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PARTITION THAT LIMITS SMOKE 
TRANSMISSION

DESCRIPTIONSYMBOL

1/2 HOUR FIRE PARTITION

1 HOUR FIRE PARTITION

2 HOUR FIRE PARTITION

3 HOUR FIRE PARTITION

1 HOUR FIRE AND SMOKE BARRIER

2 HOUR FIRE AND SMOKE BARRIER

FIRE RATED PARTITION LINETYPES

AIR COMPRESSOR DESIGNATION
AIR COOLED CHILLER DESIGNATION
AIR COOLED CONDENSING UNIT DESIGNATION
AIR CONDITIONING UNIT DESIGNATION
AIR DRYER DESIGNATION
AIR HANDLING UNIT DESIGNATION
AIRFLOW MONITORING DEVICE DESIGNATION
AIR SEPARATOR DESIGNATION
BOILER DESIGNATION
COMPRESSED AIR DRYER DESIGNATION
COOLING COIL DESIGNATION
COIL CIRCULATING PUMP DESIGNATION
CHEMICAL FEED PUMP DESIGNATION
CHILLER DESIGNATION
CHILLED WATER PUMP DESIGNATION
CHILLED WATER HEAT EXCHANGER 
DESIGNATION
CONDENSATE RETURN UNIT DESIGNATION
CABINET UNIT HEATER DESIGNATION
CONDENSER WATER PUMP DESIGNATION
COMBUSTION TURBINE DESIGNATION
COOLING TOWER DESIGNATION
DEAERATOR DESIGNATION
DUCT HEATING COIL DESIGNATION
ELECTRIC DUCT HEATING COIL DESIGNATION
EXHAUST FAN DESIGNATION
EXPANSION TANK DESIGNATION
ELECTRIC UNIT HEATER DESIGNATION
FILTER DESIGNATION
FAN COIL UNIT DESIGNATION
FUEL OIL PUMP DESIGNATION
FINNED TUBE RADIATION DESIGNATION
FEEDWATER PUMP DESIGNATION
GENERATOR DESIGNATION
GENERAL EXHAUST FAN DESIGNATION
HUMIDIFIER DESIGNATION
HEAT RECOVERY COIL DESIGNATION
HEAT RECOVERY STEAM GENERATOR 
DESIGNATION
HEAT RECOVERY WHEEL DESIGNATION
HEATING WATER PUMP DESIGNATION
HEAT EXCHANGER DESIGNATION
HEATING AND VENTILATING UNIT 
DESIGNATION
LABORATORY EXHAUST FAN DESIGNATION
LOUVERED GRAVITY EXHAUST DESIGNATION
MAKEUP AIR UNIT DESIGNATION
PRIMARY CHILLED WATER PUMP 
DESIGNATION
PUMP CONTROL PANEL DESIGNATION
PRIMARY HEATING COIL DESIGNATION
PRIMARY HEATING WATER PUMP 
DESIGNATION
PLATE HEAT EXCHANGER DESIGNATION
RETURN FAN DESIGNATION
REFRIGERANT PUMPOUT UNIT DESIGNATION
ROOFTOP AIR HANDLING UNIT DESIGNATION
SOUND ATTENUATOR DESIGNATION
SURFACE CONDENSER DESIGNATION
SECONDARY CHILLED WATER PUMP 
DESIGNATION
SMOKE EXHAUST FAN DESIGNATION
SUPPLY FAN DESIGNATION
STEAM GENERATOR DESIGNATION
SECONDARY HEATING WATER PUMP 
DESIGNATION
STATIC PRESSURE SENSOR DESIGNATION
SIDESTREAM SEPARATOR DESIGNATION
STEAM TRAP DESIGNATION
TOILET EXHAUST FAN DESIGNATION
VALVE DESIGNATION
VENTILATION FAN DESIGNATION

SYMBOL DESCRIPTION

AC-X
ACC-X

ACCU-X
ACU-X
AD-X

AHU-X
AMD-X
AS-X
B-X

CAD-X
CC-X

CCP-X
CFP-X
CH-X

CHP-X
CHX-X
CRU-X
CUH-X
CWP-X
CT-X
CT-X
DA-X

DHC-X
EDHC-X

EF-X
ET-X

EUH-X
F-X

FCU-X
FOP-X
FTR-X
FWP-X

G-X
GEF-X

H-X
HRC-X

HRSG-X
HRW-X
HWP-X
HX-X

HVU-X
LEF-X
LGE-X
MAU-X
PCHP-X
PCP-X
PHC-X

PHWP-X
PHE-X
RF-X

RPU-X
RTU-X
SA-X
SC-X

SCHP-X
SEF-X
SF-X
SG-X

SHWP-X
SPSS-X

SS-X
ST-X

TEF-X
V-X

VF-X

EQUIPMENT DESIGNATIONS

BOILER BLOWDOWNBBD

SYMBOL DESCRIPTION

BEARING COOLING WATER RETURNBCWR

BEARING COOLING WATER SUPPLYBCWS

BLOW OFFBO

CAMPUS CONDENSATECC

CHEMICAL FEEDCF

CHILLED WATER RETURNCHR

CHILLED WATER SUPPLYCHS

CLEAN STEAMCS

COMPRESSED AIRA

CONDENSATE DRAINCD

CONDENSER WATER RETURNCWR

CONDENSER WATER SUPPLYCWS

CONTROL AIRCA

CONTINUOUS BLOWDOWNCBD

DUAL TEMPERATURE RETURNDTR

DUAL TEMPERATURE SUPPLYDTS

FEED WATER RETURNFWR

FEED WATER SUPPLYFWS

FUEL OIL FILLFOF

FUEL OIL OVERFLOWFOO

FUEL OIL RETURNFOR

FUEL OIL SUPPLYFOS

FUEL OIL TRANSFERFOT

FUEL OIL VENTFOV

GLYCOL HEATING RETURNGHR

GLYCOL HEATING SUPPLYGHS

HEAT RECOVERY RETURNHRR

HEAT RECOVERY SUPPLYHRS

HEATING WATER RETURNHR

HEATING WATER SUPPLYHS

HIGH PRESSURE STEAM RETURNHPR

HIGH PRESSURE STEAM SUPPLYHPS

HIGH TEMPERATURE HEATING WATER 
RETURN

HTHR

HIGH TEMPERATURE HEATING WATER 
SUPPLY

HTHS

LOW PRESSURE STEAM RETURNLPR

LOW PRESSURE STEAM SUPPLYLPS

MEDIUM PRESSURE STEAM RETURNMPR

MEDIUM PRESSURE STEAM SUPPLYMPS

PLANT AIRPA

PROCESS COOLING WATER RETURNPCWR

PROCESS COOLING WATER SUPPLYPCWS

PUMPED CONDENSATEPC

PUMPED CONDENSATE RECIRCULATIONPCR

REFRIGERANT LIQUIDRL

REFRIGERANT SUCTIONRS

REFRIGERANT VENTRV

REHEAT WATER RETURNRHR

REHEAT WATER SUPPLYRHS

TREATED WATERTW

PIPING SYMBOLS

PIPE GUIDE

SYMBOL DESCRIPTION

PIPE HANGER

PIPE SLIDE

PIPE ANCHOR

FLOAT AND THERMOSTATIC STEAM TRAP

THERMODYNAMIC STEAM TRAP

STEAM SEPARATOR

SOOTBLOWER VALVE

NEEDLE VALVE (NORMALLY OPEN)

NEEDLE VALVE (NORMALLY CLOSED)

NON-RETURN ANGLE VALVE

NON-RETURN STRAIGHT VALVE

VENTURI EDUCTOR VALVE

VENTURI FLOW METER

QUICK OPENING VALVE

BASKET STRAINER

BELLOWS EXPANSION JOINT

COMPRESSION / EXPANSION JOINT

ELECTRICAL HEAT TRACE

EXHAUST HEAD WITH SLASH BLOCK

REFRIGERANT LEAK DETECTION 
STROBE/HORN ALARM

CORROSION COUPON

DUPLEX STRAINER

FLEXIBLE PIPE

FLOW METER

FLOW METER (WITH POSITIVE 
DISPLACEMENT)

FLOW METER (PROBE STYLE)

GOOSENECK VENT

ORIFICE FITTING

POSITIVE DISPLACEMENT FLOW INDICATOR

SUCTION DIFFUSER

TURBINE

PUMP

FM

CS/CU

M

R

S
B

S

PIPING COMPONENTS AND SPECIATIES

DESCRIPTIONSYMBOL

HUMIDITY SENSOR

TEMPERATURE SENSOR

AIR FLOW

TRANSFER AIR FLOW (CFM INDICATED)

DOOR LOUVER

UNDERCUT DOOR

SUPPLY AIR DIFFUSER

RETURN AIR GRILLE

EXHAUST AIR GRILLE

CIRCULAR AIR DIFFUSER

AIRFLOW MONITORING DEVICE

STATIC PRESSURE SENSING STATION

FIRE DAMPER

COMBINATION FIRE / SMOKE DAMPER

VOLUME DAMPER

BACK DRAFT DAMPER

AUTOMATIC ISOLATION DAMPER

AUTOMATIC GAS TIGHT ISOLATION 
DAMPER

MANUAL GAS TIGHT ISOLATION DAMPER

SMOKE DAMPER

FLEXIBLE CONNECTION

DUCTWORK W/ SOUND LINING

HORIZONTAL ACCESS DOOR

VERTICAL ACCESS DOOR

ELBOW W/ DOUBLE THICKNESS TURNING 
VANES

RECTANGULAR BRANCH TAKE-OFF

BELL MOUTH BRANCH TAKE-OFF

ROUND BRANCH TAKE-OFF

ROUND DUCT DROP OFF BOTTOM

DUCT TRANSITION

SQUARE TO ROUND TRANSITION

DUCTWORK CHANGE IN ELEVATION (UP 
OR DOWN)

SUPPLY / OUTSIDE AIR DUCT RISER

RETURN AIR DUCT RISER

EXHAUST / RELIEF AIR DUCT RISER

ROUND DUCT RISER

ALL WELDED VEHICLE EXHAUST DUCT 
CONNECTION

TERMINAL UNIT

TERMINAL UNIT WITH REHEAT COIL

TERMINAL UNIT W/ ATTENUATOR AND 
REHEAT COIL

EXHAUST TERMINAL UNIT

SUPPLY AIR VOLUME TERMINAL UNIT 
IDENTIFIER

EXHAUST AIR TERMINAL UNIT IDENTIFIER

AIR DEVICE IDENTIFIER

SMOKE DETECTOR

SD

UP/DN

MAINTENANCE
ACCESS AREA

FSD

BDD

VD

FD

SD

AIR DEVICE
TYPE

CFM

X

XX

X

X

MAINTENANCE
ACCESS AREA

MAINTENANCE
ACCESS AREA

MAINTENANCE
ACCESS AREA

DL

100 CFM

UCD

CARBON DIOXIDE SENSOR

H

T

C

DUCTWORK SYMBOLS

SMOKE DETECTOR (IONIZATION)

DUCT SMOKE DETECTORD

I
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MECHANICAL
NOTES, SYMBOLS,
AND ABBREVIATIONS

M-001

07/11/2023

02220164.A0

MECHANICAL ABBREVIATIONS

NOTE: THIS IS A STANDARD ABBREVIATION LIST.  SOME ABBREVIATIONS MAY NOT APPEAR ON THE ACCOMPANYING DRAWINGS.

