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14" SPIRAL SUPPLY
16" SUPPLY 18" SPIRAL SUPPLY S

16" SPIRAL RETURN

R

T

14" SPIRAL SUPPLY18" SPIRAL SUPPLY

14" SPIRAL SUPPLY18" SPIRAL  SUPPLY

DUCTWORK SHALL BE

INSULATED IN ATTIC

HIGH RETURN SYSTEM 'A'

(PROVIDE DYNAMIC FIRE

DAMPERS IN FIRE RATED WALL)

HIGH RETURN SYSTEM 'B'

(PROVIDE DYNAMIC FIRE

DAMPERS IN FIRE RATED WALL)

(2) 24"X24" RETURNS LOW SIDE X SIDE

SYSTEM 'A' & 'B' (PROVIDE DYNAMIC

FIRE DAMPERS IN FIRE RATED WALL)

EXPOSED IN ROOM

NON-INSULATED DUCT

EXPOSED IN ROOM

NON-INSULATED DUCT

16"X6"

16"X6"

16"X6"

16"X6"

16"X6"

16"X6"

16"X6"

16"X6"

16"X6"

16"X6"

16"X6"

16"X6"

16"X6"

16"X6"

16"X6"

16"X6"

8"

8"

8"

8"

8"

8"

8"

8"

8"

8"

18" SPIRAL RETURN

DUCTWORK SHALL BE

INSULATED IN ATTIC

400 CFM EXHAUST FAN (VENT

THROUGH ROOF) (SEE ELECTRIC

SCHEDULE ON SHEET E-102)

T
T

SUPPLY DUCT

SYSTEM 'C'

CONDENSING

UNIT SYSTEM 'B'

CONDENSING

UNIT SYSTEM 'C'

16"X8"

RETURN

GRILL

SEE SHEET M-102

FOR ATTIC HVAC

UNIT LAYOUT

12"

8"

LIMIT OF 4' WIDE FIRE

RATED PLYWOOD BREAK

(CONSTRUCTED ON

UNDERSIDE OF ROOF)

PROVIDE DYNAMIC FIRE

DAMPERS IN FIRE RATED WALL

PROVIDE DYNAMIC FIRE

DAMPERS IN FIRE RATED WALL

2 HOUR FIRE RATED WALL

ALL PENETRATIONS THROUGH 2 HOUR

FIRE RATED WALLS AND CEILING SHALL

BE CAULKED WITH FIRE RATED CAULK

SPEC SEAL SERIES LC ENOTHERMIC

SEALANT OR EQUIVALENT

RETURN DUCT SYSTEM 'C'

CONTRACTOR TO PROVIDE AND

CONSTRUCT 2 1/4" DIA. GAS PIPING

IN ATTIC AREA ABOVE KITCHEN.

PROVIDE 1" DIA. DROP

CONNECTIONS WITH SHUT OFF

VALVES AT GRIDDLE, COOK TOP,

FURNACE A, B, C AND HOT WATER

HEATER LOCATIONS.

CONTRACTOR TO PROVIDE AND

CONSTRUCT 2 1/4" DIA. GAS

SERVICE UNDERGROUND FROM

METER LOCATION TO BUILDING

CONDENSING

UNIT SYSTEM 'A'

RANGE HOOD WITH

FIRE SUPPRESSION

SYSTEM (SEE SHEETS

M-103 TO M-107)

400 CFM EXHAUST FAN (VENT

THROUGH ROOF) (SEE ELECTRIC

SCHEDULE ON SHEET E-102)

T

PROGRAMMABLE THERMOSTAT

LOCATION (TYP. FOR 3)

8"

PROVIDE 1" DIA. DROP

CONNECTIONS WITH SHUT OFF

VALVES AT GRIDDLE, COOK TOP,

FURNACE A, B, C AND HOT WATER

HEATER LOCATIONS.

18869

Copyright 2018

Scale

of

Pr
oj

ec
t T

itl
e

Dr
aw

in
g 

Tit
le

C

Checked

Date

CAD File

Contract No.Drawn
Drawing No.

P: 
85

6.5
47

.64
14

  F
: 8

56
.54

7.6
41

6
Em

ai
l  

   
On

eA
nc

ho
r.c

om
@

D
i P

ri
nz

io
  

 C
ri

ni
ti 

  
D

es
p

er

52
3 

S. 
W

hi
te

 H
or

se
 P

ik
e

Au
du

bo
n,

 N
J 0

81
06

30
0 

Ca
rn

eg
ie

 C
en

te
r, 

St
e.

 1
50

Pr
in

ce
to

n,
 N

J 0
85

40
17

00
 M

ar
ke

t S
t.,

 St
e.

