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SYMBOLS, AND DRAWING CODES



PIPE RISE

PIPE DROP

BOTTOM TAKE OFF

CEILING WALL CLEANOUT

DIRECTION OF FLOW

FLEXIBLE PIPE CONNECTOR

FLOW MEASURING STATION

TOP TAKE OFF

FLOOR CLEANOUT

CAPPED PIPE

RISER

FLOOR SINK

THERMOMETER

PRESSURE GAUGE

SHOCK ABSORBER

PIPE GUIDE

STRAINER

BACKFLOW PREVENTER

OUTSIDE STEM   YOKE VALVE

WATER REGULATING VALVE

3 WAY CONTROL VALVE

PRESSURE REGULATING VALVE

THERMOSTATIC MIXING VALVE

2 WAY CONTROL VALVE

PIPE ANCHOR

BALL VALVE

BUTTERFLY VALVE

SOLENOID VALVE

CHECK VALVE

BALANCING VALVE

GATE VALVE

SHUT OFF VALVE

UNION

CONDENSATE DRAIN 

ABOVE FLOOR VENT 

RECIRCULATING HOT WATER

TEMPERED WATER

COLD WATER

HOT WATER

UNDERFLOOR VENT

VENT

PUMPED DRAIN 

DRAIN 

FIRE PROTECTION WATER SERVICE 

STORM DRAIN (BELOW GRADE)

SANITARY WASTE (BELOW GRADE)

FIRE SPRINKLER 

REFRIGERANT HOT GAS

REFRIGERANT SUCTION

REFRIGERANT LIQUID

VALVES FITTINGS APPURTENANCES

PIPING SYMBOLS

SANITARY WASTE (ABOVE GRADE)

NUMBER

W /O WITHOUT

RECIRCULATING

ROOF DRAIN

REQD 

RECIRC 

RCVR 

RD 

REQUIRED

RECEIVER

RADIATOR, RADIUS

PRESSURE DIFFERENCE

RETURN AIR

PSI GAUGE

PRESSURE REGULATING VALVE

OUTSIDE DIMENSION

NOT TO SCALE

POUNDS PER SQUARE INCH

POLYVINYL CHLORIDE

OUTSIDE AIR

RAD 

RA

PVC

PSIG

PRV

PSI

OPNG 

 PD

P 

OD 

NTS 

OA 

PUMP, PUMPED

OPENING

XFR

T STAT

THRU

RHW

VERT 

TOD 

TEMP 

SYS 

TOP 

T & P

TYP 

STD 

SPEC 

UG

RPM

MANUFACTURER

REFRIGERANT LIQUID

MOTORIZED, MOTOR

LONG OR LENGTH

1000 BTU PER HOUR

LINEAL FEET

MIN 

NO.

MTR 

MFG 

MAX 

MBH

MINIMUM

NORTH

MAXIMUM

LG 

LF 

RL

WT 

W/ 

W 

VFD

U F 

IN BEAM SPACE

HORIZONTAL

INSIDE DIMENSION

IN JOIST SPACE

HEATING COIL

GALLONS PER MINUTE

GRADE GROUND

INVERT ELEVATIONI E 

IBS 

ID 

IJS 

HORIZ 

H 

HC

GPM

GR

HIGH, HEIGHT

TO 

  T

SPLY

SS

SQ 

S 

GAUGE GAGE

FOOT OR FEET

GEN

GA 

FUT 

FT 

GENERAL

FUTURE

RND

WEIGHT

WITH

WEST

VERTICAL

TYPICAL

UNDERGROUND

UNDERFLOOR

TOP OF DUCT ELEVATION A F F 

TOP OF PIPE ELEVATION A F F 

TEMPERATURE AND PRESSURE

TRANSFER

THERMOSTAT

THROUGH

TAKE OFF, TOP OF

TEMPERATURE

SYSTEM

SUPPLY

STAINLESS STEEL

STANDARD

SQUARE

SPECIFICATION

SOUTH

RECIRCULATING HOT WATER

ROUND

REVOLUTIONS PER MINUTE

FPM

FLR 

F.F. EL 

FEET PER MINUTE

FINISHED FLOOR ELEVATION

FLOOR

EXST 

EXP 

EXP T 

ELEC 

EA 

EL 

E 

D 

DN 

EXPANSION

EXPANSION TANK

EXISTING

ELEVATION

ELECTRIC

EACH

EAST

DIAMETER

DOWN

BOTTOM OF PIPE ELEVATION A F F 

BOTTOM OF DUCT ELEVATION A F F 

CONSTR 

CONTR 

DT

DEMO 

CONT 

COOL

CU 

CONN 

COND

CL 

CPRSR 

CLG 

DEMOLITION

CONSTRUCTION

CONTRACTOR

DRIP   TRAP

CONTINUED, CONTINUOUS

COOLING

CONDENSING UNIT

CENTER LINE

COMPRESSOR

CONNECTION

CONDENSATE

CEILING

APPROX 

BEL, BLW 

CFM

CFH

CI 

CC 

CA

BOP 

BOD 

BOT 

BHP

BG

BFV

BFF 

ARCH 

BELOW

CUBIC FEET PER MINUTE

COMPRESSED AIR

CUBIC FEET PER HOUR

CAST IRON

COOLING COIL

BOTTOM

BRAKE HORSEPOWER

BELOW GRADE

ARCHITECT ARCHITECTURAL

BUTTERFLY VALVE

APPROXIMATE

BELOW FINISHED FLOOR

AFC 

AFF 

AHU 

ACU 

AC

ABV 

ABOVE FINISHED CEILING

AIR CONDITIONING

ABOVE FINISHED FLOOR

AIR HANDLING UNIT

AIR CONDITIONING UNIT

ABOVE

ABBREVIATIONS

DR DRAIN

GFCI GROUND-FAULT CIRCUIT INTERRUPTER

RETURNRET

POUNDL B 

ON CENTER
O.C. 

ENCL ENCLOSURE

LAVATORYL AV 
DOMESTIC WATER

N 

ORD OVERFLOW ROOF DRAIN

  TD

TRENCH DRAIN

TEMPERATURE   PRESSURE

RELIEF VALVE

REDUCED PRESSURE BACKFLOW

PREVENTER

VARIABLE FREQUENCY DRIVE

AREA DRAIN, FLOOR DRAIN, ROOF

DRAIN

RAINWATER CONDUCTOR/LEADER

OR STORM DRAIN (ABOVE GRADE)

WH WALL HYDRANT

TEMPERATURE DIFF AND TRENCH DRAIN

THERMOSTAT

CODE  MANUALS AND STANDARDS AS THEY APPLY

1. AMERICAN NATIONAL STANDARD INSTITUTE (ANSI);

2. AMERICAN SOCIETY OF HEATING, REFRIGERATION AND AIR

CONDITIONING ENGINEERS (ASHRAE);

3. AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME);

4. AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

PUBLICATIONS;

5. CITY CODES;

6. COUNTY ORDINANCES;

7. INTERNATIONAL ELECTROTECHNICAL COMMISSION (IEC) STANDARDS;

8. INTERNATIONAL BUILDING CODE (IBC) PUBLICATIONS;

9. INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE),

ADDITIONAL ELECTRICAL SAFETY CODE (NESC) STANDARDS;

10. INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO);

11. MINNESOTA STATE BUILDING CODE (MSBC);

12. MINNESOTA PLUMBING CODE 2012;

13. MINNESOTA MECHANICAL CODE 2015;

14. MINNESOTA ENERGY CODE 2015;

15. NATIONAL ELECTRICAL CODE (NEC);

16. NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATIONS (NEMA) 

STANDARDS;

17. NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) PUBLICATIONS

CW COLD WATER

EWH ELECTRIC WATER HEATER/

ELECTRIC WALL HEATER

FD FLOOR DRAIN

MS MOP SINK

RWL RAIN WATER LEADER

SP SUMP PUMP

ST SUMP TANK

UR URINAL

V VENT

WC WATER CLOSET

VENT THRU ROOFVTR

CO CLEANOUT

FRP FIBERGLASS REINFORCED PIPE

1. NEW/RELOCATED, BURIED, PRESSURIZED FERROUS PIPING SYSTEMS

REQUIRE CATHODIC PROTECTION.

2. ALL CATHODICALLY PROTECTED MAINS SHALL HAVE A DIELECTRIC

EXTERNAL COATING SYSTEM MADE FOR BELOW GRADE APPLICATIONS.