MECHANICAL SYMBOLS

# NUMBER, POUND

$ DOLLAR

% PERCENT

& AND

+ PLUS

- MINUS

/ DIVIDE BY, PER

< LESS THAN

= EQUALS, EQUAL TO

> GREATER THAN

x MULTIPLY BY, BY

x" INCHES, INCH

x' FEET, FOOT

± PLUS OR MINUS

≤ LESS THAN OR EQUAL TO

≥ GREATER THAN OR EQUAL TO

@ AT

A COMPRESSED AIR

AAV AUTOMATIC AIR VENT

ACV AUTOMATIC CONTROL VALVE

AD ACCESS DOOR, AREA DRAIN

AF ANTIFREEZE

AFF ABOVE FINISHED FLOOR

AR ARGON GAS

ATC AUTOMATIC TEMPERATURE CONTROL

BAS BUILDING AUTOMATION SYSTEM

BBD BOILER BLOWDOWN

BCWR BEARING COOLING WATER RETURN

BCWS BEARING COOLING WATER SUPPLY

BDD BACKDRAFT DAMPER

BFP BACKFLOW PREVENTER

BHP BRAKE HORSEPOWER

BMS BUILDING MANAGEMENT SYSTEM

BO BLOW OFF

BTU BRITISH THERMAL UNIT

BTUH BRITISH THERMAL UNIT PER HOUR

BV BALANCING VALVE

CA CONTROL AIR

CBD CONTINUOUS BLOWDOWN

CC CAMPUS CONDENSATE

CCMS CENTRAL CONTROL AND MONITORING SYSTEM

CD CONDENSATE DRAIN

CF CHEMICAL FEED

CFM CUBIC FEET PER MINUTE

CHEL CHELANT

CHR CHILLED WATER RETURN

CHS CHILLED WATER SUPPLY

CHX CHILLED WATER HEAT EXCHANGER

CO CLEANOUT

CO2 CARBON DIOXIDE

CS CLEAN STEAM

CT COMBUSTION TURBINE

CW COLD WATER, DOMESTIC CITY WATER

CWR CONDENSER WATER RETURN

CWS CONDENSER WATER SUPPLY

°C DEGREE(S) CELSIUS

D DEEP, DRAIN WATER

DB DECIBEL, DRY BULB

DDC DIRECT DIGITAL CONTROL

DESIG DESIGNATION

DHR DISTRIBUTION HEATING WATER RETURN

DHS DISTRIBUTION HEATING WATER SUPPLY

DHWR DOMESTIC HOT WATER RETURN

DHWS DOMESTIC HOT WATER SUPPLY

DIA, Ø DIAMETER

DIR DEIONIZED WATER RETURN

DIS DEIONIZED WATER SUPPLY

DL DOOR LOUVER

DN DOWN

DSP DRY SPRINKLER PIPE

DTR DUAL TEMPERATURE RETURN

DTS DUAL TEMPERATURE SUPPLY

DW DISTILLED WATER

EA EXHAUST AIR

EAT ENTERING AIR TEMPERATURE

ED EQUIPMENT DRAIN

EJ EXPANSION JOINT

ELEV ELEVATION

EMS ENERGY MANAGEMENT SYSTEM

EQ EQUIPMENT, EQUALIZING

ESP EXTERNAL STATIC PRESSURE

ETC ETCETERA

EVAC GAS EVACUATION

EWT ENTERING WATER TEMPERATURE

EX EXISTING

#2FOR NUMBER 2 FUEL OIL RETURN

#2FOS NUMBER 2 FUEL OIL SUPPLY

#6FOR NUMBER 6 FUEL OIL RETURN

#6FOS NUMBER 6 FUEL OIL SUPPLY

F FIRE LINE

F&T FLOAT AND THERMOSTATIC TRAP

FC FLEXIBLE CONNECTION

FD FIRE DAMPER, FOUNDATION DRAIN

FDR FLOOR DRAIN

FDV FIRE DEPARTMENT VALVE

FF FINISHED FLOOR

FFE FINISHED FLOOR ELEVATION

FIN/FT FINS PER FOOT

FIN/INCH FINS PER INCH

FM FLOWMETER

FMF FLOWMETER FITTING

FO FUEL OIL

FOF FUEL OIL FILL

FOO FUEL OIL OVERFLOW

FOR FUEL OIL RETURN

FOS FUEL OIL SUPPLY

FOSUCT FUEL OIL SUCTION

FOT FUEL OIL TRANSFER

FOTP FUEL OIL TRANSFER PUMP

FOV FUEL OIL VENT

FPM FEET PER MINUTE

FPS FEET PER SECOND

FS FLOW SWITCH

FT FOOT, FEET

FW FEED WATER

FWR FEED WATER RECIRCULATION

FWS FEED WATER SUCTION

°F DEGREE(S) FAHRENHEIT

G NATURAL GAS

GAL GALLON, GALLONS

GEN GENERATOR

GHR GLYCOL HEATING RETURN

GHS GLYCOL HEATING SUPPLY

GPH GALLONS PER HOUR

GPM GALLONS PER MINUTE

GR AUTOMOTIVE LUBRICATION PIPING

H HIGH

HB HOSE BIB

HED HOSE END DRAIN VALVE

HP HORSEPOWER

HPR HIGH PRESSURE STEAM RETURN

HPS HIGH PRESSURE STEAM SUPPLY

HR HEATING WATER RETURN

HRR HEAT RECOVERY RETURN

HRS HEAT RECOVERY SUPPLY

HRSG HEAT RECOVERY STEAM GENERATOR

HS HEATING WATER SUPPLY

HT HEIGHT

HTHR HIGH TEMPERATURE HEATING WATER RETURN

HTHS HIGH TEMPERATURE HEATING WATER SUPPLY

HW HOT WATER

HWR HOT WATER RECIRCULATION

HZ HERTZ

IA INSTRUMENT AIR

ICW INDUSTRIAL COLD WATER

IHR INDUSTRIAL HOT WATER RECIRCULATION

IHW INDUSTRIAL HOT WATER

IN INCH, INCHES

INV EL INVERT ELEVATION

KW KILOWATTS

L LONG, LENGTH

LA LABORATORY AIR

LAT LEAVING AIR TEMPERATURE

LBS POUNDS

LBS/HR POUNDS PER HOUR

LN LIQUID NITROGEN

LP LIQUID PROPANE

LPG LIQUID PETROLEUM GAS

LPR LOW PRESSURE STEAM RETURN

LPS LOW PRESSURE STEAM SUPPLY

LV LABORATORY VENT, LABORATORY VACUUM

LW LABORATORY WASTE

LWT LEAVING WATER TEMPERATURE

MA MEDICAL AIR

MAV MANUAL AIR VENT

MAX MAXIMUM

MBH THOUSAND BRITISH THERMAL UNITS PER HOUR

MCC MOTOR CONTROL CENTER

MEQ MECHANICAL EQUIPMENT

MH-# MANHOLE

MIN MINIMUM

MISC MISCELLANEOUS

MO MOTOR OIL PIPING

MOD MOTOR OPERATED DAMPER

MPR MEDIUM PRESSURE STEAM RETURN

MPS MEDIUM PRESSURE STEAM SUPPLY

MV MEDICAL VACUUM

N NITROGEN

NA, N/A NOT APPLICABLE

NC NOISE CRITERIA, NORMALLY CLOSED

NFPA NATIONAL FIRE PROTECTION ASSOCIATION

NG NATURAL GAS

NO NORMALLY OPEN, NITROUS OXIDE

No NUMBER

NOM NOMINAL

NPSH NET POSITIVE SUCTION HEAD

NPW NON-POTABLE WATER

O OXYGEN

OA OUTSIDE AIR

OD OVERFLOW DRAIN

OED OPEN ENDED DUCT

OF OVERFLOW

OS&Y OUTSIDE STEM AND YOKE

P&ID PROCESS AND INSTRUMENTATION DIAGRAM

PA PLANT AIR

PC PUMPED CONDENSATE

PCHR PRIMARY CHILLED WATER RETURN

PCHS PRIMARY CHILLED WATER SUPPLY

PCP PUMP CONTROL PANEL

PCR PUMPED CONDENSATE RECIRCULATION

PCWR PROCESS COOLING WATER RETURN

PCWS PROCESS COOLING WATER SUPPLY

PD PRESSURE DROP, PUMP DISCHARGE

PG PILOT GAS

PGR PROCESS GLYCOL WATER RETURN

PGS PROCESS GLYCOL WATER SUPPLY

PH PHASE

PHR PRIMARY HEATING RETURN

PHS PRIMARY HEATING SUPPLY

PIV POST INDICATING VALVE

PPH POUNDS PER HOUR

PRV PRESSURE REDUCING VALVE, PRESSURE
REGULATING VALVE

PSI POUNDS PER SQUARE INCH

PSIG POUNDS PER SQUARE INCH GAUGE

PW POTABLE WATER

RA RETURN AIR, RELIEF AIR

RAF RETURN AIR FAN

RD REFRIGERANT DISCHARGE

RDR ROOF DRAIN

RH RELATIVE HUMIDITY

RHR REHEAT WATER RETURN

RHS REHEAT WATER SUPPLY

RI REMOVE AND REINSTALL

RL REFRIGERANT LIQUID

ROR REVERSE OSMOSIS WATER RETURN

ROS REVERSE OSMOSIS WATER SUPPLY

RPM REVOLUTIONS PER MINUTE

RS REFRIGERANT SUCTION

RV RELIEF VENT, REFRIGERANT VENT

RX REMOVE EXISTING

SA SUPPLY AIR, SHOCK ARRESTOR

SAN SANITARY, SOIL, WASTE

SCHR SECONDARY CHILLED WATER RETURN

SCHS SECONDARY CHILLED WATER SUPPLY

SD STORM DRAIN, SMOKE DETECTOR

SF SQUARE FOOT

SHR SECONDARY HEATING WATER RETURN

SHS SECONDARY HEATING WATER SUPPLY

SL SOUND LINING

SP STATIC PRESSURE

SPR SPRINKLER LINE

SQ FT SQUARE FOOT

SS STAINLESS STEEL

SSUL SODIUM SULFITE

STDR STORM DRAIN

SW SOFT WATER

TS TAMPER SWITCH

TSP TOTAL STATIC PRESSURE

TW TREATED WATER

TWR TEMPERED WATER RETURN

TWS TEMPERED WATER SUPPLY

TYP TYPICAL

ΔT TEMPERATURE DIFFERENCE

UCD UNDERCUT DOOR

UL UNDERWRITERS LABORATORIES

V VACUUM, VOLTS

VD VOLUME DAMPER

VENT VENTILATION

VFD VARIABLE FREQUENCY DRIVE

VPD VACUUM PUMP DISCHARGE

VSD VARIABLE SPEED DRIVE

VTR VENT THROUGH ROOF

W WATTS, WIDE

WB WET BULB

WC WATER COLUMN

WG WATER GAUGE

WH WALL HYDRANT

WWF WELDED WIRE FABRIC

WWM WELDED WIRE MESH

MECHANICAL DEMOLITION NOTES

1. NOTIFY THE OWNER, IN WRITING, AT LEAST FIFTEEN (15) DAYS IN ADVANCE OF ALL 
REQUIRED SHUTDOWNS OF WATER, FIRE, GAS, ELECTRICAL SERVICE, OR OTHER UTILITIES. 
UPON RECEIPT OF APPROVAL FROM OWNER, SHUTDOWNS SHALL BE PERFORMED AS 
DIRECTED OTHERWISE BY THE OWNER AND SHALL BE ACCOMPLISHED AT NO ADDITIONAL 
CONTRACT COST. AT THE END OF EACH SHUTDOWN ALL SERVICES SHALL BE RESTORED SO 
THAT NORMAL USE OF THE UTILITIES CAN CONTINUE.

2. WHEN WORKING IN AND AROUND THE EXISTING BUILDING, EXTREME CARE SHALL BE 
EXERCISED WITH REGARD TO PROTECTION OF THE EXISTING STRUCTURE AND MECHANICAL 
AND ELECTRICAL SERVICES WHICH WILL REMAIN. REPAIR, REPLACE, OR RESTORE, TO THE 
SATISFACTION OF THE OWNER, ALL EXISTING WORK DAMAGED IN THE PERFORMANCE OF 
DEMOLITION AND/OR NEW WORK.

3. ALL EXISTING PIPING, EQUIPMENT, DUCTWORK, AND MATERIALS NOT REQUIRED FOR REUSE 
OR REINSTALLATION (SHOWN OR OTHERWISE) SHALL BE REMOVED. ALL EXISTING MATERIALS 
AND EQUIPMENT WHICH ARE REMOVED AND ARE DESIRED BY THE OWNER,OR ARE INDICATED 
TO REMAIN THE PROPERTY OF THE OWNER, SHALL BE DELIVERED ON THE PREMISES BY THE 
CONTRACTOR WHERE DIRECTED BY THE OWNER. ALL OTHER MATERIALS AND EQUIPMENT 
WHICH ARE REMOVED SHALL BECOME THE PROPERTY OF THE CONTRACTOR AND SHALL BE 
REMOVED BY THE CONTRACTOR FROM THE PREMISES.

4. EXISTING CONDITIONS, I.E. PRESENCE AND LOCATION OF DUCTWORK, PIPING, EQUIPMENT, 
AND MATERIALS INDICATED ARE BASED ON INFORMATION OBTAINED FROM AVAILABLE 
RECORD DRAWINGS AND FIELD SURVEYS AND ARE NOT WARRANTED TO BE COMPLETE OR 
CORRECT. CONTRACTOR SHALL FIELD VERIFY EXACT LOCATION OF ALL DUCTWORK, PIPING, 
EQUIPMENT, AND MATERIALS IN THE FIELD BEFORE BEGINNING WORK.

5. EXISTING DUCT, PIPE, AND EQUIPMENT SIZES NOTED ARE FOR THE CONVENIENCE OF THE 
CONTRACTOR ONLY AND ARE NOT WARRANTED TO BE CORRECT. CONTRACTOR SHALL 
VERIFY ALL SIZES IN THE FIELD IF THEY AFFECT HIS WORK.

6. WHEN EXISTING MECHANICAL AND ELECTRICAL WORK IS REMOVED, ALL PIPES, VALVES, 
DUCTS, AND MATERIALS SHALL BE REMOVED TO A POINT BELOW THE FINISHED FLOORS OR 
BEHIND FINISHED WALLS AND CAPPED. SUCH POINTS SHALL BE FAR ENOUGH BEHIND 
FINISHED SURFACES TO ALLOW FOR THE INSTALLATION OF THE NORMAL THICKNESS OF 
FINISHED MATERIAL WHERE PRACTICAL ALL SYSTEMS SHALL BE REMOVED PER NOTE 7.

7. EXISTING PIPING, DUCTWORK AND ALL OTHER MECHANICAL EQUIPMENT NO LONGER 
REQUIRED TO REMAIN IN SERVICE (SHOWN OR OTHERWISE) SHALL BE DISCONNECTED AND 
REMOVED BACK TO SERVICE MAINS UNLESS OTHERWISE INDICATED OR NOTED ON THE 
PLANS. REMOVE EXISTING PIPE HANGERS, SUPPORTS, VALVES, ETC.

8. EXISTING DUCTWORK INDICATED TO BE DISCONNECTED AND REMOVED SHALL INCLUDE ALL 
RELATED AIR DEVICES, HANGERS, SUPPORTS, ETC., UNLESS OTHERWISE INDICATED OR 
NOTED ON THE PLANS. EXISTING DUCTWORK WHERE INDICATED TO BE CAPPED OR 
REQUIRED TO REMAIN IN SERVICE SHALL BE CAPPED WITH 18 GAUGE SHEETMETAL. SECURE 
CAP WITH SHEET METAL SCREWS AND SEAL PERIMETER OF OPENING AIRTIGHT WITH DUCT 
SEALER. NO EXISTING DUCTWORK SHALL BE LEFT OPEN FOR ANY EXTENDED PERIOD OF TIME. 
CAP EXISTING DUCTWORK IMMEDIATELY AS REQUIRED OR DIRECTED BY THE OWNER.  
CONTRACTOR SHALL RETURN ALL DEVICES TO OWNER.

9. MATERIALS AFFECTED BY THE DEMOLITION OR NEW WORK INSTALLATION AND REQUIRED TO 
REMAIN IN SERVICE SHALL BE REINSTALLED OR SUPPORTED AS REQUIRED IN ACCORDANCE 
WITH NEW WORK SPECIFICATION. ALL WORK SHALL BE COMPLETED TO THE SATISFACTION OF 
THE OWNER AND AT NO ADDITIONAL CONTRACT COST.

10. PATCH TO MATCH EXISTING ALL NEW AND EXISTING OPENINGS AND WALLS, CEILINGS, 
ROOF, AND FLOOR SURFACES DAMAGED OR CREATED BY DEMOLITION OR INSTALLATION OF 
WORK. PATCHING, WHERE POSSIBLE, SHALL MATCH EXISTING ADJACENT SURFACES AS TO 
THICKNESS, TEXTURE, MATERIALS, AND COLOR. ALL PATCHING SHALL BE PERFORMED TO THE 
SATISFACTION OF THE OWNER AND AT NO ADDITIONAL CONTRACT COST.

11. IN GENERAL ALL PIPING, EQUIPMENT, DUCTWORK, AND MATERIALS SHOWN "LIGHT" IS 
EXISTING TO REMAIN.  ALL PIPING, CONDUITS, EQUIPMENT, DUCTWORK, AND MATERIALS 
SHOWN "HEAVY AND DASHED" IS EXISTING AND SHALL BE DEMOLISHED.

12. NOISE AND VIBRATION SHALL BE MINIMIZED DURING DEMOLITION AND CONSTRUCTION.  IF 
MINIMAL NOISE IS EXPECTED TO COMPLETE TASK, IT WILL BE COORDINATED WITH THE 
OWNER.

13. THERE IS A 4-HOUR LIMIT TO AIR HANDLING UNIT SHUTDOWNS.

14. THE FLOOR SHALL BE SCANNED WITH GPR PRIOR TO ANY DRILLING OR CUTTING. DRILLING, 
CUTTING, AND OTHER DISRUPTIVE NOISE-GENERATING ACTIVITIES SHALL BE LIMITED TO 
AFTER HOURS WITH PRIOR NOTICE PROVIDED TO THE OWNER.

15. CONTRACTOR SHALL COORDINATE AHU SHUTDOWN WITH OWNER AS NECESSARY.

16. CONTRACTOR SHALL TEST AIR DEVICES AND AIR HANDLING UNITS BEFORE DEMOLITION TO 
ENSURE PROPER BALANCING AFTER CONSTRUCTION. PROVIDE PRE-DEMO REPORT TO 
OWNER.

MECHANICAL GENERAL NOTES

1. COMPLY WITH 2018 NC MECHANICAL CODE AND ALL OTHER APPLICABLE BUILDING CODES FOR 
ALL WORK UNDER THIS CONTRACT.

2. COMPLY WITH ALL APPLICABLE ASHRAE, NFPA, SMACNA AND OTHER STANDARDS AND 
REGULATORY BODIES FOR ALL WORK UNDER THIS CONTRACT.

3. EQUIPMENT AND MATERIALS SHALL HAVE STAMPS OR SEALS OF ARI, ASME, UL AND ASTM.

4. FABRICATE ALL DUCTWORK IN ACCORDANCE WITH SMACNA STANDARDS.  ALL DUCTWORK 
SHALL BE A MINIMUM OF 26 GUAGE THICKNESS.

5. MAXIMUM ALLOWED FLEXIBLE DUCT LENGTH SHALL BE FIVE (5) FEET.

6. PROVIDE MANUAL VOLUME DAMPERS AT EACH DUCT BRANCH LEADING TO AN OUTLET/INLET 
OPENING. INSTALL DAMPERS AS FAR AS POSSIBLE AWAY FROM THE DIFFUSER.

7. REFER TO AIR DEVICE SCHEDULE FOR INLET DUCT SIZES UNLESS OTHERWISE INDICATED. 
PROVIDE DUCT TRANSITIONS AS REQUIRED AT DIFFUSER INLET.

8. VERIFY REFLECTED CEILING PLANS IN THE FIELD FOR EXACT LAYOUT LOCATION OF ALL CEILING 
GRILLES & DIFFUSERS, COORDINATE WITH ALL OTHER TRADES FOR THEIR LAYOUTS.

9. COORDINATE FINAL EQUIPMENT/FIXTURE LOCATIONS WITH THE GENERAL CONTRACTOR. THE 
LOCATION AS INDICATED ON THE DRAWING IS APPROXIMATE. INSTALL ALL MECHANICAL 
EQUIPMENT SUCH THAT MANUFACTURER'S MAINTENANCE AREA IS CLEAR.

10. COORDINATE ALL MECHANICAL, PLUMBING AND ELECTRICAL WORK & EQUIPMENT WITH 
STRUCTURAL MEMBERS, ELECTRICAL WORK, FIXTURES AND ALL OTHER TRADES.

11. DO NOT ROUTE ANY WET PIPING THROUGH ELECTRICAL, COMMUNICATION OR ELEVATOR 
EQUIPMENT ROOMS.

12. RUN ALL PIPING CONCEALED ABOVE CEILING EXCEPT WHERE INDICATED.

13. PROVIDE MANUAL AIR VENTS AT ALL HIGH POINTS & DRAIN VALVES WITH CAPPED HOSE 
CONNECTIONS AT ALL LOW POINTS OF PIPING SYSTEMS.

14. CONTROLS CONTRACTOR SHALL PROVIDE ALL POWER AND CONTROL WIRING PER SCO 
DIVISION OF RESPONSIBILITIES DETAIL. SEE SHEET M501. COORDINATE FINAL CONNECTIONS WITH 
DESIGN TEAM AND OWNER. CONTRACTOR SHALL VERIFY, WHEN CONNECTING TO EXISTING 
POWER WIRING AND CONTROL WIRING, THE TOTAL CONNECTED CAPACITY WILL COMPLY WITH 
NEC REQUIREMENTS.

15. THE SCOPE OF WORK SHALL INCLUDE REPLACEMENT OF LABORATORY EQUIPMENT EXHAUST 
FANS ALONG WITH NEW AUTOMATIC CONTROLS AND NECESSARY STARTUP AND BALANCING AND 
COMMISSIONING WORK FOR THE PREMISES IN ACCORDANCE WITH THESE DRAWINGS AND 
SPECIFICATIONS. DRAWINGS AND SPECIFICATIONS INDICATE GENERAL ARRANGEMENT OF 
SYSTEMS AND WORK INCLUDED IN THE CONTRACT, WORK SHALL CONSIST OF FURNISHING ALL 
ASPECTS NECESSARY FOR AND INCIDENTAL TO THE EXECUTION AND COMPLETION OF FULLY 
FUNCTIONAL LABORATORY EXHAUST AND HVAC SYSTEMS INDICATED ON THE DRAWINGS AND 
SPECIFICATIONS. 

SCOPE OF WORK

THE SCOPE OF WORK SHALL INCLUDE THE FOLLOWING:

BASE BID:

CHILLER
REPLACEMENT OF THE AIR-COOLED CHILLER WITH AUTOMATIC CONTROLS.

EXHAUST FANS
REPLACEMENT OF LABORATORY EQUIPMENT EXHAUST FANS ALONG WITH NEW AUTOMATIC 
CONTROLS INCLUDING EF-1, EF-2, EF-4, EF-7, EF-8, EF-9, EF-10, EF-11, EF-12, EF-14. BASE BID FANS 
TO HAVE COMBINATION STARTER/DISCONNECT SWITCH.

TEST & BALANCE WITH COMMISSIONING
COMPLETE START-UP, BALANCING, AND COMMISSIONING WORK FOR THE BUILDING IN 
ACCORDANCE WITH THE PROJECT DRAWINGS AND SPECIFICATIONS. CERTIFICATION OF THE LAB 
FUME HOOD AIRFLOW PERFORMANCE.

ALTERNATE ONE:

DUCTLESS SPLIT SYSTEM
INSTALLATION OF A NEW DUCTLESS SPLIT SYSTEM IN MECHANICAL ROOM 137 WITH INDEPENDENT 
CONTROLS TO BE MONITORED BY SIEMENS BAS.

ALTERNATE TWO:

CHILLED WATER PUMP
INSTALLATION OF A NEW STANDBY CHILLED WATER PUMP WITH AUTOMATIC CONTROLS.

ALTERNATE THREE:

EXHAUST FANS
PROVIDE VARIABLE FREQUENCY DRIVE IN LIEU OF COMBINATION STARTER/DISCONNECT FOR 
REPLACEMENT EXHAUST FANS EF-1, EF-2, EF-4, EF-7, EF-8, EF-9, EF-10, EF-11, EF-12, EF-14

ALTERNATE FOUR:

AHU-1A & AHU-1B
REMOVAL OF THE SUPPLY FAN INLET GUIDE VANES. INSTALLATION OF INVERTER-DUTY FAN 
MOTORS. INSTALLATION OF NEW VARIABLE FREQUENCY DRIVES WITH AUTOMATIC CONTROLS.

