTION OF APPARATUS

A. TAKE NECESSARY PRECAUTIONS TO PROPERLY PROTECT APPARATUS, FIXTURES,

APPLIANCES, MATERIAL, EQUIPMENT, AND INSTALLATIONS FROM DAMAGE.

B. FAILURE TO PROVIDE SUCH PROTECTION TO THE SATISFACTION OF THE

ARCHITECT/ENGINEER SHALL BE SUFFICIENT CAUSE FOR THE REJECTION OF ANY

PARTICULAR PIECE(S) OF MATERIAL, APPARATUS, EQUIPMENT, ETC., CONCERNED.

3.8 FIRESTOPPING

A. APPLY FIRESTOPPING TO ELECTRICAL PENETRATIONS OF FIRE-RATED FLOOR AND WALL

ASSEMBLIES TO MAINTAIN FIRE-RESISTANCE RATING OF ASSEMBLY.

3.9 WORK IN EXISTING BUILDINGS

A. EXECUTE WORK IN THE EXISTING BUILDING, INDICATED ON THE DRAWINGS OR SPECIFIED

HEREIN, WITH A MINIMUM AMOUNT OF INTERFERENCE WITH THE NORMAL ACTIVITIES OF THE

OCCUPANTS OF THE BUILDING.

B. SCHEDULE WORK IN ADVANCE WITH THE OWNER AND PROCEED ONLY WITH THE OWNER'S

WRITTEN APPROVAL.

C. UTILITIES:

1. DO NOT INTERRUPT UTILITIES WITHOUT THE OWNER'S PRIOR WRITTEN APPROVAL

REGARDING THE TIME AND DURATION OF SUCH INTERRUPTIONS.

2. DO NOT DISCONNECT UTILITIES TO EXISTING FACILITIES UNTIL NEW OR TEMPORARY

FACILITIES ARE INSTALLED EXCEPT FOR SHORT PERIODS OF INTERRUPTION WHICH ARE

NECESSARY FOR THE PERFORMANCE OF THE NEW WORK AND WHICH ARE APPROVED

BY THE OWNER.

D. FIRE ALARM SYSTEM:

1. AS A MINIMUM, MAINTAIN THE EXISTING DEGREE OF PROTECTION FOR ALL AREAS

THROUGHOUT CONSTRUCTION.

2. COORDINATE REQUIRED OUTAGES WITH THE OWNER AND THE FIRE MARSHAL.

3. AFTER ANY ADDITIONS OR MODIFICATIONS TO THE FIRE ALARM SYSTEM, A

RE-ACCEPTANCE TEST SHALL BE PERFORMED BY A LICENSED PARTY IN ACCORDANCE

WITH NFPA 72.

E. WELDING:

1. NOTIFY THE OWNER BEFORE STARTING WELDING OR CUTTING.

2. FIRE EXTINGUISHERS SHALL BE IMMEDIATELY ACCESSIBLE WHEN WELDING OR CUTTING

WITH AN OPEN FLAME OR ARC.

3. STOP OPERATIONS INVOLVING WELDING OR CUTTING WITH AN OPEN FLAME OR ARC

NOT LESS THAN ONE HOUR BEFORE LEAVING THE PREMISES.

F. NOISY OPERATIONS:

1. SCHEDULE NOISY OPERATIONS, SUCH AS THOSE INVOLVING USE OF AIR HAMMERS,

ETC., IN DEMOLITION OR CUTTING OF OPENINGS, WITH THE OWNER.

G. OCCUPANCY:

1. THE OWNER WILL CONTINUE TO OCCUPY THE BUILDING AND CARRY ON NORMAL

ACTIVITY.

2. PROTECT THE OCCUPIED AREAS FROM DUST, SMOKE, ETC., BY A METHOD REVIEWED BY

THE ARCHITECT/ENGINEER.

H. OWNER'S RIGHT TO DIRECT WORK:  THE OWNER SHALL HAVE THE RIGHT TO DIRECT THE

PLACES OF BEGINNING WORK, ITS PROSECUTION, AND THE MANNER IN WHICH ALL WORK

UNDER THIS CONTRACT IS TO BE CONDUCTED, INSOFAR AS MAY BE NECESSARY TO SECURE

THE SAFE AND PROPER PROGRESS AND QUALITY OF THE WORK.

I. EXISTING CONDUITS OR ELECTRICAL EQUIPMENT:

1. REMOVE OR RELOCATE, AS REQUIRED, OR AS DIRECTED BY THE ARCHITECT/ENGINEER,

EXISTING CONDUIT OR ELECTRICAL EQUIPMENT WHICH WOULD INTERFERE WITH THE

PROPER INSTALLATION OF NEW WORK.

2. MODIFY EXISTING WORK IN CONFORMANCE WITH THESE SPECIFICATIONS.

3. USE THE SAME MATERIALS AS FOR NEW WORK UNLESS OTHERWISE SPECIFIED.

3.10 DEMOLITION AND REMODEL

A. PROTECT EXISTING ELECTRICAL EQUIPMENT AND INSTALLATIONS INDICATED TO REMAIN.

B. IF DAMAGED OR DISTURBED IN THE COURSE OF THE WORK, REMOVE DAMAGED PORTIONS

AND INSTALL NEW PRODUCTS OF EQUAL CAPACITY, QUALITY, AND FUNCTIONALITY.

C. ACCESSIBLE WORK:  REMOVE EXPOSED ELECTRICAL EQUIPMENT AND INSTALLATIONS,

INDICATED TO BE DEMOLISHED, IN THEIR ENTIRETY.

D. ABANDONED WORK:  CUT AND REMOVE BURIED RACEWAY AND WIRING, INDICATED TO BE

ABANDONED IN PLACE, 2 INCHES BELOW THE SURFACE OF ADJACENT CONSTRUCTION.  CAP

RACEWAYS AND PATCH SURFACE TO MATCH EXISTING FINISH.

E. REMOVE DEMOLISHED MATERIAL FROM PROJECT SITE.

F. REMOVE, STORE, CLEAN, REINSTALL, RECONNECT, AND MAKE OPERATIONAL COMPONENTS

INDICATED FOR RELOCATION.

G. REMOVE EXISTING LIGHTS, RECEPTACLES, SWITCHES, ETC., INDICATED ON PLANS OR WHICH

ARE NOT INDICATED BUT MUST BE REMOVED TO ACCOMMODATE DEMOLITION OR NEW

REMODELING.

H. WHERE EXISTING WALLS ARE INDICATED TO BE REMOVED, DISCONNECT POWER TO

ELECTRICAL DEVICES AND ASSOCIATED APPURTENANCES RELATING TO THE WALLS.

I. MAINTAIN CIRCUIT CONTINUITY UP AND DOWN STREAM FROM REMOVED OUTLETS.

J. EXTEND CIRCUITING TO UP AND DOWNSTREAM DEVICES AND RECONNECT AS REQUIRED.

K. EXISTING CONCEALED CONDUIT AND BOXES MAY BE REUSED.

L. VERIFY EXISTING CONDITIONS IN FIELD PRIOR TO BID DATE.

3.11 CUTTING AND PATCHING

A. CUT, CHANNEL, CHASE, AND DRILL FLOORS, WALLS, PARTITIONS, CEILINGS, AND OTHER

SURFACES REQUIRED TO PERMIT ELECTRICAL INSTALLATIONS.

B. PERFORM CUTTING BY SKILLED MECHANICS OF TRADES INVOLVED.

C. REPAIR AND REFINISH DISTURBED FINISH MATERIALS AND OTHER SURFACES TO MATCH

ADJACENT UNDISTURBED SURFACES.

D. INSTALL NEW FIREPROOFING WHERE EXISTING FIRESTOPPING HAS BEEN DISTURBED.

E. REPAIR AND REFINISH MATERIALS AND OTHER SURFACES BY SKILLED MECHANICS OF

TRADES INVOLVED.

3.12 FIELD QUALITY CONTROL

A. INSPECT INSTALLED COMPONENTS FOR DAMAGE AND FAULTY WORK.  REPAIR AS

NECESSARY.

3.13 CLEANING AND PROTECTION

A. REMOVE BURRS, DIRT, PAINT SPOTS, AND CONSTRUCTION DEBRIS FROM ELECTRICAL ITEMS.

B. PROTECT ELECTRICAL ITEMS SO THAT FINISHES ARE WITHOUT DAMAGE OR DETERIORATION

AT TIME OF SUBSTANTIAL COMPLETION.

3.14 TEMPORARY POWER AND LIGHTING

A. PROVIDE TEMPORARY POWER AND LIGHTING THROUGHOUT THE CONSTRUCTION PERIOD

FOR THE USE BY ALL TRADES, CONTRACTORS AND SUB-CONTRACTORS.

B. TEMPORARY FACILITIES SHALL BE INSTALLED IN COMPLIANCE WITH APPLICABLE CODES AND

IN COMPLIANCE WITH OSHA REQUIREMENTS.

C. COST OF TEMPORARY POWER USED DURING CONSTRUCTION, INCLUDING THE COST OF

SETTING AND REMOVING TEMPORARY SERVICE, SHALL BE PAID BY THE CONTRACTOR.

D. WHERE EXISTING BUILDING ELECTRICAL SYSTEM IS USED TO PROVIDE TEMPORARY POWER

AND LIGHTING, ENERGY COSTS SHALL BE PAID BY THE OWNER.

END OF SECTION
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SECTION 26 0519

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. SINGLE CONDUCTOR BUILDING WIRE.

B. WIRING CONNECTORS.

C. ELECTRICAL TAPE.

D. HEAT SHRINK TUBING.

PART 2  PRODUCTS

2.1 CONDUCTOR AND CABLE GENERAL REQUIREMENTS

A. PROVIDE PRODUCTS THAT COMPLY WITH REQUIREMENTS OF NFPA 70.

B. PROVIDE PRODUCTS LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR THE PURPOSE

INTENDED.

C. UNLESS SPECIFICALLY INDICATED TO BE EXCLUDED, PROVIDE ALL REQUIRED CONDUIT,

BOXES, WIRING, CONNECTORS, ETC. AS REQUIRED FOR A COMPLETE OPERATING SYSTEM.

D. COMPLY WITH NEMA WC 70.

E. THERMOPLASTIC-INSULATED CONDUCTORS AND CABLES:  LISTED AND LABELED AS

COMPLYING WITH UL 83.

F. THERMOSET-INSULATED CONDUCTORS AND CABLES:  LISTED AND LABELED AS COMPLYING

WITH UL 44.

G. CONDUCTOR MATERIAL:

1. PROVIDE COPPER CONDUCTORS ONLY.  ALUMINUM CONDUCTORS ARE NOT

ACCEPTABLE FOR THIS PROJECT. CONDUCTOR SIZES INDICATED ARE BASED ON

COPPER.

2. COPPER CONDUCTORS:  SOFT DRAWN ANNEALED, 98 PERCENT CONDUCTIVITY,

UNCOATED COPPER CONDUCTORS COMPLYING WITH ASTM B3, ASTM B8, OR ASTM

B787/B787M UNLESS OTHERWISE INDICATED.

3. TINNED COPPER CONDUCTORS:  COMPLY WITH ASTM B33.

H. MINIMUM CONDUCTOR SIZE:

1. BRANCH CIRCUITS:  12 AWG.

2. CONTROL CIRCUITS:  14 AWG.

I. CONDUCTOR COLOR CODING:

1. COLOR CODE CONDUCTORS AS INDICATED UNLESS OTHERWISE REQUIRED BY THE

AUTHORITY HAVING JURISDICTION.  MAINTAIN CONSISTENT COLOR CODING

THROUGHOUT PROJECT.

2. COLOR CODING METHOD:  INTEGRALLY COLORED INSULATION.

a. CONDUCTORS SIZE 4 AWG AND LARGER MAY HAVE BLACK INSULATION COLOR

CODED USING VINYL COLOR CODING ELECTRICAL TAPE.

3. COLOR CODE:

a. 480Y/277 V, 3 PHASE, 4 WIRE SYSTEM:

1) PHASE A:  BROWN.

2) PHASE B:  ORANGE.

3) PHASE C:  YELLOW.

4) NEUTRAL/GROUNDED:  GRAY.

b. 208Y/120 V, 3 PHASE, 4 WIRE SYSTEM:

1) PHASE A:  BLACK.

2) PHASE B:  RED.

3) PHASE C:  BLUE.