 1
00

5
Ph

ila
de

lp
hi

a,
 P

A 
19

10
3

Ma
in

 O
ffi

ce
Pr

in
ce

to
n

Ph
ila

de
lp

hi
a

7

5
0

8
 L

A
K

EL
A

N
D

 R
O

A
D

C
A

M
D

EN
 C

O
U

N
TY

 -
 P

RO
PO

SE
D

 M
U

LT
IP

U
RP

O
SE

 B
U

IL
D

IN
G

BL
A

C
K

W
O

O
D

, N
EW

 J
ER

SE
Y

 0
8

0
1

2
-0

0
8

8

1

C
A

M
D

EN
 C

O
U

N
TY

M
EC

H
A

N
IC

A
L 

FL
O

O
R 

PL
A

N

M-101



OVER FLOW PAN

(TYP. FOR ALL FURNACES)

SYSTEM 'B'

HIGH RETURN

FA 6" FRESH AIR

FROM ABOVE ROOF

SYSTEM 'B'

FURNACE

SYSTEM 'C'

FURNACE

SYSTEM 'A'

FURNACE

FA

FA

CIE

R

T

SYSTEM 'C'

RETURN

SYSTEM 'C'

SUPPLY

2 LAYER

DUCT WRAP

2211 APRIL AIR

MEDIA FILTER

2210 MEDIA

AIR FILTER

8"
8"

8"

12"

12" 24"X12"

SYSTEM 'B'

LOW RETURN

DROP

SYSTEM 'A'

LOW RETURN

DROP

SYSTEM 'A'

SUPPLY DUCT

UNINSULATED

EXPOSED IN

VAULTED CEILING

SYSTEM 'B'

SUPPLY DUCT

UNINSULATED

EXPOSED IN

VAULTED CEILING

SYSTEM 'A'

HIGH RETURN

ATTIC STORAGE AREA AND MECH.

ROOM FOR HVAC

LEGEND

FA = 6" DIA FRESH AIR INTAKE

CIE = 6" DIA CHIMNEY INTAKE    

    AND EXHAUST FLUE

2 STAGE

     96% AFUE 120,000 BTU FURNACE

      (SYSTEM A, B & C)

1 STAGE 16 SEE

     CONDENSER SYSTEM

     =15 SEER MIN

      (SYSTEM A, B & C)

(AMANA MODEL NUMBER AMEC96

1205DNA / ASX16 0601F, OR

EQUIVALENT.  NOTE THAT THE HEAT

INPUT IS 120,000 BTU AND OUTPUT IS

115,200 BTU.)

16"X16"

SYSTEM "B"

HIGH RETURN

16"X16"

SYSTEM "A"

HIGH RETURN

HTR

SYS.

"C"

HTR

SYS.

"B"

COIL

HTR

SYS.

"A"

COIL

18" SPIRAL

2 LAYER WRAP

P.V.C. FLUE CONCENTRIC FLUE

FOR SYSTEMS "A", "B", "C"

3-6" FRESH AIR

FOR EACH SYSTEM

SYSTEM "A"

LOW RETURN

24"X24"

SYSTEM "B"

LOW RETURN

24"X24"

24"X12"

SYSTEM 'A'

RETURN

LIMIT OF FIRE

RATED PLYWOOD

BREAK (NO ROOF

PENETRATIONS ARE

PERMITTED WITHIN

THIS LIMIT)

2 HR FIRE RATED WALL

NOTES:

1. SYSTEM A & B SUPPLY AND RETURN DUCTWORK

SHALL BE PROVIDED WITH AUTOMATIC DYNAMIC

FIRE DAMPERS HAVING A FIRE RATING OF 1.5HRS.

ROUND SPIRAL DUCT SUPPLIES SHALL BE PROVIDED

WITH MODEL 75CR-DY, 1 

1

2

 HR BY LLOYD

INDUSTRIES OR EQUIVALENT. RETURN DUCTWORK

SHALL BE PROVIDED WITH MODEL 75-DY, 1 

1

2

 HR BY

LLOYD INDUSTRIES OR EQUIVALENT.

2. EACH H.V.A.C. UNIT SHALL BE PROVIDED WITH A

METAL CONDENSATE PAN TOGETHER WITH A

MAGNETIC CONDENSATE OVERFLOW SWITCH,

AQUAGUARD AG-1100+ OR EQUIVALENT.

LIMIT OF FIRE

RATED PLYWOOD

BREAK (NO ROOF

PENETRATIONS ARE

PERMITTED WITHIN

THIS LIMIT)

MANUAL

6" V.D.

SECTION IS FOR REFERENCE

ONLY (SEE ARCHITECTURAL

PLANS FOR DETAIL)

NOTE: SPIRAL DUCTWORK HAS BEEN SPECIFIED IN

THE ATTIC SPACE FOR SYSTEM 'C'.  IF SPACE IN

THE ROOF TRUSS WORK PERMITS, THE

CONTRACTOR MAY REQUEST APPROVAL FOR

EQUIVALENT SIZE RECTANGULAR DUCTWORK.