3. POLYWRAP SHALL NOT BE USED ON CATHODICALLY PROTECTED MAINS.

4. ALL CASINGS SHALL BE ISOLATED FROM THE CARRIER PIPE.

5. ALL CATHODICALLY PROTECTED PIPE SHALL BE ELECTRICALLY ISOLATED

FROM NON-CATHODICALLY PROTECTED MAINS AT ALL TIE-INS INCLUDING

SERVICE CONNECTIONS.

6. ALL CATHODICALLY PROTECTED PIPE SHALL BE ELECTRICALLY ISOLATED

FROM PIPING INSIDE NEW STRUCTURES BY INSTALLATION OF INSULATED

FITTINGS INSIDE THE STRUCTURE AS CLOSE AS PRACTICAL TO THE

POINT OF ENTRY OF THE PIPE INTO THE STRUCTURE.
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HUMIDISTAT OR HUMIDITY SENSOR

THERMOSTAT OR TEMPERATURE SENSOR

STATIC PRESSURE SENSOR

TIMER SWITCH

CARBON MONOXIDE SENSOR

TEMPERATURE SENSOR

CONTROL SYMBOLS

 20  D MAXIMUM ANGLE 

ACOUSTICALLY LINED DUCT

TRANSITION

WITH RADIUS   1 5 X WIDTH

WITH TURNING VANES

SQUARE TURN DUCT ELBOW

 SIZE AS REQUIRED 

FLEXIBLE DUCT CONNECTION

MANUAL BALANCING DAMPER

 FIRST FIG  IS SIDE SHOWN 

RECTANGULAR DUCT

OF SIDE SHOWN

ACCESS PANEL

ROUND DUCT

PARALLEL BLADE

BACKDRAFT DAMPER

SUPPLY DUCT DOWN

RETURN OR EXHAUST DUCT DOWN

COMBINATION SMOKE FIRE DAMPER

RETURN OR EXHAUST AIR GRILLE

SUPPLY AIR DIFFUSER

MOTORIZED DAMPER

RETURN OR EXHAUST DUCT UP

SUPPLY DUCT UP

OPPOSED BLADE

FIRE DAMPER

DUCTWORK SYMBOLS

DIFFUSER DESIGNATION CODE

DIAMETER OR ROUND

REVISION  NO 1 

ROOM NUMBER

ANGLE

AT

GENERAL SYMBOLS

VOLUME DAMPER

KEY NOTE

NUMBERED NOTE

M

B

RADIUS DUCT ELBOW

INDICATES NECK SIZE DIAMETER

IN INCHES OR SQUARE DIFFUSER

SIZE IN INCHES

INDICATES CFM

FD

FSD

NUMBER

W /O WITHOUT

RECIRCULATING

ROOF DRAIN

REQD 

RECIRC 

RCVR 

RD 

REQUIRED

RECEIVER

RADIATOR, RADIUS

PRESSURE DIFFERENCE

REFLECTED CEILING PLAN

RETURN AIR

PSI GAUGE

PRESSURE REGULATING VALVE

OUTSIDE DIMENSION

NOT TO SCALE

POWER ROOF VENTILATOR

POUNDS PER SQUARE INCH

POLYVINYL CHLORIDE

OUTSIDE AIR

RAD 

RCP

RA

PVC

PSIG

PRV

PRV

PSI

OPNG 

 PD

P 

OD 

NTS 

OA 

PUMP, PUMPED

OPENING

XFR

T STAT

THRU

RHW

VERT 

UH 

TOD 

TEMP 

SYS 

SF 

SAD

TOP 

RTU 

T & P

TYP 

STD 

SPEC 

UG

RPM

MANUFACTURER

LINEAR SLOT DIFFUSER

MAKE UP AIR UNIT

REFRIGERANT LIQUID

MOTORIZED, MOTOR

LEAVING AIR TEMPERATURE

LONG OR LENGTH

1000 BTU PER HOUR

LINEAR DIFFUSER

LINEAL FEET

MAU 

MIN 

NO.

MTR 

MFG 

MAX 

MBH

MINIMUM

NORTH

MAXIMUM

LSD

LG 

LF 

RL

LAT

L D 

WT 

W/ 

W 

VFD

U F 

REFRIGERANT HOT GAS

IN BEAM SPACE

HORIZONTAL

GRILLE

HEAVY DUTY GRILLE

INSIDE DIMENSION

IN JOIST SPACE

HUMIDISTAT

HEATING COIL

GRAVITY VENT

GALLONS PER MINUTE

GRADE GROUND

INVERT ELEVATION

H STAT

I E 

IBS 

ID 

IJS 

HTR 

HEATER

HORIZ 

H 

RHG

HC

HD GR

GRL

GV 

GPM

GR

HIGH, HEIGHT

TO 

TST PR

  T

SPLY

SP

SS

SQ 

S 

SA

SD

GAUGE GAGE

FOOT OR FEET

GEN

GA 

FUT 

FT 

GENERAL

FUTURE

RH

RND

VARIABLE FREQUENCY DRIVE

WEIGHT

WITH

WEST

VERTICAL

UNIT HEATER

TYPICAL

UNDERGROUND

UNDERFLOOR

TOP OF DUCT ELEVATION A F F 

TOP OF PIPE ELEVATION A F F 

TEMPERATURE AND PRESSURE

TRANSFER

THERMOSTAT

THROUGH

TAKE OFF, TOP OF

TOTAL STATIC PRESSURE

TEMPERATURE

THERMOSTAT, TEMPERATURE DIFF

SYSTEM

STATIC PRESSURE

SUPPLY

SUPPLY FAN

SUPPLY AIR DUCT

SUPPLY AIR

STAINLESS STEEL

STANDARD

SQUARE

SLOT DIFFUSER

SPECIFICATION

SOUTH

RECIRCULATING HOT WATER

RELATIVE HUMIDITY

ROOFTOP UNIT

ROUND

REVOLUTIONS PER MINUTE

FPM

FDMPR

FLR 

F.F. EL 

FEET PER MINUTE

FIRE DAMPER

FINISHED FLOOR ELEVATION

FLOOR

FA 

EXST 

EXP 

EXH 

ESP

EXH RG

EXP T 

EUH

ELEC 

EAT

EA 

EF 

EL 

E 

DMPR 

D 

DN 

FREE AREA

EXPANSION

EXTERNAL STATIC PRESSURE

EXHAUST REGISTER

EXPANSION TANK

EXISTING

EXHAUST

ELECTRIC UNIT HEATER

ENTERING AIR TEMPERATURE

EXHAUST FAN

ELEVATION

ELECTRIC

EACH

EAST

DAMPER

DIAMETER

DOWN

BOTTOM OF PIPE ELEVATION A F F 

BOTTOM OF DUCT ELEVATION A F F 

CONSTR 

CONTR 

DT

CUH 

DEMO 

CONT 

COOL

CU 

CONN 

COND

CL 

CPRSR 

CLG 

DEMOLITION

CONSTRUCTION

CONTRACTOR

DRIP   TRAP

CABINET UNIT HEATER

CONTINUED, CONTINUOUS

COOLING

CONDENSING UNIT

CENTER LINE

COMPRESSOR

CONNECTION

CONDENSATE

CEILING

APPROX 

BEL, BLW 

CFM

CFH

CLG DIFF

CI 

CC 

CA

BTUH

BTU

BOP 

BOD 

BOT 

BD

BHP

BG

BFV

BFF 

AS 

ARCH 

AP 

BELOW

CUBIC FEET PER MINUTE

COMPRESSED AIR

BTU PER HOUR

BRITISH THERMAL UNIT

CUBIC FEET PER HOUR

CEILING DIFFUSER

CAST IRON

COOLING COIL

BOTTOM

AIR SEPARATOR

BRAKE HORSEPOWER

BELOW GRADE

ARCHITECT ARCHITECTURAL

BUTTERFLY VALVE

BLOWDOWN

ACCESS PANEL

APPROXIMATE

BELOW FINISHED FLOOR

AFC 

AFF 

AHU 

ACU 

AC

ABV 

ABOVE FINISHED CEILING

AIR CONDITIONING

ABOVE FINISHED FLOOR

AIR HANDLING UNIT

AIR CONDITIONING UNIT

ABOVE

FRP FIBERGLASS REINFORCED PIPE

ABBREVIATIONS

DR DRAIN

GFCI GROUND-FAULT CIRCUIT INTERRUPTER

HEAT VENTILLATION & AIR CONDITIONER

HVAC

RETURN
RET

POUNDL B 

ON CENTER

O.C. 