4) NEUTRAL/GROUNDED:  WHITE.

c. EQUIPMENT GROUND, ALL SYSTEMS:  GREEN.

d. FOR CONTROL CIRCUITS, COMPLY WITH MANUFACTURER'S RECOMMENDED

COLOR CODE.

2.2 SINGLE CONDUCTOR BUILDING WIRE

A. DESCRIPTION:  SINGLE CONDUCTOR INSULATED WIRE.

B. CONDUCTOR STRANDING:

1. FEEDERS AND BRANCH CIRCUITS:

a. SIZE 10 AWG AND SMALLER:  SOLID.

C. INSULATION VOLTAGE RATING:  600 V.

D. INSULATION:

1. COPPER BUILDING WIRE:  TYPE THHN/THWN, THHN/THWN-2, OR XHHW-2, EXCEPT AS

INDICATED BELOW.

2.3 WIRING CONNECTORS

A. DESCRIPTION:  WIRING CONNECTORS APPROPRIATE FOR THE APPLICATION, SUITABLE FOR

USE WITH THE CONDUCTORS TO BE CONNECTED, AND LISTED AS COMPLYING WITH UL

486A-486B OR UL 486C AS APPLICABLE.

B. WIRING CONNECTORS FOR SPLICES AND TAPS:

1. COPPER CONDUCTORS SIZE 8 AWG AND SMALLER:  USE TWIST-ON INSULATED SPRING

CONNECTORS.

C. WIRING CONNECTORS FOR TERMINATIONS:

1. PROVIDE TERMINAL LUGS FOR CONNECTING CONDUCTORS TO EQUIPMENT FURNISHED

WITH TERMINATIONS DESIGNED FOR TERMINAL LUGS.

2. WHERE OVER-SIZED CONDUCTORS ARE LARGER THAN THE EQUIPMENT TERMINATIONS

CAN ACCOMMODATE, PROVIDE CONNECTORS SUITABLE FOR REDUCING TO

APPROPRIATE SIZE, BUT NOT LESS THAN REQUIRED FOR THE RATING OF THE

OVERCURRENT PROTECTIVE DEVICE.

D. DO NOT USE INSULATION-PIERCING OR INSULATION-DISPLACEMENT CONNECTORS DESIGNED

FOR USE WITH CONDUCTORS WITHOUT STRIPPING INSULATION.

E. DO NOT USE PUSH-IN WIRE CONNECTORS AS A SUBSTITUTE FOR TWIST-ON INSULATED

SPRING CONNECTORS.

F. TWIST-ON INSULATED SPRING CONNECTORS:  RATED 600 V, 221 DEGREES F FOR STANDARD

APPLICATIONS AND 302 DEGREES F FOR HIGH TEMPERATURE APPLICATIONS; PRE-FILLED

WITH SEALANT AND LISTED AS COMPLYING WITH UL 486D FOR DAMP AND WET LOCATIONS.

2.4 ACCESSORIES

A. ELECTRICAL TAPE:

1. VINYL COLOR CODING ELECTRICAL TAPE:  INTEGRALLY COLORED TO MATCH COLOR

CODE INDICATED; LISTED AS COMPLYING WITH UL 510; MINIMUM THICKNESS OF 7 MIL;

RESISTANT TO ABRASION, CORROSION, AND SUNLIGHT; SUITABLE FOR CONTINUOUS

TEMPERATURE ENVIRONMENT UP TO 221 DEGREES F.

2. VINYL INSULATING ELECTRICAL TAPE:  COMPLYING WITH ASTM D3005 AND LISTED AS

COMPLYING WITH UL 510; MINIMUM THICKNESS OF 7 MIL; RESISTANT TO ABRASION,

CORROSION, AND SUNLIGHT; CONFORMABLE FOR APPLICATION DOWN TO 0 DEGREES F

AND SUITABLE FOR CONTINUOUS TEMPERATURE ENVIRONMENT UP TO 221 DEGREES F.

B. HEAT SHRINK TUBING:  HEAVY-WALL, SPLIT-RESISTANT, WITH FACTORY-APPLIED ADHESIVE;

RATED 600 V; SUITABLE FOR DIRECT BURIAL APPLICATIONS; LISTED AS COMPLYING WITH UL

486D.

PART 3  EXECUTION

3.1 INSTALLATION

A. CIRCUITING REQUIREMENTS:

1. WHEN CIRCUIT DESTINATION IS INDICATED WITHOUT SPECIFIC ROUTING, DETERMINE

EXACT ROUTING REQUIRED.

2. ARRANGE BRANCH CIRCUITING TO MINIMIZE SPLICES.

3. MAINTAIN SEPARATION OF CLASS 1, CLASS 2, AND CLASS 3 REMOTE-CONTROL,

SIGNALING, AND POWER-LIMITED CIRCUITS IN ACCORDANCE WITH NFPA 70.

4. MAINTAIN SEPARATION OF WIRING FOR EMERGENCY SYSTEMS IN ACCORDANCE WITH

NFPA 70.

5. CIRCUITING ADJUSTMENTS:  UNLESS OTHERWISE INDICATED, WHEN BRANCH CIRCUITS

ARE INDICATED AS SEPARATE, COMBINING THEM TOGETHER IN A SINGLE RACEWAY IS

PERMITTED, UNDER THE FOLLOWING CONDITIONS:

a. PROVIDE NO MORE THAN 6 #12 AWG CURRENT-CARRYING CONDUCTORS IN 1/2

INCH CONDUIT; 9 #12 AWG CURRENT-CARRYING CONDUCTORS IN 3/4 INCH

CONDUIT.

6. COMMON NEUTRALS:  UNLESS OTHERWISE INDICATED, SHARING OF

NEUTRAL/GROUNDED CONDUCTORS AMONG SINGLE PHASE BRANCH CIRCUITS OF

DIFFERENT PHASES INSTALLED IN THE SAME RACEWAY IS NOT PERMITTED. PROVIDE

DEDICATED NEUTRAL/GROUNDED CONDUCTOR FOR EACH INDIVIDUAL BRANCH CIRCUIT.

B. INSTALL PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

C. PERFORM WORK IN ACCORDANCE WITH NECA 1 (GENERAL WORKMANSHIP).

D. INSTALLATION IN RACEWAY:

1. PULL ALL CONDUCTORS AND CABLES TOGETHER INTO RACEWAY AT SAME TIME.

2. DO NOT DAMAGE CONDUCTORS AND CABLES OR EXCEED MANUFACTURER'S

RECOMMENDED MAXIMUM PULLING TENSION AND SIDEWALL PRESSURE.

3. USE SUITABLE WIRE PULLING LUBRICANT WHERE NECESSARY, EXCEPT AS BELOW:

a. DO NOT USE WHEN LUBRICANT IS NOT RECOMMENDED BY THE CONDUCTOR

MANUFACTURER.

E. INSTALL CONDUCTORS WITH A MINIMUM OF 6 INCHES OF SLACK AT EACH OUTLET.

F. NEATLY TRAIN AND BUNDLE CONDUCTORS INSIDE BOXES, WIREWAYS, PANELBOARDS AND

OTHER EQUIPMENT ENCLOSURES.

G. GROUP OR OTHERWISE IDENTIFY NEUTRAL/GROUNDED CONDUCTORS WITH ASSOCIATED

UNGROUNDED CONDUCTORS INSIDE ENCLOSURES IN ACCORDANCE WITH NFPA 70.

H. MAKE WIRING CONNECTIONS USING SPECIFIED WIRING CONNECTORS.

1. MAKE SPLICES AND TAPS ONLY IN ACCESSIBLE BOXES. DO NOT PULL SPLICES INTO

RACEWAYS OR MAKE SPLICES IN CONDUIT BODIES.

2. REMOVE APPROPRIATE AMOUNT OF CONDUCTOR INSULATION FOR MAKING

CONNECTIONS WITHOUT CUTTING, NICKING OR DAMAGING CONDUCTORS.

3. DO NOT REMOVE CONDUCTOR STRANDS TO FACILITATE INSERTION INTO CONNECTOR.

4. CLEAN CONTACT SURFACES ON CONDUCTORS AND CONNECTORS TO SUITABLE

REMOVE CORROSION, OXIDES, AND OTHER CONTAMINATES. DO NOT USE WIRE BRUSH

ON PLATED CONNECTOR SURFACES.

I. INSULATE SPLICES AND TAPS THAT ARE MADE WITH UNINSULATED CONNECTORS USING

METHODS SUITABLE FOR THE APPLICATION, WITH INSULATION AND MECHANICAL STRENGTH

AT LEAST EQUIVALENT TO UNSPLICED CONDUCTORS.

1. DRY LOCATIONS:  USE INSULATING COVERS SPECIFICALLY DESIGNED FOR THE

CONNECTORS OR HEAT SHRINK TUBING.

J. INSULATE ENDS OF SPARE CONDUCTORS USING VINYL INSULATING ELECTRICAL TAPE.

K. FIELD-APPLIED COLOR CODING:  WHERE VINYL COLOR CODING ELECTRICAL TAPE IS USED IN

LIEU OF INTEGRALLY COLORED INSULATION AS PERMITTED IN PART 2 UNDER "COLOR

CODING", APPLY HALF OVERLAPPING TURNS OF TAPE AT EACH TERMINATION AND AT EACH

LOCATION CONDUCTORS ARE ACCESSIBLE.

L. INSTALL FIRESTOPPING TO PRESERVE FIRE RESISTANCE RATING OF PARTITIONS AND OTHER

ELEMENTS.

M. UNLESS SPECIFICALLY INDICATED TO BE EXCLUDED, PROVIDE FINAL CONNECTIONS TO ALL

EQUIPMENT AND DEVICES, INCLUDING THOSE FURNISHED BY OTHERS, AS REQUIRED FOR A

COMPLETE OPERATING SYSTEM.

END OF SECTION

SECTION 26 0526

GROUNDING AND BONDING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. GROUNDING AND BONDING REQUIREMENTS.

B. CONDUCTORS FOR GROUNDING AND BONDING.

C. CONNECTORS FOR GROUNDING AND BONDING.

PART 2  PRODUCTS

2.1 GROUNDING AND BONDING REQUIREMENTS

A. DO NOT USE PRODUCTS FOR APPLICATIONS OTHER THAN AS PERMITTED BY NFPA 70 AND

PRODUCT LISTING.

B. UNLESS SPECIFICALLY INDICATED TO BE EXCLUDED, PROVIDE ALL REQUIRED COMPONENTS,

CONDUCTORS, CONNECTORS, CONDUIT, BOXES, FITTINGS, SUPPORTS, ACCESSORIES, ETC.

AS NECESSARY FOR A COMPLETE GROUNDING AND BONDING SYSTEM.

C. WHERE CONDUCTOR SIZE IS NOT INDICATED, SIZE TO COMPLY WITH NFPA 70 BUT NOT LESS

THAN APPLICABLE MINIMUM SIZE REQUIREMENTS SPECIFIED.

D. BONDING AND EQUIPMENT GROUNDING:

1. PROVIDE BONDING FOR EQUIPMENT GROUNDING CONDUCTORS, EQUIPMENT GROUND

BUSSES, METALLIC EQUIPMENT ENCLOSURES, METALLIC RACEWAYS AND BOXES,

DEVICE GROUNDING TERMINALS, AND OTHER NORMALLY NON-CURRENT-CARRYING

CONDUCTIVE MATERIALS ENCLOSING ELECTRICAL CONDUCTORS/EQUIPMENT OR

LIKELY TO BECOME ENERGIZED AS INDICATED AND IN ACCORDANCE WITH NFPA 70.

2. PROVIDE INSULATED EQUIPMENT GROUNDING CONDUCTOR IN EACH FEEDER AND

BRANCH CIRCUIT RACEWAY. DO NOT USE RACEWAYS AS SOLE EQUIPMENT GROUNDING

CONDUCTOR.

3. WHERE CIRCUIT CONDUCTOR SIZES ARE INCREASED FOR VOLTAGE DROP, INCREASE

SIZE OF EQUIPMENT GROUNDING CONDUCTOR PROPORTIONALLY IN ACCORDANCE

WITH NFPA 70.

4. UNLESS OTHERWISE INDICATED, CONNECT WIRING DEVICE GROUNDING TERMINAL TO

BRANCH CIRCUIT EQUIPMENT GROUNDING CONDUCTOR AND TO OUTLET BOX WITH

BONDING JUMPER.

5. TERMINATE BRANCH CIRCUIT EQUIPMENT GROUNDING CONDUCTORS ON SOLIDLY

BONDED EQUIPMENT GROUND BUS ONLY. DO NOT TERMINATE ON NEUTRAL

(GROUNDED) OR ISOLATED/INSULATED GROUND BUS.