NOTE: SPIRAL DUCTWORK HAS BEEN SPECIFIED IN

THE ATTIC SPACE FOR SYSTEM 'C'.  IF SPACE IN

THE ROOF TRUSS WORK PERMITS, THE

CONTRACTOR MAY REQUEST APPROVAL FOR

EQUIVALENT SIZE RECTANGULAR DUCTWORK.

H.V.A.C. EQUIPMENT LOCATIONS AND

DUCTWORK ON THIS PLAN ARE SHOWN

FOR DIAGRAMMTIC PURPOSES ONLY.

ACTUAL LOCATIONS MAY VARY DUE TO

ROOF TRUSS DESIGN AND LAYOUT.

AIR CLEANER

CIE

CIE

6" P.V.C. CONCENTRIC FLUE

FOR SYSTEMS "A", "B", "C"

(TYPICAL FOR 3)

H.V.A.C.

(SEE ATTIC

PLAN VIEW)

RANGE HOOD WITH

FIRE SUPPRESSION

SYSTEM (SEE SHEETS

M-103 TO M-107)

23"X23"X20" HIGH

EXHAUST FAN CURB

21"X71"X20" HIGH MAKE

UP AIR MUA FAN CURB

6" P.V.C. FRESH AIR SUPPLY

(TYPICAL FOR 3)

ROOF PENETRATIONS SHOWN ON THIS

PLAN ARE FOR DIAGRAMMATIC PURPOSES

ONLY.  ACTUAL LOCATIONS MAY VARY DUE

TO ROOF TRUSS DESIGN AND LAYOUT AND

POSSIBLE CONFLICTS WITH H.V.A.C.

DUCTWORK, VENTING, EXHAUST, ETC.

10" EXHAUST FAN DUCT

WITH ROOF CAP

(TYPICAL FOR 2)

SANITARY VENT

THROUGH ROOF

SANITARY VENT

THROUGH ROOF

SANITARY VENT

THROUGH ROOF
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E-103

SECTION 1 - GENERAL REQUIREMENTS

1. GENERAL:

1.1. ELECTRICAL EQUIPMENT, DEVICES, AND CONDUIT ROUTINGS ARE SHOWN ON DRAWINGS TO CONVEY SCOPE AND GENERAL ARRANGEMENT

ONLY AND MAY NOT INDICATE ALL EQUIPMENT AND DEVICES REQUIRED FOR A COMPLETE SYSTEM. THE ELECTRICAL CONTRACTOR (EC) SHALL

PROVIDE ALL REQUIRED ELECTRICAL EQUIPMENT, DEVICES, WIRE, AND CONDUIT AS REQUIRED FOR A COMPLETE AND OPERATIONAL SYSTEM.

COORDINATE INSTALLATION OF ELECTRICAL SYSTEMS WITH BUILDING STRUCTURE AND OTHER UTILITIES IN FIELD.

1.2. CONTRACTORS BIDDING ON THE PROJECT SHALL VISIT THE JOB SITE AND BECOME FAMILIAR WITH ALL JOB CONDITIONS PRIOR TO

SUBMITTING BID.  NO EXTRA COMPENSATION SHALL BE PAID FOR EXTRA WORK MADE NECESSARY BY THE CONTRACTOR'S FAILURE TO DO SO.

ALL WORK REQUIRED TO ACCOMMODATE EXISTING CONDITIONS, WHETHER SHOWN ON CONTRACT DRAWINGS OR NOT, SHALL BE

COORDINATED AND ALL COSTS TO DO SO SHALL BE INCLUDED IN THE BIDS.  CONTRACTOR SHALL PAY EXTRA ATTENTION TO EXISTING

CONDITIONS AFFECTING REMOVAL OF EXISTING EQUIPMENT AND THE ENTRANCE OF NEW EQUIPMENT.

1.3. COORDINATE ELECTRICAL WORK WITH THE WORK OF OTHER TRADES SO AS TO MINIMIZE INTERFERENCES AND TO MINIMIZE INTERRUPTION

OF SERVICE IN ANY AREA.

1.4. CONTRACTOR, UPON COMPLETION OF EACH DAYS WORK, SHALL REMOVE ALL TOOLS, MATERIALS, APPARATUS AND RUBBISH OF ANY SORT.

PREMISES SHALL BE KEPT NEAT AND ORDERLY AND IN A “BROOM CLEAN” CONDITION.

1.5. CUTTING SHALL BE DONE BY THIS CONTRACTOR AS REQUIRED FOR THE INSTALLATION OF ELECTRICAL WORK.  CUTTING SHALL BE DONE BY

COMPETENT MECHANICS.  SURFACES SHALL BE PATCHED AND REFINISHED TO MATCH ORIGINAL SURFACE CONDITION.