                 NONE
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Eaddy Building HVAC &
Lab Exhaust Upgrades
& Repairs

4300 REEDY CREEK,
EADDY BUILDING,
RALEIGH, NC 27607

MECHANICAL
DEMOLITION FLOOR
PLAN

M-101

07/11/2023

02220164.A0

GENERAL NOTESDRAWING NOTES

1
14Ø UP TO EF-7(E) TO REMAIN 

2
14Ø UP TO EF-8(E) TO REMAIN 

3
14Ø UP TO EF-9(E) TO REMAIN 

4
REMOVE  18Ø UP TO EF-10(E)

5
12Ø UP TO EF-11(E) TO REMAIN 

6
14Ø UP TO EF-12(E) TO REMAIN 

7
BREAK IN DUCT TO BE REPLACED

SCALE: 1/8" = 1'-0"M-101

FIRST FLOOR DUCTWORK DEMO PLAN1

1.  REFER TO GENERAL DEMOLITION NOTES ON DRAWING M-001

8
REMOVE EXISTING FAN MOTOR

7/11/2023
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MECHANICAL
DEMOLITION ROOF
PLAN

M-102

07/11/2023

02220164.A0

GENERAL NOTESDRAWING NOTES

1
REMOVE EXISTING EXHAUST FAN AND CAP CURB. REFER TO DETAILS FOR CURB 
CAPPING REQUIREMENTS. 

2
REMOVE EXISTING EXHAUST FAN IN PREPARATION FOR INSTALLATION OF NEW 
FAN. 

SCALE: 1/8" = 1'-0"M-102

ROOF DUCTWORK DEMO PLAN1

1.  REFER TO GENERAL DEMOLITION NOTES ON DRAWING M-001

7/11/2023
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MECHANICAL PIPING
DEMOLITION PLAN
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SCALE: 3/8" = 1'-0"M-111

MECHANICAL PIPING DEMO PLAN1

DRAWING NOTES

1 REMOVE EXISTING AIR-COOLED CHILLER. REFRIGERANT IS TO BE RECOVERED 
AND TURNED OVER TO AN EPA CERTIFIED REFRIGERANT RECLAIMING FACILITY 
PER 1102.2 OF THE NC MECHANICAL CODE.

2 REMOVE CHW PIPING FROM CHILLER TO ISOLATION VALVES.

GENERAL NOTES

1.  REFER TO GENERAL DEMOLITION NOTES ON DRAWING M-001

7/11/2023
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6"ØSS DN 
TO ICP

6"Ø

10"Ø

10"Ø

8"Ø

10"Ø

SEE ENLARGED PLAN SHEET M-211 FOR 
WORK IN THIS AREA

1

VFD-EF-14

VFD-EF-7

VFD-EF-12
VFD-EF-11
VFD-EF-10

VFD-EF-9 VFD-EF-8
VFD-EF-4
VFD-EF-2

VFD-EF-1

VFD-AHU-1A
VFD-AHU-1B

6 7 8

MECHANICAL COURTYARD

DSS-1

10 TS

T

9
RS UP
RL UP

EX-AHU-2EX-AHU-2
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MECHANICAL NEW
WORK FLOOR PLAN

M-201

07/11/2023

02220164.A0

SCALE: 1/8" = 1'-0"M-201

FIRST FLOOR MECHANICAL NEW WORK PLAN1

GENERAL NOTESDRAWING NOTES

1
NEW BAS CONTROL PANEL LOCATION. COORDINATE 120V POWER SERVICE TO 
PANEL W/ E.C.

2
ROUTE 6"Ø DN TO 6 FT AFF AND CONNECT TO EXISTING MARS6 DIGESTOR 
EXHAUST DISCHARGE FLEX HOSE. PROVIDE MANUAL BALANCING DAMPER IN 
6"Ø VERTICAL DUCT.

3 6"Ø SS DN TO LOW POINT DRAIN RE: LOW POINT DRAIN DETAIL ON M-501

4
NEW 12"Ø CPVC EXHAUST RISER DOWN THROUGH CEILING. CONNECT TO 
EXISTING FUME HOOD EXHAUST COLLAR. PROVIDE CPVC ESCUTCHEON PLATE 
AT CEILING PENETRATION. 

5
CONNECT NEW 10"Ø CPVC INTO EXISTING 14"Ø VERTICAL EXHAUST RISER. TIE 
INTO RISER AT 45°ANGLE WITH WYE BRANCH FITTING.

1.  REFER TO GENERAL MECHANICAL NOTES ON DRAWING M-001. 

2.  REFER TO LABORATORY EQUIPMENT SCHEDULE FOR EQUIPMENT AIRFLOW
     AND BALANCING REQUIREMENTS. 

6
PROVIDE HEAT TRACE TAPE ON ALL EXTERIOR PIPING. BASIS OF DESIGN 
RAYCHEM 5XLE1

7 REINSULATE ALL EXTERIOR PIPING PER SPECIFICATIONS.

8 PROVIDE CORRUGATED ALUMINUM JACKET ON ALL EXTERIOR PIPING.

9 DSS TO HAVE INDEPENDENT WALL-MOUNTED THERMOSTAT & CONTROLS

10 PROVIDE ROOM TEMPERATURE SENSOR FOR ROOM MONITORING BY BAS

PROVIDE 1-1/4" COPPER CD PIPING. ROUTE ALONG WALL AND PIPE DOWN TO 
FLOOR LEVEL. DISCHARGE INTO FLOOR DRAIN

11

7/11/2023
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MECHANICAL NEW
WORK ROOF PLAN

M-202

07/11/2023

02220164.A0

GENERAL NOTESDRAWING NOTES

1
CAP EXISTING ROOF CURB. REFER TO DETAILS FOR CURB CAPPING 
REQUIREMENTS.

2
MOUNT NEW FAN ON EXISTING ROOF CURB. PROVIDE ALL-WELDED STAINLESS 
STEEL CURB ADAPTOR WHERE REQUIRED. 

3 REFER TO UTILITY TYPE FUME EXHAUST FAN DETAIL ON M-502.

SCALE: 1/8" = 1'-0"M-202

MECHANICAL ROOF DUCTWORK PLAN1

1. REFER TO GENERAL MECHANICAL NOTES ON DRAWING M-001.

2. REFER TO LABORATORY EQUIPMENT SCHEDULE FOR EQUIPMENT AIRFLOW 
AND BALANCING REQUIREMENTS. 

3.  MAINTAIN NEC MINIMUM REQUIRED CLEARANCES FOR ALL VFD'S VERIFY 
MINIMUM 42" FRONT CLEARANCE CAN BE MAINTAINED FOR ACTUAL DRIVE 
ENCLOSURES TO BE INSTALLED. 

4 REFRIGERANT PIPING LINESET. SIZE PER MANUFACTURER'S 
RECOMMENDATION. ROUTE DOWN TO DSS-1 IN 137 MECH ROOM BELOW

INSULATE EXTERIOR REFRIGERANT PIPING LINESET WITH UV RESISTANT 
CLOSED-CELL FLEXIBLE ELASTOMERIC PIPE INSULATION.

PROVIDE PVC JACKET ON EXTERIOR PIPING INSULATION.

5

6

7/11/2023
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M-211
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SCALE: 3/8" = 1'-0"M-211

Mechanical Piping Plan1

GENERAL NOTES

1.  REFER TO GENERAL MECHANICAL NOTES ON DRAIN M-001 

DRAWING NOTES

1
ADD NEW CONCRETE PAD EXTENSION. LENGTHEN EXISTING EQUIPMENT PAD 
BY 3'-0". DRILL INTO THE SIDE OF THE EXISTING PAD AND USE EPOXY TO SET 
DOWEL REBAR BEFORE POURING PAD EXTENSION. VERTICAL AND HORIZONTAL 
SPACING OF DOWEL REBAR TO BE PER MANUFACTURERS RECOMMENDATION.

PROVIDE HEAT TRACE TAPE ON ALL EXTERIOR PIPING. BASIS OF DESIGN 
RAYCHEM 5XLE1

REINSULATE ALL EXTERIOR PIPING USING POLYISOCYANURATE INSULATION.

PROVIDE CORRUGATED ALUMINUM JACKET ON ALL EXTERIOR PIPING.

2

3

4

7/11/2023



BAC

EXISTING MAKE-UP

FROM BUILDING

TO BUILDING

TT
-

TI
-

PDT
-

PDI
-

FI
-

FS
-

FCV
-

ZI
-

TT
-

TI
-

TT
-

TI
-

-

ACC-1

AIR-COOLED

CHILLER

200 TONS
EIV-1

P-1

EXISTING

CHILLED WATER PUMP

AS-1

EXISTING CHW

EXP TANK

P-1A

NEW BACK-UP

CHILLED WATER PUMP

6" CHR

6" CHS

1" (EXISTING CHW MAKEUP)

SUCTION

DIFFUSER (TYP)

BY  CHILLER

MANUFACTURER

1

SUCTION

DIFFUSER (TYP)

1" DRAIN

6" CHS

6" CHR

6" CHR

A.A.V.

6" CHR

6" CHR

6" CHR

6" CHR

1 CHILLER MANUFACTURER SHALL PROVIDE COMPLETE HARDWARE/SOFTWARE TO

COMMUNICATE ALL CHILLER CONTROL PANEL POINTS TO THE PCS.

PROVIDE BACNET CONNECTION TO BAS.2

DRAWING NOTES:

1. PROVIDE NEW AIR-COOLED CHILLER ACC-1 .

2. PROVIDE 100% REDUNDANT BACK-UP CHILLED WATER PUMP P-1A .

3. SEE SPECIFICATIONS FOR PROVIDING SPARE CONTROLS EQUIPMENT.

GENERAL NOTES:

2

DO DO DI DI DI DO

R

SD

CS
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M

EA

FUME EXHAUST FAN DISCHARGE 
BUTTERFLY DAMPER (TYP.)
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S

EXISTING FUME HOOD INTERLOCKS:
RECONNECT ALL EXISTING FAN 
STATUS INTERLOCKS FROM EXISTING 
FUMEHOOD TO NEW EXHAUST FAN. 
TYPICAL FOR EF-2, EF-4, EF-7, EF-8, 
EF-9, EF-10, EF-11, AND EF-14

FAN CONTROL:

BAS SHALL START/STOP EXHAUST FAN BASED ON BUILDING 
OCCUPIED/UNOCCUPIED SCHEDULE. FAN SHALL OPERATE 
WHENEVER BUILDING IS OCCUPIED.

FANS SERVING FUME HOODS ONLY: SWITCH ON CONSTANT 
GREEN LIGHT WHEN HOOD EXHAUST FAN IS OPERATING BASED 
ON FAN STATUS SENSOR. SWITCH OFF LIGHT WHEN HOOD 
EXHAUST FAN IS NOT OPERATING.

PROVIDE AIRFLOW SWITCH TO PROVE FAN STATUS. AIRFLOW 
SWITCH MUST BE DESIGNED FOR CORROSIVE ENVIRONMENTS 
AND IS TO BE MOUNTED IN READILY ACCESSIBLE LOCATION

MONITOR AND TREND:

EXHAUST FAN STATUS CHANGES (BY AIR FLOW SENSOR)
EXHAUST FAN RUN TIMES

ALARMS:

FAN FAILURES
LOW FLOW HOOD ALARMS

FUME EXHAUST FAN CONTROL

FS

AIR FLOW SWITCH DESIGNED FOR 
CORROSIVE ENVIRONMENTS

DI

A
L
A

R
M

EXH. FAN 
FAILURE ALARM

BASE BID:
COMBINATION STARTER DISCONNECT

ALTERNATE NO. 3
VARIABLE FREQUENCY DRIVE

CHILLED WATER PUMP CONTROL SEQUENCE (P-1 & P-1A)

1. EACH BUILDING CHILLED WATER PUMP IS SIZED FOR 100% OF THE TOTAL LOAD AND SHALL OPERATE
    IN A LEAD/STANDBY CONFIGURATION. PUMP LEAD/STANDBY DESIGNATION SHALL BE CYCLED BY A
    LEAD/STANDBY PROGRAM. THE PUMP LEAD/STANBY PROGRAM SHALL BE WRITTEN BY THE BAS CONTROLS
    CONTRACTOR TO EQUALIZE THE RUN TIMES ON THE EQUIPMENT (ADJUSTABLE).

2. START/STOP SETTINGS SHALL BE PERFORMED MANUALLY THROUGH A HAND-OFF-AUTO (H-O-A) SWITCH OR
    PROVIDED BY THE BAS. IN AUTO, THE BAS SHALL START AND STOP THE PUMPS. ONCE STARTED THE PUMPS
    SHALL RUN CONTINUOUSLY.

CHILLED WATER PUMP MONITORING AND ALARM

1. CHILLED WATER PUMP RUN STATUS SHALL BE MONITORED BY ITS CURRENT SENSING RELAY. WHENEVER A PUMP
    IS COMMANDED TO RUN AND AFTER A 15 SECOND (ADJUSTABLE) TIME DELAY, IF CURRENT SENSING RELAY DOES
    NOT CONFIRM PUMP IS RUNNING, THE PUMP SHALL BE COMMANDED OFF, AN ALARM (MANUAL RESET) SHALL BE
    GENERATED AT THE BAS AND THE SYSTEM SHALL AUTOMATICALLY STAGE UP THE STANDBY PUMP.

BUILDING CHILLED WATER PUMP CONTROL
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M-401
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SCALE: N.T.S.

FUME EXHAUST FAN CONTROLS DIAGRAM
1

SCALE: N.T.S.

CHILLED WATER SYSTEM CONTROLS DIAGRAM
2

                   NONE
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1,2,3 XX XMODULATING CONTROL DAMPERS XX X X XX X X X 5

11 FAN DIFFERENTIAL PRESSURE X X XX

5 X XXXTEMPERATURE SENSORS X X X X 5

12 HIGH STATIC PRESSURE X X XXX

16 SYSTEM STATIC PRESSURE X X X X X5X X

4 FREEZE-STAT X X XX

6 X X5 XX XX XAUTOMATIC COIL CONTROL VALVES

AHU-1A & 1B SEQUENCE OF OPEPERATION.

RUN CONDITIONS - SCHEDULED:
THE UNIT SHALL RUN BASED UPON AN OPERATOR ADJUSTABLE SCHEDULE.

EMERGENCY SHUTDOWN:
THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING AN
EMERGENCY SHUTDOWN SIGNAL FROM THE FIRE ALARM SYSTEM OR OTHER
ALARMS NOTED BELOW.

FREEZE PROTECTION:
THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A
FREEZESTAT STATUS

HIGH STATIC SHUTDOWN:
THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A HIGH
STATIC SHUTDOWN SIGNAL. UNIT SHALL AUTOMATICALLY RESET AFTER FIRST
INSTANCE. UNIT SHALL REQUIRE A MANUAL RESET AFTER RECEIVING A SECOND
HIGH STATIC SHUTDOWN SIGNAL.

AHU OPTIMAL START:
THE UNIT SHALL START PRIOR TO SCHEDULED OCCUPANCY BASED ON THE TIME
NECESSARY FOR THE ZONES TO REACH THEIR OCCUPIED SETPOINTS. THE START
TIME SHALL AUTOMATICALLY ADJUST BASED ON CHANGES IN OUTSIDE AIR
TEMPERATURE AND ZONE TEMPERATURES.

SUPPLY FANS:
THE SUPPLY AIR FAN SHALL RUN ANYTIME THE UNIT IS COMMANDED TO
RUN, UNLESS SHUTDOWN ON SAFETIES. TO PREVENT SHORT CYCLING, THE
SUPPLY FAN SHALL HAVE A USER DEFINABLE (ADJ.) MINIMUM RUNTIME.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
· SUPPLY FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
· SUPPLY FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
· SUPPLY FAN RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER
DEFINABLE LIMIT (ADJ.).

SUPPLY AIR DUCT STATIC PRESSURE CONTROL:
THE CONTROLLER SHALL MEASURE DUCT STATIC PRESSURE AND SHALL
MODULATE THE SUPPLY FAN VFD SPEED TO MAINTAIN THE DUCT STATIC
PRESSURE SETPOINT (ADJ.) – THE SUPPLY FANS SPEED SHALL
NOT DROP BELOW 30% (ADJ.) OR THE SPEED REQUIRED TO PROVIDE MINIMUM
REQUIRED AIRFLOW TO THE ZONES AS PART OF A STATIC PRESSURE RESET
CONTROL STRATEGY.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
· HIGH SUPPLY AIR STATIC PRESSURE: IF THE SUPPLY AIR STATIC PRESSURE IS
25% (ADJ.) GREATER THAN SETPOINT.
· LOW SUPPLY AIR STATIC PRESSURE: IF THE SUPPLY AIR STATIC PRESSURE IS
25% (ADJ.) LESS THAN SETPOINT.
· SUPPLY FAN VFD FAULT.

UNOCCUPIED MODE:
AHU-1A SUPPLY FAN VFD SHALL MODULATE DOWN TO MAINTAIN THE LAB NEGATIVE
TO THE CORRIDOR.

X X

X

AHU-1A & AHU-1B SEQUENCE OF OPERATION

TO ADDITIONAL
TERMINAL UNITS

FROM RA DUCT

SEQUENCE

HI

HE

HT

PDI

PDS

PDT

HUMIDITY SENSOR

PRESSURE SENSOR

SUPPLY AIR TEMPERATURE SETPOINT:
· THE DISCHARGE AIR TEMPERATURE SETPOINT SHALL RESET BETWEEN 55°F (ADJ.) TO 65°F (ADJ.). THE
UNIT SHALL START WITH 65°F (ADJ.) DISCHARGE AIR TEMPERATURE SETPOINT.
· THE CONTROLLER SHALL CONTINUOUSLY MONITOR THE VAV ZONE COOLING DEMAND BY COMPARING
THE INDIVIDUAL ZONE TEMPERATURE WITH ITS INDIVIDUAL COOLING SETPOINT. IF 4 (ADJ.) OR MORE
BOXES ZONE COOLING DEMAND IS GREATER THAN 90% (ADJ.) OR ZONE HUMIDITY IS GREATER THAN
50% RH, THE DISCHARGE AIR TEMPERATURE SETPOINT SHALL DROP BY 0.5°F (ADJ.) EVERY 5 MINUTES
UNTIL IT REACHES THE DISCHARGE AIR SETPOINT RESET LOW LIMIT OR ALL THE ZONES ARE SATISFIED.
· IF ALL THE BOXES ZONE COOLING DEMAND ARE SATISFIED OR BELOW 20% (ADJ.), THE DISCHARGE AIR
TEMPERATURE SETPOINT SHALL RISE BY 0.5°F (ADJ.) EVERY 5 MINUTES UNTIL IT REACHES THE
DISCHARGE AIR SETPOINT RESET HIGH LIMIT.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
· HIGH SUPPLY AIR TEMP: IF THE SUPPLY AIR TEMPERATURE IS GREATER THAN 90°F (ADJ).
· LOW SUPPLY AIR TEMP: IF THE SUPPLY AIR TEMPERATURE IS LESS THAN 45°F (ADJ).