6. PROVIDE BONDING JUMPER ACROSS EXPANSION OR EXPANSION/DEFLECTION FITTINGS

PROVIDED TO ACCOMMODATE CONDUIT MOVEMENT.

7. PROVIDE BONDING FOR METAL BUILDING FRAME.

2.2 GROUNDING AND BONDING COMPONENTS

A. GENERAL REQUIREMENTS:

1. PROVIDE PRODUCTS LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR THE

PURPOSE INTENDED.

2. PROVIDE PRODUCTS LISTED AND LABELED AS COMPLYING WITH UL 467 WHERE

APPLICABLE.

B. CONDUCTORS FOR GROUNDING AND BONDING, IN ADDITION TO REQUIREMENTS OF SECTION

26 0526:

1. USE INSULATED COPPER CONDUCTORS UNLESS OTHERWISE INDICATED.

C. CONNECTORS FOR GROUNDING AND BONDING:

1. DESCRIPTION:  CONNECTORS APPROPRIATE FOR THE APPLICATION AND SUITABLE FOR

THE CONDUCTORS AND ITEMS TO BE CONNECTED; LISTED AND LABELED AS COMPLYING

WITH UL 467.

2. UNLESS OTHERWISE INDICATED, USE EXOTHERMIC WELDED CONNECTIONS OR

HIGH-PRESSURE COMPRESSION CONECTIONS FOR UNDERGROUND, CONCEALED AND

OTHER INACCESSIBLE CONNECTIONS.

3. UNLESS OTHERWISE INDICATED, USE COMPRESSION CONNECTORS FOR ACCESSIBLE

CONNECTIONS.  FOR #6 AWG AND SMALLER, USE ONE-HOLE LUGS.  FOR #4 AWG AND

LARGER, USE TWO-HOLE LUGS.

a. EXCEPTIONS:

1) USE EXOTHERMIC WELDED CONNECTIONS OR HIGH-PRESSURE

COMPRESSION CONNECTIONS FOR CONNECTIONS TO METAL BUILDING

FRAME.

4. MANUFACTURERS - HIGH-PRESSURE COMPRESSION CONNECTORS:

a. BURNDY:  WWW.BURNDY.COM;  HYGROUND SYSTEM

b. THOMAS & BETTS:  WWW.TNB.COM.

PART 3  EXECUTION

3.1 INSTALLATION

A. INSTALL PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B. PERFORM WORK IN ACCORDANCE WITH NECA 1 (GENERAL WORKMANSHIP).

C. INSTALL EACH BONDING CONDUCTOR IN A DIRECT ROUTE, AND PARALLEL OR

PERPENDICULAR TO BUILDING STRUCTURE OR SURFACES, WITHOUT INTERFERING WITH

OTHER SYSTEMS OR EQUIPMENT.

D. INSTALL EXTERIOR GROUNDING ELECTRODE CONDUCTORS WITH A MINIMUM BENDING

RADIUS OF 12 INCHES.

E. INSTALL INTERIOR GROUNDING CONDUCTORS WITH A MINIMUM BENDING RADIUS OF 8

INCHES.

F. INSTALL GROUNDING CONDUCTORS IN EMT CONDUIT UNLESS OTHERWISE INDICATED.  BOND

EACH END OF THE CONDUIT TO THE  GROUNDING CONDUCTOR USING AN APPROPRIATE

GROUNDING BUSHING.

G. MAKE GROUNDING AND BONDING CONNECTIONS USING SPECIFIED CONNECTORS.

1. REMOVE APPROPRIATE AMOUNT OF CONDUCTOR INSULATION FOR MAKING

CONNECTIONS WITHOUT CUTTING, NICKING OR DAMAGING CONDUCTORS. DO NOT

REMOVE CONDUCTOR STRANDS TO FACILITATE INSERTION INTO CONNECTOR.

2. REMOVE NONCONDUCTIVE PAINT, ENAMEL, OR SIMILAR COATING AT THREADS,

CONTACT POINTS, AND CONTACT SURFACES.

3. EXOTHERMIC WELDS:  MAKE CONNECTIONS USING MOLDS AND WELD MATERIAL

SUITABLE FOR THE ITEMS TO BE CONNECTED IN ACCORDANCE WITH MANUFACTURER'S

RECOMMENDATIONS.

4. MECHANICAL CONNECTORS:  SECURE CONNECTIONS ACCORDING TO MANUFACTURER'S

RECOMMENDED TORQUE SETTINGS.

5. COMPRESSION CONNECTORS:  SECURE CONNECTIONS USING MANUFACTURER'S

RECOMMENDED TOOLS AND DIES.

END OF SECTION

SECTION 26 0529

HANGERS AND SUPPORTS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. SUPPORT AND ATTACHMENT REQUIREMENTS AND COMPONENTS FOR EQUIPMENT, CONDUIT,

CABLE, BOXES, AND OTHER ELECTRICAL WORK.

PART 2  PRODUCTS

2.1 SUPPORT AND ATTACHMENT COMPONENTS

A. GENERAL REQUIREMENTS:

1. COMPLY WITH THE FOLLOWING. WHERE REQUIREMENTS DIFFER, COMPLY WITH MOST

STRINGENT.

a. NFPA 70.

b. REQUIREMENTS OF AUTHORITIES HAVING JURISDICTION.

2. PROVIDE REQUIRED HANGERS, SUPPORTS, ANCHORS, FASTENERS, FITTINGS,

ACCESSORIES, AND HARDWARE AS NECESSARY FOR COMPLETE INSTALLATION OF

ELECTRICAL WORK.

3. PROVIDE PRODUCTS LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR PURPOSE

INTENDED, WHERE APPLICABLE.

4. WHERE SUPPORT AND ATTACHMENT COMPONENT TYPES AND SIZES ARE NOT

INDICATED, SELECT IN ACCORDANCE WITH MANUFACTURER'S APPLICATION CRITERIA

AS REQUIRED FOR LOAD TO BE SUPPORTED. INCLUDE CONSIDERATION FOR VIBRATION,

EQUIPMENT OPERATION, AND SHOCK LOADS WHERE APPLICABLE.

5. DO NOT USE PRODUCTS FOR APPLICATIONS OTHER THAN AS PERMITTED BY NFPA 70

AND PRODUCT LISTING.

6. DO NOT USE WIRE, CHAIN, PERFORATED PIPE STRAP, OR WOOD FOR PERMANENT

SUPPORTS UNLESS SPECIFICALLY INDICATED OR PERMITTED.

7. STEEL COMPONENTS:  USE CORROSION-RESISTANT MATERIALS SUITABLE FOR

ENVIRONMENT WHERE INSTALLED.

a. ZINC-PLATED STEEL:  ELECTROPLATED IN ACCORDANCE WITH ASTM B633.

b. GALVANIZED STEEL:  HOT-DIP GALVANIZED AFTER FABRICATION IN ACCORDANCE

WITH ASTM A123/A123M OR ASTM A153/A153M.

B. CONDUIT AND CABLE SUPPORTS:  STRAPS AND CLAMPS SUITABLE FOR CONDUIT OR CABLE

TO BE SUPPORTED.

1. CONDUIT STRAPS:  ONE-HOLE OR TWO-HOLE TYPE; STEEL.

2. CONDUIT CLAMPS:  BOLTED TYPE UNLESS OTHERWISE INDICATED.

C. OUTLET BOX SUPPORTS:  HANGERS AND BRACKETS SUITABLE FOR BOXES TO BE

SUPPORTED.

D. METAL CHANNEL/STRUT FRAMING SYSTEMS:

1. DESCRIPTION:  FACTORY-FABRICATED, CONTINUOUS-SLOT, METAL CHANNEL/STRUT

AND ASSOCIATED FITTINGS, ACCESSORIES, AND HARDWARE REQUIRED FOR FIELD

ASSEMBLY OF SUPPORTS.

2. COMPLY WITH MFMA-4.

3. CHANNEL MATERIAL:

a. INDOOR DRY LOCATIONS:  USE PAINTED STEEL, ZINC-PLATED STEEL, OR

GALVANIZED STEEL.

E. HANGER RODS:  THREADED, ZINC-PLATED STEEL UNLESS OTHERWISE INDICATED.

F. ANCHORS AND FASTENERS:

1. UNLESS OTHERWISE INDICATED AND WHERE NOT OTHERWISE RESTRICTED, USE

ANCHOR AND FASTENER TYPES INDICATED FOR SPECIFIED APPLICATIONS.

2. CONCRETE:  USE PRESET CONCRETE INSERTS, EXPANSION ANCHORS, OR SCREW

ANCHORS.

3. SOLID OR GROUT-FILLED MASONRY:  USE EXPANSION ANCHORS OR SCREW ANCHORS.

4. HOLLOW MASONRY:  USE TOGGLE BOLTS OR EXPANSION ANCHORS.

5. HOLLOW STUD WALLS:  USE TOGGLE BOLTS.

6. STEEL:  USE BEAM CLAMPS, MACHINE BOLTS, OR WELDED THREADED STUDS.

7. SHEET METAL:  USE SHEET METAL SCREWS.

8. WOOD:  USE WOOD SCREWS.

PART 3  EXECUTION

3.1 INSTALLATION

A. INSTALL PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B. INSTALL HANGERS AND SUPPORTS IN ACCORDANCE WITH NECA 1.

C. PROVIDE INDEPENDENT SUPPORT FROM BUILDING STRUCTURE. DO NOT PROVIDE SUPPORT

FROM PIPING, DUCTWORK, OR OTHER SYSTEMS.

D. UNLESS SPECIFICALLY INDICATED OR APPROVED BY ARCHITECT/ENGINEER, DO NOT

PROVIDE SUPPORT FROM SUSPENDED CEILING SUPPORT SYSTEM OR CEILING GRID.

E. UNLESS SPECIFICALLY INDICATED OR APPROVED BY ARCHITECT/ENGINEER, DO NOT

PROVIDE SUPPORT FROM ROOF DECK.

F. DO NOT PENETRATE OR OTHERWISE NOTCH OR CUT STRUCTURAL MEMBERS WITHOUT

APPROVAL OF STRUCTURAL ENGINEER.

G. EQUIPMENT SUPPORT AND ATTACHMENT:

1. USE METAL, FABRICATED SUPPORTS OR SUPPORTS ASSEMBLED FROM METAL

CHANNEL/STRUT TO SUPPORT EQUIPMENT AS REQUIRED.

2. USE METAL CHANNEL (STRUT) SECURED TO STUDS TO SUPPORT EQUIPMENT

SURFACE-MOUNTED ON  WALLS WHEN WALL STRENGTH IS NOT SUFFICIENT TO RESIST

PULL-OUT.

H. SECURE FASTENERS IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDED TORQUE

SETTINGS.

I. REMOVE TEMPORARY SUPPORTS.

J. IDENTIFY INDEPENDENT ELECTRICAL COMPONENT SUPPORT WIRES ABOVE ACCESSIBLE

CEILINGS, WHERE PERMITTED, WITH COLOR DISTINGUISHABLE FROM CEILING SUPPORT

WIRES IN ACCORDANCE WITH NFPA 70.

END OF SECTION

SECTION 26 0533.13

CONDUIT

PART 1  GENERAL

1.1 SECTION INCLUDES

A. GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT).

B. ACCESSORIES.

PART 2  PRODUCTS

2.1 CONDUIT APPLICATIONS

A. DO NOT USE CONDUIT AND ASSOCIATED FITTINGS FOR APPLICATIONS OTHER THAN AS

PERMITTED BY NFPA 70, MANUFACTURER'S INSTRUCTIONS, AND PRODUCT LISTING.

B. DRY LOCATIONS:

1. CONCEALED:  USE ELECTRICAL METALLIC TUBING.

2. EXPOSED:  USE ELECTRICAL METALLIC TUBING.

2.2 CONDUIT - GENERAL REQUIREMENTS

A. COMPLY WITH NFPA 70.

B. PROVIDE CONDUIT, FITTINGS, SUPPORTS, AND ACCESSORIES REQUIRED FOR COMPLETE

RACEWAY SYSTEM.

C. PROVIDE PRODUCTS LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR PURPOSE

INTENDED.