1.6. WORK SHALL NOT BE COVERED OR CONCEALED UNTIL IT HAS BEEN INSPECTED, TESTED AND APPROVED.  ANY WORK THAT IS COVERED OR

CONCEALED PRIOR TO INSPECTION AND TESTING SHALL BE UNCOVERED, AND AFTER IT HAS BEEN INSPECTED, TESTED, AND APPROVED, SHALL

BE RESTORED TO ITS ORIGINAL CONDITION AT NO ADDITIONAL COST TO THE OWNER.

1.7. METALLIC MATERIALS SHALL BE PROTECTED AGAINST CORROSION.  EQUIPMENT ENCLOSURES SHALL BE GIVEN A RUST-INHIBITING TREATMENT

AND THE STANDARD FINISH BY THE MANUFACTURER.  ALUMINUM SHALL NOT BE USED IN CONTACT WITH EARTH AND, WHERE CONNECTED

TO DISSIMILAR METAL, SHALL BE PROTECTED BY APPROVED FITTINGS AND TREATMENT.  FERROUS METALS NOT OF CORROSION-RESISTANT

STEEL SHALL BE HOT DIPPED GALVANIZED AFTER FABRICATION IN ACCORDANCE WITH ASTM A123 OR ASTM A153 EXCEPT WHERE OTHER

EQUIVALENT PROTECTIVE TREATMENT IS SPECIFICALLY APPROVED IN WRITING.

2. SCOPE OF WORK:

2.1. DRAWINGS AND GENERAL PROVISIONS OF CONTRACT, INCLUDING GENERAL AND SUPPLEMENTAL CONDITIONS AND DIVISION 1

SPECIFICATION SECTIONS APPLY TO THIS SPECIFICATION.

2.2. FURNISH ALL LABOR, EQUIPMENT, MATERIALS, SERVICES, TESTING, APPURTENANCES, AND PROGRAMMING REQUIRED FOR A COMPLETE AND

OPERATIONAL ELECTRICAL SYSTEM IN ACCORDANCE WITH THE DRAWINGS, SPECIFICATIONS, MANUFACTURER'S INSTRUCTIONS, AND CODES

AND REGULATIONS IN FORCE.

2.3. PROCURE ALL PERMITS AND INSPECTIONS AND PAY FOR SAME.

2.4. THE ELECTRICAL WORK SHALL INCLUDE, BUT NOT BE LIMITED TO, THE FOLLOWING:

2.4.1. POWER DISTRIBUTION SYSTEM

2.4.2. LIGHTING SYSTEM

3. DEFINITIONS:

3.1. WHEREVER THE WORD “PROVIDE” APPEARS ON THE DRAWINGS OR IN THE SPECIFICATIONS, IT SHALL MEAN FURNISH AND INSTALL WITH ALL

REQUIRED WORK, MATERIALS, EQUIPMENT AND APPURTENANCES.

3.2. WHEREVER THE WORD “FURNISH” OR "CONSTRUCT" APPEARS ON THE DRAWINGS OR IN THE SPECIFICATION, IT SHALL MEAN TO PURCHASE

AND DELIVER TO THE INSTALLING CONTRACTORS DEVICES, EQUIPMENT AND ACCESSORIES AS SPECIFIED.

3.3. WHEREVER THE WORD “INSTALL” APPEARS ON THE DRAWINGS OR IN THE SPECIFICATION, IT SHALL MEAN TO RECEIVE, HANDLE, INSPECT FOR

PROPER CONDITION AND INSTALL WITH ALL REQUIRED ASSOCIATED WORK MATERIALS, EQUIPMENT AND APPURTENANCES.

4. SUBMITTALS:

4.1. SUBMIT ONE (1) ELECTRONIC COPY OF SUBMITTALS FOR EACH TYPE OF PRODUCT.

4.2. SUBMIT PRODUCT DATA FOR EACH TYPE OF PRODUCT.  INCLUDE RATED CAPACITIES, WEIGHTS, DIMENSIONS, FEATURES, REQUIRED

CLEARANCES, AND PERFORMANCE FOR EACH TYPE OF PRODUCT.

4.3. SUBMIT SHOP DRAWINGS FOR EACH TYPE OF PRODUCT.  INCLUDE DETAILED DIMENSIONED OUTLINE PLANS AND ELEVATIONS, AND WIRING

DIAGRAMS FOR POWER, CONTROL, AND SIGNAL WIRING.  WIRING DIAGRAMS SHALL DIFFERENTIATE BETWEEN MANUFACTURER-INSTALLED

AND FIELD-INSTALLED WIRING.

5. QUALITY ASSURANCE:

5.1. INSTALLER QUALIFICATIONS:  PERSONNEL WITH THE EXPERIENCE AND CAPABILITY TO CONDUCT THE WORK INDICATED, AND WHOM IS

TRAINED AND CERTIFIED BY NFPA 70E AND OSHA REGULATION 29 CFR 1910.269.