ENCL ENCLOSURE

LAVATORY

L AV 

N 

DIFF DIFFUSER

ORD OVERFLOW ROOF DRAIN

  TD
TEMPERATURE DIFF

CONICAL BRANCH TAKE OFF

CONNECTION

45  D ENTRY BRANCH TAKE OFF

CONNECTION WITH FILLER PIECES

AT CORNERS

RIGID SHEET METAL BRANCH DUCT

WITH FLEXIBLE AIR DUCT

EXTENSION TO DIFFUSER

INDICATES DIFFUSER OR

GRILLE TYPE

CODE  MANUALS AND STANDARDS AS THEY APPLY

1. AMERICAN NATIONAL STANDARD INSTITUTE (ANSI);

2. AMERICAN SOCIETY OF HEATING, REFRIGERATION AND AIR

CONDITIONING ENGINEERS (ASHRAE);

3. AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME);

4. AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

PUBLICATIONS;

5. CITY CODES;

6. COUNTY ORDINANCES;

7. INTERNATIONAL ELECTROTECHNICAL COMMISSION (IEC) STANDARDS;

8. INTERNATIONAL BUILDING CODE (IBC) PUBLICATIONS;

9. INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE),

ADDITIONAL ELECTRICAL SAFETY CODE (NESC) STANDARDS;

10. INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (ISO);

11. MINNESOTA STATE BUILDING CODE (MSBC);

12. MINNESOTA PLUMBING CODE 2012;

13. MINNESOTA MECHANICAL CODE 2015;

14. MINNESOTA ENERGY CODE 2015;

15. NATIONAL ELECTRICAL CODE (NEC);

16. NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATIONS (NEMA) 

STANDARDS;

17. NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) PUBLICATIONS

DESIGN CONDITIONS

DB
WB

DB

WB

SUMMER

WINTER

INDOOR

AMBIENT

DESIGN TEMPERATURE (DEGREE F)

DESIGN AREA

108 88
-40

75 68XX

XX

XX
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ELECTRICAL

SYMBOLS AND ABBREVIATIONS

1 OF 2

ELECTRICAL ABBREVIATIONS

AC ALTERNATING CURRENT

AFF ABOVE FINISHED FLOOR

AFG ABOVE FINISHED GRADE

A,AMP
AMPERE

AUTO AUTOMATIC

AUX AUXILIARY

AWG AMERICAN WIRE GAUGE

C CONDUIT

CAR COUNCIL AUTHORIZED REPRESENTATIVE

CB CIRCUIT BREAKER

CKT CIRCUIT

CPT CONTROL POWER TRANSFORMER

CR CONTROL RELAY

CS CONTROL SWITCH

CT CURRENT TRANSFORMER

CU COPPER

DC DIRECT CURRENT

DI DOOR INTERLOCK

DN DOWN

EC EMPTY CONDUIT

ELEC ELECTRICAL

ELEV ELEVATION

EM EMERGENCY

FBO FURNISHED BY OTHERS

FO FIBER OPTIC

FU FUSE

GCP GENERATOR CONTROL PANEL

GEC GROUNDING ELECTRODE CONDUCTOR

GEN GENERATOR

G,GRD
GROUND

GF GROUND FAULT INTERRUPTER

GRS GALVANIZED RIGID STEEL

HH HANDHOLE

HPB HEATER PUSH BUTTON

HT HEIGHT

HTR HEATER

HZ HERTZ

INST INSTANTANEOUS

KSK KIOSK

LA LIGHTNING ARRESTER

LGTS LIGHTS

LP LIGHTING PANEL

MCC MOTOR CONTROL CENTER

MFR MANUFACTURER

MH MANHOLE

MTG MOUNTING

MTD MOUNTED

MTS MANUAL TRANSFER SWITCH

NC NORMALLY CLOSED

NO NORMALLY OPEN OR NUMBER

NOM NOMINAL

NTS NOT TO SCALE

OL OVERLOAD

PH PHASE

P,POL
POLE

PR PAIR

PT POTENTIAL TRANSFORMER

PVC POLYVINYL CHLORIDE

QTY QUANTITY

REC RECEPTACLE

SC SURGE CAPACITOR

SCR STATION COMMUNICATIONS ROOM

SEC SECONDS OR SECONDARY

SER STATION ELECTRICAL ROOM

SH SHIELDED OR SHEET

SN SOLID NEUTRAL

SS STAINLESS STEEL

ELEC ABBREVIATIONS CONT.

SW SWITCH

SWGR SWITCHGEAR

TC TIME DELAY ON CLOSING

TEL TELEPHONE

TO TIME DELAY ON OPENING

TVM TICKET VENDING MACHINE

TW TWISTED

TYP TYPICAL

UG UNDERGROUND

V VOLTS

W WIRE

WP WEATHERPROOF

XFMR TRANSFORMER

NOTES

1. HOMERUNS SHOWN CONCEALED SHALL BE

INDICATIVE OF ENTIRE CIRCUIT INSTALLATION. THE

SAME SHALL APPLY FOR HOMERUNS SHOWN

EXPOSED. REFER TO SPECIFICATIONS FOR

MATERIALS AND INSTALLATION REQUIREMENTS.

2. CONDUIT AND WIRE (NOT SHOWN) FOR FIXTURES,

SWITCHES AND/OR RECEPTACLES SHALL BE

FURNISHED AND INSTALLED BY THE CONTRACTOR

AND SHALL BE:

2.1. 1" (MIN.) CONDUIT RUN

2.2. EXPOSED IN UNFINISHED AREAS.

2.3. CONCEALED ABOVE HUNG CEILINGS AND IN

WALLS IN FINISHED AREAS.

2.4. NO. 12 COPPER (MIN.) TYPE "THWN/THHN" NO.

OF WIRES REQUIRED.

3. THE WIRING DIAGRAMS, QUANTITY AND SIZE OF

WIRES AND CONDUIT REPRESENT A SUGGESTED

ARRANGEMENT BASED UPON SELECTED

STANDARD COMPONENTS OF ELECTRICAL

EQUIPMENT. MODIFICATIONS ACCEPTABLE TO THE

CAR MAY BE MADE BY THE CONTRACTOR TO

ACCOMODATE EQUIPMENT ACTUALLY PURCHASED.

THE BASIC SEQUENCE AND METHOD OF CONTROL

MUST BE MAINTAINED AS INDICATED ON THE

DRAWINGS AND/OR SPECIFICATIONS.

4. SWITCHES SHALL BE MOUNTED 4'-0" ABOVE

FINISHED FLOOR UNLESS OTHERWISE NOTED.

RECEPTACLES SHALL BE MOUNTED 4'-0" ABOVE

FINISHED FLOOR UNLESS OTHERWISE NOTED,

EXCEPT RECEPTACLES IN OFFICES OR AREAS WITH

HUNG CEILINGS, WHICH SHALL BE MOUNTED 1'-6"

ABOVE FINISHED FLOOR UNLESS OTHERWISE

NOTED.

DESCRIPTIONPLAN

ONELINE OR

CONTROL

DIAGRAM

FRAME

TRIP

CB

LOW VOLTAGE AIR OR MOLDED CASE CIRCUIT

BREAKER, 3 POLE UNLESS OTHERWISE NOTED

COMBINATION MOTOR CIRCUIT PROTECTOR AND

MAGNETIC MOTOR STARTER, FULL VOLTAGE

NON-REVERSING UNLESS OTHERWISE NOTED:

FVR -  FULL VOLTAGE REVERSING

RVNR -  REDUCED VOLTAGE NON-REVERSING

2S1W - TWO SPEED, ONE WINDING

2S2W - TWO SPEED, TWO WINDING

*

NON-FUSIBLE DISCONNECT SWITCH, 600 VOLT,

3 POLE AMPERE RATING NOTED IF OTHER THAN 30A

*

*

*

*

*

FUSIBLE DISCONNECT SWITCH, 600 VOLT, 3 POLE,

AMPERE RATING AND FUSE SIZE AS NOTED AMPERE

RATING NOTED IF OTHER THAN 30A FUSE RATING

EXAMPLE 15

F

*

MANUAL MOTOR STARTER WITH THERMAL OVERLOAD

HEATER

"P" INDICATES WITH PILOT LIGHT

"2" INDICATES TWO POLE

P

2

TRANSFORMER, RATINGS AND CONNECTIONS AS

NOTED. UNLESS OTHERWISE NOTED ON THE SINGLE

LINE DIAGRAMS ALL DRY TYPE TRANSFORMERS

SERVICING ADMINISTRATIVE AND LABORATORY

SPACES SHALL HAVE A K FACTOR OF 13. ALL OTHER

DRY TYPE TRANSFORMERS SHALL HAVE A K-4 RATING.