D. MINIMUM CONDUIT SIZE, UNLESS OTHERWISE INDICATED:

1. BRANCH CIRCUITS:  1/2-INCH TRADE SIZE.

2. TELECOMMUNICATIONS PATHWAYS:  1  INCH TRADE SIZE.

E. WHERE CONDUIT SIZE IS NOT INDICATED, SIZE TO COMPLY WITH NFPA 70 BUT NOT LESS

THAN APPLICABLE MINIMUM SIZE REQUIREMENTS SPECIFIED.

2.3 GALVANIZED STEEL ELECTRICAL METALLIC TUBING (EMT)

A. DESCRIPTION:  NFPA 70, TYPE EMT GALVANIZED STEEL ELECTRICAL METALLIC TUBING

COMPLYING WITH ANSI C80.3 AND LISTED AND LABELED AS COMPLYING WITH UL 797.

B. COLORED EMT:

1. MANUFACTURER:  ALLIED TUBE AND CONDUIT.

2. COLOR CODE:

a. FIRE ALARM:  RED

C. FITTINGS:

1. DESCRIPTION:  FITTINGS COMPLYING WITH NEMA FB 1 AND LISTED AND LABELED AS

COMPLYING WITH UL 514B.

2. MATERIAL:  USE STEEL, MALLEABLE IRON, OR DIE CAST ZINC.

3. CONNECTORS AND COUPLINGS:  USE COMPRESSION/GLAND OR SET-SCREW TYPE.

a. DO NOT USE INDENTER TYPE CONNECTORS AND COUPLINGS.

2.4 ACCESSORIES

A. PULL STRINGS: USE NYLON OR POLYESTER TAPE WITH AVERAGE BREAKING STRENGTH OF

NOT LESS THAN 200 LBF.

PART 3  EXECUTION

3.1 INSTALLATION

A. INSTALL PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B. INSTALL CONDUIT IN ACCORDANCE WITH NECA 1.

C. CONDUIT ROUTING:

1. UNLESS DIMENSIONED, CONDUIT ROUTING INDICATED IS DIAGRAMMATIC.

2. WHEN CONDUIT DESTINATION IS INDICATED WITHOUT SPECIFIC ROUTING, DETERMINE

EXACT ROUTING REQUIRED.

3. CONCEAL CONDUITS UNLESS SPECIFICALLY INDICATED TO BE EXPOSED.

4. CONDUITS IN THE FOLLOWING AREAS MAY BE EXPOSED, UNLESS OTHERWISE

INDICATED:

a. ELECTRICAL ROOMS.

5. UNLESS OTHERWISE APPROVED, DO NOT ROUTE EXPOSED CONDUITS:

a. ACROSS FLOORS.

b. ACROSS ROOFS.

c. ACROSS TOP OF PARAPET WALLS.

d. ACROSS BUILDING EXTERIOR SURFACES.

6. ARRANGE CONDUIT TO MAINTAIN ADEQUATE HEADROOM, CLEARANCES, AND ACCESS.

7. ARRANGE CONDUIT TO PROVIDE NO MORE THAN EQUIVALENT OF FOUR 90-DEGREE

BENDS BETWEEN PULL POINTS.

8. ARRANGE CONDUIT TO PREVENT MOISTURE TRAPS. PROVIDE DRAIN FITTINGS AT LOW

POINTS AND AT SEALING FITTINGS WHERE MOISTURE MAY COLLECT.

9. MAINTAIN MINIMUM CLEARANCE OF 12 INCHES BETWEEN CONDUITS AND HOT

SURFACES.

10. GROUP PARALLEL CONDUITS IN SAME AREA ON COMMON RACK.

D. CONDUIT SUPPORT:

1. SECURE AND SUPPORT CONDUITS IN ACCORDANCE WITH NFPA 70 USING SUITABLE

SUPPORTS AND METHODS APPROVED BY AUTHORITIES HAVING JURISDICTION; SEE

SECTION 26 0529.

2. PROVIDE INDEPENDENT SUPPORT FROM BUILDING STRUCTURE. DO NOT PROVIDE

SUPPORT FROM PIPING, DUCTWORK, OR OTHER SYSTEMS.

3. INSTALLATION ABOVE SUSPENDED CEILINGS:  DO NOT PROVIDE SUPPORT FROM

CEILING SUPPORT SYSTEM. DO NOT PROVIDE SUPPORT FROM CEILING GRID OR ALLOW

CONDUITS TO LAY ON CEILING TILES.

4. USE OF SPRING STEEL CONDUIT CLIPS FOR SUPPORT OF CONDUITS IS PERMITTED

ONLY AS FOLLOWS:

a. SUPPORT OF ELECTRICAL METALLIC TUBING (EMT) 1-1/2 INCH TRADE SIZE

CONCEALED ABOVE ACCESSIBLE CEILINGS AND WITHIN HOLLOW STUD WALLS.

5. USE OF WIRE FOR SUPPORT OF CONDUITS IS PERMITTED ONLY AS FOLLOWS:

a. FOR SUSPENDING CONDUITS SUPPORTED BY SPRING STEEL CONDUIT CLIPS,

WHERE SPECIFICALLY INDICATED OR PERMITTED.

E. CONNECTIONS AND TERMINATIONS:

1. USE SUITABLE ADAPTERS WHERE REQUIRED TO TRANSITION FROM ONE TYPE OF

CONDUIT TO ANOTHER.

2. PROVIDE INSULATED BUSHINGS ON BOX CONNECTORS 1-INCH AND LARGER, ON

CONDUITS STUBBED ABOVE AN ACCESSIBLE CEILING, AND ON CONDUITS USED FOR

TELECOMMUNICATIONS PATHWAYS.

3. SECURE JOINTS AND CONNECTIONS TO PROVIDE MECHANICAL STRENGTH AND

ELECTRICAL CONTINUITY.

F. PENETRATIONS:

1. DO NOT PENETRATE OR OTHERWISE NOTCH OR CUT STRUCTURAL MEMBERS,

INCLUDING FOOTINGS AND GRADE BEAMS, WITHOUT APPROVAL OF STRUCTURAL

ENGINEER.

2. MAKE PENETRATIONS PERPENDICULAR TO SURFACES UNLESS OTHERWISE INDICATED.

3. INSTALL FIRESTOPPING TO PRESERVE FIRE RESISTANCE RATING OF PARTITIONS AND

OTHER ELEMENTS.

G. TELECOMMUNICATIONS RACEWAYS:  INSTALL RACEWAYS IN MAXIMUM LENGTHS OF 100 FEET

AND WITH A MAXIMUM OF TWO 90-DEGREE BENDS OR EQUIVALENT BETWEEN BOXES OR PULL

POINTS.  SEPARATE LENGTHS WITH PULL OR JUNCTION BOXES WHERE NECESSARY TO

COMPLY WITH THESE REQUIREMENTS.  LOCATE JUNCTION BOXES IN STRAIGHT CONDUIT

RUNS.  DO NOT INSTALL JUNCTION BOXES WHERE CONDUIT RUNS CHANGE DIRECTION.  KEEP

TELECOMMUNICATIONS RACEWAYS AT LEAST 5 INCHES AWAY FROM LIGHT FIXTURES,

TRANSFORMERS, PANELBOARDS, AND FEEDERS.  KEEP NON-METALLIC

TELECOMMUNICATIONS RACEWAYS AT LEAST 24 INCHES AWAY FROM ELECTRICAL

EQUIPMENT, FEEDERS, AND SERVICES.

H. CONDUIT MOVEMENT PROVISIONS:  WHERE CONDUITS ARE SUBJECT TO MOVEMENT,

PROVIDE EXPANSION AND EXPANSION/DEFLECTION FITTINGS TO PREVENT DAMAGE TO

ENCLOSED CONDUCTORS OR CONNECTED EQUIPMENT. THIS INCLUDES, BUT IS NOT LIMITED

TO:

1. WHERE CONDUITS CROSS STRUCTURAL JOINTS INTENDED FOR EXPANSION,

CONTRACTION, OR DEFLECTION.

2. WHERE CONDUITS ARE SUBJECT TO EARTH MOVEMENT BY SETTLEMENT OR FROST.

I. CONDUIT SEALING:

1. WHERE CONDUITS CROSS BARRIERS BETWEEN AREAS OF POTENTIAL SUBSTANTIAL

TEMPERATURE DIFFERENTIAL, USE FOAM CONDUIT SEALANT, JUNCTION BOX, OR TYPE

C CONDULET AT ACCESSIBLE POINT NEAR PENETRATION TO PREVENT CONDENSATION.

THIS INCLUDES, BUT IS NOT LIMITED TO:

a. WHERE CONDUITS PASS FROM UNCONDITIONED INTERIOR SPACES INTO

CONDITIONED INTERIOR SPACES.

J. PROVIDE PULL STRING IN EACH EMPTY CONDUIT AND IN CONDUITS WHERE CONDUCTORS

AND CABLES ARE TO BE INSTALLED BY OTHERS. LEAVE MINIMUM SLACK OF 12 INCHES AT

EACH END.

K. PROVIDE GROUNDING AND BONDING; SEE SECTION 26 0526.

END OF SECTION

SECTION 26 0533.16

BOXES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. OUTLET AND DEVICE BOXES UP TO 100 CUBIC INCHES, INCLUDING THOSE USED AS JUNCTION

AND PULL BOXES.

B. CABINETS AND ENCLOSURES, INCLUDING JUNCTION AND PULL BOXES LARGER THAN 100

CUBIC INCHES.

C. POKE THRU DEVICES.

1.2 SUBMITTALS

A. PRODUCT DATA:  PROVIDE MANUFACTURER'S STANDARD CATALOG PAGES AND DATA

SHEETS FOR POKE THRU DEVICES.

PART 2  PRODUCTS

2.1 BOXES

A. GENERAL REQUIREMENTS:

1. DO NOT USE BOXES AND ASSOCIATED ACCESSORIES FOR APPLICATIONS OTHER THAN

AS PERMITTED BY NFPA 70 AND PRODUCT LISTING.

2. PROVIDE ALL BOXES, FITTINGS, SUPPORTS, AND ACCESSORIES REQUIRED FOR A

COMPLETE RACEWAY SYSTEM AND TO ACCOMMODATE DEVICES AND EQUIPMENT TO BE

INSTALLED.

3. PROVIDE PRODUCTS LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR THE

PURPOSE INTENDED.

4. WHERE BOX SIZE IS NOT INDICATED, SIZE TO COMPLY WITH NFPA 70 BUT NOT LESS

THAN APPLICABLE MINIMUM SIZE REQUIREMENTS SPECIFIED.

5. PROVIDE GROUNDING TERMINALS WITHIN BOXES WHERE EQUIPMENT GROUNDING

CONDUCTORS TERMINATE.

B. OUTLET AND DEVICE BOXES UP TO 100 CUBIC INCHES, INCLUDING THOSE USED AS JUNCTION

AND PULL BOXES:

1. USE SHEET-STEEL BOXES FOR DRY LOCATIONS UNLESS OTHERWISE INDICATED OR

REQUIRED.

2. USE CAST IRON BOXES OR CAST ALUMINUM BOXES FOR DAMP OR WET LOCATIONS

UNLESS OTHERWISE INDICATED OR REQUIRED; FURNISH WITH COMPATIBLE

WEATHERPROOF GASKETED COVERS.

3. USE SUITABLE CONCRETE TYPE BOXES WHERE FLUSH-MOUNTED IN CONCRETE.

4. USE SUITABLE MASONRY TYPE BOXES WHERE FLUSH-MOUNTED IN MASONRY WALLS.

5. USE RAISED COVERS SUITABLE FOR THE TYPE OF WALL CONSTRUCTION AND DEVICE

CONFIGURATION WHERE REQUIRED.

6. DO NOT USE "THROUGH-WALL" BOXES DESIGNED FOR ACCESS FROM BOTH SIDES OF

WALL.

7. SHEET-STEEL BOXES:  COMPLY WITH NEMA OS 1, AND LIST AND LABEL AS COMPLYING

WITH UL 514A.

8. CAST METAL BOXES:  COMPLY WITH NEMA FB 1, AND LIST AND LABEL AS COMPLYING

WITH UL 514A; FURNISH WITH THREADED HUBS.

9. BOXES FOR SUPPORTING LUMINAIRES AND CEILING FANS:  LISTED AS SUITABLE FOR

THE TYPE AND WEIGHT OF LOAD TO BE SUPPORTED; FURNISHED WITH FIXTURE STUD

TO ACCOMMODATE MOUNTING OF LUMINAIRE WHERE REQUIRED.