COOLING COIL VALVE:
THE CONTROLLER SHALL MEASURE THE SUPPLY AIR TEMPERATURE AND MODULATE THE COOLING
COIL VALVE TO MAINTAIN THE SUPPLY AIR TEMPERATURE SETPOINT.

THE COOLING SHALL BE ENABLED WHENEVER:
· THE SUPPLY AIR TEMPERATURE IS MORE THAN THE SUPPLY AIR TEMPERATURE SETPOINT.
· AND AS REQUIRED DURING ECONOMIZER MODE.
· AND THE SUPPLY FANS STATUS IS ON.
· AND THE HEATING (IF PRESENT) IS NOT ACTIVE.

THE COOLING COIL VALVE SHALL OPEN THE 50% (ADJ.) WHENEVER THE FREEZESTAT (IF PRESENT) IS
ON.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
· HIGH SUPPLY AIR TEMP: IF THE SUPPLY AIR TEMPERATURE IS 5°F (ADJ.) GREATER THAN SETPOINT.

FILTER DIFFERENTIAL PRESSURE MONITOR:
THE CONTROLLER SHALL MONITOR THE DIFFERENTIAL PRESSURE ACROSS THE FILTERS.

ALARMS SHALL BE PROVIDED AS FOLLOWS:
· FILTER CHANGE REQUIRED: FILTER DIFFERENTIAL PRESSURE EXCEEDS A USER DEFINABLE LIMIT
(ADJ.).

RETURN AIR HUMIDITY:
THE CONTROLLER SHALL MONITOR THE RETURN AIR HUMIDITY AND USE AS REQUIRED FOR SUPPLY
TEMPERATURE CONTROL.

RETURN AIR TEMPERATURE:
THE CONTROLLER SHALL MONITOR THE RETURN AIR TEMPERATURE AND USE AS REQUIRED FOR
SUPPLY TEMPERATURE CONTROL.

RA TEMP SENSOR

TE SPE

COOLING COIL
TEMP SENSOR

LOW LIMIT STATIC
PRESSURE SWITCH

SUPPLY AIR
TEMP SENSOR

TT-1

FZ-1

6AO

V-C-1

AHU-1A

12AI

HL-1

13AI

TT-5

16AI

SPSS-5

7AI

TT-4

8AI

LL-1

1

C
O

2

H
IG

H
 C

O
2 

D
IF

F
E

R
E

N
T

IA
L

PDS

11AI

SDP-1

SUPPLY FAN ,
SF-1

VFD

AMD

AO 10

SF-1

4, 5,13

IO
N

S

LO
W

 IO
N

 L
IM

IT

FROM OA DUCT

 EA DUCT

DPR

ES
ACD-RA1

2BI
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3BI AO 3

TE

5AI

MA TEMP SENSOR

TT-1

SD

DUCT SMOKE
DETECTOR

14BI

SD-1-S

1. STATIC PRESSURE RESET:  THE SYSTEM STATIC PRESSURE SET POINT SHALL

BE RESET WITH TRIM AND RESPOND DEMAND BASED LOGIC IN

ACCORDANCE WITH ASHRAE STANDARD 90.1 WITH A LOW LIMIT OF 0.35”

WC. AND A HIGH LIMIT OF 2.0” WC. AS DETERMINED BY THE TEST ADJUST

AND BALANCING (TAB) CONTRACTOR.

a. WHEN THE FAN IS OFF, THE STATIC PRESSURE SETPOINT SHALL BE

FROZEN AT THE INITIAL SETPOINT DETERMINED BY TAB.

b. WHEN THE FAN IS PROVEN ON, EVERY 5 MINUTES, DECREASE THE

SETPOINT BY 0.05 INCHES IF THERE IS ONE OR FEWER PRESSURE

REQUESTS.  IF THERE IS TWO OR MORE PRESSURE REQUESTS, INCREASE

THE SETPOINT BY 0.05 INCHES.

c. WHERE VAV TERMINAL UNIT DAMPER POSITION IS KNOWN, A

PRESSURE REQUEST IS GENERATED WHEN ANY DAMPER SERVED BY THE

SYSTEM IS MORE THAN 90% OPEN.  WHERE VAV TERMINAL UNIT DAMPER

POSITION IS UNKNOWN, A PRESSURE REQUEST IS MADE WHEN THE

RATIO OF THE TERMINAL UNIT'S ACTUAL SUPPLY AIRFLOW TO SUPPLY

AIRFLOW SETPOINT IS LESS THAN 90% UNTIL IT RISES TO 100%.

d. IF A DAMPER POSITION IS AT 100% OPEN FOR MORE THAN 30

MINUTES THE TERMINAL UNIT SHALL BE LOCKED OUT OF THE POLLING

AND AN ALARM SHALL BE GENERATED AT THE BAS. THIS LOCK OUT SHALL

REMAIN UNTIL THE TERMINAL UNIT IS REVIEWED TO DETERMINE THE

CAUSE OF THE READING AND THE LOCKOUT IS MANUALLY RELEASED.

THIS TERMINAL UNIT SHALL BE TERMED A ROGUE ZONE BOX UNTIL

RELEASED.

RMF ENGINEERING, INC.
8081 ARCO CORPORATE DRIVE

SUITE 300
RALEIGH, NC 27617

P: 919-941-9876  F: 919-941-9957
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SECTION A-A

UL/cUL SYSTEM NO. W-L-1406 - JANUARY 26, 2015 
METAL PIPE THROUGH GYPSUM WALL ASSEMBLY

F-RATING = 2-HR.
T-RATING = 0-HR.

L-RATING AT AMBIENT = LESS THAN 1 CFM/SQ. FT.
L-RATING AT 400°F = LESS THAN 4 CFM/SQ. FT.

1. WALL ASSEMBLY - THE 2 HR FIRE-RATED GYPSUM BOARD, STEEL AND WOOD STUD WALL 
ASSEMBLY SHALL BE CONSTRUCTED AS DESCRIBED IN THE U300 DESIGNS IN THE UL FIRE 
RESISTANCE DIRECTORY AND SHALL INCLUDE THE FOLLOWING FEATURES:

A. STUDS
1. FRAMING SHALL CONSIST OF STEEL MEMBERS FORMED DROM NO. 25 MSG GALV STEEL 
HAVING "H" SHAPED FLANGED SPACED 24 IN OC.

2. FRAMING SHALL CONSIST OF NOM 2 BY 4 IN. LIMBER SPACED MAX 24 IN. OC. STUDS 
CROSS BRACED AT MID-HEIGH WHERE NECESSARY FOR CLIP ATTACHMENT.

B. GYPSUM BOARD -
1. GYPSUM BOARD SHALL CONSIST OF TWO LAYERS OF 1 IN. THICK GYPSUM BOARD LINER 
PANELS, SUPPLIED IN NOM 24 IN. WIDTHS.

2. GYPSUM BOARD SHALL CONSIST OF CLASSIFIED OR UNCLASSIFIED - MIN 1/2 IN. THICK, 4 
FT. WIDE, APPLIED EITHER HORIZONTALLY OR VERTICALLY.

MAX DIAMETER OF OPENING IS 10-1/2 IN.

2. THROUGH PENETRANTS - ONE METALLIC PIPE, CONDUIT, OR TUBING TO BE INSTALLED EITHER 
CONCENTRICALLY OR ECCENTRICALLY WITHIN THE FIRESTOP SYSTEM. THE ANNULAR SPACE 
SHALL BE MIN 0 IN. (POINT CONTACT) TO MAX 1-7/8 IN. PIPE, CONDUIT, OR TUBING TO BE RIGIDLY 
SUPPORTED ON BOTH SIDES OF WALL ASSEMBLY. THE FOLLOWING TYPES AND SIZES OF 
METALLIC PIPES, CONDUITS, OR TUBING MAY BE USED:

A. STEEL PIPE - NOM 8 IN. DIAMETER (OR SMALLER) SCHEDULE 5 (OR HEAVIER) STEEL PIPE.
B. IRON PIPE - NOM 8 IN. DIAMETER (OR SMALLER) CAST OR DUCTILE IRON PIPE.
C. COPPER TUBING - NOM 4 IN. DIAMETER (OR SMALLER) TYPE L (OR HEAVIER) COPPER 
TUBING.
D. COPPER PIPE - NOM 4 IN. DIAMETER (OR SMALLER) REGULAR (OR HEAVIER) COPPER PIPE.
E. CONDUIT - NOM 4" DIAMETER (OR SMALLER) STEEL ELECTRICAL METALLIC TUBING OR 6 IN. 
DIAM STEEL CONDUIT.

3. FIRESTOP SYSTEM - THE FIRESTOP SYSTEM SHALL CONSIST OF THE FOLLOWING:

A. FILL, VOID, OR CAVITY MATERIAL - SEALANT - MIN 2 IN. DEPTH OF FILL MATERIAL APPLIED 
WITHIN ANNULUS ON OUTER GYPSUM LINER SIDES FLUSH WITH OUTER LAYERS OF GYPSUM 
LINER

B. FILL, VOID, OR CAVITY MATERIAL - SEALANT - MIN 1/2 IN. DEPTH OF FILL MATERIAL APPLIED 
WITHIN ANNULUS FLUSH WITH OUTER SURFACES OF GYPSUM BOARD.

C. FILL, VOID, OR CAVITY MATERIAL - SEALANT - MIN 1/4 IN. BEAD OF FILL MATERIAL APPLIED AT 
INTERFACE OF OUTER LAYERS OF GYPSUM BOARD AND PENETRANT (POINT CONTACT).

FRONT VIEW

A

A
2

4

3 1

4

SECTION A-A

UL/cUL SYSTEM NO. C-AJ-1149 - JUNE 23, 2016 
METAL PIPE THROUGH CONCRETE FLOOR/WALL OR BLOCK WALL ASSEMBLY

F-RATING = 2-HR.
T-RATING = 0-HR.

L-RATING AT AMBIENT = LESS THAN 1 CFM/SQ. FT.
L-RATING AT 400°F = 4 CFM/SQ. FT.

W-RATING = CLASS I (SEE NOTE NO. 4 BELOW)

TOP VIEW

1. FLOOR OR WALL ASSEMBLY - MIN 4-1/2 IN. THICK REINFORCED LIGHTWEIGHT OR NORMAL 
WEIGHT (100-150 PCF) CONCRETE. WALL MAY ALSO BE CONSTRUCTED OF ANY UL CLASSIFIED 
CONCRETE BLOCKS. MAX DIAM. OF OPENING IS 12 IN.

SEE CONCRETE BLOCKS (CAZT) CATEGORY IN THE FIRE RESISTANCE DIRECTORY FOR NAMES OF 
MANUFACTURERS.

2. THROUGH PENETRANTS - ONE METALLIC PIPE, CONDUIT, OR TUBING TO BE INSTALLED WITHIN 
THE FIRESTOP SYSTEM. PIPE, CONDUIT, OR TUBING TO BE RIGIDLY SUPPORTED ON BOTH SIDES 
OF FLOOR OR WALL ASSEMBLY. THE ANNULAR SPACE SHALL BE 0 IN. (POINT CONTACT) TO MAX 
1-1/4 IN. THE FOLLOWING TYPES AND SIZES OF METALLIC PIPES, CONDUITS, OR TUBING MAY BE 
USED:

A. STEEL PIPE - NOM 10 IN. DIAMETER (OR SMALLER) SCHEDULE 10 (OR HEAVIER) STEEL PIPE.
B. IRON PIPE - NOM 10 IN. DIAMETER (OR SMALLER) CAST OR DUCTILE IRON PIPE.
C. COPPER TUBING - NOM 4 IN. DIAMETER (OR SMALLER) TYPE L (OR HEAVIER) COPPER 
TUBING.
D. COPPER PIPE - NOM 4 IN. DIAMETER (OR SMALLER) REGULAR (OR HEAVIER) COPPER PIPE.
E. CONDUIT - NOM 4" DIAMETER (OR SMALLER) STEEL ELECTRICAL METALLIC TUBING OR STEEL 
CONDUIT.

3. PACKING MATERIAL - MINIMUM 3 IN. THICKNESS OF MIN. 4 PCF MINERAL WOOL BATT INSULATION 
FOR NOM. 4 IN. DIAMETER (AND SMALLER) PIPES, CONDUIT, OR TUBINGS AND MIN. 4 IN. 
THICKNESS OF MIN. 4 PCF MINERAL WOOL BATT INSULATION FOR PIPE GREATER THAN NOM. 4 IN. 
DIAMETER FIRMLY PACKED INTO OPENING AS A PERMANENT FORM. PACKING MATERIAL TO BE 
RECESSED FROM TOP SURFACE OF FLOOR OR FROM BOTH SURFACES OF WALL TO 
ACCOMODATE THE REQUIRED THICKNESS OF FILL MATERIAL.

4. FILL VOID OR CAVITY MATERIAL - SEALANT - MIN 1/2 IN. THICKNESS OF FILL MATEIAL APPLIED 
WITHIN THE ANNULUS, FLUSH WITH THE TOP SURFACE OF FLOOR OR BOTH SURFACES OF WALL. 
AT THE POINT OF CONTACT LOCATION BETWEEN PIPE AND CONCRETE, A MIN. 1/2 IN. DIAM. OF 
BEAD OF FILL MATERIAL SHALL BE APPLIED AT THE CONCRETE/PIPE INTERFACE ON THE TOP 
SURFACE OF FLOOR AND ON BOTH SURFACES OF WALL. W RATING APPLIES ONLY WHEN CFS-S 
SIL GG, CFS-S SIL SL (FLOOR ONLY), CP601S SEALANT OR FS-ONE MAX IS USED, PACKING 
MATERIAL TO BE A MIN. 4 IN. THICKNESS OF MIN. 4 PCF MINERAL WOOL BATT INSULATION.

HILTI CONSTRUCTION CHEMICALS, DIV OF HILTI INC - CPS01S, CFS-S SIL GG, CFS-S -S SIL SL 
(FLOORS ONLY), CP606 OR FS-ONE SEALANT OR FS-ONE MAX INTUMESCENT SEALANT.

1% SLOPE

3/4" SS WELDOLET WITH THREADED SS PLUG

6" STAINLESS STEEL CAP

LAY-IN CEILING TILE

M
IN

 6
"

J

EQUIPMENT IN MECHANICAL WORK. SEE 
MECHANICAL DRAWINGS FOR 

EQUIPMENT LOCATIONS.

EXTERNALLY MOUNTED STARTER OR VARIABLE FREQUENCY DRIVE 
FURNISHED AND INSTALLED BY MECHANICAL CONTRACTOR. LINE 

AND LOAD SIDE CONNECTIONS BY MECHANICAL CONTRACTOR. 
CONTROL CONNECTIONS BY MECHANICAL CONTRACTOR.

EXTERNALLY OR INTERNALLY MOUNTED DISCONNECT SWITCH 
FURNISHED AND INSTALLED BY MECHANICAL CONTRACTOR. 

LINE SIDE CONNECTIONS BY ELCTRICAL CONTRACTOR. LOAD 
SIDE CONNECTIONS BY MECHANICAL CONTRACTOR.

BRANCH CIRCUIT AND CONDUIT BY ELECTRICAL CONTRACTOR. 
SEE PANELBOARD SCHEDULES FOR WIRE AND BREAKER SIZES 

TO MECHANICAL EQUIPMENT.

JUNCTION MAY BE SHOWN 
ON ELECTRICAL PLANS 
FOR SOME EQUIPMENT 
(NOT NECESSARY IF 
WIRING IS CONNECTED 
DIRECTLY TO STARTER OR 
DISCONNECT SWITCH.)

WIRING AND CONDUIT IN 
MECHANICAL WORK

WIRING AND CONDUIT IN MECHANICAL WORK

FINAL CONNECTIONS INSIDE EQUIPMENT TO BE MADE BY THE 
MECHANICAL CONTRACTOR

PANELBOARD

NOTE: A COMBINATION STARTER MAY BE USED IN LIEU OF A 
SEPARATE DISCONNECT SWITCH AND STARTER. EC TO 
PROVIDE LINE SIDE CONNECTIONS. MC TO PROVIDE LOAD 
SIDE CONNECTIONS. 

XXXXX

XXXXX

2"

EDGES

3/4" CHAMFERED

1 1/2" CLR.

4" MIN.

TOP OF FLOOR SLAB

6"x6"-W2.9xW2.9 W.W.F.

DRILL AND EPOXY GROUT #4 BARS

ALONG PERIMETER OF PAD - ALL SIDES.

ONE EACH CORNER & SPACED 24" MAX

4"

3"

EDGES

3/4" CHAMFERED

2" CLR.

6" MIN.

TOP OF FLOOR SLAB

6"x6"-W2.9xW2.9 W.W.F.

DRILL AND EPOXY GROUT #4 BARS

ALONG PERIMETER OF PAD - ALL SIDES.

ONE EACH CORNER & SPACED 24" MAX

4"

SIZE PAD 6" LARGER ALL AROUND TO SUIT EQUIPMENT FURNISHED1.

NOTE:

6" CONCRETE PAD

4" CONCRETE PAD

PRESSURE GAUGE 
WITH BALL VALVE

COUPLING GUARD

4" CONCRETE PAD WITH 
CHAMFERED EDGES

STEEL DOWEL

FINISHED FLOOR

CHECK VALVE

BUTTERFLY VALVE

FLEXIBLE CONNECTION

SUCTION DIFFUSER 
WITH STRAINER

HOSE END DRAIN VALVE

ANCHOR BOLT

BALANCING VALVE 
WITH MEMORY STOP

GROUT PUMP BASES 
AFTER PIPE INSTALLATION

PIPE STAND SECURED 
TO INERTIA BASE

REFER TO PLAN FOR 
SIZES OF MAINS PIPE HANGER 

VIBRATION ISOLATOR

PUMP BASIN DRAIN

RMF ENGINEERING, INC.
8081 ARCO CORPORATE DRIVE

SUITE 300
RALEIGH, NC 27617

P: 919-941-9876  F: 919-941-9957
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SCALE: N.T.S.

UL PENETRATION DETAIL - METAL CONDUIT THROUGH GYPSUM WALL ASSEMBLY
1

SCALE: N.T.S.

UL PENETRATION DETAIL - METAL CONDUIT THROUGH CONCRETE WALL OR FLOOR
2

SCALE: N.T.S.

DETAIL - STAINLESS STEEL DUCT LOW POINT DRAIN
3

SCALE: N.T.S.

DETAIL - ELEC. CONNECTIONS TO MECHANICAL EQUIPMENT
5

SCALE: N.T.S.