ISOLATION TRANSFORMERS SHALL HAVE A K-20

RATING

T

480V

TO

120/208Y

30 KVA

K-*

CURRENT TRANSFORMER

QUANTITY

   A = PRIMARY AMPERES

*

*

A TO 5

POTENTIAL TRANSFORMER 

QUANTITY

    V = PRIMARY VOLTAGE

*

*

V TO 120

GENERATOR RECEPTACLE OR GENERATOR, RATINGS

AND CONNECTIONS AS NOTED

G

MANUAL TRANSFER SWITCH NO. 1 (MTS-1) "N"

INDICATES NORMAL SOURCE "S" INDICATES STANDBY

SOURCE 100A INDICATES CONTINUOUS CURRENT

RATING

N
S

100A

MTS

5KW UNIT HEATER - ELECTRIC HEATING COIL AND FAN

E

UNIT HEATER - STEAM OR WATER HEATING COIL AND

FAN

U

MOTOR, NUMERAL INDICATES HORSEPOWER
M5

SPECIAL CAPACITOR

SC - SURGE CAPACITOR

PF - POWER FACTOR CORRECTION  CAPACITOR

*

*

PUSHBUTTON, MOMENTARY CONTACT, SPRING

RETURN, NORMALLY CLOSED

PUSHBUTTON, MOMENTARY CONTACT, SPRING

RETURN, NORMALLY OPEN

DESCRIPTIONPLAN

ONELINE OR

CONTROL

DIAGRAM

CONDUCTORS OR CONDUITS CROSSING PATHS BUT

NOT CONNECTED

CONDUCTORS ELECTRICALLY CONNECTED

DAMPER MOTORDM

*

OR

PTT

PILOT LIGHT, PUSH-TO-TEST TYPE, COLOR AS NOTED

ABOVE

*

PILOT LIGHT, COLOR AS NOTED

R - RED

G - GREEN

B - BLUE

W - WHITE

A - AMBER

LIGHTNING ARRESTER

LA

GROUND OR GROUND ROD

FUSE, AMPERE RATING AS NOTED

30A

*

HEAT TRACE CABLE

STRIP HEATER OR HEATING ELEMENT

CONTACT, NORMALLY OPEN (NO)

CONTACT, NORMALLY CLOSED (NC)

CONTROL RELAY COIL, NUMBER AS INDICATED

CR

#

TIME DELAY RELAY

RANGE AS NOTED

SETPOINT AS NOTED TDE-TIME DELAY AFTER

ENERGIZATION-ON DELAY TDD-TIME DELAY AFTER

DE-ENERGIZATION-OFF DELAY

NOTC-NORMALLY OPEN, TIMED CLOSING WHEN

ENERGIZED

NCTO-NORMALLY CLOSED, TIMED OPENING WHEN

ENERGIZED

NOTO-NORMALLY OPEN, TIMED OPENING WHEN

DE-ENERGIZED

NCTC-NORMALLY CLOSED, TIMED CLOSING WHEN

DE-ENERGIZED

TD

TS OR

OR

*

TEMPERATURE SWITCH OR THERMOSTAT

NORMALLY OPEN, CLOSES ON RISING TEMPERATURE

NORMALLY OPEN, CLOSES ON DROPPING

TEMPERATURE

NORMALLY CLOSED, OPENS ON RISING TEMPERATURE

NORMALLY CLOSED, OPENS ON DROPPING

TEMPERATURE

INDICATES LIMITS OF EQUIPMENT OR WIRING

ENCLOSURE

T
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DESCRIPTIONSYMBOL

LED, COMPACT FLUORESCENT OR H.I.D. TYPE

LUMINAIRE

"A" - LUMINAIRE TYPE

"b" - CONTROLLED BY SWITCH "b"

"3" - CIRCUIT NUMBER

A 3

b

LED OR FLUORESCENT TYPE LUMINAIRE, NOTATIONS

SAME AS ABOVE

A 3

b

A 3

b

WALL OUTLET AND LED, COMPACT FLUORESCENT OR

H.I.D. TYPE LUMINAIRE, NOTATIONS SAME AS ABOVE

A

EMERGENCY LIGHTING BATTERY UNIT WITH TWO LAMP

HEADS

"A" - LUMINAIRE TYPE

CEILING MOUNTED EXIT SIGN

WALL OUTLET EXIT SIGN. ARROW INDICATES

DIRECTION OF EGRESS

REMOTE EMERGENCY CEILING LUMINAIREE

REMOTE EMERGENCY WALL LUMINAIREE

POLE MOUNTED LUMINAIRE

"A" - LUMINAIRE TYPE

"1" - CIRCUIT NUMBER

BRANCH CIRCUIT CONDUIT WITH 2 NO. 12 AWG BRANCH

CIRCUIT CONDUCTORS AND 1 NO. 12 AWG GROUND

CONDUCTOR INSTALLED EXPOSED. FOR MINIMUM SIZE

CONDUIT PERMITTED REFER TO THE SPECIFICATIONS.

BRANCH CIRCUIT CONDUIT WITH 2 NO. 12 AWG BRANCH

CIRCUIT CONDUCTORS AND 1 NO. 12 AWG GROUND

CONDUCTOR INSTALLED CONCEALED. FOR MINIMUM

SIZE CONDUIT PERMITTED REFER TO THE

SPECIFICATIONS.

BRANCH CIRCUIT CONDUIT INSTALLED EXPOSED

TURNING UP. CONDUIT TO CONTAIN 2 NO. 12 AWG

BRANCH CIRCUIT CONDUCTORS AND 1 NO. 12 AWG

GROUND CONDUCTOR. FOR MINIMUM SIZE CONDUIT

PERMITTED REFER TO THE SPECIFICATIONS.

BRANCH CIRCUIT CONDUIT INSTALLED EXPOSED

TURNING DOWN. CONDUIT TO CONTAIN 2 NO. 12 AWG

BRANCH CIRCUIT CONDUCTORS AND 1 NO. 12 AWG

GROUND CONDUCTOR. FOR MINIMUM SIZE CONDUIT

PERMITTED REFER TO THE SPECIFICATIONS.

BRANCH CIRCUIT CONDUIT INSTALLED CONCEALED

TURNING UP. CONDUIT TO CONTAIN 2 NO. 12 AWG

BRANCH CIRCUIT CONDUCTORS AND 1 NO. 12 AWG

GROUND CONDUCTOR. FOR MINIMUM SIZE CONDUIT

PERMITTED REFER TO THE SPECIFICATIONS.

BRANCH CIRCUIT CONDUIT INSTALLED CONCEALED

TURNING DOWN. CONDUIT TO CONTAIN 2 NO. 12 AWG

BRANCH CIRCUIT CONDUCTORS AND 1 NO. 12 AWG

GROUND CONDUCTOR. FOR MINIMUM SIZE CONDUIT

PERMITTED REFER TO THE SPECIFICATIONS.

CONDUIT STUBBED OUT AND CAPPED

DENOTES A QUANTITY OF TWO (2) 3-INCH CONDUITS

EACH CONTAINING THREE NO. 3/0 AWG CONDUCTORS

AND 1 NO. 2 AWG GROUND CONDUCTOR

2(3"C., 3#3/0

& 1#2 GRD.)

FLEXIBLE METAL CONDUIT "WHIP" FOR RECESSED

LIGHTING FIXTURES AND LIQUID TIGHT MOTOR

CONNECTIONS

DESCRIPTIONSYMBOL

HOMERUN, CIRCUITS 1 AND 3 RUN TO PANEL LP-1
LP-1

1,3

HOMERUN TO EMERGENCY BATTERY UNIT BU-1BU-1

HOMERUN TO TELEPHONE BACKBOARDTM

DENOTES A QUANTITY OF TWO INSTRUMENT CABLES.

EACH CABLE TO CONSIST OF TWO NO. 16 AWG

CONDUCTORS TWISTED TOGETHER AND COVERED

WITH A METALLIC SHIELD AND AN OVERALL

PROTECTIVE JACKET. REFER TO THE SPECIFICATIONS

FOR THE EXACT CABLE TO BE PROVIDED.