5.2. OBTAIN EACH TYPE OF PRODUCT THROUGH ONE SOURCE FROM A SINGLE MANUFACTURER.

5.3. SUBJECT TO COMPLIANCE WITH REQUIREMENTS; PROVIDE PRODUCTS BY ONE OF THE MANUFACTURERS LISTED IN SECTION 2 ARTICLES HEREIN.

SUBSTITUTIONS WILL NOT BE PERMITTED.

5.4. LISTED AND LABELED AS DEFINED BY NFPA 70, ARTICLE 100, BY A TESTING AGENCY ACCEPTABLE TO AUTHORITIES HAVING JURISDICTION, AND

MARKED FOR INTENDED USE.  LISTING AND LABELING AGENCY SHALL BE A NATIONALLY RECOGNIZED TESTING LABORATORY AS DEFINED BY

OSHA REGULATION 1910.7.

5.5. COMPLY WITH ASHRAE 90.1.

5.6. COMPLY WITH NFPA 70.

5.7. COMPLY WITH NFPA 70E.

5.8. COMPLY WITH NFPA 72.

5.9. COMPLY WITH NFPA 101.

6. OPERATION AND MAINTENANCE DATA:

6.1. SUBMIT TWO (2) BOUND MANUALS CONTAINING COMPLETE TYPE WRITTEN INSTRUCTIONS ON OPERATION, CARE, AND MAINTENANCE FOR

EACH TYPE OF PRODUCT.  INCLUDE THE FOLLOWING:

6.1.1. MANUFACTURER'S PRODUCT DATA SHEETS.

6.1.2. WARRANTIES.

6.2. SUBMIT A WRITTEN WARRANTY TO OWNER AGREEING TO REPAIR OR REPLACE PRODUCTS AND ASSOCIATED COMPONENTS THAT FAIL IN

MATERIALS OR WORKMANSHIP FOR A PERIOD OF ONE (1) YEAR FROM DATE OF FINAL ACCEPTANCE.  WARRANTY SHALL BE COMPREHENSIVE.

NO DEDUCTIBLE SHALL BE ALLOWED FOR TRAVEL TIME, SERVICE HOURS, OR REPAIR PARTS.

7. RECORD DRAWINGS:

7.1. KEEP ONE SET OF CONTRACT DRAWINGS ASIDE AT THE SITE.  MARK ALL DEVIATIONS FROM CONTRACT DRAWINGS AND ANY DATA THAT IS

PERTINENT FOR COMPLETION OF DOCUMENTS.  AT COMPLETION OF PROJECT, TRANSFER MARKS TO A SET OF REPRODUCIBLE DRAWINGS AND

DELIVER THIS SET OF DRAWINGS TO OWNER PRIOR TO FINAL ACCEPTANCE.

SECTION 2 - PRODUCTS

1. GROUNDING:

1.1. EQUIPMENT GROUNDING CONDUCTORS:  COPPER WITH GREEN-COLORED INSULATION.

2. HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS:

2.1. STEEL SLOTTED SUPPORT CHANNEL:  HOT DIPPED GALVANIZED 12-GAUGE THICK STEEL WITH HOLES 1-1/2 INCHES ON CENTER.

2.2. HANGER RODS:  THREADED HIGH TENSILE STRENGTH GALVANIZED CARBON STEEL WITH FREE RUNNING THREADS, WITH MINIMUM 1/4 INCH

DIAMETER.

2.3. BEAM CLAMPS:  MALLEABLE IRON WITH TAPERED HOLE IN BASE AND BACK TO ACCEPT EITHER BOLT OR HANGER ROD.  SET SCREW SHALL BE

HARDENED STEEL.

2.4. CONDUIT CLAMPS FOR TRAPEZE HANGERS:  GALVANIZED STEEL, NOTCHED TO FIT TRAPEZE WITH SINGLE BOLT TO TIGHTEN.

2.5. CONDUIT CLAMPS:  ONE-HOLE MALLEABLE IRON FOR SURFACE MOUNTED CONDUITS.

2.6. CABLE TIES:  SELF-LOCKING HIGH STRENGTH NYLON WITH 185 DEGREE F TEMPERATURE RATING.

2.7. FIRE STOPPING:  UL CLASSIFIED AND/OR FM SYSTEM APPROVED AND TESTED TO THE REQUIREMENTS OF ASTM 814 AND UL 1479.

3. CONDUCTORS AND CABLES:

3.1. INSULATED CURRENT CARRYING WIRE AND GROUNDING CONDUCTORS SHALL BE COPPER AND SHALL CONFORM TO NFPA 70.

3.2. COPPER CONDUCTORS:  COMPLY WITH NEMA WC 70.

3.3. CONDUCTOR INSULATION: COMPLY WITH NEMA WC 70 FOR TYPES THHN-THWN.

3.4. MULTICONDUCTOR CABLE:  COMPLY WITH NEMA WC 70 FOR METAL CLAD, TYPE MC, WITH GALVANIZED INTERLOCKING STEEL ARMOR AND

GREEN INSULATED COPPER GROUND WIRE.