DETAIL - CONCRETE PAD
6

   AS SHOWN 

SCALE: 12" = 1'-0"M-501

M - DETAIL - END SUCTION PUMP WITH SUCTION DIFFUSER SCHEMATIC4

7/11/2023



NOTES:

FAN WEIGHT: 95 LBS (MOTOR WEIGHT NOT INCLUDED).1.

DAMPER WEIGHT: 17 LBS, STACK EXTENSION & VELOCITY CONE WEIGHT: 39 LBS.2.

HEIGHT OF VELOCITY CONE & STACK EXTENSION WILL CHANGE ACCORDING TO THE OUTLET ID OF3.

VELOCITY CONE. SIZE VELOCITY CONE OUTLET ID BASED ON 3000 FPM DISCHARGE VELOCITY.

CABLE SUPPORT

33.69

22.50

PLAN VIEW

OUTLET ID TO BE SIZED BASED

ON 3000 FPM DISCHARGE VELOCITY

FRP VELOCITY CONE

FRP STACK EXTENSION

FRP GRAVITY BACKDRAFT DAMPER

FRP MOTOR COVER
FRP SHAFT GUARD

FRP ACCESS DOOR

FRP CURB CAP

PVC DRAIN

PVC DRAIN

GUY WIRE COLLAR

PROVIDE CURB ADAPTER

FRONT VIEW SIDE VIEW

ROOF CURB

1
0

' -
 0

"

BACK VIEW

PLAN VIEW

SIDE VIEW

10
' -

 2
"

2'
 -

 9
 1

/8
"

1'
 -

 0
"

1'
 -

 4
 1

/2
"

6" 3' - 7"

3'
 -

 1
0 

7/
8"

2' - 9 1/8"

9 
7/

8"

9 7/8"

CABLE SUPPORT

VIBRATION ISOLATORS:
AMSR-1C, 6 PLACES

FRP FRONT SUPPORT

FRP STACK EXTENSION

GUY WIRE COLLAR

FRP VELOCITY CONE

VELOCITY CONE OUTLET I.D.TO BE SIZED 
BASED ON 3000 FPM DISCHARGE VELOCITY

NOTES:
1. FAN WEIGHT: 180 LBS (MOTOR WEIGHT NOT INCLUDED).

2. STACK EXTENSION AND VELOCITY CONE WEIGHT: 26 LBS.

3. HEIGHT OF VELOCITY CONE & STACK EXTENSION WILL CHANGE ACCORDING TO THE OUTLET I.D. OF VELOCITY CONE.
    SIZE VELOCITY CONE OUTLET I.D. BASED ON 3000 FPM DISCHARGE VELOCITY.
    OVERALL HEIGHT OF FAN ASSEMBLY AND FAN RAIL MOUNTING SYSTEM TO BE MINIMUM 10'-0" ABOVE ROOF LINE.

FAN RAIL MOUNTING SUPPORT SYSTEM

1
2
"Ø

 C
P

V
C

FLANGED TRANSITION FROM 
CPVC TO SS DUCT

RUN SS ROUND DUCT 
CONTINUOUS THROUGH 
CURB COVER

CUPOLA ROOF SURFACE

EXISTING ROOF CURB

WELDED STAINLESS CURB 
COVER AND FLASHING ON 
EXISTING ROOF CURB

RADIUS = 1.5 * 
DIAMETER

12" I.D. WELDED STAINLESS 
STEEL CONSTRUCTION

FLEXIBLE CONNECTION TO BE FLEXIBLE 
PLASTICIZED PVC, 3/34" THICK WITH 
LONGITUDINAL SEAM LAPPED 1-1/2" END 
FUSION WELDED INSTALL WITH S/S 
DRAW BANDS

FLANGED FRP TRANSITION BETWEEN 
FAN DISCHARGE AND DAMPER

10"Ø FRP BUTTERFLY 
DAMPER ON FAN DISCHARGE

CUPOLA PARAPET WALL

WEATHERPROOF MOTOR 
AND DRIVE HOUSING

ELEC. DISC. BOLTED 
TO ANGLE FRAME

BOLT EX. FAN TO FRAME 
THRU VIBRATION ISOLATORS

DISCONNECT 
SWITCH

3/4" SEALTITE 
CONDUIT

RIGID CONDUIT

WEATHERPROOF 
JUNCTION BOX

RIGID CONDUIT

1
2
" 

M
IN

.

PIPE BOOT TYP.ANCHOR TO 
STRUCTURE BELOW

MIN 36"

EXHAUST FAN 
RAIL SUPPORT

(APPROX. ELEV. 472')

(APPROX ELEV. 478.5')

LOWER ROOF SURFACE

(APPROX. ELEV. 465')

REFER TO ARCHITECTURAL 
AND STRUCTURAL 
DRAWINGS FOR ROOFING 
AND STRUCTURE

DUCTWORK, REFER TO 
FLOOR PLANS FOR SIZE

SECURE DUCT TO CURB 
WITH STAINLESS STEEL 
SHEET METAL SCREWS

PATE TYPE INSULATED 
ROOF CURB

RMF ENGINEERING, INC.
8081 ARCO CORPORATE DRIVE

SUITE 300
RALEIGH, NC 27617

P: 919-941-9876  F: 919-941-9957
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SCALE: 1/2" = 1'-0"M-502

DETAIL - BIFURCATED EXHAUST FAN DETAIL3

SCALE: 1/2" = 1'-0"M-502

DETAIL - FRP UTILITY SET FAN1

SCALE: 12" = 1'-0"M-502

DETAIL - UTILITY TYPE FUME EXHAUST FAN DETAIL2

SCALE: 12" = 1'-0"M-502

M - DETAIL - DUCT ROOF PENETRATION4

7/11/2023



OWNER PROVIDED LABORATORY EQUIPMENT SCHEDULE
TAG NO. ON

DWGS. EQUIPMENT DESCRIPTION EQUIPMENT MANUFACTURER / MODEL (LAB- ID #) LAB AREA ROOM NO. ROOM NAME

EXISTING EXH. FAN

TAG NEW EXH. FAN TAG NOMINAL DESIGN CFM

MAX EXH. AIR

TEMP DEG. C NOTES

ICP-S4 ICP (PLASMA SPECTROMETER) SPECTRO ARCOS, FHS12, 08006147 (Instrument #126314/08) SOILS 139 ANALYTICAL INSTRUMENTS EF-1 (E) EF-1(N) 350 80 1, 4

ICP-S5 ICP (PLASMA SPECTROMETER) SPECTRO ARCOS, FHS12, 13004985 (Instrument #136826/13) SOILS 139 ANALYTICAL INSTRUMENTS EF-1 (E) EF-1(N) 350 80 1, 4

ICP-S6 ICP (PLASMA SPECTROMETER) SPECTRO ARCOS, FHM22, 16002582 (Instrument #142514/16) SOILS 139 ANALYTICAL INSTRUMENTS EF-1 (E) EF-1(N) 350 80 1, 4

ICP-S1 ICP (PLASMA SPECTROMETER) SPECTRO ARCOS, FHS12, 09005642 (Instrument #128204/09) SOILS 139 ANALYTICAL INSTRUMENTS EF-2 (E) EF-1(N) 350 80 1, 4

ICP-S2 ICP (PLASMA SPECTROMETER) SPECTRO ARCOS, FHS12, 14005113 (Instrument #139034/14) SOILS 139 ANALYTICAL INSTRUMENTS EF-2 (E) EF-1(N) 350 80 1, 4

ICP-S3 ICP (PLASMA SPECTROMETER) SPECTRO ARCOS, FHS12, 10007??9 (Instrument #130459/10) SOILS 139 ANALYTICAL INSTRUMENTS EF-2 (E) EF-1(N) 350 80 1, 4

H-S1 FUME HOOD (WALK IN) - 6FT ST CHARLES MFG CO. SOILS 139 ANALYTICAL INSTRUMENTS EF-5 (E) EF-2(N) 1335 AMBIENT 1, 2

H-S2 FUME HOOD - 5FT ST CHARLES MFG CO. SOILS 136 SOIL ANALYSIS LABORATORY EF-4 (E) EF-4 (N) 1135 AMBIENT 1

H-P3 FUME HOOD - 6FT DOUBLE WALL SALARE FCE-1800DW PLANT 129 DIGESTION EF-8 (E) EF-8 (N) 770 AMBIENT 1

H-P2 FUME HOOD - 5FT DOUBLE WALL SALARE FCE-1500DW PLANT 129 DIGESTION EF-9 (E) EF-9 (N) 620 AMBIENT 1

ICP-P1 ICP (PLASMA SPECTROMETER) SPECTRO ARCOS, FHE12, 11009362 (Instrument #133112/12) PLANT 127 ANALYTICAL INSTRUMENTS EF-10 (E) EF-9 (N) 350 80 1, 3

ICP-P2 ICP (PLASMA SPECTROMETER) SPECTRO ARCOS, FHS12, 16002581 (Instrument #142513/16) PLANT 127 ANALYTICAL INSTRUMENTS EF-10 (E) EF-9 (N) 350 80 1, 3

H-P1 FUME HOOD W/ SCRUBBER - 7FT SALARE FCE-2200MS PLANT 129 DIGESTION EF-10 (E) EF-10 (N) 920 AMBIENT 1

H-P4 FUME HOOD W/ SCRUBBER - 8FT SALARE FCE-1800MS PLANT 129 DIGESTION EF-11 (E) EF-11 (N) 770 AMBIENT 1

MARS-1 MARS (MICROWAVE DIGESTOR) CEM/MARS 6 230/6 MODEL 910900 (S/N MJ2545) PLANT 128
PLANT WASTE SOLUTION

ANALYSIS
EF-9 (E) INDIRECT EF-12 (N) 150 50 1

MARS-2 MARS (MICROWAVE DIGESTOR) CEM/MARS 6 230/6 MODEL 910900 (S/N MJ7439) PLANT 128
PLANT WASTE SOLUTION

ANALYSIS
EF-9 (E) INDIRECT EF-12 (N) 150 50 1

MARS-3 MARS (MICROWAVE DIGESTOR) CEM/MARS 6 230/6 MODEL 910900 (S/N MJ7545) PLANT 129 DIGESTION EF-12 (E) EF-12 (N) 150 50 1

MARS-4 MARS (MICROWAVE DIGESTOR) CEM/MARS 6 230/6 MODEL 910900 (S/N MJ2581) PLANT 129 DIGESTION EF-12 (E) EF-12 (N) 150 50 1

N/A MARS (MICROWAVE DIGESTOR) FUTURE PLANT 129 DIGESTION N/A EF-12 (N) 150 50 1

N/A MARS (MICROWAVE DIGESTOR) FUTURE PLANT 129 DIGESTION N/A EF-12 (N) 150 50 1

H-N1 FUME HOOD - 5FT ST CHARLES MFG CO. NEMATOLOGY 163 NEMATOLOGY LABORATORY EF-14 (E) EF-14 (N) 1135 AMBIENT 1

RMF ENGINEERING, INC.
8081 ARCO CORPORATE DRIVE

SUITE 300
RALEIGH, NC 27617

P: 919-941-9876  F: 919-941-9957
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4300 REEDY CREEK,
EADDY BUILDING,
RALEIGH, NC 27607

MECHANICAL
SCHEDULES

M-701

07/11/2023

02220164.A0

BASE BID EXHAUST FAN SCHEDULE

MARK SERVICE (SPACE/EQUIPMENT) TYPE MANUFACTURER/MODEL
AIR

FLOW
(CFM)

TSP (IN.
WG)

DRIVE
TYPE

SPEED
(RPM)

BRAKE
MOTOR

(HP)

NOMINAL
MOTOR

(HP)

MAX
SOUND

(SONES)
DAMPER TYPE

VOLTAGE/
PHASE

STARTER /
DISCONNECT

MEANS
REMARKS

EF-1 ANALYTICAL INSTRUMENTS 139 (SOIL) / ICP'S FRP ROOF CURB MOUNTED UPBLAST ARR. 9 M.K. PLASTICS / AXCL 1825 2100 2.0 BELT 1353 1.19 1.5 18.0 BUTTERFLY SPRING-RETURN 480/3 VFD 1, 2, 3, 4, 5, 6

EF-2 ANALYTICAL INSTRUMENTS 139 (SOIL) / FUME HOOD H-S1 FRP ROOF CURB MOUNTED UPBLAST ARR. 9 M.K. PLASTICS / AXCL 1500 1335 1.5 BELT 1676 0.72 1.5 12.0 BUTTERFLY SPRING-RETURN 480/3 VFD 1, 2, 3, 4, 5, 6

EF-4 SOIL ANALYSIS LABORATORY 136 / FUME HOOD H-S2 FRP ROOF CURB MOUNTED UPBLAST ARR. 9 M.K. PLASTICS / AXCL 1225 1135 1.5 BELT 2109 0.61 1.0 12.0 BUTTERFLY SPRING-RETURN 480/3 VFD 1, 2, 3, 4, 5, 6

EF-7 FRP ROOF CURB MOUNTED UPBLAST ARR. 9 M.K. PLASTICS / AXCL 1225 1000 2.0 BELT 2235 0.72 1.5 BUTTERFLY SPRING-RETURN 480/3 VFD 1, 2, 3, 4, 5, 6

EF-8 DIGESTION 129 / FUME HOOD H-P3 FRP ROOF CURB MOUNTED UPBLAST ARR. 9 M.K. PLASTICS / AXCL 1225 770 1.5 BELT 1893 0.42 0.75 10.0 BUTTERFLY SPRING-RETURN 480/3 VFD 1, 2, 3, 4, 5, 6

EF-9 DIGESTION 129 & ANALYTICAL INSTRUMENTS 127 / FUME HOOD H-P2 & ICP'S FRP ROOF CURB MOUNTED UPBLAST ARR. 9 M.K. PLASTICS / AXCL 1500 1320 2.5 BELT 2043 1.23 2.0 13.0 BUTTERFLY SPRING-RETURN 480/3 VFD 1, 2, 3, 4, 5, 6

EF-10 DIGESTION 129 / FUME HOOD H-P1 FRP UPBLAST UTILITY SET, OUTDOOR M.K. PLASTICS / CNW 250 920 5.0 BELT 1966 1.35 2.0 BUTTERFLY SPRING-RETURN 480/3 VFD 1, 2, 3, 4, 7, 8, 9

EF-11 DIGESTION 129 / FUME HOOD H-P4 FRP UPBLAST UTILITY SET, OUTDOOR M.K. PLASTICS / CNW 250 770 5.0 BELT 1940 1.16 2.0 BUTTERFLY SPRING-RETURN 480/3 VFD 1, 2, 3, 4, 7, 8, 9

EF-12 DIGESTION 129 & PLANT WASTE SOLUTION ANALYSIS 128 / MARS6 DIGESTORS FRP ROOF CURB MOUNTED UPBLAST ARR. 9 M.K. PLASTICS / AXCL 1225 900 1.5 BELT 1957 0.49 1.0 10.0 BUTTERFLY SPRING-RETURN 480/3 VFD 1, 2, 3, 4, 5, 6

EF-14 NEMATOLOGY LABORATORY 136 / FUME HOOD H-N1 FRP ROOF CURB MOUNTED UPBLAST ARR. 9 M.K. PLASTICS / AXCL 1225 1135 1.5 BELT 2109 0.61 1.0 12.0 BUTTERFLY SPRING-RETURN 480/3 VFD 1, 2, 3, 4, 5, 6

ALTERNATE BID 2 - PUMP SCHEDULE
TAG

MANUFACTURER
MODEL SERVICE

FLUID
FLOW
(GPM)

HEAD
(FEET)

RPM
EFFICIENCY

(%) BHP
MOTOR

HP
POWER

IMPELLER DIA. (IN)
MAX FT.

NPSH
SUCTION X DISCHARGE TYPE REMARKS

P-1A B&G 1510-4BD CHILLED WATER WATER 460 70 1800 79.4 10.5 15 460/3/60 8.875 6.84 5X4 END-SUCTION 1,2,3,4

ALTERNATE BID 4 - EXISTING AIR HANDLING UNIT FAN MOTOR SCHEDULE

TAG

GENERAL DATA FAN DATA MOTOR DATA

ACCESSORIES REMARKS
MANUFACTURER MODEL NUMBER SERIAL NO. AREA SERVED TYPE TYPE

SUPPLY AIR
(CFM)

TSP (IN.
WG)

MAX RPM MAX BHP HP
RPM

FRAME
SERVICE
FACTOR

FLA VOLTS/PH/HZ

AHU-1A YORK CSI156SV20"AFV 92-821774A OFFICES VAV AF 9013 6.5 2400 14.12 15 1750 S254T 1.15 19.0 460/3/60 1,2,3,4,5,6,7

AHU-1B YORK CSI156SV20"AFV 92-821774B OFFICES VAV AF 8127 6.5 2300 12.2 15 1750 S254T 1.15 19.0 460/3/60 1,2,3,4,5,6,7

BASE BID AIR-COOLED CHILLER SCHEDULE

DESIGNATION MANUFACTURER MODEL TYPE REFRIGERANT
NOMINAL

TONS CAPACITY
TONS

NUMBER OF
COMPRESSORS

EVAPORATOR CONDENSER ELECTRICAL
COOLING

EFFICIENCY
IPLV.IP NPLV.IP REMARKS

FLUID
GPM EWT LWT

MAX
PD CONFIG

FOULING
FACTOR

FAN TYPE NO. OF FANS
AMBIENT

TEMP
TOTAL UNIT

POWER
COMPRESSOR

POWER
FAN POWER MCA MOP VOLT/PH/HZ

ACC-1 TRANE RTAF-200 SCREW R-134a 200 191.5 2 WATER 460 54.0 44.0 15.2' 2 PASS 0.0001 VARIABLE SPEED 14 95 DEG F 215.9 KW 197.3 KW 17.86 KW 383 A 500 A 460/3/60 10.64 EER 17.78 EER 17.96 EER 1,2,3,4,5,6

REMARKS:
1. REFER TO SECTION 233423
2. BASIS OF DESIGN: M.K. PLASTICS. APPROVED EQUALS BY LOREN COOK OR GREENHECK.
3. PROVIDE STARTING AND DISCONNECTING MEANS AS SCHEDULED.
4. PROVIDE EXTERNAL DISCONNECT.
5. PROVIDE BELT GUARD/WEATHER COVER, ACCESS DOOR, AND DRAIN
6. PROVIDE WITH CURB CAP AND INLET CONNECTION FLANGE.