2-2/C#16TS

SAME AS ABOVE EXCEPT CABLE TO CONSIST OF

THREE NO. 16 AWG CONDUCTORS TWISTED, SHIELDED

AND COVERED WITH AN OVERALL PROTECTIVE

JACKET. REFER TO THE SPECIFICATIONS FOR THE

EXACT CABLE TO BE PROVIDED.

2-3/C#16TS

THREE 4-INCH CONDUITS

3(4"C)

"T" FITTING IN CONDUIT

SINGLE POLE SWITCH

"b" INDICATES SWITCHLEG SHALL CONTROL LIGHT

FIXTURES WITH "b" DESIGNATION

b

SINGLE POLE, DOUBLE THROW MOMENTARY CONTACT

SWITCH, CENTER OFF

M

SINGLE POLE SWITCH AND PILOT LIGHT

P

DIMMER LIGHTING CONTROL SWITCHD

LIGHTING CONTACTOR WITH NUMBER OF POLES AS

INDICATED

C

TIME SWITCHTM

LP-**

LP-**

OR

LIGHTING PANELBOARD

DP-**

DP-**

OR

DISTRIBUTION PANELBOARD

DUPLEX RECEPTACLE, 20A, 120V, 2P, 3W

C - MOUNTED ABOVE COUNTER-TOP

GF - GROUND FAULT INTERRUPTER TYPE

WP - WEATHERPROOF

T - TRANSIENT VOLTAGE SURGE SUPPRESSOR

4 - CIRCUIT NUMBER

*

*

20A, 240V, 2P, 3W, RECEPTACLE

JUNCTION BOXJ J

PULL BOXP

OCCUPANCY SENSOR
OS

PHOTOCELL

HANDHOLE

PC

HH

DESCRIPTIONSYMBOL

INDICATES THAT ALL ELECTRICAL EQUIPMENT AND

MATERIALS INSTALLED WITHIN THE ROOM OR AREA IN

WHICH THIS NOTATION APPEARS SHALL BE OF NEMA 12

CONSTRUCTION (OR GASKETED AND SUITABLE FOR

USE IN A DAMP LOCATION WHERE NEMA STANDARDS

DO NOT APPLY) UNLESS OTHERWISE NOTED.

DAMP

INDICATES THAT ALL ELECTRICAL EQUIPMENT AND

MATERIALS INSTALLED WITHIN THE ROOM OR AREA IN

WHICH THIS NOTATION APPEARS SHALL BE OF NEMA 4

CONSTRUCTION (OR GASKETED AND SUITABLE FOR

USE IN A WET LOCATION WHERE NEMA STANDARDS DO

NOT APPLY) UNLESS OTHERWISE NOTED.

WET

INDICATES THAT ALL ELECTRICAL EQUIPMENT AND

MATERIALS INSTALLED WITHIN THE ROOM OR AREA IN

WHICH THIS NOTATION APPEARS SHALL BE OF NEMA

4X CONSTRUCTION (OR CORROSION RESISTANT

CONSTRUCTION SUITABLE FOR USE IN A CORROSIVE

LOCATION WHERE NEMA STANDARDS DO NOT APPLY)

UNLESS OTHERWISE NOTED.

CORROSIVE

FIRE ALARM SYSTEMS

FIRE ALARM HEAT DETECTOR 135°F FIXED

TEMPERATURE UNLESS OTHERWISE NOTED. "200"

DENOTES 200°F TYPE, "R" DENOTES FIXED

TEMPERATURE RATE-OF-RISE TYPE.

FIRE ALARM SMOKE DETECTOR PHOTOCELL TYPE

UNLESS OTHERWISE NOTED. "I" DENOTES IONIZATION

TYPE.

I

FIRE ALARM DUCT SMOKE DETECTOR

FIRE ALARM CONTROL PANELFACP

REMOTE FIRE ALARM ANNUNCIATOR PANELFA

FIRE ALARM MASTER BOX

F

FIRE ALARM HORN, MOUNT UP 7'-6"

F

FIRE ALARM STROBE, MOUNT UP 6'-8"

FIRE ALARM HORN AND STROBE LIGHT COMBINATION,

MOUNT UP 6'-8"F

FIRE ALARM MANUAL PULL STATION, MOUNT UP 4'-0"

FIRE ALARM BELLF

WEATHERPROOF HI-INTENSITY FIRE ALARM STROBE

LIGHT

FBS

DESCRIPTIONSYMBOL

COMMUNICATIONS SYSTEMS

TELEPHONE HANDSET, DESK TYPE

K = KEY SYSTEM

TELEPHONE HANDSET, WALL TYPE

K = KEY SYSTEM

PAGE/PARTY TELEPHONE HANDSET, DESK TYPE

PAGE/PARTY TELEPHONE HANDSET, WALL TYPE

(MOUNT UP 4'-6")

PAGING SPEAKER, WALL MOUNTED "H1, H2" DENOTES

HORN TYPE "W" DENOTES WIDE ANGLE TYPE

PAGING SPEAKER, WALL MOUNTED, BI-DIRECTIONAL

H = HORN TYPE

PAGING SPEAKER, FLUSH MOUNTED CEILING TYPE

PAGING SPEAKER, SURFACE MOUNTED CEILING TYPE
S

REMOTE WALL MOUNTED VOLUME CONTROL FOR

CEILING SPEAKER (MOUNT UP 5'-0")

VC

PAGING SPEAKER AMPLIFIER ASSEMBLYA

TELEPHONE CABINET OR BACKBOARD AS NOTED

TM

DATA INPUT/OUTPUT CABLE OUTLET

"P" DENOTES PROCESS COMPUTER SYSTEM

K

K

P

SECURITY SYSTEMS

SECURITY ALARM PANELSA

SECURITY ALARM DOOR SWITCHDS

SECURITY ALARM KEY PADK

SECURITY SYSTEM CARD ACCESS READERR

SECURITY ALARM MOTION DETECTOR

CLOSED CIRCUIT TV CAMERACCTV

4

S

H

S

H1,H2

W

S

F

A

1

200

R/C

111
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ROOF

STRUCTURE

WATER CUT-OFF MASTIC

NOTE: OVERFLOW ROOF

TO BE 2" HIGHER THAN

ROOF DRAIN TYP.

STRAINER

CLAMPING RING &

GRAVEL STOP

DECK CLAMP

ROOF DRAIN LEADER

ROOF SYSTEM

FINISHED WALL

ACCESS COVER

L

C

SAND FILL

12" MIN.

CLEARANCE

ROUTE TO DRAIN

18 GAUGE ROUND

GALVANIZED STEEL

CLEANOUT

PIPE

CLEANOUT TEE

12" MIN.

CLEARANCE

N.T.S.

3/4" INLET

CONNECTION

INSIDE (BACK)

OF WALL

BACKUP

MATERIAL

CAPILLARY WATER

BARRIER OR SUBGRADE

PIPE CHASE

TACK WELD

1/4"  CARRIAGE BOLTS

(QUANTITIES AS REQ'D)

TO SUIT HANGERS &

BRACKETS FURNISHED

AIR GAP TYPE

DRAIN FUNNEL

1/4" TEST

COCK

1/4" TEST

COCK (TYP.)

REDUCED PRESSURE

RELIEF PORT

WALL

BOX

FLANGE

FINISHED

WALL

METAL STRAPPING PLACED IN

MORTAR JOINT. 4" MIN. OR

GREATER IF REQ'D TO

ACCOMMODATE BOLT

SPACING.

1/8"  STEEL PLATE

LENGTH TO BE FULL

WIDTH OF FIXTURE

EXPOSED OR CONCEALED

ARM BOLTED TO UNDER SIDE

OF LAVATORY SUPPORT ARM

TO SUIT FIXTURE FURNISHED

LUG AND BOLTING

ARRANGEMENT AS

STANDARD WITH MFG

UPPER HANGER STANDARD

WITH FIXTURE FURNISHED

CELLULAR

MASONRY WALL

BACKUP BRACKETS,

SEE DETAIL

CAP NUTS &

WASHERS.

SPOUT BRACE

36"

10"

DRAIN

METAL EDGE

3" DIA. P-TRAP

SPOUT WITH HOSE

END AND PAILHOOK

SERVICE FAUCET WITH

VACUUM BREAKER

18" MIN. CLEAR

PANEL OPENING

12" MIN. CLEAR

PANEL OPENING

1" MIN. CLEAR

2 

3 

1-1/2" MIN. CLEARANCE

1  

2 

3 

KEY

WATER HAMMER ARRESTOR

BALL VALVE, SAME NOMINAL SIZE AS PIPE BRANCH IN CHASE.