10. BOXES FOR GANGED DEVICES:  USE MULTIGANG BOXES OF SINGLE-PIECE

CONSTRUCTION. DO NOT USE FIELD-CONNECTED GANGABLE BOXES UNLESS

SPECIFICALLY INDICATED OR PERMITTED.

11. MINIMUM BOX SIZE, UNLESS OTHERWISE INDICATED:

a. WIRING DEVICES (OTHER THAN COMMUNICATIONS SYSTEMS OUTLETS):  4 INCH

SQUARE BY 1-1/2 INCH DEEP (100 BY 38 MM) TRADE SIZE.

b. COMMUNICATIONS SYSTEMS OUTLETS:  4 INCH SQUARE BY 2-1/8 INCH DEEP TRADE

SIZE.

c. CEILING OUTLETS:  4 INCH OCTAGONAL OR SQUARE BY 1-1/2 INCH DEEP (100 BY 38

MM) TRADE SIZE.

12. WALL PLATES:  COMPLY WITH SECTION 26 2726.

C. POKE THRU DEVICES:

1. SEE DRAWINGS FOR POKE THRU DEVICE REQUIREMENTS.

PART 3  EXECUTION

3.1 INSTALLATION

A. INSTALL PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B. INSTALL BOXES IN ACCORDANCE WITH NECA 1 (GENERAL WORKMANSHIP) AND, WHERE

APPLICABLE, NECA 130.

C. ARRANGE EQUIPMENT TO PROVIDE MINIMUM CLEARANCES IN ACCORDANCE WITH

MANUFACTURER'S INSTRUCTIONS AND NFPA 70.

D. UNLESS OTHERWISE INDICATED, PROVIDE SEPARATE BOXES FOR LINE VOLTAGE AND LOW

VOLTAGE SYSTEMS.

E. FLUSH-MOUNT BOXES IN FINISHED AREAS UNLESS SPECIFICALLY INDICATED TO BE

SURFACE-MOUNTED.

F. UNLESS OTHERWISE INDICATED, BOXES MAY BE SURFACE-MOUNTED WHERE EXPOSED

CONDUITS ARE INDICATED OR PERMITTED.

G. BOX LOCATIONS:

1. LOCATE BOXES TO BE ACCESSIBLE. PROVIDE ACCESS PANELS AS REQUIRED WHERE

APPROVED BY THE ARCHITECT.

2. UNLESS DIMENSIONED, BOX LOCATIONS INDICATED ARE APPROXIMATE.

3. LOCATE BOXES AS REQUIRED FOR DEVICES INSTALLED UNDER OTHER SECTIONS OR BY

OTHERS.

4. LOCATE BOXES SO THAT WALL PLATES DO NOT SPAN DIFFERENT BUILDING FINISHES.

5. LOCATE BOXES SO THAT WALL PLATES DO NOT CROSS MASONRY JOINTS.

6. UNLESS OTHERWISE INDICATED, WHERE MULTIPLE OUTLET BOXES ARE INSTALLED AT

THE SAME LOCATION AT DIFFERENT MOUNTING HEIGHTS, INSTALL ALONG A COMMON

VERTICAL CENTER LINE.

7. DO NOT INSTALL FLUSH-MOUNTED BOXES ON OPPOSITE SIDES OF WALLS

BACK-TO-BACK. PROVIDE MINIMUM 6 INCHES HORIZONTAL SEPARATION UNLESS

OTHERWISE INDICATED.

8. ACOUSTIC-RATED WALLS:  DO NOT INSTALL FLUSH-MOUNTED BOXES ON OPPOSITE

SIDES OF WALLS BACK-TO-BACK; PROVIDE MINIMUM 24 INCHES HORIZONTAL

SEPARATION.

9. FIRE RESISTANCE RATED WALLS:  INSTALL FLUSH-MOUNTED BOXES SUCH THAT THE

REQUIRED FIRE RESISTANCE WILL NOT BE REDUCED.

a. DO NOT INSTALL FLUSH-MOUNTED BOXES ON OPPOSITE SIDES OF WALLS

BACK-TO-BACK; PROVIDE MINIMUM 24 INCHES SEPARATION WHERE WALL IS

CONSTRUCTED WITH INDIVIDUAL NONCOMMUNICATING STUD CAVITIES OR

PROTECT BOTH BOXES WITH LISTED PUTTY PADS.
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10. LOCATE JUNCTION AND PULL BOXES AS INDICATED, AS REQUIRED TO FACILITATE

INSTALLATION OF CONDUCTORS, AND TO LIMIT CONDUIT LENGTH AND/OR NUMBER OF

BENDS BETWEEN PULLING POINTS IN ACCORDANCE WITH SECTION 26 0533.13.

11. LOCATE JUNCTION AND PULL BOXES IN THE FOLLOWING AREAS, UNLESS OTHERWISE

INDICATED OR APPROVED BY THE ARCHITECT:

a. CONCEALED ABOVE ACCESSIBLE SUSPENDED CEILINGS.

b. WITHIN JOISTS IN UNFINISHED AREAS WITH NO CEILING.

c. ELECTRICAL ROOMS.

H. BOX SUPPORTS:

1. SECURE AND SUPPORT BOXES IN ACCORDANCE WITH NFPA 70 AND SECTION 26 0529

USING SUITABLE SUPPORTS AND METHODS APPROVED BY THE AUTHORITY HAVING

JURISDICTION.

2. PROVIDE INDEPENDENT SUPPORT FROM BUILDING STRUCTURE EXCEPT FOR CAST

METAL BOXES (OTHER THAN BOXES USED FOR FIXTURE SUPPORT) SUPPORTED BY

THREADED CONDUIT CONNECTIONS IN ACCORDANCE WITH NFPA 70. DO NOT PROVIDE

SUPPORT FROM PIPING, DUCTWORK, OR OTHER SYSTEMS.

3. INSTALLATION ABOVE SUSPENDED CEILINGS:  DO NOT PROVIDE SUPPORT FROM

CEILING GRID OR CEILING SUPPORT SYSTEM.

4. USE FAR-SIDE SUPPORT TO SECURE FLUSH-MOUNTED BOXES SUPPORTED FROM

SINGLE STUD IN HOLLOW STUD WALLS. REPAIR OR REPLACE SUPPORTS FOR BOXES

THAT PERMIT EXCESSIVE MOVEMENT.

I. INSTALL BOXES PLUMB AND LEVEL.

J. FLUSH-MOUNTED BOXES:

1. INSTALL BOXES IN NONCOMBUSTIBLE MATERIALS SUCH AS CONCRETE, TILE, GYPSUM,

PLASTER, ETC. SO THAT FRONT EDGE OF BOX OR ASSOCIATED RAISED COVER IS NOT

SET BACK FROM FINISHED SURFACE MORE THAN 1/4 INCH OR DOES NOT PROJECT

BEYOND FINISHED SURFACE.

2. INSTALL BOXES IN COMBUSTIBLE MATERIALS SUCH AS WOOD SO THAT FRONT EDGE OF

BOX OR ASSOCIATED RAISED COVER IS FLUSH WITH FINISHED SURFACE.

3. REPAIR ROUGH OPENINGS AROUND BOXES IN NONCOMBUSTIBLE MATERIALS SUCH AS

CONCRETE, TILE, GYPSUM, PLASTER, ETC. SO THAT THERE ARE NO GAPS OR OPEN

SPACES GREATER THAN 1/8 INCH AT THE EDGE OF THE BOX.

K. INSTALL BOXES AS REQUIRED TO PRESERVE INSULATION INTEGRITY.

L. INSTALL PERMANENT BARRIER BETWEEN GANGED WIRING DEVICES WHEN VOLTAGE

BETWEEN ADJACENT DEVICES EXCEEDS 300 V.

M. INSTALL FIRESTOPPING TO PRESERVE FIRE RESISTANCE RATING OF PARTITIONS AND OTHER

ELEMENTS, USING MATERIALS AND METHODS SPECIFIED.

N. CLOSE UNUSED BOX OPENINGS.

O. INSTALL BLANK WALL PLATES ON JUNCTION BOXES AND ON OUTLET BOXES WITH NO

DEVICES OR EQUIPMENT INSTALLED OR DESIGNATED FOR FUTURE USE.

P. PROVIDE GROUNDING AND BONDING IN ACCORDANCE WITH SECTION 26 0526.

Q. ORIENT BOXES TO ACCOMMODATE WIRING DEVICES ORIENTED AS SPECIFIED IN SECTION 26

2726.

R. ORIENT EACH BOX LOCATED ABOVE AN ACCESSIBLE CEILING SO THE BOX OPENING FACES

DOWN OR TO ONE SIDE.

S. COORDINATE MOUNTING HEIGHTS AND LOCATIONS OF OUTLETS MOUNTED ABOVE

COUNTERS, BENCHES, AND BACKSPLASHES.

T. LOCATE OUTLET BOXES TO ALLOW LUMINAIRES POSITIONED AS SHOWN ON REFLECTED

CEILING PLAN.

U. SUPPORT BOXES INDEPENDENTLY OF CONDUIT, EXCEPT CAST BOX THAT IS CONNECTED TO

TWO RIGID METAL CONDUITS BOTH SUPPORTED WITHIN 12 INCHES OF BOX.

END OF SECTION

SECTION 26 0923

LIGHTING CONTROLS

PART 1  GENERAL

1.1 SECTION INCLUDES

A. OCCUPANCY SENSORS.

B. WALL PUSHBUTTON STATIONS.

1.2 SUBMITTALS

A. PRODUCT DATA:  INCLUDE RATINGS, CONFIGURATIONS, STANDARD WIRING DIAGRAMS,

DIMENSIONS, COLORS, SERVICE CONDITION REQUIREMENTS, AND INSTALLED FEATURES OF

PRODUCTS BEING PROVIDED.

B. SHOP DRAWINGS:

1. PROVIDE LIGHTING PLAN, DRAWN TO SCALE, INDICATING LOCATION, MODEL NUMBER,

AND ORIENTATION OF EACH DEVICE BEING PROVIDED.

2. PUSHBUTTON STATIONS:  PROVIDE ELEVATION OF EACH UNIQUE PUSHBUTTON STATION

INDICATING BUTTON LABELING.

3. INTERCONNECTION DIAGRAM OF FIELD INSTALLED WIRING.

C. FUNCTIONAL PERFORMANCE TESTING REPORTS.

D. OPERATION AND MAINTENANCE DATA:  SUBMIT WITHIN 90 DAYS OF RECEIPT OF THE

CERTIFICATE OF OCCUPANCY.  INCLUDE THE FOLLOWING:

1. NAME AND ADDRESS OF NOT LESS THAN ONE SERVICE AGENCY FOR INSTALLED

EQUIPMENT.

2. NARRATIVE OF HOW EACH SYSTEM IS INTENDED TO OPERATE, INCLUDING

RECOMMENDED SETPOINTS.

3. SUBMITTAL DATA INDICATING ALL SELECTED OPTIONS FOR EACH PIECE OF LIGHTING

CONTROL EQUIPMENT AND LIGHTING CONTROLS.

4. MANUAL FOR EACH PIECE OF LIGHTING CONTROL EQUIPMENT INDICATING REQUIRED

ROUTINE MAINTENANCE ACTIONS AND CLEANING.

5. SCHEDULE FOR INSPECTING AND RECALIBRATING LIGHTING CONTROLS.

E. MAINTENANCE MATERIALS:  FURNISH THE FOLLOWING FOR OWNER'S USE IN MAINTENANCE

OF PROJECT.

1. EXTRA OCCUPANCY SENSORS, POWER PACKS, ROOM CONTROLLERS, AND WALL

PUSHBUTTON STATIONS (WITHOUT LABELING):  TWO PERCENT OF TOTAL QUANTITY

INSTALLED FOR EACH TYPE, BUT NOT LESS THAN ONE OF EACH TYPE.

1.3 WARRANTY

A. PROVIDE FIVE YEAR MANUFACTURER WARRANTY FOR LIGHTING CONTROL COMPONENTS.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. ACUITY BRANDS LIGHTING:  WWW.ACUITYBRANDS.COM.

B. HUBBELL:  WWW.HUBBELL.COM.

C. WATTSTOPPER:  WWW.LEGRAND.US/WATTSTOPPER.

D. SOURCE LIMITATIONS:  FURNISH PRODUCTS PRODUCED BY A SINGLE MANUFACTURER AND

OBTAINED FROM A SINGLE SUPPLIER, WHERE POSSIBLE, UNLESS INDICATED OTHERWISE.