NOTES:
1. AIRFLOWS SCHEDULED ARE NOMINAL DESIGN AIRFLOWS. ACTUAL AIRFLOWS SHALL BE PRE-READ BY TAB CONTRACTOR PRIOR TO START OF WORK. EQUIPMENT SHALL BE RE-BALANCED TO SAME, PRE-READ AIRFLOWS UPON COMPLETION OF WORK.
2. RECENTLY RELOCATED FROM SOIL ANALYSIS LABORATORY 136 (WAS SERVED BY EF-5)
3. ALL NEW EXHAUST SYSTEM DUCTWORK AND COMPONENTS SHALL BE OF WELDED STAINLESS STEEL CONSTRUCTION TO MATCH EXISTING DUCTWORK, FOR MIN 20 FT FROM EQUIPMENT CONNECTION.
4. ALL NEW EXHAUST SYSTEM DUCTWORK AND COMPONENTS SHALL BE OF WELDED STAINLESS STEEL CONSTRUCTION TO MATCH EXISTING.
5. ALL NEW EXHAUST SYSTEM DUCTWORK AND COMPONENTS SHALL BE OF CPVC CONSTRUCTION TO MATCH EXISTING.

REMARKS:
1. BASIS OF DESIGN: TRANE. APPROVED EQUALS BY YORK OR CARRIER.
2. CONFIRM SIEMENS BAS COMMUNICATION REQUIREMENTS. PROVIDE BACNET COMMUNICATIONS INTERFACE. 
3. EXTEND LENGTH OF EXISTING CONCRETE EQUIPMENT PAD BY 3'-0". SEE DETAIL
4. PROVIDE HEAT TRACE TAPE ON ALL EXTERIOR PIPING. BASIS OF DESIGN RAYCHEM 5XL
5. REINSULATE ALL EXTERIOR PIPING PER SPECIFICATIONS.
6. PROVIDE CORRUGATED ALUMINUM JACKET ON ALL EXTERIOR PIPING.

REMARKS:
1. BASIS OF DESIGN: BELL & GOSSETT. APPROVED EQUALS BY TACO OR ARMSTRONG.
2. PROVIDE 6" THICK CONCRETE EQUIPMENT PAD. SEE DETAIL
3. PROVIDE SUCTION DIFFUSER.
4. PROVIDE INVERTER-DUTY MOTOR.
5. PUMP IS TO OPERATE AS 100% REDUNDANT BACK-UP UNIT.

REMARKS:
1. DATA PROVIDED IS FOR INFORMATIONAL PURPOSES ONLY.
2. CONTRACTOR TO FIELD VERIFY ALL MOTOR REQUIREMENTS BEFORE ORDERING REPLACEMENT MOTOR.
3. REMOVE INLET GUIDE VANES FROM FAN HOUSING.
4. DO NOT REMOVE INLET CONE FROM FAN HOUSING.
5. PROVIDE INVERTER-DUTY REPLACEMT MOTOR.
6. PROVIDE VFD SIZED FOR REPLACEMENT MOTOR.
7. BAS TO CONTROL VFD BASED ON DUCT STATIC PRESSURE SENSOR.

ALTERNATE  BID 1 - DUCTLESS SPLIT SYSTEM SCHEDULE

DESIGNATION SERVICE Manufacturer Model

INDOOR UNIT OUTDOOR CONDENSING UNIT

REMARKS

NOMINAL
CFM

RANGE

ESP
(IN.

H20)

EAT °F COOLING CAPACITY

MOUNTING DESIGNATION
AMBIENT AIR

TEMP °F

NOMINAL
CAPACITY

(TONS)

ELECTRICAL

DB WB
SENS
(MBH)

TOTAL
(MBH) V/Ø/Hz MCA MOCP

DSS-1 137 MECH MITSUBISHI PKA-A18LA 200-375 0.05 80.0 67.0 13.1 18.0 EXPOSED WALL CU-1 95 1.5 208/1 11 28 1,2,3,4

REMARKS:
1. BASIS OF DESIGN: MITSUBISHI. APPROVED EQUALS BY TRANE OR CARRIER.
2. ROUTE REFRIGERANT PIPING LINESET BETWEEN INDOOR AND OUTDOOR UNITS.
3. SIZE REFRIGERANT PIPING LINESET PER MANUFACTURER'S GUIDELINES.
4. DSS-1 SHALL HAVE INDEPENDENT CONTROLS.
5. PROVIDE ROOM TEMPERATURE AND HUMIDITY SENSOR TO BE MONITORED BY SIEMENS BAS.
6. PROVIDE INVERTER-DUTY MOTOR.

REMARKS:
7. PROVIDE FRP BUTTERFLY DISCHARGE DAMPER.
8. PROVIDE BASE SUPPORT RAILS AND SPRING VIBRATION ISOLATION.
9. UPBLAST CONFIGURATION, ARRANGEMENT 10 WITH SUPPLEMENTAL FRONT SUPPORT.
10. PROVIDE FRP OUTLET TRANSITION AND DISCHARGE STACK - REFER TO DETAILS.
11. SCHEDULED AIRFLOWS ARE NOMINAL DESIGN AIRFLOW RATES. ACTUAL VALUES USED IN FINAL TAB PROCESS SHALL BE BASED ON AIRFLOW RATES PRE-READ BY TAB CONTRACTOR PRIOR TO START OF WORK.

NONE

REMARKS:
7. PROVIDE BLUE DIAMOND MAXIBLUE CONDENSATE PUMP MODEL X87-721.
8. CONDENSATE PUMP TO HAVE RESERVOIR AND SENSOR.
9. MOUNT CONDENSATE PUMP WITHIN 6'-0" OF RESERVOIR.
10. ROUTE TUBING FROM PUMP AND CONNECT INTO COPPER CD LINE.
11. ROUTE COPPER CD LINE TO DISCHARGE POINT AS SHOWN ON DRAWINGS.

REMARKS:
12. PROVIDE BACNET INTERFACE.
13. PROVIDE DELUXE WIRED MA CONTROLLER FOR WALL MOUNTING.
14. PROVIDE FRONT AND REAR WIND BAFFLE KIT.
15. PROVIDE SIDE ADVANCED WIND BAFFLE KIT. 7/11/2023



NURSE CALL STATION - PATIENT AND EMERGENCY 48" 
TOD

SYMBOL DESCRIPTION MH (UON)

NURSE CALL ANNUNCIATOR PANEL

NURSE CALL MASTER STATION

NURSE CALL STAFF STATION

NURSE CALL DUTY STATION

NURSE CALL CODE BLUE STATION

CODE BLUE ANNUNCIATOR

NURSE CALL  DOME LIGHT - CEILING MOUNTED

NURSE CALL  DOME LIGHT - WALL MOUNTED

NURSE CALL ZONE LIGHT - CEILING MOUNTED

NURSE CALL EQUIPMENT CABINET

INTERCOM STATION

48" 
CTR

48" 
TOD

48" 
TOD

48" 
TOD

48" 
TOD

48" 
CTR

90" 
CTR

78" 
TOD

48" 
TOD

NCE

B

D

S

I

CB

NM

NCA

EN

NURSE CALL ZONE LIGHT - WALL MOUNTED 90" 
CTR

N

N
Z

Z

NURSE CALL DEVICE SYMBOLS

SIMPLEX RECEPTACLE

DUPLEX RECEPTACLE:
'E' (IF SHOWN) INDICATES CONNECTED TO EMERGENCY 
CIRCUIT
DUPLEX RECEPTACLE:
FLOOR MOUNTED

DUPLEX RECEPTACLE:
SPLIT WIRED, BOTTOM HALF SWITCHED

DUPLEX RECEPTACLE:
CEILING MOUNTED

DUPLEX RECEPTACLE:
PEDESTAL TYPE

SPECIAL RECEPTACLE:
NEMA 6-20R (20A, 2P, 3W, 208V)

SPECIAL RECEPTACLE:
NEMA 6-30R (30A, 2P, 3W, 208V)

SPECIAL RECEPTACLE:
NEMA 14-20R (20A, 3P, 4W, 208/120V)

SPECIAL RECEPTACLE:
NEMA 15-30R (30A, 3P, 4W, 208V)

SPECIAL RECEPTACLE:
FLOOR MOUNTED, NEMA 6-20R

SPECIAL RECEPTACLE:
PEDESTAL TYPE, NEMA 6-20R

DOUBLE DUPLEX RECEPTACLE

DUPLEX RECEPTACLE:
MOUNTED 6" ABOVE BACKSPLASH OR COUNTER

DUPLEX RECEPTACLE:
GROUND FAULT INTERRUPTER TYPE

DUPLEX RECEPTACLE:
MOUNTED HIGH

DUPLEX RECEPTACLE:
ISOLATED GROUND

DUPLEX RECEPTACLE:
AT 54" A.F.F.

SYMBOL DESCRIPTION MH (UON)

18" CTR

18" CTR

18" CTR

18" CTR

84" CTR

54" CTR

18" CTR

18" CTR

18" CTR

18" CTR

18" CTR

TELEVISION RECEPTACLE 72" CTR

TELEVISION RECEPTACLE 18" BFC

CLOCK HANGER OUTLET 84" CTR

84" CTR

EMERGENCY POWER OFF SWITCH 48" TOD

PROGRAM CLOCK OUTLET:
SINGLE FACE, DOUBLE FACE

JUNCTION BOX

EQUIPMENT CONNECTION AS NOTED

HEATER CONNECTION - NUMBER INDICATES KILOWATTS 
(3KW)

ENCLOSED CIRCUIT BREAKER

MAGNETIC MOTOR STARTER

VARIABLE FREQUENCY CONTROLLER W/ FUSED 
DISCONNECT SWITCH

MANUAL MOTOR STARTER W/ THERMAL OVERLOADS

MOMENTARY CONTACT START-STOP PUSHBUTTON 
STATION

BRANCH PANELBOARD

DISTRIBUTION PANELBOARD

TRANSFORMER, CONCRETE PAD MOUNTED

RACEWAY "UP" OR "TOWARDS"

RACEWAY "DOWN" OR "AWAY"

NON-FUSED DISCONNECT SWITCH:
30A, 3P (UON)

FUSED DISCONNECT SWITCH:
FUSE SIZE AS INDICATED (40A)

COMBINATION MAGNETIC MOTOR STARTER:
ABBREVIATION INDICATES TYPE - FVNR, FVR, RVAT, 2S1W, 
2S2W, SST

MOTOR:
NUMERALS (IF SHOWN) INDICATE HP

GENERATOR:
NUMERALS (IF SHOWN) INDICATE KW

CONTROL PANEL:
TYPE AS INDICATED

MAINTAINED CONTACT START-STOP PUSHBUTTON 
STATION

MAINTAINED CONTACT EMERGENCY STOP PUSHBUTTON 
STATION

CIRCUIT CONCEALED IN WALLS OR CEILING SPACE:
CONDUCTORS SHALL BE MINIMUM 2#12 AWG AND 1#12 
AWG GROUND IN 3/4" CONDUIT (UON)

RACEWAY CONCEALED IN SLAB OR BELOW GRADE

BRANCH CIRCUIT HOMERUN TO PANELBOARD:
QUANTITY OF CIRCUITS INDICATED BY ARROWS
NUMBER OF CONDUCTORS SHALL BE MINIMUM 4#12 AWG 
AND 1#12 AWG GROUND IN 3/4" CONDUIT (UON)

RACEWAY RUN EXPOSED:
CONDUCTORS SHALL BE MINIMUM 2#12 AWG AND 1#12 
AWG GROUND IN 3/4" CONDUIT (UON)

BUS DUCT OR CABLE TRAY "UP" OR "TOWARDS"

BUS DUCT OR CABLE TRAY "DOWN" OR "AWAY"

BUS DUCT:
TYPE AND SIZE AS INDICATED

TELEPHONE AND POWER POLE ASSEMBLY

MULTI-OUTLET ASSEMBLY:
DARK SQUARES INDICATE PREWIRED RECEPTACLE 
LOCATIONS
SIZE AS INDICATED
MULTI-OUTLET ASSEMBLY:
WITH RECEPTACLES LOCATED WHERE INDICATED

2 CELL MULTI-OUTLET ASSEMBLY:
WITH COMMUNICATION DEVICES AND RECEPTACLES 
LOCATED WHERE INDICATED

MULTI-OUTLET ASSEMBLY:
WITH COMMUNICATION DEVICES LOCATED WHERE 
INDICATED

FLEXIBLE CONDUIT

CABLE TRAY

GROUND ROD

LIGHTNING PROTECTION AIR TERMINAL

LIGHTNING PROTECTION DOWN LEAD

UTILITY POLE

T

W

G GG

GG

GFI

H

IG

E

A

B

C

D

A

H

GROUND WIRE CONNECTION

GROUND WIRE

MS

FVNR

HEATER FAN - CEILING MOUNTED

VFC

J

E

CB

EPO

CP

PB

PBM

ES

SYMBOL DESCRIPTION

C

21

A

SURFACE MOUNTED RACEWAY ASSEMBLY WITH 
REMOVABLE COVER

CONCRETE ENCASED DUCTBANK BELOW GRADE

VARIABLE FREQUENCY DRIVE W/ DISCONNECT SWITCHVFD

M
HP

G
kW

H

DOUBLE DUPLEX RECEPTACLE
ISOLATED GROUND 

IG

DUPLEX RECEPTACLE:
GFI MOUNTED 6" ABOVE BACKSPLASH OR COUNTER

GFI

H
3

M

POWER SYMBOLS

18" CTR

18" CTR

JUNCTION BOX  - WALL MOUNTEDJ

EQUIPMENT CONNECTION AS NOTED - WALL MOUNTEDE

48" TOD

48" TOD

48" TOD

48" TOD

48" TOD

90" TOC

COMBINATION SWITCH AND DUPLEX RECEPTACLE

COMBINATION SWITCH AND SIMPLEX RECEPTACLE

48" TOD

48" TOD

M

J
S

J
SM

MECHANICAL EQUIPMENT CONNECTION - WITH MOTOR

MECHANICAL EQUIPMENT CONNECTION - NO MOTOR

MOTOR SWITCH

(40A)

SIMPLEX RECEPTACLE:
CART RECHARGE

DUPLEX RECEPTACLE:
PAY PHONE

DUPLEX RECEPTACLE:
CART RECHARGE

36" CTR

54" CTR

36" CTR

P

C

C

FIRE ALARM HORN TYPE SPEAKER NOTE 5

SYMBOL DESCRIPTION MH (UON)

FIRE ALARM FLASHING STROBE LIGHT - WALL MOUNTED

FIRE ALARM HORN

COMBINATION FIRE ALARM HORN AND FLASHING STROBE 
LIGHT

MAGNETIC DOOR HOLDER

FIRE ALARM ANNUNCIATOR PANEL

FIRE ALARM CONTROL PANEL

FIRE ALARM PULL STATION 48" 
TOD

SMOKE DETECTOR (IONIZATION)

FIRE ALARM DUCT DETECTOR WITH RELAY

FIRE ALARM SYSTEM ADDRESSABLE RELAY - CONTROL

FIRE ALARM SYSTEM ADDRESSABLE RELAY - MONITOR

FIRE ALARM SYSTEM REMOTE ALARM LIGHT

FLOW SWITCH CONNECTION

TAMPER SWITCH CONNECTION

FIRE FIGHTER'S TELEPHONE JACK 48" 
TOD

MONITOR SYSTEM JUNCTION BOX 36" 
CTR

S - CEILING SPEAKER, F - FIRE ALARM SPEAKER

AMPLIFIER

KEYPAD 48" 
TOD

CARD READER 48" 
TOD

DOOR ALARM CONTACT

TELEPHONE OUTLET 18" 
CTR

TELEPHONE OUTLET, WALL MOUNTED 54" 
CTR

TELEPHONE OUTLET, FLOOR MOUNTED

18" 
CTR

DATA OUTLET, FLOOR MOUNTED

TELEPHONE OUTLET, EMERGENCY 54" 
TOD

DATA OUTLET

TELEVISION ANTENNA OUTLET 18" 
CTR

TELEVISION SYSTEM SPLITTER - 2 WAY, 4 WAY

DATA/TELEPHONE OUTLET, CEILING MOUNTED

ROUGH-IN JUNCTION BOX FOR CCTV CAMERA

NOTE 5

NOTE 5

NOTE 5

FIRE ALARM LINEAR BEAM SMOKE DETECTOR:
TRANSMITTER (LBT) AND RECEIVER (LBR)

DATA/TELEPHONE OUTLET:
UNSHADED AREA = DATA, SHADED AREA = VOICE
NUMERALS INDICATE QUANTITY OF WIRED JACKS

DATA/TELEPHONE OUTLET, FLOOR MOUNTED:
UNSHADED AREA = DATA, SHADED AREA = VOICE
NUMERALS INDICATE QUANTITY OF WIRED JACKS

DOOR SOLENOID, ELECTRIC STRIKE - LOCKING DEVICE 
CONNECTION POINT

SMOKE DETECTOR (PHOTOELECTRIC):
AB = AUDIBLE BASE, E = ELEVATOR CONTROLS

HEAT DETECTOR:
E = ELEVATOR CONTROLS

F

W

E

F

F

H

D

H
E

H

I

E
P

AB
P

F

DACT

FAAP

RESCUE ASSISTANCE MASTER CONTROL PANELRAM

FIRE ALARM TRANSPONDER

FACP

RAR RESCUE ASSISTANCE REMOTE STATION

TP

48" 
TOD

48" 
TOD

DIGITAL ALARM COMMUNICATOR TRANSMITTER

S F

W
4

W
2

F

CARBON MONOXIDE DETECTORC

CR

DA

K

ARC

ARM

RAL

H

DS ES

FS

TS

M

CABLE TV OUTLETC

PUSH BUTTON PLATEP

WIRELESS ACCESS POINT

HORN TYPE SPEAKERS

LBT LBR

A

SPECIAL SYSTEMS SYMBOLS

WAP

FIRE ALARM SPEAKER W/ STROBES

18" 
CTR

COMBINATION POWER & TELEPHONE OUTLET, FLOOR 
MOUNTED

COMBINATION POWER & DATA OUTLET, FLOOR MOUNTED

COMBINATION POWER & DATA/TELEPHONE OUTLET, 
FLOOR MOUNTED

CD A/V CREDENZA LOCATION

A/V INPUT PLATE

A/V IN-WALL RACK

A/V MONITOR TV

A/V SCREEN CONTROL

A/V SCHEDULING PANEL

A/V SIGNAGE TV

A/V TOUCH PANEL

IP

R

MT

SC

SP

ST

TP

TRASMITTE
R

RECEIVER

LIGHT BEAM

LIGHTING

FIXTURE TYPE

A # a

CIRCUIT DESIGNATION
(#12AWG MINIMUM)

SWITCH DESIGNATION

POWER #

CIRCUIT DESIGNATION
(#12AWG MINIMUM)

CIRCUIT DESIGNATIONS

1. THIS IS A STANDARD SYMBOL LIST.  SOME SYMBOLS MAY NOT APPEAR ON THE 
ACCOMPANYING DRAWINGS.

2. REFER TO SPECIFICATIONS FOR DETAILED REQUIREMENTS.
3. PLAN AND SECTION SYMBOLS MAY ALSO BE USED ON RISER DIAGRAMS.
4. ON SINGLE LINE DIAGRAMS FOR 3 PHASE SYSTEMS, DEVICE QUANTITY = 3, UNLESS 
OTHERWISE NOTED.