3.5. CONDUCTORS NO. 10 OR SMALLER SHALL BE SOLID COPPER WIRE.  CONDUCTORS NO. 8 OR LARGER SHALL BE STRANDED COPPER WIRE.

3.6. CONDUCTORS NOT SMALLER THAN 12 AWG FOR POWER CIRCUITS.  CONDUCTORS NOT SMALLER THAN 14 AWG FOR CONTROL CIRCUITS.

3.7. CONDUCTOR AND CABLE METHODS SHALL CONFORM TO THE FOLLOWING:

3.7.1. BRANCH CIRCUITS:  TYPE THHN/THWN, SINGLE CONDUCTORS IN RACEWAY.

3.7.2. CONNECTION TO LIGHTING FIXTURES:  METAL CLAD CABLE, TYPE MC, MAXIMUM LENGTH 6 FEET 0 INCHES.

4. RACEWAYS AND BOXES:

4.1. RIGID STEEL CONDUIT:  ANSI C80.1.

4.2. ELECTRICAL METALLIC TUBING:  ANSI C80.3.

4.3. FLEXIBLE METALLIC CONDUIT:  INTERLOCKED GALVANIZED STEEL.

4.4. FITTINGS FOR CONDUIT:  NEMA FB 1.

4.4.1. EMT FITTINGS:  STEEL COMPRESSION FOR 2 INCH AND SMALLER.  STEEL SET-SCREW FOR 2-1/2 INCH AND LARGER.  DIE-CAST NOT

PERMITTED.

4.5. SHEET METAL OUTLET AND DEVICE BOXES:  NEMA OS 1.

4.6. SHEET METAL PULL AND JUNCTION BOXES:  NEMA OS 1.

4.7. SLEEVES FOR RACEWAYS: ASTM A 53/A 53M, TYPE E, GRADE B, SCHEDULE 40, GALVANIZED STEEL, PLANE ENDS.

4.8. RACEWAY AND BOX METHODS SHALL CONFORM TO THE FOLLOWING:

4.8.1. INTERIOR LOCATIONS:  EMT.

4.8.2. INTERIOR BOXES:  NEMA 250, TYPE 1.

4.8.3. BOXES AND ENCLOSURES: NEMA 250, TYPE 1, EXCEPT USE NEMA 250.

4.8.4. MINIMUM RACEWAY SIZE:  3/4-INCH TRADE SIZE.

5. WIRING DEVICES:

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

5.1.1. HUBBELL, INC. WIRING DEVICES-KELLEMS.

5.1.2. LEVITON MFG. COMPANY INC.

5.1.3. PASS & SEYMOUR/LEGRAND.

5.2. SWITCHES:  HEAVY DUTY SPECIFICATION GRADE, RATED 120/277VAC, 20 AMP.

5.3. DUPLEX RECEPTACLES:  HEAVY-DUTY SPECIFICATION GRADE RATED 120VAC, 20 AMPS, NEMA 5-20R.

5.4. GFCI RECEPTACLES:  HEAVY -DUTY SPECIFICATION GRADE, FEED-THROUGH TYPE, DUPLEX RECEPTACLES.

5.5. FINISH:  GRAY PLASTIC.

5.6. COVER PLATES:  ONE PIECE TO SUIT WIRING DEVICES INSTALLED.

5.6.1. FINISHED AREAS:  STAINLESS STEEL WITH SMOOTH SATIN FINISH.

5.6.2. UNFINISHED AREAS:  GALVANIZED STEEL.

6. LIGHTING FIXTURES:

6.1. LIGHTING FIXTURES:  PROVIDE PRODUCT INDICATED ON DRAWINGS OR COMPARABLE PRODUCT BY ONE OF THE ALTERNATE MANUFACTURES.

6.2. EXIT SIGNS: COMPLY WITH EPA ENERGY-STAR REQUIREMENTS FOR ENERGY CONSUMPTION.

SECTION 3 - EXECUTION

1. GROUNDING:

1.1. GROUNDING SHALL BE IN ACCORDANCE WITH NFPA 70.

1.2. THE NON-CURRENT CARRYING PARTS OF ALL ELECTRICAL EQUIPMENT SHALL BE GROUNDED TO THE EQUIPMENT GROUND SERVING THIS

EQUIPMENT.