E. SUBSTITUTIONS AND PRIOR APPROVAL REQUESTS:  MANUFACTURERS NOT LISTED WILL BE

CONSIDERED AS A PRIOR APPROVAL OR SUBSTITUTION REQUEST.  PROVIDE THE

FOLLOWING:

1. MANUFACTURER'S CUT SHEETS FOR PROPOSED COMPONENTS.

2. EXAMPLE WIRING SCHEMATIC.

3. UPON REQUEST, A WORKING SAMPLE.

2.2 LIGHTING CONTROL SYSTEM -  GENERAL REQUIREMENTS

A. SYSTEM DESCRIPTION:  NON-NETWORKED, LOW VOLTAGE, DIGITAL STAND ALONE DEVICES

THAT CONTROL LIGHTING WITHIN ROOMS/SPACES.

B. PROVIDE SYSTEM CONSISTING OF WIRED COMPONENTS.

C. PROVIDE PRODUCTS LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR THE PURPOSE

INTENDED.

D. UNLESS SPECIFICALLY INDICATED TO BE EXCLUDED, PROVIDE ALL REQUIRED CONDUIT,

WIRING, CONNECTORS, HARDWARE, COMPONENTS, ACCESSORIES, ETC. AS REQUIRED FOR A

COMPLETE OPERATING SYSTEM COMPATIBLE WITH CONTROLLED LUMINAIRES.

E. PROVIDE PLENUM RATED CABLES FOR INTERCONNECTION OF SYSTEM COMPONENTS, TYPES

AS RECOMMENDED BY MANUFACTURER.

1. SELECT CABLE LENGTHS BASED ON ACTUAL INSTALLATION CONDITIONS.

2. CABLES SHALL BE AS SHORT AS PRACTICAL.

3. PROVIDE WHITE CABLES UNLESS NOTED OTHERWISE.

2.3 WALL PUSHBUTTON STATIONS

A. GENERAL REQUIREMENTS: LOW VOLTAGE, QUIET OPERATING, TYPES AS INDICATED ON

DRAWINGS, COMPATIBLE WITH LOAD TYPES BEING CONTROLLED. PROVIDE FACTORY

LABELED PUSHBUTTONS.

B. PROVIDE DEVICES AND PLATES WITH FINISHES MATCHING WIRING DEVICES.

2.4 OCCUPANCY SENSORS

A. ALL OCCUPANCY SENSORS:

1. PROVIDE THE FOLLOWING TYPE OF SENSOR PER AREA, UNLESS INDICATED

OTHERWISE:

a. OFFICES:  DUAL TECHNOLOGY.

b. CORRIDORS:  PASSIVE INFRARED.

c. OTHER AREAS:  AS RECOMMENDED BY MANUFACTURER.

2. DESCRIPTION:  FACTORY-ASSEMBLED COMMERCIAL SPECIFICATION GRADE DEVICES

FOR INDOOR USE CAPABLE OF SENSING BOTH MAJOR MOTION, SUCH AS WALKING, AND

MINOR MOTION, SUCH AS SMALL DESKTOP LEVEL MOVEMENTS, ACCORDING TO

PUBLISHED COVERAGE AREAS, FOR AUTOMATIC CONTROL OF LOAD INDICATED.

3. PROVIDE LED TO VISUALLY INDICATE MOTION DETECTION.

4. OPERATION:  UNLESS OTHERWISE INDICATED, OCCUPANCY SENSOR TO TURN LOAD ON

WHEN OCCUPANT PRESENCE IS DETECTED AND TO TURN LOAD OFF WHEN NO

OCCUPANT PRESENCE IS DETECTED DURING AN ADJUSTABLE TURN-OFF DELAY TIME

INTERVAL.

5. DUAL TECHNOLOGY OCCUPANCY SENSORS:  FIELD CONFIGURABLE TURN-ON AND

HOLD-ON ACTIVATION WITH SETTINGS FOR ACTIVATION BY EITHER OR BOTH SENSING

TECHNOLOGIES.

6. PASSIVE INFRARED LENS FIELD OF VIEW:  FIELD CUSTOMIZABLE BY ADDITION OF

FACTORY MASKING MATERIAL, ADJUSTMENT OF INTEGRAL BLINDERS, OR SIMILAR

MEANS TO BLOCK MOTION DETECTION IN SELECTED AREAS.

7. TURN-OFF DELAY:  FIELD ADJUSTABLE, WITH TIME DELAY SETTINGS UP TO 30 MINUTES.

8. SENSITIVITY:  FIELD ADJUSTABLE.

9. COMPATIBILITY (NON-DIMMING SENSORS):  SUITABLE FOR CONTROLLING

INCANDESCENT LIGHTING, LOW-VOLTAGE LIGHTING WITH ELECTRONIC AND MAGNETIC

TRANSFORMERS, FLUORESCENT LIGHTING WITH ELECTRONIC AND MAGNETIC

BALLASTS, AND FRACTIONAL MOTOR LOADS, WITH NO MINIMUM LOAD REQUIREMENTS.

10. LOAD RATING FOR LINE VOLTAGE OCCUPANCY SENSORS:  AS REQUIRED TO CONTROL

THE LOAD INDICATED ON DRAWINGS.

11. ISOLATED RELAY FOR LOW VOLTAGE OCCUPANCY SENSORS:  WHERE INDICATED, SPDT

DRY CONTACTS, RATINGS AS REQUIRED FOR INTERFACE WITH SYSTEM INDICATED.

B. CEILING MOUNTED OCCUPANCY SENSORS:

1. ALL CEILING MOUNTED OCCUPANCY SENSORS:

a. DESCRIPTION:  LOW PROFILE OCCUPANCY SENSORS DESIGNED FOR CEILING

INSTALLATION.

b. OCCUPANCY SENSOR TO BE FIELD SELECTABLE AS EITHER

MANUAL-ON/AUTOMATIC-OFF OR AUTOMATIC ON/OFF.

c. FINISH:  WHITE UNLESS OTHERWISE INDICATED.

2. PASSIVE INFRARED (PIR) CEILING MOUNTED OCCUPANCY SENSORS:

a. STANDARD RANGE SENSORS:  CAPABLE OF DETECTING MOTION WITHIN AN AREA

OF 450 SQUARE FEET AT A MOUNTING HEIGHT OF 9 FEET, WITH A FIELD OF VIEW

OF 360 DEGREES.

b. EXTENDED RANGE SENSORS:  CAPABLE OF DETECTING MOTION WITHIN AN AREA

OF 1,200 SQUARE FEET AT A MOUNTING HEIGHT OF 9 FEET, WITH A FIELD OF VIEW

OF 360 DEGREES.

3. ULTRASONIC CEILING MOUNTED OCCUPANCY SENSORS:

a. STANDARD RANGE SENSORS:  CAPABLE OF DETECTING MOTION WITHIN AN AREA

OF 500 SQUARE FEET AT A MOUNTING HEIGHT OF 9 FEET, WITH A FIELD OF VIEW

OF 360 DEGREES.

b. MEDIUM RANGE SENSORS:  CAPABLE OF DETECTING MOTION WITHIN AN AREA OF

1,000 SQUARE FEET AT A MOUNTING HEIGHT OF 9 FEET, WITH A FIELD OF VIEW OF

360 DEGREES.

c. EXTENDED RANGE SENSORS:  CAPABLE OF DETECTING MOTION WITHIN AN AREA

OF 2,000 SQUARE FEET AT A MOUNTING HEIGHT OF 9 FEET.

4. PASSIVE INFRARED/ULTRASONIC DUAL TECHNOLOGY CEILING MOUNTED OCCUPANCY

SENSORS:

a. STANDARD RANGE SENSORS:  CAPABLE OF DETECTING MOTION WITHIN AN AREA

OF 450 SQUARE FEET AT A MOUNTING HEIGHT OF 9 FEET, WITH A FIELD OF VIEW

OF 360 DEGREES.

b. EXTENDED RANGE SENSORS:  CAPABLE OF DETECTING MOTION WITHIN AN AREA

OF 1,200 SQUARE FEET AT A MOUNTING HEIGHT OF 9 FEET, WITH A FIELD OF VIEW

OF 360 DEGREES.

5. PASSIVE INFRARED/ACOUSTIC DUAL TECHNOLOGY CEILING MOUNTED OCCUPANCY

SENSORS:

a. STANDARD RANGE SENSORS:  CAPABLE OF DETECTING MOTION WITHIN AN AREA

OF 450 SQUARE FEET AT A MOUNTING HEIGHT OF 9 FEET, WITH A FIELD OF VIEW

OF 360 DEGREES.

b. EXTENDED RANGE SENSORS:  CAPABLE OF DETECTING MOTION WITHIN AN AREA

OF 1,200 SQUARE FEET AT A MOUNTING HEIGHT OF 9 FEET.

C. POWER PACKS FOR OCCUPANCY SENSORS:

1. DESCRIPTION:  PLENUM RATED, SELF-CONTAINED CLASS 2 TRANSFORMER AND RELAY

COMPATIBLE WITH SPECIFIED OCCUPANCY SENSORS FOR SWITCHING OF LINE

VOLTAGE LOADS.

2. PROVIDE QUANTITY AND CONFIGURATION OF POWER AND SLAVE PACKS WITH ALL

ASSOCIATED WIRING AND ACCESSORIES AS REQUIRED TO CONTROL THE LOAD

INDICATED ON DRAWINGS.

3. INPUT SUPPLY VOLTAGE:  DUAL RATED FOR 120/277 V AC.

4. LOAD RATING:  AS REQUIRED TO CONTROL THE LOAD INDICATED ON DRAWINGS.

5. PROVIDE AUXILIARY CONTACT CLOSURE OUTPUT WHERE INDICATED.

6. RATED LIFE OF RELAY:  ONE MILLION CYCLES.

PART 3  EXECUTION

3.1 INSTALLATION

A. INSTALL LIGHTING CONTROL DEVICES IN ACCORDANCE WITH NECA 1 (GENERAL

WORKMANSHIP) AND, WHERE APPLICABLE, NECA 130, INCLUDING MOUNTING HEIGHTS

SPECIFIED IN THOSE STANDARDS UNLESS OTHERWISE INDICATED.

B. COORDINATE LOCATIONS OF OUTLET BOXES PROVIDED UNDER SECTION 26 0533.16 AS

REQUIRED FOR INSTALLATION OF LIGHTING CONTROL DEVICES PROVIDED UNDER THIS

SECTION.

1. ORIENT OUTLET BOXES FOR VERTICAL INSTALLATION OF LIGHTING CONTROL DEVICES

UNLESS OTHERWISE INDICATED.

2. LOCATE WALL SWITCH OCCUPANCY SENSORS ON STRIKE SIDE OF DOOR WITH EDGE OF

WALL PLATE 3 INCHES FROM EDGE OF DOOR FRAME. WHERE LOCATIONS ARE

INDICATED OTHERWISE, NOTIFY ARCHITECT/ENGINEER TO OBTAIN DIRECTION PRIOR TO

PROCEEDING WITH WORK.

C. INSTALL LIGHTING CONTROL DEVICES IN ACCORDANCE WITH MANUFACTURER'S

INSTRUCTIONS.

D. UNLESS OTHERWISE INDICATED, CONNECT LIGHTING CONTROL DEVICE GROUNDING

TERMINAL OR CONDUCTOR TO BRANCH CIRCUIT EQUIPMENT GROUNDING CONDUCTOR AND

TO OUTLET BOX WITH BONDING JUMPER.

E. INSTALL LIGHTING CONTROL DEVICES PLUMB AND LEVEL, AND HELD SECURELY IN PLACE.

F. WHERE REQUIRED AND NOT FURNISHED WITH LIGHTING CONTROL DEVICE, PROVIDE WALL

PLATE IN ACCORDANCE WITH SECTION 26 2726.

G. PROVIDE REQUIRED SUPPORTS IN ACCORDANCE WITH SECTION 26 0529.

H. WHERE APPLICABLE, INSTALL LIGHTING CONTROL DEVICES AND ASSOCIATED WALL PLATES

TO FIT COMPLETELY FLUSH TO MOUNTING SURFACE WITH NO GAPS AND ROUGH OPENING

COMPLETELY COVERED WITHOUT STRAIN ON WALL PLATE. REPAIR OR REINSTALL

IMPROPERLY INSTALLED OUTLET BOXES OR IMPROPERLY SIZED ROUGH OPENINGS. DO NOT

USE OVERSIZED WALL PLATES IN LIEU OF MEETING THIS REQUIREMENT.