OPENING IN BALL VALVE TO MATCH PIPE I.D.

NOTE: PROVIDE REDUCER IF REQUIRED BETWEEN VALVE

AND WATER HAMMER ARRESTOR.

PIPE SAME SIZE AS BRANCH IN CHASE TO WHICH IT IS    ATTACHED.

CHECK VALVES

ISOLATION VALVE (TYP.)

SEALANT MIN.

DEPTH 1/2"

PIPE SLEEVE THROUGH CONCRETE FLOOR SLAB ON GRADE

WITHOUT WATERPROOFING MEMBRANE

1  

2 

3 

1  

3' MIN.

METER

BALL OR GATE VALVES

ABOVE GROUND METER

ASSEMBLY AFFIXED TO

BUILDING

PLATE/PIPE

SUPPORT

PRESSURE REDUCING VALVE

AND GATE VALVE (WHERE

REQUIRED)

METER ASSEMBLY

MUST BE PROPERLY

SUPPORTED AND LINE

AFFIXED TO BLDG.

METER TO HAVE BOTH: DIRECT REGISTER

READ (IN GALLONS) AND REMOTE

READABLITY (VIA PULSE INTIATOR)

1.  PROVIDE A "DRESSER-TYPE" COUPLING ON METER

ASSEMBLY INSTALLATIONS IN VAULTS TO ALLOW FOR

EASY  REMOVAL OF FLANGED COMPONENTS.

2.  METERING ASSEMBLY TO BE PROPERLY INSTALLED

AND ADEQUATELY SUPPORTED TO ALLOW FOR EASY

MAINTENANCE, REPAIR AND REPLACEMENT.

NOTES:

METALLIC PIPE

INSULATED OR NON-INSULATED, ABOVE GRADE

STEEL PIPE SLEEVE

6
"

(
M

I
N

.
)

6
"

(
M

I
N

.
)

COUPLING AS

REQUIRED (TYP.)

PIPE INSULATION AS

REQUIRED (TYP.)

MASONRY WALL

OR FLOOR SLAB

INSULATION SHALL BE

PROVIDED WITH THE SAME

PERFORMANCE AS THE

FIRESTOPPING MATERIAL

CARRIER PIPE (TYP.)

NOTE: PIPE SLEEVE SHALL BE SIZED TO PROVIDE 1/4"

ALL AROUND CLEARANCE.

PIPE SLEEVE

4"MIN

WET AREA
WET/DRY AREA

DRY AREA

TYPE I
TYPE II

TYPE III

1" TO 2" CLEARANCE

AROUND PIPE, FILL SPACE

W/ASPHALT MASTIC

STANDARD LINK SEAL TYPE

FLOOR PENETRATION SEAL

WATER STOP AND

ANCHOR COLLAR

1" TO 2" CLEARANCE AROUND

PIPE, FILL SPACE W/ASPHALT

MASTIC

FINISHED FLOOR

PIPE

SLEEVE

FINISHED

FLOOR

FLOOR SLAB

FLOOR DRAIN

TRAP PRIMER VALVE

DOMESTIC WATER LINE

1/2" TRAP PRIMER SUPPLY

DISTRIBUTION UNIT,

FOR 5 LINES

SLEEVE THRU SLAB

1/2" TRAP

PRIMER LINE

PIPE

INSULATION

PIPE SLEEVE

WALL

PACK WITH FIBERGLASS

AND SEAL BOTH SIDES

ESCUTCHEON PLATES

(BOTH SIDES WHERE

EXPOSED)

SET SLEEVE IN WALL

AND ANCHOR DURING

WALL CONSTRUCTION

MINIMUM 1/4" CLEARANCE

ALL AROUND PROVIDE 2"

CLEARANCE ALL AROUND

FOR SPRINKLER PIPE.

FILL WITH NON-SHRINK

GROUT

SEAL WITH WATERPROOF

SEALANT

PIPE SLEEVE

PIPE
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3/4" PLYWOOD

HOSE BIBB

3/4" CW MAKE UP

3/4" HW SUPPLY

AQUASTAT

WALL

2'-0"±

VACUUM RELIEF VALVE

COMBINATION TEMPERATURE

AND PRESSURE RELIEF

VALVE

DRAIN TO FLOOR

DRAIN OR JAN. CLOSET

HEATING

ELEMENT

DIP TUBE INSIDE

OF TANK

ELECTRIC WATER

HEATER

1/4" NUT AND BOLT,

TYPICAL

1/2" ANCHOR BOLT OR

EXPANSION BOLT (2 PER

BRACKET)

2"x 2"x 1/8" ANGLE

(2 BRACKETS REQ'D.)

CENTER SECURING

SCREW

FLANGED WITH

FLASHING COLLAR

AS REQ'D

FITTING TYPE AS

REQ'D TO SUIT

ROUND FLANGED

CLEANOUT HOUSING

1/8 BEND  SOIL PIPE.

Y BRANCH  SOIL PIPE.

"P" TRAP

(SEE PLANS FOR SIZES)

FLOOR DRAIN

W/SEDIMENT

BUCKET

SUBMERSIBLE

SUMP PUMP

FOR CONT. OF

PIPING SEE

PLUMBING

FLOOR PLAN

SLOPE TO DRAIN

2"

6"

LEAD AND OAKUM OR

NEOPRENE GASKET

DRAIN BODY

POURED IN PLACE

CLAMP PAN TIGHTLY

INTO DRAIN COLLAR

FINISHED  FLOOR

SURFACE

CERAMIC TILE AND

SETTING BED

FLOOR DRAIN

STRAINER

WATERPROOF

MEMBRANE

CONCRETE

FLOOR SLAB

ROOF PANEL

CLAMPING RING

SEALANT    

ROOF PANEL

RIB OR SEAM

VENT PIPE -

REF. MECH.

ROOF PANEL

RIB OR SEAM

PRE-MANUFACTURED

FLEXIBLE PIPE

FLASHING,

WEATHER- PROOF

1" MIN.

BRONZE SCORATED

TOP

UNION

CHECK

VALVE

TO

DISCONNECT

SWITCH

BALL VALVE

DRAIN PAN

SUMP PIT

SEE

PLUMBING

SPEC FOR

MATERIAL

PIPE

L

C

THERMOSET

ELASTOMERIC

GASKET

SERVICE WEIGHT

HUB & SPIGOT

HUB & SPIGOT

STORM PIPE

PIPE SLEEVE SET

IN PLATFORM

CONCRETE

PIPE CLAMP

PLATFORM

SHEET

OF

SHEET NAME:DISCIPLINE:

NO. DATE BY REVISION / SUBMITTALCHECK DESIGN

104

111

PLUMBING D0-PLM-DTL-002

CIVIL - VOLUME 11E

STATIONS COMMON DETAILS

PLUMBING DETAILS

90% SUBMISSION - 01/22/16



DX COIL

SIGHT GLASS

RSL

RLL

CONDENSING UNIT

SOLENOID VALVE

HOT GAS BYPASS VALVE

FAN STATIC PRESSURE

2" MIN.

DRAIN PAN

ROD (TYP)

45°

ROTATION

(90 DEG)

2"

12" MAX.

1.  DRAIN LINE SHALL BE INSULATED.

2. DRAIN LINE SHALL PENETRATE THE ROOF LINE OR SLAB WITHIN

THE CONFINEMENT OF THE HVAC EQUIPMENT CURB OR PAD.

NOTE:

DISCHARGE TO ROOF

DRAIN  OR ON GRADE

1-1/4 x 1-1/4 x

3/16 ANGLE

IRON

SUPPORTS

1/2" BOLT

AND NUT W/

2" 1/2

WASHER

NUTS AND WASHERS BOTH

SIDES OF ANGLE (TYP)

1.5R OR 2R

TURNING VANES

ROD POSITIONING NUT HANDLE

WITH SET SCREW

ALIGN HANDLE WITH

DAMPER BLADE

BLADE POSITION LOCKNUT DUCT

STEEL ANGLE BLADE STOP,

BOLT TO DUCT

1/4" CLEARANCE ALL-AROUND

BEARING FITTING, BOLT TO

DUCT

ENSURE BOLTS CLEAR BLADE,

OR INSTALL THEM IN OPPOSING

CORNERS AWAY FROM BLADE

ROTATION

STEEL CLAMP, BOLT TO BLADE,

PROVIDE AN ADDITIONAL

ANTI-SLIP BOLT THRU THE ROD

2" STAND-OFF BRACKET,

BOLT TO DUCT

3/8" DIA. THREADED ROD

16 GA. STEEL BLADE

NOTES:

1. DAMPERS FOR ROUND DUCTS SHALL BE SIMILAR TO THE DAMPER SHOWN ABOVE.

2. ENSURE THAT FULL 90° DAMPER BLADE MOVEMENT IS UNOBSTRUCTED.

3. FOR DUCT HEIGHTS MORE THAN 12", PROVIDE FACTORY-FABRICATED OPPOSED BLADE DAMPERS.

MAIN DUCT

SEAL ALL

AROUND

45°

1" MIN. ON TOP

AND BOTTOM

MAIN DUCT

SUPPLY

AIRFLOW

STRUCTURAL

JOIST

1/2" THREADED

1" MIN. ON TOP AND

BOTTOM

1/4 BRANCH DUCT

WIDTH, BUT MIN. 4"

EQUAL TO REQ'D

BRANCH DUCT

DIMENSIONS

ADJUSTABLE ELBOW

RINGS

EQUAL TO REQ'D

BRANCH DUCT DIA.