1.3. INSTALL A SEPARATE EQUIPMENT GROUNDING CONDUCTOR IN CONDUITS WITH ALL BRANCH CIRCUITS AND FEEDERS.  SIZE EQUIPMENT

GROUNDING CONDUCTORS IN ACCORDANCE WITH NFPA 70.  TERMINATE EACH END ON SUITABLE LUG, BUS, OR BUSHING.

1.4. INSTALL SOLID CONDUCTORS FOR NO. 10 AWG AND SMALLER, AND STRANDED FOR NO. 8 AND LARGER.

2. HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

2.1. SELECT SIZES OF COMPONENTS SO STRENGTH WILL BE ADEQUATE TO CARRY PRESENT AND FUTURE STATIC LOADS WITHIN SPECIFIED LOADING

LIMITS.  MINIMUM STATIC DESIGN LOAD USED FOR STRENGTH DETERMINATION SHALL BE WEIGHT OF SUPPORTED COMPONENTS PLUS 200

LBS.

3. CONDUCTORS AND CABLES:

3.1. INSTALL SEPARATE NEUTRAL CONDUCTOR WITH EACH 120V AND 277V BRANCH CIRCUIT.  SHARED NEUTRALS ARE NOT PERMITTED.

3.2. CONDUITS SHALL BE COMPLETELY INSTALLED, WITH INTERIORS PROTECTED FROM WEATHER, BEFORE PROCEEDING WITH THE INSTALLATION

OF CONDUCTORS AND CABLES.

3.3. CONDUCTORS SHALL BE CONTINUOUS WITH SPLICES AND CONNECTIONS ONLY MADE IN OUTLET, JUNCTION, OR PULL BOXES.

3.4. PHASE CONDUCTORS AND THE NEUTRAL CONDUCTOR OF EACH FEEDER OR BRANCH CIRCUIT SHALL BE CONTAINED IN A SINGLE CONDUIT OR

PARALLELED IN SEPARATE CONDUITS TO AVOID OVERHEATING THE CONDUIT BY INDUCTION.

3.5. SPLICES IN CONDUCTORS NO. 8 AND SMALLER SHALL BE MADE WITH INSULATED SPRING WIRE, CONNECTORS WITH PLASTIC CAPS, OR WITH

CRIMP TYPE CONNECTORS AND COMPRESSION TOOLS TO ENSURE A SATISFACTORY MECHANICAL AND ELECTRICAL JOINT.

3.6. SPLICES IN CONDUCTORS NO. 6 AND LARGER SHALL BE MADE WITH CRIMP-TYPE CONNECTORS AND COMPRESSION TOOLS OR WITH BOLTED

CLAMP-TYPE CONNECTORS TO ENSURE A SATISFACTORY MECHANICAL AND ELECTRICAL JOINT.

3.7. SPLICES SHALL BE WRAPPED WITH TAPE THAT HAS AN INSULATION AND TEMPERATURE RATING EQUIVALENT TO THAT OF THE CONDUCTOR.

3.8. WHERE FEEDERS AND BRANCH CIRCUITS EXCEED 60 FEET (120V) OR 120 FEET (277 VOLT) TO CENTER OF LOAD, USE NO. 10 AWG WIRE TO THAT

POINT.  VOLTAGE DROP SHALL NOT EXCEED 2% FOR FEEDERS AND 3% FOR BRANCH CIRCUITS.

3.9. HOME RUNS MAY BE COMBINED INTO A SINGLE CONDUIT. HOWEVER, MAXIMUM NUMBER OF CONDUCTORS SHALL MEET CONDUIT FILL AND

DERATING REQUIREMENTS OF NFPA 70.  DERATE CONDUCTORS WHERE MULTIPLE CONDUITS ARE INSTALLED.  SEPARATE NEUTRALS SHALL BE

INSTALLED AND CLASSIFIED AS A CURRENT CARRYING CONDUCTOR.  DIVERSITY FACTOR FOR EACH CIRCUIT IS 100 PERCENT.

4. RACEWAYS AND BOXES:

4.1. INSTALL RACEWAYS AT LEAST 6 INCHES AWAY FROM MECHANICAL PIPING.

4.2. INSTALL RACEWAYS SUPPORTS ACCORDING TO NFPA 70 AND AS SPECIFIED HEREIN.

4.3. RACEWAYS SHALL BE CONCEALED IN OR BEHIND WALLS OR ABOVE CEILINGS IN FINISHED AREAS.

4.4. RACEWAYS SHALL BE FASTENED TO BOXES WITH TWO LOCKNUTS AND A BUSHING.

4.5. CONDUIT AND BOXES SHALL NOT BE SUPPORTED FROM T-BAR CEILING WIRES.

4.6. CONDUITS SHALL BE SECURELY FASTENED WITH HOT-DIPPED GALVANIZED STEEL SUPPORTS.

4.7. CONDUITS SHALL BE CONTINUOUS FROM TERMINATION TO TERMINATION.

5. WIRING DEVICES:

5.1. RECEPTACLE ORIENTATION:  INSTALL GROUND PIN OF VERTICALLY MOUNTED RECEPTACLES UP, AND ON HORIZONTALLY MOUNTED

RECEPTACLES TO THE RIGHT.