5. DEVICE SHALL BE MOUNTED A MINIMUM OF 90” AFF TO BOTTOM OF DEVICE OR BELOW THE 
FINISHED CEILING OF NOT LESS THAN 6” TO TOP OF DEVICE, WHICHEVER IS LOWER.

6. UNLESS OTHERWISE NOTED, ALL INTERIOR CONDUITS AND BOXES SHALL BE CONCEALED.

48" 
TOD

DESCRIPTIONSYMBOL MH (UON)

SINGLE POLE TOGGLE SWITCH

DOUBLE POLE TOGGLE SWITCH

THREE-WAY TOGGLE SWITCH (SPDT)

FOUR-WAY TOGGLE SWITCH (DPDT)

KEY OPERATED SWITCH

MANUAL STARTER W/ OVERLOADS

SWITCH W/ PILOT LIGHT

DIMMER SWITCH

LOW VOLTAGE CONTROL SWITCH

MANUAL TIME SWITCH

MOMENTARY CONTACT SWITCH

OCCUPANCY SENSOR (CEILING & WALL MOUNTED)

TIME CLOCK

RELAY

LIGHTING CONTACTOR

PHOTOCELL OR PUSHPLATE SWITCH

48" 
TOD

48" 
TOD

48" 
TOD

48" 
TOD

48" 
TOD

48" 
TOD

48" 
TOD

48" 
TOD

48" 
TOD

48" 
TOD

48" 
TOD

48" 
TOD

SWITCH:
SUB-LETTER INDICATES FIXTURES CONTROLLED (a)

THREE WAY DIMMER SWITCH:
SUBLETTER INDICATES FIXTURES CONTROLLED (a)

a

L

P

R

T

OS

SWITCH WITH WEATHERPROOF ENCLOSURE 48" 
TOD

2

3

4

K

3D a

M

P

D

LV

T

C

WP

4 BUTTON DIMMER SWITCH 48" 
TOD

4D

LIGHTING SYMBOLS

OS

VACANCY SENSORVS

LIGHTING FIXTURE:
RECESSED, SURFACE, OR PENDANT MOUNTED - TYPE AS SPECIFIED

EMERGENCY BATTERY PACK:
SEMI RECESSED, CEILING MOUNT

EXIT SIGN:
CEILING OR PENDANT MOUNTED (SHADED PORTION INDICATES FACE)

POLE MOUNTED LIGHTING FIXTURE:
SINGLE HEAD, DOUBLE HEAD

LIGHTING FIXTURE:
2 BALLAST

LIGHTING FIXTURE:
INDUSTRIAL

LIGHTING FIXTURE:
WALL MOUNTED - TYPE AS SPECIFIED

LIGHTING FIXTURE:
RECESSED, SURFACE, OR PENDANT MOUNTED

LIGHTING FIXTURE:
WALL MOUNTED - TYPE AS SPECIFIED

WALL WASHER

ADJUSTABLE WALL WASHER

LIGHTING FIXTURE ON EMERGENCY OR NIGHT LIGHT CIRCUIT (NL)

REMOTE EMERGENCY HEAD

EMERGENCY BATTERY PACK:
W/ REMOTE HEADS

EMERGENCY BATTERY PACK:
W/ NUMBER OF HEADS INDICATED

EXIT SIGN:
WALL MOUNTED - END, BACK

EXIT SIGN:
W/ DIRECTIONAL ARROWS

POLE MOUNTED LIGHTING FIXTURE:
SINGLE, POLE TOP

LIGHTING POLE (SPORTS)

B

UL924 EMERGENCY SHUNT RELAY, UL 924 LISTED (CEILING 
MOUNTED)

REVISION NUMBER

SYMBOL DESCRIPTION

#

1 DRAWING NOTE NUMBER

SECTION/ELEVATION IDENTIFICATION

PART PLAN AND DETAIL IDENTIFICATION

EXISTING LINE TYPE
NEW ELECTRICAL WORK LINE TYPE
FUTURE ELECTRICAL WORK LINE TYPE
DEMOLITION LINE TYPE ON DEMOLITION 
DRAWINGS

XX

XX

XXXX

XX

SWITCHGEAR
SWITCHBOARD
PANELBOARD
MOTOR CONTROL CENTER
TRANSFORMER

SYMBOL DESCRIPTION

SWGR
SWBD
PNL
MCC
XFMR

EQUIPMENT DESIGNATIONS
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ELECTRICAL ABBREVIATIONS

NOTE: THIS IS A STANDARD ABBREVIATION LIST.  SOME ABBREVIATIONS MAY NOT APPEAR ON THE 
ACCOMPANYING DRAWINGS.

ELECTRICAL SYMBOLS

ELECTRICAL SYMBOLS NOTES ELECTRICAL DRAWING PRESENTATION

2S1W 2 SPEED SINGLE WINDING

2S2W 2 SPEED DOUBLE WINDING

A, AMP AMPERE

A/C AIR CONDITIONING

AC ALTERNATING CURRENT

AFCI ARC FAULT CIRCUIT INTERRUPTER

AFF ABOVE FINISHED FLOOR

AFG ABOVE FINAL GRADE

AHU AIR HANDLING UNIT

AIC AMPS INTERRUPTING CAPACITY

ALT ALTERNATE

ANN ANNUNCIATOR

APPROX APPROXIMATELY

ARCH ARCHITECT

ATC AUTOMATIC TEMPERATURE CONTROL

ATS AUTOMATIC TRANSFER SWITCH

AV AUDIOVISUAL

AWG AMERICAN WIRE GAUGE

BAS BUILDING AUTOMATION SYSTEM

BFC BELOW FINISHED CEILING

BFG BELOW FINISHED GRADE

BLDG BUILDING

BOD BOTTOM OF DEVICE

C, CND CONDUIT

CATV CABLE TELEVISION

CB CIRCUIT BREAKER

CCTV CLOSED CIRCUIT TELEVISION

CKT, CCT CIRCUIT

CL CURRENT LIMITING

CLG CEILING

CONN CONNECT

CPT CONTROL POWER TRANSFORMER

CT CURRENT TRANSFORMER

CTR CENTER

CU, CO COPPER

CX CONNECT TO EXISTING

DC DIRECT CURRENT

DISC DISCONNECT

DN DOWN

DP DISTRIBUTION PANEL

DPDT DOUBLE POLE DOUBLE THROW

DPST DOUBLE POLE SINGLE THROW

DT DOUBLE THROW

DWG DRAWING

E, EMERG EMERGENCY

EA EACH

EC EMPTY CONDUIT

EF EXHAUST FAN

EH ELECTRIC HEATER

ELEC ELECTRIC

ELEV ELEVATION, ELEVATOR

ETR EXISTING TO REMAIN

EWC ELECTRIC WATER COOLER

EX EXISTING

EXP EXPOSED

FA FIRE ALARM

FAAP FIRE ALARM ANNUNCIATOR PANEL

FACP FIRE ALARM CONTROL PANEL

FBO FURNISHED BY OTHERS

FC FAN COIL

FDR FEEDER

FLA FULL LOAD AMPERES

FLR FLOOR

FR FRAME

FU FUSED, FUSIBLE

FUSS FUSED SAFETY SWITCH

FVNR FULL VOLTAGE NON-REVERSING

FVR FULL VOLTAGE REVERSING

GEN GENERATOR, GENERAL

GFCI GROUND FAULT CIRCUIT
INTERRUPTER

GFI GROUND FAULT INTERRUPTER

GFP GROUND FAULT PROTECTED

GFR GROUND FAULT RELAY

GRD GROUND

GRS GALVANIZED RIGID STEEL

HID HIGH INTENSITY DISCHARGE

HOA HAND-OFF-AUTOMATIC

HP HEAT PUMP, HORSEPOWER

HPS HIGH PRESSURE SODIUM

HTR HEATER

HV HIGH VOLTAGE

HZ HERTZ

IG ISOLATED GROUND

JB JUNCTION BOX

KCMIL THOUSAND CIRCULAR MILS

KV KILOVOLTS

KVA KILOVOLT AMPERES

KVAR KILOVOLT AMPERES REACTIVE

KW KILOWATTS

2S1W 2 SPEED SINGLE WINDING

2S2W 2 SPEED DOUBLE WINDING

A, AMP AMPERE

A/C AIR CONDITIONING

AC ALTERNATING CURRENT

AFCI ARC FAULT CIRCUIT INTERRUPTER

AFF ABOVE FINISHED FLOOR

AFG ABOVE FINAL GRADE

AHU AIR HANDLING UNIT

AIC AMPS INTERRUPTING CAPACITY

ALT ALTERNATE

ANN ANNUNCIATOR

APPROX APPROXIMATELY

ARCH ARCHITECT

ATC AUTOMATIC TEMPERATURE CONTROL

ATS AUTOMATIC TRANSFER SWITCH

AV AUDIOVISUAL

AWG AMERICAN WIRE GAUGE

BAS BUILDING AUTOMATION SYSTEM

BFC BELOW FINISHED CEILING

BFG BELOW FINISHED GRADE

BLDG BUILDING

BOD BOTTOM OF DEVICE

C, CND CONDUIT

CATV CABLE TELEVISION

CB CIRCUIT BREAKER

CCTV CLOSED CIRCUIT TELEVISION

CKT, CCT CIRCUIT

CL CURRENT LIMITING

CLG CEILING

CONN CONNECT

CPT CONTROL POWER TRANSFORMER

CT CURRENT TRANSFORMER

CTR CENTER

CU, CO COPPER

CX CONNECT TO EXISTING

DC DIRECT CURRENT

DISC DISCONNECT

DN DOWN

DP DISTRIBUTION PANEL

DPDT DOUBLE POLE DOUBLE THROW

DPST DOUBLE POLE SINGLE THROW

DT DOUBLE THROW

DWG DRAWING

E, EMERG EMERGENCY

EA EACH

EC EMPTY CONDUIT

EF EXHAUST FAN

EH ELECTRIC HEATER

ELEC ELECTRIC

ELEV ELEVATION, ELEVATOR

ETR EXISTING TO REMAIN

EWC ELECTRIC WATER COOLER

EX EXISTING

EXP EXPOSED

FA FIRE ALARM

FAAP FIRE ALARM ANNUNCIATOR PANEL

FACP FIRE ALARM CONTROL PANEL

FBO FURNISHED BY OTHERS

FC FAN COIL

FDR FEEDER

FLA FULL LOAD AMPERES

FLR FLOOR

FR FRAME

FU FUSED, FUSIBLE

FUSS FUSED SAFETY SWITCH

FVNR FULL VOLTAGE NON-REVERSING

FVR FULL VOLTAGE REVERSING

GEN GENERATOR, GENERAL

GFCI GROUND FAULT CIRCUIT
INTERRUPTER

GFI GROUND FAULT INTERRUPTER

GFP GROUND FAULT PROTECTED

GFR GROUND FAULT RELAY

GRD GROUND

GRS GALVANIZED RIGID STEEL

HID HIGH INTENSITY DISCHARGE

HOA HAND-OFF-AUTOMATIC

HP HEAT PUMP, HORSEPOWER

HPS HIGH PRESSURE SODIUM

HTR HEATER

HV HIGH VOLTAGE

HZ HERTZ

IG ISOLATED GROUND

JB JUNCTION BOX

KCMIL THOUSAND CIRCULAR MILS

KV KILOVOLTS

KVA KILOVOLT AMPERES

KVAR KILOVOLT AMPERES REACTIVE

KW KILOWATTS
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1. NOTIFY THE OWNER, IN WRITING, AT LEAST SEVEN (7) DAYS IN ADVANCE OF ALL REQUIRED SHUTDOWNS OF WATER, FIRE, SEWER, GAS,
ELECTRICAL SERVICE, OR OTHER UTILITIES. UPON WRITTEN RECEIPT OF APPROVAL FROM OWNER, SHUTDOWN SHALL BE PERFORMED

BETWEEN THE HOURS OF SIX (6) P.M. AND SIX (6) A.M. OR AS DIRECTED OTHERWISE BY THE OWNER AND SHALL BE ACCOMPLISHED
AT NO ADDITIONAL CONTRACT COST. AT THE END OF EACH SHUTDOWN ALL SERVICES SHALL BE RESTORED SO THAT NORMAL USE OF

THE UTILITIES CAN CONTINUE.

2.

3.

4.

5.

6.

7.

8.

9.

10.

ALL WORK SHALL BE PERFORMED IN A SEQUENCE AND DURING HOURS TO MINIMIZE DISRUPTION TO THE BUILDING DURING CONSTRUCTION.

11.

ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH THE NORTH CAROLINA CODES AND THE LOCAL FIRE MARSHALL'S REQUIREMENTS.

12.

THIS CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING WITH ALL OTHER TRADES/ SUBCONTRACTORS INCLUDING BUT NOT

LIMITED TO AUTOMATIC TEMPERATURE CONTROLS, ELECTRICAL, AND GENERAL TRADES.

13.

CONTRACTOR SHALL MAINTAIN ACCESS TO ALL STAIRWELLS AND EGRESS CORRIDORS DURING CONSTRUCTION.

14.

ALL PENETRATIONS IN THE SMOKE BARRIER OR FIRE WALLS MUST BE SEALED WITH AN APPROVED UL LISTED FIRE STOP MATERIAL

AFTER SERVICES ARE RUN THROUGH. ALL PENETRATIONS THROUGH EXTERIOR WALLS ABOVE AND BELOW GRADE OR SLAB ON GRADE
MUST BE WATERPROOFED.

15.

CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS AND SITE CONDITIONS BEFORE COMMENCING WORK.

16.

THIS CONTRACT REQUIRES COMPLETE, FINISHED WORKABLE PROJECT OF THE AREAS INDICATED BY THE CONTRACT DOCUMENTS, AND

SHALL INCLUDE ALL MATERIALS AND LABOR NECESSARY TO COMPLETE SAME, REGARDLESS OF WHETHER OR NOT EACH AND EVERY
NECESSARY WORK OR ITEM IS SPECIFICALLY INDICATED ON ANY OTHER PORTION OF THE DRAWING AND/OR NOTES.

17.

ALL DETAILS AND SECTIONS SHOWN ON THE DRAWINGS ARE INTENDED TO BE TYPICAL AND SHALL BE CONSTRUED TO APPLY TO ANY
SIMILAR SITUATION ELSEWHERE ON THE PROJECT, EXCEPT WHERE A DIFFERENT DETAIL IS SHOWN.

18.

CONTRACTOR SHALL FURNISH ALL ADDITIONAL DATA AND DOCUMENTATION TO SECURE ALL REQUIRED PERMITS AND SHALL COORDINATE

THIS DATA WITH THE CONSTRUCTION DOCUMENTS WHERE REQUIRED.

19.

AS A MINIMUM, ALL WORK SHALL CONFORM TO THE INTERNATIONAL BUILDING CODE WITH NORTH CAROLINA STATE AMENDMENTS.
WHERE MORE STRINGENT CODES ARE ADOPTED, THEY SHALL GOVERN THE WORK.

20.

ALL WORK SHALL CONFORM TO APPLICABLE FEDERAL, STATE, COUNTY AND LOCAL CODES AND ORDINANCES.

21.

TO PROVIDE ACCESSIBILITY FOR THE PHYSICALLY HANDICAPPED, ALL WORK SHALL CONFORM TO PUBLIC LAW 101-336 (AMERICANS
WITH DISABILITIES ACT OF 1993).

22.

ALL WORK SHALL CONFORM TO THE NFPA 101-LIFE SAFETY CODE.

23.

AROUND ALL EXPOSED PIPES, CONDUIT OR DUCTS, INSTALL ENCLOSURES OF THE SAME MATERIAL AND FINISH AS ADJACENT WORK,

UNLESS NOTED OTHERWISE.

24.

FIELD CHECK ALL ROUGH AND/OR FINISH DIMENSIONS FOR ACCURATE FITTING OF EQUIPMENT, CABINETS, COUNTERS, FIXTURES AND

ACCESSORIES BEFORE FABRICATION. PROVIDE AND INSTALL ALL NECESSARY FILLERS, SCRIBE STRIPS, PANELS, BASES OR TRIM TO
COMPLETE AND FINISH INSTALLATIONS.

25.

ALL SWITCHES, OUTLETS, THERMOSTATS, CLOCKS, SPEAKERS OR OTHER WALL MOUNTED DEVICES OR CONTROLS SHALL BE INSTALLED IN

LOCATIONS WHICH ARE UNOBSTRUCTED BY CABINETS, COUNTERS, RACKS, FIXTURES, FURNISHINGS OR EQUIPMENT. ITEMS INTENDED
FOR WALL MOUNTING SHALL NOT BE INSTALLED ON, THROUGH OR INTO ANY OTHER EQUIPMENT UNLESS SPECIFICALLY CALLED FOR.

VERIFY MOUNTING HEIGHTS WITH ADA REQUIREMENTS.

26.

PROVIDE AND INSTALL ALL NECESSARY HARDWARE, BRACKETS, BRACING, ANCHORING, INSERTS, BLOCKING, FURRING OR OTHER
SUPPLEMENTARY ITEMS NEEDED FOR COMPLETE INSTALLATION OF EQUIPMENT, CABINETS, FIXTURES, AND ACCESSORIES.

27.

ALL CONTRACTORS ARE TO COORDINATE THE WORK OF EACH OTHER, SO THAT THE WORK AND SCHEDULE ARE NOT IMPEDED.
SCHEDULE WORK PROGRESS THROUGHOUT THE ENTIRE PROJECT TO PREVENT CONFLICTS AND INTERFERENCE, OBTAIN ALL NECESSARY

INFORMATION SUCH AS SIZES, LOCATIONS, TEMPLATES, LAYOUT, DIMENSIONS AND ALL OTHER INFORMATION NECESSARY FOR A PROPER
AND WELL COORDINATED INSTALLATION. PRIOR TO INSTALLATION OF ITEMS, CONFER WITH EACH CONTRACTOR EXACT LOCATION OF ALL
ITEMS.