SEAL ALL

AROUND

FILTER/DRYER WITH

CHARGING PORT

THERMAL EXPANSION VALVE

1" GREATER THAN HALF OF

FAN TOTAL STATIC PRESURE
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FILTER/DRYER WITH

CHARGING PORT

SIGHT GLASS

THERMAL EXPANSION

VALVE

RS

RL

DX COIL

CONDENSING UNIT

20 GAGE GALVANIZED

STEEL COLLAR (EXPOSED

ONLY). SECURE TO WALL

ON 6 INCH CENTERS

(MINIMUM 4 FASTENERS

PER SIDE).

INSULATION

2" x 2"x 1/4" ∠ TACKWELDED

OR RIVETED TO SLEEVE

DUCT

1" CLEARANCE BETWEEN

20 GAGE GALVANIZED

STEEL SLEEVE

CMU

WALL

GROUT

SLEEVE

CONCRETE

INSULATION AND BUILT UP ROOFING.

SEAL PENETRATION GAS-TIGHT WITH

INSULATION AND    FLEXIBLE SEALANT

COMPATIBLE WITH PIPE MATERIAL.

STANDARD PIPE MATERIAL FOR REFRIGERANT

LINES, SUPPORT PIPE AWAY FROM BUILDING.

SUITABLE ADAPTING COUPLING TO CONNECT

COPPER  REFRIGERANT LINE TO HOSE SECTION.

PIPE INSULATION SHALL BE CONTINUOUS THRU

BOUNDARY SURFACE (ROOF) AND BEYOND.

NON-METAL HIGH PRESSURE HOSE SECTION. HOSE

SECTION  AND ABOVE ROOF PIPING SHALL BE

COVERED W/INSULATION  AND BANDED ALUMINUM

PIPE JACKET.

PIPE SUPPORT POINT. ENSURE HOSE DOES NOT

CARRY    ANY PIPE LOAD FROM REFRIGERANT LINES,

SEE NOTE 3.

REFER ARCH. DRAWINGS FOR

FURTHER ROOF PENETRATION

DETAILS

D MIN.

INSULATION

CEILING

DIFFUSER

DUCT LINER (IF REQUIRED)

BRANCH DUCT

DIFFUSER

BRANCH DUCT

DUCT LINER (IF REQUIRED)

CEILING

INSULATION

DUCT & COLLAR

INSULATED FLEXIBLE

DUCT, MAX. VERT.

OFFSET = D/8.

1/2" WIDE STAINLESS

STEEL CLAMP.

BALANCING

DAMPER IN

BRANCH DUCT.

SPIN - IN

FITTING WITH

INSULATION

GUARD.

D = THROAT

DIAMETER OF

DIFFUSER

END OF DUCT

BALANCING DAMPER

IN BRANCH DUCT.

NYLON DRAW BAND

TIE OFF TO ROOF

STRUCTURE

METAL BAND

SUPPORT

SUPPLY

DUCT

SPIN-IN TAP

FITTING W/AIR

SCOOP & DAMPER

FLEX DUCT WITH 2"

EXTERNAL INSULATION

MAX. LENGTH 10'-0"

LAY-IN SUPPLY AIR

DIFFUSER W/ROUND

NECK & O.B.D.

T-BAR TYPE

SUSPENDED CEILING

PARALLEL BLADE

MOTORIZED DAMPER

LOUVER/DAMPER ASSEMBLIES TO BE

ASSEMBLED AT LOUVER MANUFACTURER

FACTORY.

CLIP ANGLES AND EXTENDED SILL  TO BE

PROVIDED BY LOUVER MANUFACTURER.

MOTOR ACTUATORS TO BE SIZED AND

INSTALLED BY LOUVER MANUFACTURER.

INSTALLATION OF LOUVER TO BE IN

ACCORDANCE WITH LOUVER

MANUFACTURER'S

RECOMMENDATIONS.

NOTES:

CLIP ANGLES

MOTOR ACTUATOR

BIRDSCREEN

CONCEALED LINKAGE

METAL PANEL

WALL CLIP

45° STORM

BLADE LOUVER

COMBINATION LOUVER/

DAMPER ASSEMBLY.

FINISH TO MATCH

WALL EXTERIOR.

EXTENDED SILL

U CHANNEL FRAME

1-1/2" POCKET SLIP

20 U.S. GAGE STEEL

3"-4" (10" MAX.)

DUCT
FAN

OUTLET/INLET

1" x 1/8" BAND

IRON

SHEET METAL SCREWS

ON 4" CENTERS

FIRE RESISTANT RUBBER

IMPREGNATED FABRIC

12"

MINIMUM

WALL

CEILING

1" DUCT LINER,

ALL SIDES

GRILLE

CEILING

NOTE TO DESIGNER:

EXTENT OF SUPPORT IS DEPENDENT ON SIZE

OF FAN AND SEISMIC ZONE

PROVIDE DOUBLE NUTS

WITH LOCKWASHER AT

TOP & BOTTOM OF FLANGE

3/8" DIA THREADED

ROD, TYP 4

HANG FROM STRUCTURE

W/SPRING ISOLATORS

SIZE OR TRANSITION

TO MATCH FAN FLANGE

BACKDRAFT

DAMPER IN

FAN BOX

EXHAUST

FAN

3/8" THREADED ROD

CONNECTED TO

STRUCTURE ABOVE

SPRING ISOLATOR

COIL

HINGED BOTTOM OR

HINGED BACK ACCESS

WITH CAM LOCK

FASTENERS.

COND. DRAIN

LINE

18 GAGE GALV

STEEL CABINET

UNIT HEATER

UNIT HEATER SHALL BE SECURED

TO WALL WITH A MINIMUM OF TWO

BRACKETS. BRACKETS PER

MANUFACTURERS

RECOMMENDATIONS

TWO 5/8"Ø BOLTS,

EACH SIDE OF  FRAME

WITH LOCK  WASHERS

5/8"Ø EXPANSION

BOLTS (TYP. OF SIX)

REFRIGERANT PIPING

SHEET

OF
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ELECTRICAL D0-ELE-DTL-603

BACK ELEVATION

1

C C C

C

C

C C C

CCCC

LC

HT

CP

C
O

N
T 600A, 2P,

250V MAIN

CIRCUIT

BREAKER

TEMPERATURE

SENSOR

HANDRAIL LED

LIGHTING DRIVER

HANDRAIL LED

LIGHTING DRIVER

PROVIDE TYPE MC CONDUIT

FOR INTERCONNECTIONS

BETWEEN EQUIPMENT

BACK ENCLOSURE

LIGHT SWITCH WITH

COVERPLATE

NEMA 5-20R GFCI

RECEPTACLE WITH

COVERPLATE

40A, 2P, 250V

CONTACTOR IN

NEMA 1 ECLOSURE

TYPICAL

36" LED STRIP

2-3" CONDUITS

FRONT ELEVATION

2

6
'
-
6
"

5'-6"

TEMPERATURE

SENSOR

36" LED STRIP

FRONT ENCLOSURE

LIGHT SWITCH WITH

COVERPLATE

NEMA 5-20R GFCI

RECEPTACLE WITH

COVERPLATE

2-3" CONDUITS

PNL

LP1A

PNL

LP1B

2'-0"

0'-10

7

8

"
1'-1

1

8

"