5.2. DEVICE PLATES:  DO NOT USE OVERSIZE OR EXTRA-DEEP PLATES.  REPAIR WALL FINISHES AND REMOUNT OUTLET BOXES WHEN STANDARD

DEVICE PLATES DO NOT FIT FLUSH OR DO NOT COVER ROUGH WALL OPENING.

5.3. ARRANGEMENT OF DEVICES: UNLESS OTHERWISE INDICATED, MOUNT FLUSH, WITH LONG DIMENSION VERTICAL.  GROUP ADJACENT DEVICES

UNDER SINGLE, MULTIGANG WALL PLATE.

5.4. RECEPTACLE IDENTIFICATION:  IDENTIFY PANELBOARD AND CIRCUIT NUMBER FROM WHICH SERVED.  USE HOT, STAMPED OR ENGRAVED

MACHINE PRINTING WITH BLACK-FILLED LETTERING ON FACE OF PLATE, AND DURABLE WIRE MARKERS OR TAGS INSIDE OF BOXES.

6. LIGHT FIXTURES:

6.1. INSTALL A MINIMUM OF TWO (2) INDEPENDENT SUPPORT WIRES FOR EACH LIGHTING FIXTURE MOUNTED IN GRID-TYPE SUSPENDED CEILINGS.

LOCATE NOT MORE THAN 6 INCHES FROM FIXTURE CORNERS.
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E-104

6"

SEE NOTES

2"C. SLEEVE 18"LONG

(TYPICAL)

PROVIDE END BUSHING

(TYPICAL)

WALL OR PARTITION

SUSPENDED CEILING

NOT TO SCALE

1

DETAIL - WALL SLEEVE

CONCRETE OR CMU WALL

ANCHOR LUG (MIN. 3 REQUIRED)

PIPE SLEEVE

INSULATION - SEE NOTES

FIRESTOP (TYP)

ESCUTCHEON PLATE ON

ONE OR BOTH SIDES

WHERE EXPOSED (TYP)

CORE DRILL

CONDUIT (TYP) PROVIDE END

BUSHING WHERE REQUIRED

22 GAUGE GALVANIZED STEEL 2

PIECE TELESCOPING SHEET METAL

SLEEVE WITH CONTINUOUS FLANGE

ALL AROUND BOTH SIDES (TYP)

NOT TO SCALE

2

DETAIL - WALL SLEEVE

6"

CEILING

PROVIDE END BUSHING

EMT CONDUIT SIZE AS

INDICATED ON PLANS

CONDUIT CONCEALED IN

WALL OR PARTITION

VOICE/DATA OR FIBER

OPTIC OUTLET BOX

NOT TO SCALE

3

DETAIL - CONDUIT STUB-UP ABOVE CEILING

NOT TO SCALE

4

DETAIL - FIXTURE WIRING, INDIVIDUAL MOUNTING

TYPICAL JUNCTION BOX

SIZE AS REQUIRED MAXIMUM

OF 4 DROPS TO FIXTURES

(TYPICAL)

FLEXIBLE STEEL CONDUIT

6'-0" MAXIMUM LENGTH

(TYPICAL)

NOTES:

1. FOR PENETRATIONS THRU FIRE RATED WALLS, PROVIDE FIRESTOPPING AROUND

CONDUIT SLEEVE AND IN SLEEVE AFTER INSTALLATION OF CABLES.

2. PROVIDE CALKING IN SLEEVE AFTER INSTALLATION OF CABLES IN ALL REQUIRED

AREAS TO PREVENT AIR LEAKAGE.

NOTES:

1. FOR PENETRATIONS THRU FIRE RATED WALLS, PROVIDE FIRESTOPPING AROUND CONDUIT SLEEVE AND IN

SLEEVE AFTER INSTALLATION OF CABLES.

2. PROVIDE CAULKING IN SLEEVE AFTER INSTALLATION OF CABLES IN ALL REQUIRED AREAS TO PREVENT AIR

LEAKAGE.

BRANCH CIRCUIT WIRE

AND CONDUIT (TYPICAL)

WALL

CONTINUOUS SLOT CHANNEL

1/4" X 2" COPPER GROUND BUS

SPACED OUT FROM WALL WITH

3" LONG PIECES OF CONTINUOUS

SLOT CHANNEL 6" ON CENTER

COMPRESSION LUG

BARE COPPER WIRE, SIZED PER PLAN

PVC CONDUIT STUB UP

SIZED PER PLAN

FINISHED FLOOR

NOT TO SCALE

TYP.

DETAIL - GROUND BUS BAR BONDING
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