I. OCCUPANCY SENSOR LOCATIONS:

1. DRAWINGS ARE DIAGRAMMATIC AND ONLY INTENDED TO INDICATE WHICH ROOMS OR

AREAS REQUIRE DEVICES. PROVIDE QUANTITY AND LOCATIONS AS REQUIRED FOR

COMPLETE COVERAGE OF RESPECTIVE ROOM OR AREA BASED ON MANUFACTURER'S

RECOMMENDATIONS FOR INSTALLED DEVICES.

2. LOCATE ULTRASONIC AND DUAL TECHNOLOGY PASSIVE INFRARED/ULTRASONIC

OCCUPANCY SENSORS A MINIMUM OF 4 FEET FROM AIR SUPPLY DUCTS OR OTHER

SOURCES OF HEAVY AIR FLOW AND AS PER MANUFACTURER'S RECOMMENDATIONS, IN

ORDER TO MINIMIZE FALSE TRIGGERS.

3. LOCATE SENSORS SO THAT COVERAGE DOES NOT EXTEND BEYOND THE AREA

CONTROLLED.

J. UNLESS OTHERWISE INDICATED, INSTALL POWER PACKS FOR LIGHTING CONTROL DEVICES

ABOVE ACCESSIBLE CEILING NEAR THE SENSOR LOCATION.

K. WHERE INDICATED, INSTALL SEPARATE COMPATIBLE WALL SWITCHES FOR MANUAL

CONTROL INTERFACE WITH LIGHTING CONTROL DEVICES OR ASSOCIATED POWER PACKS.

L. UNLESS OTHERWISE INDICATED, INSTALL LOW VOLTAGE CONTROL CABLING IN CONDUIT IN

AREAS WITH EXPOSED STRUCTURE AND ABOVE INACCESSIBLE CEILINGS.

M. LOW VOLTAGE CONTROL CABLING MAY BE INSTALLED WITHOUT CONDUIT WHERE

CONCEALED ABOVE AN ACCESSIBLE CEILING.  FOR WALL-MOUNTED DEVICES, PROVIDE

CONDUIT STUBBED TO ABOVE THE NEAREST ACCESSIBLE CEILING.  ROUTE CABLING

PARALLEL OR PERPENDICULAR TO BUILDING STRUCTURE OR SURFACES.  SUPPORT USING

J-HOOK CABLE HANGERS OR PLENUM RATED CABLE TIES ATTACHED TO CONDUIT SUPPORTS

OR TO BRANCH CIRCUIT CONDUITS AS ALLOWED BY CODE.  LOCATE SUPPORTS WITH A

MAXIMUM SPACING OF 10 FEET.  DO NOT SUPPORT FROM PIPING, DUCTWORK OR OTHER

SYSTEMS.  DO NOT PROVIDE SUPPORT FROM CEILING GRID OR ALLOW CONDUCTORS AND

CABLES TO LAY ON CEILING TILES.

3.2 SYSTEM STARTUP AND PROGRAMMING

A. COORDINATE SYSTEM PROGRAMMING AND DEVICE ENGRAVING WITH OWNER.

B. PROVIDE FACTORY STARTUP AND PROGRAMMING OF SYSTEM.  PROGRAM ACCORDING TO

OWNER'S REQUIREMENTS.

C. COORDINATE HIGH END AND/OR LOW END TRIM LEVELS WITH OWNER AND

ARCHITECT/ENGINEER DURING SYSTEM PROGRAMMING.

3.3 FUNCTIONAL PERFORMANCE TESTING

A. PRIOR TO FINAL INSPECTION, PERFORM FUNCTIONAL PERFORMANCE TESTING AND SUBMIT

DOCUMENTATION TO THE ARCHITECT/ENGINEER THAT CONTROL HARDWARE AND SOFTWARE

ARE CALIBRATED, ADJUSTED, PROGRAMMED AND IN PROPER WORKING CONDITION IN

ACCORDANCE WITH THE CONSTRUCTION DOCUMENTS AND MANUFACTURER'S

INSTRUCTIONS.

1. OCCUPANCY SENSOR CONTROLS.

a. CERTIFY THAT EACH OCCUPANCY SENSOR HAS BEEN LOCATED AND AIMED IN

ACCORDANCE WITH MANUFACTURER RECOMMENDATIONS

b. TEST EACH OCCUPANCY SENSOR.

c. VERIFY THE FOLLOWING:

1) WHERE INCLUDED, STATUS INDICATORS OPERATE CORRECTLY.

2) THE CONTROLLED LIGHTS TURN OFF OR DOWN TO THE PERMITTED LEVEL

WITHIN THE REQUIRED TIME.

3) FOR AUTO-ON OCCUPANCY SENSOR CONTROLS, THE LIGHTS TURN ON TO

THE PERMITTED LEVEL WHEN AN OCCUPANT ENTERS THE SPACE.

4) FOR MANUAL-ON OCCUPANCY SENSOR CONTROLS, THE LIGHTS TURN ON

ONLY WHEN MANUALLY ACTIVATED.

5) THE LIGHTS ARE NOT INCORRECTLY TURNED ON BY MOVEMENT IN ADJACENT

AREAS OR BY HVAC OPERATION.

2. PROVIDE A REPORT OF THE TEST RESULTS.  INCLUDE THE FOLLOWING:

a. RESULTS OF FUNCTIONAL PERFORMANCE TESTS.

b. DISPOSITION OF DEFICIENCIES FOUND DURING TESTING, INCLUDING DETAILS OF

CORRECTIVE MEASURES USED OR PROPOSED.

3.4 CLOSEOUT ACTIVITIES

A. TRAINING:  TRAIN OWNER'S PERSONNEL ON OPERATION, ADJUSTMENT, PROGRAMMING, AND

MAINTENANCE OF LIGHTING CONTROL DEVICES.

1. USE OPERATION AND MAINTENANCE MANUAL AS TRAINING REFERENCE,

SUPPLEMENTED WITH ADDITIONAL TRAINING MATERIALS AS REQUIRED.

2. PROVIDE MINIMUM OF TWO HOURS OF TRAINING.

3. INSTRUCTOR:  MANUFACTURER'S AUTHORIZED SERVICE REPRESENTATIVE.

4. LOCATION:  AT PROJECT SITE.

3.5 MAINTENANCE

A. OCCUPANCY ADJUSTMENTS:  WITHIN ONE YEAR OF SUBSTANTIAL COMPLETION, PROVIDE

ON-SITE ASSISTANCE BY A MANUFACTURER'S AUTHORIZED SERVICE REPRESENTATIVE TO

MAKE SYSTEM ADJUSTMENTS OR TO PROVIDE TRAINING.  PROVIDE THREE VISITS, AT

APPROXIMATELY THREE, SIX AND TWELVE MONTHS AFTER SUBSTANTIAL COMPLETION FOR

THIS PURPOSE.

END OF SECTION

SECTION 26 2726

WIRING DEVICES

PART 1  GENERAL

1.1 SECTION INCLUDES

A. RECEPTACLES.

B. DEVICE PLATES AND BOX COVERS.

1.2 SUBMITTALS

A. PRODUCT DATA:  PROVIDE MANUFACTURER'S CATALOG INFORMATION SHOWING

DIMENSIONS, COLORS, AND CONFIGURATIONS.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. COOPER WIRING DEVICES:  WWW.COOPERWIRINGDEVICES.COM.

B. HUBBELL INCORPORATED:  WWW.HUBBELL-WIRING.COM.

C. LEVITON MANUFACTURING COMPANY, INC:  WWW.LEVITON.COM.

D. PASS & SEYMOUR, A BRAND OF LEGRAND NORTH AMERICA, INC:  WWW.LEGRAND.US

E. SOURCE LIMITATIONS:  WHERE POSSIBLE, PROVIDE PRODUCTS FOR EACH TYPE OF WIRING

DEVICE PRODUCED BY A SINGLE MANUFACTURER AND OBTAINED FROM A SINGLE SUPPLIER.

2.2 WIRING DEVICE FINISHES

A. DEVICE COLOR:  IVORY, TO MATCH EXISTING DEVICES, UNLESS OTHERWISE INDICATED OR

REQUIRED BY CODE; BROWN IN DARK BRICK, WOOD PANELED OR DARK-FINISHED WALLS.

2.3 WALL SWITCHES

A. WALL SWITCHES - GENERAL REQUIREMENTS:  AC ONLY, QUIET OPERATING, GENERAL-USE

SNAP SWITCHES WITH SILVER ALLOY CONTACTS, COMPLYING WITH NEMA WD 1 AND NEMA

WD 6, AND LISTED AS COMPLYING WITH UL 20; TYPES AS INDICATED ON THE DRAWINGS.

1. WIRING PROVISIONS:  TERMINAL SCREWS FOR SIDE WIRING AND SCREW ACTUATED

BINDING CLAMP FOR BACK WIRING WITH SEPARATE GROUND TERMINAL SCREW.

B. ACCEPTABLE PRODUCTS ARE LISTED BELOW FOR SPECIFIC DEVICE TYPES.

2.4 RECEPTACLES

A. RECEPTACLES - GENERAL REQUIREMENTS:  SELF-GROUNDING, COMPLYING WITH NEMA WD 1

AND NEMA WD 6, AND LISTED AS COMPLYING WITH UL 498; TYPES AS INDICATED ON THE

DRAWINGS.

1. WIRING PROVISIONS:  TERMINAL SCREWS FOR SIDE WIRING OR SCREW ACTUATED

BINDING CLAMP FOR BACK WIRING WITH SEPARATE GROUND TERMINAL SCREW.

2. NEMA CONFIGURATIONS SPECIFIED ARE ACCORDING TO NEMA WD 6.

B. ACCEPTABLE PRODUCTS ARE LISTED BELOW FOR SPECIFIC DEVICE TYPES.

C. STRAIGHT BLADE RECEPTACLES:  20A, 125V.

DESCRIPTION COOPER HUBBELL LEVITON P & S

DUPLEX BR20 BR20 5362 CRB5362

DUPLEX GFCI SGF20 GFRST20 GFNT2 2097

2.5 WALL PLATES

A. WALL PLATES:  COMPLY WITH UL 514D.

1. CONFIGURATION:  ONE PIECE COVER AS REQUIRED FOR QUANTITY AND TYPES OF

CORRESPONDING WIRING DEVICES.

2. SCREWS:  METAL WITH SLOTTED HEADS FINISHED TO MATCH WALL PLATE FINISH.

B. WALL PLATES FOR FLUSH DEVICES: SMOOTH PLASTIC TO MATCH DEVICE COLOR.

PART 3  EXECUTION

3.1 INSTALLATION

A. COORDINATE LOCATIONS OF OUTLET BOXES PROVIDED UNDER SECTION 26 0533.16 AS

REQUIRED FOR INSTALLATION OF WIRING DEVICES PROVIDED UNDER THIS SECTION.

1. PROVIDE MINIMUM OF 24 INCHES HORIZONTAL SEPARATION BETWEEN FLUSH MOUNTED

OUTLET BOXES INSTALLED ON OPPOSITE SIDES OF FIRE RATED WALLS.

2. WHERE MULTIPLE DEVICES ARE INSTALLED AT THE SAME LOCATION AND AT THE SAME

MOUNTING HEIGHT, GANG DEVICES TOGETHER UNDER A COMMON WALL PLATE.

B. INSTALL WIRING DEVICES IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

C. INSTALL PERMANENT BARRIER BETWEEN GANGED WIRING DEVICES WHEN VOLTAGE

BETWEEN ADJACENT DEVICES EXCEEDS 300 V.

D. WHERE REQUIRED, CONNECT WIRING DEVICES USING PIGTAILS NOT LESS THAN 6 INCHES

LONG. DO NOT CONNECT MORE THAN ONE CONDUCTOR TO WIRING DEVICE TERMINALS.

E. CONNECT WIRING DEVICES BY WRAPPING CONDUCTOR CLOCKWISE 3/4 TURN AROUND

SCREW TERMINAL AND TIGHTENING TO PROPER TORQUE SPECIFIED BY THE MANUFACTURER

OR BY USING SCREW-ACTUATED PRESSURE PLATE. WHERE PRESENT, DO NOT USE PUSH-IN

PRESSURE TERMINALS THAT DO NOT RELY ON SCREW-ACTUATED BINDING.

F. UNLESS OTHERWISE INDICATED, CONNECT WIRING DEVICE GROUNDING TERMINAL TO

BRANCH CIRCUIT EQUIPMENT GROUNDING CONDUCTOR AND TO OUTLET BOX WITH BONDING

JUMPER.