SECTION

3

PROVIDE  VERTICAL AND

HORIZONTAL 1-1/4" STEEL

U CHANNEL FOR SUPPORT

OF EQUIPMENT

PANELBOARD LP1A

600A, 2P, CIRCUIT

BREAKER IN NEMA 1

ENCLOSURE

℄
CENTERLINE OF CHANNEL

C

C/T ENCLOSURE

C/T'S

ELECTRICAL SERVICE ONE LINE DIAGRAM

4

G

N

GROUND RING

600A MAIN

CIRCUIT

BREAKER

ELECTRICAL

ENCLOSURE

SEC-001

PANELBOARD

LP1A

PANELBOARD

LP1B

XCEL SERVICE POINT

120V/240V, 1P, 3W

GENERAL NOTES:

1. ALL FEEDERS AND BUSSING ARE 600A.

CIVIL - VOLUME 11E

STATIONS COMMON DETAILS

ELECTRICAL DETAILS

1 OF 4
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ELECTRICAL D0-ELE-DTL-604

PLATFORM ONE LINE DIAGRAM

1

G

N

M

#1/0

GEC

XCEL POINT

OF SERVICE

600A, 240V, 2P, SN SERVICE ENTRANCE

DISCONNECT SWITCH. FUSE WITH

600A CURRENT LIMITING FUSES

C/T ENCLOSURE

1200A, 120/240V, 1P

SERVICE

G

N

#8

GEC

CUSTOMER

METERING

ENCLOSURE

TO PANELBOARD

LP1A

120/240V, 1P SERVICE

6
'
-
3
"

2'-0" 6'-0" 3'-3"

600A, 240V, 2P

DISCONNECT

SWITCH

METER AND C/T

COMPARTMENT

PANELBOARD

COMPARTMENT

DISCONNECT SWITCH

COMPARTMENT

2'-0" 6'-0"

6
'
-
3
"

CUSTOMER METERING ENCLOSURE DETAIL

2

VIEWING

WINDOW

HINGED DOOR

WITH PADLOCKABLE

LATCH

ONE LINES AND ENCLOSURES SHOWN ARE

FOR PLATFORMS WITH PARK AND RIDES

UNLESS NOTED OTHERWISE

NOTE: CUSTOMER METERING ENCLOSURES ARE FREE STANDING NEMA 3R, 12GA, 316L

STAINLESS STEEL ENCLOSURE. ENCLOSURE IS 2'  DEEP. ON 6" CONCRETE SLAB. PAD

SHALL EXTEND 3" OUT FROM ALL SIDES OF THE ENCLOSURE.

CIVIL - VOLUME 11E

STATIONS COMMON DETAILS

ELECTRICAL DETAILS

2 OF 4
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ELECTRICAL D0-ELE-DTL-605

PC

15A

PHOTOCELL

RELAY

MODULE

RPC

3

POWER SUPPLY

120VAC/24VAC

5

ADJUSTABLE

TEMPERATURE

MODULE TM1

RTS

24VAC

6

7

ADJUSTABLE

TIMING

MODULE T1

8

RELAY

MODULE R1

4

POWER OUT

MODULE R2

4

120VAC

H

2

T1

PB1

TM1

9

KEYNOTES:

1. PHOTOCELL WITH CAST ALUMINUM HOUSING,

REMOTE MOUNT AT LOCATION WITH MINIMAL

NIGHT LIGHTING.

2. DIN RAIL MOUNTED MODULES. LOCATED IN THE

ELECTRICAL ENCLOSURE.

3. SOLID STATE SPST RELAY, 120VAC

INPUT/OUTPUT. PROVIDE CONTACT RATINGS

FOR LOADS INDICATED.

4. SOLID STATE SPST RELAY, 24VAC

INPUT/OUTPUT. PROVIDE CONTACT RATINGS

FOR LOADS INDICATED.

5. SOLID STATE POWER SUPPLY, 120VAC IN

24VAC OUT.

6. HERMETICALLY SEALED TEMPERATURE

SENSOR. MOUNT ON TOP OF ENCLOSURE.

PROVIDE PROTECTIVE METAL HOUSING.

7. SOLID STATE ADJUSTABLE TEMPERATURE

MODULE. PROVIDE WITH BRACKET AND

SOCKET FOR DIN RAIL MOUNTING.

8. SOLID STATE, DELAYED TIME, TIMER. PROVIDE

TOTAL OF 12 TIMERS.

9. 16MM 5/8" ANTI-VANDAL MOMENTARY

STAINLESS STEEL METAL PUSH BUTTON

SWITCH WITH SCREW TERMINALS. MOUNT IN

PASSENGER SHELTER COLUMN WITH

STAINLESS STEEL COVERPLATE. PROVIDE

TOTAL OF 12 PUSH BUTTONS AND

COVERPLATES.

10. CONTACTS LOCATED AT DIN RAIL MOUNTED

RELAY MODULES.

11. 40A, 2P, 250V MECHANICALLY HELD, LATCHING

TYPE, 2 WIRE CONTROL, NEMA 1 ENCLOSURE,

PANEL MOUNTED CONTACTOR. PROVIDE

TOTAL OF 12 CONTACTORS.

12. 20A, 4 POLE, 250V MECHANICALLY HELD,

LATCHING TYPE, 2 WIRE CONTROL, NEMA 1

ENCLOSURE, PANEL MOUNTED LIGHTING

CONTACTOR.

13. TO RADIANT HEATERS.

14. TO LUMINAIRES.

15. TO SCADA TERMINALS ON PLC. LOCATED IN

COMMUNICATIONS CABINET SCC-001, VERIFY

TERMINALS.

PLATFORM CONTROL WIRING DETAIL

1

N

H H

R1

PR

15A

PANELBOARD LP1

10 11

40A 40A

13

RPC

10
15A

LC

20A

20A

20A

20A

20A

20A

14

14

14

14

14

12

R2

10

15

1

20A

20A

CIVIL - VOLUME 11E
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ELECTRICAL DETAILS
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ELECTRICAL D0-ELE-DTL-606

BACK ELEVATION

1

C C C

C

C

C C C

CCCC

LC

HT

CP

C
O

N
T 500A, 3P,

600V MAIN

CIRCUIT

BREAKER

TEMPERATURE

SENSOR

HANDRAIL LED

LIGHTING DRIVER

HANDRAIL LED

LIGHTING DRIVER

PROVIDE TYPE MC CONDUIT

FOR INTERCONNECTIONS

BETWEEN EQUIPMENT

BACK ENCLOSURE

LIGHT SWITCH WITH

COVERPLATE

NEMA 5-20R GFCI

RECEPTACLE WITH

COVERPLATE

40A, 2P, 250V

CONTACTOR IN

NEMA 1 ECLOSURE

TYPICAL

36" LED STRIP

2-3" CONDUITS

FRONT ELEVATION

2

6
'
-
6
"

5'-6"

TEMPERATURE

SENSOR

36" LED STRIP

FRONT ENCLOSURE

LIGHT SWITCH WITH

COVERPLATE

NEMA 5-20R GFCI

RECEPTACLE WITH

COVERPLATE

2-3" CONDUITS

PNL

LP1A

PNL

LP1B

2'-0"

0'-10

7

8

"
1'-1

1

8

"

SECTION

3

PROVIDE  VERTICAL AND

HORIZONTAL 1-1/4" STEEL

U CHANNEL FOR SUPPORT

OF EQUIPMENT

PANELBOARD LP1A

500A, 3P, CIRCUIT

BREAKER IN NEMA 1

ENCLOSURE

℄
CENTERLINE OF CHANNEL

C

ELECTRICAL SERVICE ONE LINE DIAGRAM

4

ELECTRICAL

ENCLOSURE

SEC-001

PANELBOARD

LP1A

PANELBOARD

LP1B

N G

150 KVA

XFMR

500A, 3P

CIRCUIT

BREAKER

N G

300 KVA

XFMR

PANELBOARD

LP1C

C/T ENCLOSURE

G

N

PANELBOARD

HP1

ELEVATOR

MOTOR

ELEVATOR

CONTROLLER

80A, 3P,

CIRCUIT

BREAKER

GENERAL NOTES:

1. SEE PANELBOARD SCHEDULES ON SHEET 502

FOR PANELBOARD VOLTAGE, AMPACITY AND

PHASE.

2. SEE VAN WHITE CONDUIT AND WIRE SCHEDULE

ON SHEET 501 FOR CONDUIT AND WIRE SIZES

FOR TAGS INDICATED.

55

6263

61 58

56

72

57

73

6059

XCEL SERVICE POINT

277V/480V, 3P, 4W

CIVIL - VOLUME 11E

STATIONS COMMON DETAILS

ELECTRICAL DETAILS
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