G. PROVIDE GFCI RECEPTACLES WITH INTEGRAL GFCI PROTECTION AT EACH LOCATION

INDICATED. DO NOT USE FEED-THROUGH WIRING TO PROTECT DOWNSTREAM DEVICES

UNLESS OTHERWISE INDICATED.

H. INSTALL WIRING DEVICES PLUMB AND LEVEL WITH MOUNTING YOKE HELD RIGIDLY IN PLACE.

I. INSTALL WALL SWITCHES WITH OFF POSITION DOWN.

J. INSTALL VERTICALLY MOUNTED RECEPTACLES WITH GROUNDING POLE ON BOTTOM.

K. INSTALL WALL PLATES TO FIT COMPLETELY FLUSH TO WALL WITH NO GAPS AND ROUGH

OPENING COMPLETELY COVERED WITHOUT STRAIN ON WALL PLATE. REPAIR OR REINSTALL

IMPROPERLY INSTALLED OUTLET BOXES OR IMPROPERLY SIZED ROUGH OPENINGS. DO NOT

USE OVERSIZED WALL PLATES IN LIEU OF MEETING THIS REQUIREMENT.

L. INSTALL BLANK WALL PLATES ON JUNCTION BOXES AND ON OUTLET BOXES WITH NO WIRING

DEVICES INSTALLED OR DESIGNATED FOR FUTURE USE.

M. INSTALL GALVANIZED STEEL PLATES ON OUTLET BOXES AND JUNCTION BOXES IN

UNFINISHED AREAS AND ABOVE ACCESSIBLE CEILINGS.

END OF SECTION

SECTION 26 5100

INTERIOR LIGHTING

PART 1  GENERAL

1.1 SECTION INCLUDES

A. INTERIOR LUMINAIRES.

B. DRIVERS

C. ACCESSORIES.

1.2 SUBMITTALS

A. PRODUCT DATA:  PROVIDE MANUFACTURER'S STANDARD CATALOG PAGES AND DATA

SHEETS INCLUDING DETAILED INFORMATION ON LUMINAIRE CONSTRUCTION, DIMENSIONS,

RATINGS, FINISHES, MOUNTING REQUIREMENTS, LISTINGS, SERVICE CONDITIONS,

PHOTOMETRIC PERFORMANCE, INSTALLED ACCESSORIES, AND CEILING COMPATIBILITY;

INCLUDE MODEL NUMBER NOMENCLATURE CLEARLY MARKED WITH ALL PROPOSED

FEATURES.

1. LED LUMINAIRES:

a. INCLUDE ESTIMATED USEFUL LIFE, CALCULATED BASED ON IES LM-80 TEST DATA.

b. INCLUDE COLOR TEMPERATURE, CRI, LUMINAIRE INPUT WATTAGE AND DELIVERED

LUMEN OUTPUT.

2. DRIVERS:  INCLUDE PRODUCT DATA, DIMMING PROTOCOL, VOLTAGE AND

ENVIRONMENTAL RATING.

B. OPERATION AND MAINTENANCE DATA:  INSTRUCTIONS FOR EACH PRODUCT INCLUDING

INFORMATION ON REPLACEMENT PARTS.

C. MAINTENANCE MATERIALS:  FURNISH THE FOLLOWING FOR OWNER'S USE IN MAINTENANCE

OF PROJECT.

1. EXTRA DRIVERS:  TWO PERCENT OF TOTAL QUANTITY INSTALLED FOR EACH TYPE, BUT

NOT LESS THAN ONE OF EACH TYPE.

D. PROJECT RECORD DOCUMENTS:  RECORD ACTUAL CONNECTIONS AND LOCATIONS OF

LUMINAIRES AND ANY ASSOCIATED REMOTE COMPONENTS.

1.3 WARRANTY

A. PROVIDE MINIMUM FIVE YEAR MANUFACTURER WARRANTY FOR ALL LED LUMINAIRES,

INCLUDING DRIVERS.

PART 2  PRODUCTS

2.1 LUMINAIRE TYPES

A. FURNISH PRODUCTS AS INDICATED IN SCHEDULE INCLUDED ON THE DRAWINGS.

2.2 LUMINAIRES

A. PROVIDE PRODUCTS THAT COMPLY WITH REQUIREMENTS OF NFPA 70 AND NFPA 101.

B. PROVIDE PRODUCTS THAT ARE LISTED AND LABELED AS COMPLYING WITH UL 1598, WHERE

APPLICABLE.

C. UNLESS OTHERWISE INDICATED, FOR EACH TYPE OF  LAMP/LUMINAIRE, PROVIDE PRODUCTS

WHICH ARE CONSISTENT IN PERCEIVED COLOR TEMPERATURE.  REPLACE

LAMPS/LUMINAIRES THAT ARE DETERMINED BY THE ARCHITECT/ENGINEER TO BE

INCONSISTENT IN PERCEIVED COLOR TEMPERATURE.

D. PROVIDE PRODUCTS LISTED, CLASSIFIED, AND LABELED AS SUITABLE FOR THE PURPOSE

INTENDED.

E. UNLESS OTHERWISE INDICATED, PROVIDE LUMINAIRES INCLUDING LAMP(S) AND ALL

SOCKETS, BALLASTS/DRIVERS, REFLECTORS, LENSES, HOUSINGS, WIRING AND OTHER

APPURTENANCES REQUIRED FOR A COMPLETE AND OPERATIONAL SYSTEM.

F. UNLESS SPECIFICALLY INDICATED TO BE EXCLUDED, PROVIDE ALL REQUIRED CONDUIT,

BOXES, WIRING, CONNECTORS, HARDWARE, SUPPORTS, TRIMS, ACCESSORIES, ETC. AS

NECESSARY FOR A COMPLETE OPERATIONAL SYSTEM.

G. PROVIDE PRODUCTS SUITABLE TO WITHSTAND NORMAL HANDLING, INSTALLATION, AND

SERVICE WITHOUT ANY DAMAGE, DISTORTION, CORROSION, FADING, DISCOLORING, ETC.

H. SHEET METAL COMPONENTS:  STEEL, UNLESS OTHERWISE INDICATED, WITHOUT SHARP

CORNERS OR EDGES.

I. DOORS AND FRAMES:  FREE OF LIGHT LEAKS.

J. RECESSED LUMINAIRES:

1. CEILING COMPATIBILITY:  COMPLY WITH NEMA LE 4.

K. LED LUMINAIRES:

1. COMPONENTS:  UL 8750 RECOGNIZED OR LISTED AS APPLICABLE.

2. TESTED IN ACCORDANCE WITH IES LM-79 AND IES LM-80.

3. LED ESTIMATED USEFUL LIFE:  MINIMUM OF 50,000 HOURS AT 70 PERCENT LUMEN

MAINTENANCE, CALCULATED BASED ON IES LM-80 TEST DATA.

2.3 DRIVERS

A. DRIVERS - GENERAL REQUIREMENTS:

1. PROVIDE DRIVERS CONTAINING NO POLYCHLORINATED BIPHENYLS (PCBS).

2. MINIMUM EFFICIENCY/EFFICACY:  PROVIDE DRIVERS COMPLYING WITH ALL CURRENT

APPLICABLE FEDERAL AND STATE DRIVER EFFICIENCY/EFFICACY STANDARDS.

3. DRIVERS:  INRUSH CURRENTS NOT EXCEEDING PEAK CURRENTS SPECIFIED IN NEMA

410.

B. DIMMABLE LED DRIVERS:

1. DIMMING RANGE:  CONTINUOUS DIMMING FROM 100 PERCENT TO TEN PERCENT

RELATIVE LIGHT OUTPUT UNLESS DIMMING CAPABILITY TO LOWER LEVEL IS INDICATED,

WITHOUT FLICKER.

2. CONTROL COMPATIBILITY:  FULLY COMPATIBLE WITH THE DIMMING CONTROLS TO BE

INSTALLED.

2.4 ACCESSORIES

A. PROVIDE ACCESSORIES AND FITTINGS AS RECOMMENDED BY THE MANUFACTURER TO

PROPERLY AND COMPLETELY INSTALL AND WIRE LUMINAIRES.

B. PROVIDE ACCESSORY PLASTER FRAMES AS REQUIRED, DESIGNED AND FINISHED TO

PRECLUDE THE POSSIBILITY OF RUST STAINS ON SURROUNDING SURFACES.

C. FIXTURE WHIPS:  FLEXIBLE WHIPS INCLUDING PHASE, NEUTRAL AND GROUNDING

CONDUCTORS, #18 AWG MINIMUM; MINIMUM LENGTH, 4 FEET; MAXIMUM LENGTH, 6 FEET,

UNLESS OTHERWISE INDICATED.

PART 3  EXECUTION

3.1 INSTALLATION

A. VERIFY CEILING AND WALL DETAILS FROM GENERAL CONSTRUCTION DOCUMENTS PRIOR TO

ORDERING LUMINAIRES.  PROVIDE PROPER MOUNTING ACCESSORIES FOR THE INTENDED

INSTALLATION.  INSTALL FIXTURE TRIM TIGHT TO SURROUNDING SURFACES.  SECURE TO

PREVENT MOVEMENT.

B. COORDINATE LOCATIONS OF OUTLET BOXES PROVIDED UNDER SECTION 26 0533.16 AS

REQUIRED FOR INSTALLATION OF LUMINAIRES PROVIDED UNDER THIS SECTION.

C. PERFORM WORK IN ACCORDANCE WITH NECA 1 (GENERAL WORKMANSHIP).

D. INSTALL PRODUCTS IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

E. INSTALL LUMINAIRES SECURELY, IN A NEAT AND WORKMANLIKE MANNER, AS SPECIFIED IN

NECA 500 (COMMERCIAL LIGHTING) AND NECA 502 (INDUSTRIAL LIGHTING).

F. PROVIDE REQUIRED SUPPORT AND ATTACHMENT IN ACCORDANCE WITH SECTION 26 0529.

G. INSTALL LUMINAIRES PLUMB AND SQUARE AND ALIGNED WITH BUILDING LINES AND WITH

ADJACENT LUMINAIRES.

H. SUSPENDED CEILING MOUNTED LUMINAIRES:

1. DO NOT USE CEILING TILES TO BEAR WEIGHT OF LUMINAIRES.

2. SUPPORT LUMINAIRES FROM GRID.  PROVIDE ADDITIONAL SUPPORTS OR SUPPORT

CLIPS AS REQUIRED.

3. DO NOT USE CEILING SUPPORT SYSTEM TO BEAR WEIGHT OF LUMINAIRES UNLESS

CEILING SUPPORT SYSTEM IS CERTIFIED AS SUITABLE TO DO SO.

4. LUMINAIRES SMALLER THAN GRID OPENINGS:  CENTER IN ACOUSTICAL PANELS UNLESS

OTHERWISE INDICATED ON REFLECTED CEILING PLAN.  PROVIDE SUPPORTING

MEMBERS AS REQUIRED.

I. RECESSED LUMINAIRES:

1. INSTALL TRIMS TIGHT TO MOUNTING SURFACE WITH NO VISIBLE LIGHT LEAKAGE.

J. INSTALL ACCESSORIES FURNISHED WITH EACH LUMINAIRE.

K. MAKE WIRING CONNECTIONS TO BRANCH CIRCUIT USING BUILDING WIRE WITH INSULATION

SUITABLE FOR TEMPERATURE CONDITIONS WITHIN FIXTURE.

L. FIXTURE WHIPS:

1. USE FOR RECESSED LUMINAIRES INSTALLED IN AN ACCESSIBLE CEILING.

2. ANCHOR ACCORDING TO CODE.

3. INSTALL BETWEEN EACH FIXTURE AND A JUNCTION BOX LOCATED ABOVE THE CEILING.

WIRE FROM FIXTURE TO FIXTURE ONLY FOR TANDEM BALLAST INSTALLATIONS.

M. BOND PRODUCTS AND METAL ACCESSORIES TO BRANCH CIRCUIT EQUIPMENT GROUNDING

CONDUCTOR.

N. REMOTE BALLASTS AND DRIVERS:  INSTALL IN ACCESSIBLE LOCATION AS INDICATED OR AS

REQUIRED TO COMPLETE INSTALLATION, USING CONDUCTORS PER MANUFACTURER'S

RECOMMENDATIONS NOT EXCEEDING MANUFACTURER'S RECOMMENDED MAXIMUM

CONDUCTOR LENGTH TO LUMINAIRE.

END OF SECTION
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