28.

WHERE MATERIALS REFERENCED ON DRAWINGS, OR NECESSARY TO COMPLETE THE WORK OF THIS CONTRACT ARE NOT SPECIFIED
HEREIN, PROVIDE BEST QUALITY MATERIALS. WHERE MATERIALS ARE INTENDED TO MATCH EXISTING, PROVIDE CLOSEST POSSIBLE MATCH,
SUBJECT TO OWNER'S APPROVAL. ALL ITEMS AND WORK ON DRAWINGS ARE NEW UNLESS INDICATED OTHERWISE. ALL WORK WHICH HAS

BEEN DAMAGED SHALL BE REPAIRED OR REPLACED. WHERE ITEM CANNOT BE REPAIRED TO A ""NEW CONDITION"", OR WHERE THE
STRUCTURAL INTEGRITY HAS BEEN AFFECTED, ITEM SHALL BE REPLACED.

29.

CONTRACTOR SHALL OBTAIN FROM OWNER ALL REQUIREMENTS FOR INSTALLATION OF OWNER PROVIDED EQUIPMENT INCLUDING ROUGHING

DIAGRAMS, INSTALLATION INSTRUCTIONS, ELECTRICAL SCHEMATICS, TEMPLATES, LAYOUTS AND DIMENSIONS AND ALL OTHER INFORMATION
NECESSARY FOR A PROPER, WELL COORDINATED INSTALLATION. PRIOR TO ROUGH-IN SERVICES, CONFER WITH OWNER EXACT LOCATION

OF ALL ITEMS.

ALL CONDUIT SHALL BE ROUTED CONCEALED IN WALLS EXCEPT IN ELECTRICAL/DATA ROOMS, OR WHERE INDICATED ON DRAWINGS.

CONDUITS SHALL BE ROUTED THROUGH BLOCKOUTS AT SHEAR WALLS, CORE DRILLS SHALL NOT BE ALLOWED. COORDINATE LOCATIONS 
WITH STRUCTURAL PLANS.

CONDUIT SHALL NOT BE ROUTED IN SLAB EXCEPT TO SERVE SLAB ON GRADE AREA FLOOR BOXES AND/OR ISLAND MILLWORK.

ALL 120V BRANCH CIRCUIT FEEDERS GREATER THAN 100-FT BUT LESS THAN 200-FT SHALL BE MINIMUM #10 AWG, THOSE GREATER
THAN 200-FT SHALL BE #8 AWG. COORDINATE FINAL CONDUCTOR SIZE BASED ON VOLTAGE DROP PER NEC REQUIREMENTS.  REFER TO 
SPECIFICATIONS.

COORDINATE MECHANICAL AIR DEVICE EQUIPMENT LOCATIONS AND QUANTITIES WITH DIVISION 23 DOCUMENTS. DEVICES INDICATED ON
MECHANICAL DRAWINGS AND MISSING FROM ELECTRICAL DRAWINGS SHALL BE CIRCUITED TO NEAREST ADJACENT AIR DEVICE EQUIPMENT

CIRCUIT.

ALL 120V, 20A RECEPTACLES WITHIN 6-FT OF THE OUTSIDE EDGE OF A SINK SHALL BE GFI PROTECTED PER NEC ARTICLE 210.8.

ALL ELECTRICAL EQUIPMENT FURNISHED BY THIS CONTRACTOR SHALL BE THIRD PARTY LISTED.

GENERAL ELECTRICAL NOTES

FOR ALL FIRE SMOKE DAMPERS, ELECTRICAL CONTRACTOR SHALL SUPPLY POWER TO EXTERNALLY MOUNTED DISCONNECT SWITCH. 
COORDINATE EXACT LOCATIONS AND QUANTITIES WITH M.C. PRIOR TO INSTALLATION.  DISCONNECT SHALL BE LOCATED IN ACCESIBLE SPACE 
ABOVE CEILING.

1. WHEN WORKING IN AND AROUND THE EXISTING BUILDING, EXTREME CARE SHALL BE EXERCISED WITH REGARD TO PROTECTION OF THE 
EXISTING STRUCTURE AND MECHANICAL AND ELECTRICAL SERVICES WHICH WILL REMAIN.  REPAIR, REPLACE, OR RESTORE TO THE 
SATISFACTION OF THE ENGINEER ALL EXISTING WORK DAMAGED IN THE PERFORMANCE OF DEMOLITION AND/OR NEW WORK.

2. ALL EXISTING WIRING, EQUIPMENT, CONDUITS, AND MATERIALS NOT REQUIRED FOR RE-USE OR RE-INSTALLATION (SHOWN OR 
OTHERWISE) SHALL BE REMOVED. ALL EXISTING MATERIALS AND EQUIPMENT WHICH ARE REMOVED AND ARE DESIRED BY THE OWNER, OR 
ARE INDICATED TO REMAIN THE PROPERTY OF THE OWNER, SHALL BE DELIVERED TO HIM ON THE PREMISES BY THE CONTRACTOR WHERE  
DIRECTED BY THE ENGINEER.  ALL OTHER MATERIALS AND EQUIPMENT WHICH ARE REMOVED SHALL BECOME THE PROPERTY OF THE 
CONTRACTOR AND SHALL BE REMOVED BY THE CONTRACTOR FROM THE PREMISES.

3. EXISTING CONDITIONS, I.E., PRESENCE AND LOCATION OF PANELBOARDS, LIGHTING FIXTURES, RECEPTACLES, EQUIPMENT, AND 
MATERIALS, INDICATED ARE BASED ON INFORMATION OBTAINED FROM AVAILABLE RECORD DRAWINGS AND FIELD SURVEYS AND ARE NOT 
WARRANTED TO BE COMPLETE OR CORRECT. CONTRACTOR SHALL FIELD VERIFY EXACT LOCATION OF ALL CONDUITS, EQUIPMENT, AND 
MATERIALS IN THE FIELD PRIOR TO STARTING ALL WORK.

4. EXISTING EQUIPMENT SIZES NOTED ARE FOR THE CONVENIENCE OF THE CONTRACTOR ONLY AND ARE NOT WARRANTED TO BE CORRECT. 
CONTRACTOR SHALL VERIFY ALL SIZES IN THE FIELD IF THEY AFFECT THEIR WORK.

5. WHEN EXISTING MECHANICAL AND ELECTRICAL WORK IS REMOVED, ALL CONDUITS, WIRING AND MATERIALS SHALL BE REMOVED TO A 
POINT BELOW THE FINISHED FLOORS OR BEHIND FINISHED WALLS AND CAPPED. SUCH POINTS SHALL BE FAR ENOUGH BEHIND FINISHED 
SURFACES TO ALLOW FOR THE INSTALLATION OF THE NORMAL THICKNESS OF FINISHED MATERIAL.

6. EXISTING WIRING & CONDUIT NO LONGER REQUIRED TO REMAIN IN SERVICE (SHOWN OR OTHERWISE) SHALL BE DISCONNECTED AND 
REMOVED BACK TO PANEL- BOARD UNLESS OTHERWISE INDICATED OR NOTED ON THE PLANS. REMOVE EXISTING PIPE HANGERS, 
SUPPORTS, CONDUIT, ETC.. UNDERGROUND CONDUIT TO BE REMOVED SHALL BE LIMITED TO PIPING IN THE AREAS OCCUPIED BY THE NEW 
CONSTRUCTION AND FIVE FEET (5') BEYOND THE NEW CONSTRUCTION. EXISTING CONDUIT INDICATED OR REQUIRED TO REMAIN IN SERVICE 
OR IN PLACE SHALL BE CAPPED, PLUGGED, OTHERWISE SEALED. NO EXISTING CONDUIT SHALL BE LEFT OPEN END.

7. EXISTING MECHANICAL AND ELECTRICAL EQUIPMENT, CONDUIT, WIRING, DEVICES, AND MATERIALS AFFECTED BY DEMOLITION OR NEW 
WORK INSTALLATION AND REQUIRED TO REMAIN IN SERVICE SHALL BE REINSTALLED OR SUPPORTED AS REQUIRED IN ACCORDANCE WITH 
NEW WORK SPECIFICATION. ALL WORK SHALL BE COMPLETED TO THE SATISFACTION OF THE ENGINEER AND AT NO ADDITIONAL CONTRACT 
COST.

8. PATCH TO MATCH EXISTING ALL NEW AND EXISTING OPENINGS AND WALLS, CEILINGS, ROOF, AND FLOOR SURFACES DAMAGED OR 
CREATED BY DEMOLITION WORK. PATCHING WHERE POSSIBLE SHALL MATCH EXISTING ADJACENT SURFACES AS TO THICKNESS, TEXTURES 
MATERIALS, AND COLOR.  ALL PATCHING SHALL BE PERFORMED TO THE SATISFACTION OF THE ENGINEER AND AT NO ADDITIONAL 
CONTRACT COST.

9. IN GENERAL ALL EQUIPMENT AND MATERIALS SHOWN "LIGHT" IS EXISTING TO REMAIN. ALL EQUIPMENT AND MATERIALS SHOWN "HEAVY 
AND DASHED" IS EXISTING AND SHALL BE DEMOLISHED.

GENERAL DEMOLITION NOTES

RMF ENGINEERING, INC.
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Eaddy Building HVAC &
Lab Exhaust Upgrades
& Repairs

4300 REEDY CREEK,
EADDY BUILDING,
RALEIGH, NC 27607

ELECTRICAL NOTES

E-002

07/11/2023

02220164.A0

SCOPE OF WORK

THE SCOPE OF WORK SHALL INCLUDE THE FOLLOWING:

BASE BID:

CHILLER
REPLACEMENT OF THE AIR-COOLED CHILLER AND ASSOCIATED CONTROLS.

EXHAUST FANS
REPLACEMENT OF LABORATORY EQUIPMENT EXHAUST FANS ALONG WITH NEW AUTOMATIC 
CONTROLS INCLUDING EF-1, EF-2, EF-4, EF-7, EF-8, EF-9, EF-10, EF-11, EF-12, EF-14. BASE BID FANS 
TO HAVE COMBINATION STARTER/DISCONNECT SWITCH.

TEST & BALANCE WITH COMMISSIONING
COMPLETE START-UP, BALANCING, AND COMMISSIONING WORK FOR THE BUILDING IN 
ACCORDANCE WITH THE PROJECT DRAWINGS AND SPECIFICATIONS. CERTIFICATION OF THE LAB 
FUME HOOD AIRFLOW PERFORMANCE.

ALTERNATE ONE:

DUCTLESS SPLIT SYSTEM
INSTALLATION OF A NEW DUCTLESS SPLIT SYSTEM IN MECHANICAL ROOM 137 WITH INDEPENDENT 
CONTROLS TO BE MONITORED BY SIEMENS BAS.

ALTERNATE TWO:

CHILLED WATER PUMP
INSTALLATION OF A NEW STANDBY CHILLED WATER PUMP WITH AUTOMATIC CONTROLS.

ALTERNATE THREE:

EXHAUST FANS
PROVIDE VARIABLE FREQUENCY DRIVE IN LIEU OF COMBINATION STARTER/DISCONNECT FOR 
REPLACEMENT EXHAUST FANS EF-1, EF-2, EF-4, EF-7, EF-8, EF-9, EF-10, EF-11, EF-12, EF-14

ALTERNATE FOUR:

AHU-1A & AHU-1B
REMOVAL OF THE SUPPLY FAN INLET GUIDE VANES. INSTALLATION OF INVERTER-DUTY FAN 
MOTORS. INSTALLATION OF NEW VARIABLE FREQUENCY DRIVES WITH AUTOMATIC CONTROLS.

7/11/2023
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& Repairs

4300 REEDY CREEK,
EADDY BUILDING,
RALEIGH, NC 27607

ELECTRICAL FIRST
FLOOR DEMOLITION
PLAN

E-101

07/11/2023

02220164.A0

GENERAL NOTESDRAWING NOTES

1
EXISTING CHILLER ACC-1 ALONG WITH ALL ASSOCIATED WIRING, CONDUIT AND CONTROLS  
TO BE REMOVED AND REPLACED. EXISTING UNDERGROUND CONDUIT SHALL BE REUSED 
FOR NEW WIRING BACK TO UTILITY TRANSFORMER. COORDINATE ALL SHUTDOWNS WITH 
THE UTILITY AND OWNER WITH MINIMUM 2 WEEK NOTICE. 

SCALE: 1/8" = 1'-0"E-101

FIRST FLOOR ELECTRICAL DEMO PLAN1

1

1. REFER TO GENERAL DEMOLITION NOTES ON SHEET E-002. COORDINATE ALL REMOVALS      
WITH MECHANICAL CONTRACTOR. 

2
REMOVE EXISTING MOTOR STARTERS SERVING EXHAUST FANS WHICH ARE DESIGNATED 
FOR REMOVAL ALONG WITH ALL ASSOCIATED WIRING AND CONDUIT BACK TO SOURCE. 
SEE ROOF DEMOLITION PLAN FOR SPECIFIC EXHAUST FANS DESIGNATED FOR REMOVAL. 

2

7/11/2023
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Eaddy Building HVAC &
Lab Exhaust Upgrades
& Repairs

4300 REEDY CREEK,
EADDY BUILDING,
RALEIGH, NC 27607

ELECTRICAL ROOF
DEMOLITION PLAN

E-102

07/11/2023

02220164.A0

GENERAL NOTESDRAWING NOTES

1
DISCONNECT EXISTING EF. REMOVE ALL ASSOCIATED WIRING, CONDUIT, AND 
CONTROLS TO BE REMOVED BACK TO SOURCE

SCALE: 1/8" = 1'-0"E-102

ROOF ELECTRICAL DEMO PLAN1

1. COORDINATE ALL REMOVALS WITH MECHANICAL CONTRACTOR.
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Eaddy Building HVAC &
Lab Exhaust Upgrades
& Repairs

4300 REEDY CREEK,
EADDY BUILDING,
RALEIGH, NC 27607

ELECTRICAL FIRST
FLOOR POWER PLAN

E-103

07/11/2023

02220164.A0

GENERAL NOTESDRAWING NOTES

1
NEW CHILLER ACC-1. SEE SINGLE LINE DIAGRAM AND EQUIPMENT AND MOTOR 
SCHEDULE FOR DETAILS. PROVIDE CONNECTION AS SHOWN. 

2 REMOVE AND REPLACE EXISTING 600A DISCONNECT. SEE SINGLE LINE FOR 
ADDITIONAL NOTES. 

SCALE: 1/8" = 1'-0"E-103

FIRST FLOOR ELECTRICAL NEW WORK PLAN1

1
2

COORDINATE ALL SHUTDOWNS AND PHASING WITH OWNER, GC AND MC. 

FOR CIRCUITING INFORMATION REFER TO EQUIPMENT AND MOTOR SCHEDULE 
ON SHEET E-601.

3

3 ALTERNATE 1: INTERIOR EVAPORATING SECTION IS POWERED FROM ROOFTOP 
CONDENSING SECTION. PROVIDE CONDUIT AND WIRE (AS INDICATED IN MOTOR 
AND EQUIPMENT SCHEDULE) FROM FIRST FLOOR TO ROOF CONDENSING 
SECTION AS REQUIRED. SEE ROOFTOP PLAN FOR LOCATION.

4 PROVIDE 120V CIRCUIT FOR HEAT TRACE. REFER TO MECHANICAL PLANS AND 
COORDINATE WITH M.C. FOR ALL PIPING RUNS REQUIRING HEAT TRACING.

4

JUNCTION BOX 
FOR HEAT TRACE

1.

2.

5 PROVIDE 120V CIRCUIT FOR NEW DDC PANEL AS SHOWN. REFER TO 
EQUIPMENT AND MOTOR SCHEDULE FOR CIRCUIT INFO. 

PRICING ALTERNATES
ALTERNATE 1 - DUCTLESS SPLIT SYSTEM
INSTALLATION OF A NEW DUCTLESS SPLIT SYSTEM IN MECHANICAL ROOM 137 WITH INDEPENDENT CONTROLS TO BE 
MONITORED BY BAS.

ALTERNATE 2 - CHILLED WATER PUMP
INSTALLATION OF A NEW STANDBY CHILLED WATER PUMP WITH AUTOMATIC CONTROLS.

ALTERNATE 3 - EXHAUST FAN VARIABLE FREQUENCY DRIVES
PROVIDE VFD FOR REPLACEMENT EXHAUST FANS INCLUDING EF-1, EF-2, EF-4, EF-7, EF-8, EF-9, EF-10, EF-11, EF-12, EF-14.

ALTERNATE 4 - AHU-1A & AHU-1B
REMOVAL OF THE SUPPLY FAN INLET GUIDE VANES. INSTALLATION OF INVERTER-DUTY FAN MOTORS. INSTALLATION OF NEW 
VARIABLE FREQUENCY DRIVES WITH AUTOMATIC CONTROLS.

7/11/2023
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ELECTRICAL ROOF
POWER PLAN

E-104

07/11/2023

02220164.A0

GENERAL NOTESDRAWING NOTES

1
NEW EXHAUST FAN. PROVIDE LOCAL DISCONNECT SAFETY SWITCH WITH AUXILIARY CONTACT FOR 
INTERLOCK SHUTDOWN OF VFD. SEE DETAIL SHEET E-501. CONTROL WIRING MUST BE RUN IN 
SEPARATE CONDUIT FROM POWER WIRING. TYPICAL FOR ALL ROOFTOP EQUIPMENT. 

SCALE: 1/8" = 1'-0"E-104

ROOF ELECTRICAL NEW WORK PLAN1

1. COORDINATE ALL SHUTDOWNS AND PHASING WITH OWNER, G.C, AND M.C. 

2 ALTERNATE 1: ROOFTOP SPLIT SYSTEM CU-1. SEE EQUIPMENT SCHEDULE FOR DETAILS.

7/11/2023



G

R

M

ETM ELAPSED TIME METER 
(PUMPS & FANS ONLY)

50 VA EXTRA CAPACITY
120V SECONDARY

480V OR 208V (EC TO VERIFY) PRIMARY

STARTREMOTE

OFF

LOCAL

VARIABLE FREQUENCY
STOP

M
XOO

REMOTE AUTO START

M

00X

VFC
CONVERTER/
DC LINK/
INVERTER

L1

L2

L3

G

FUSES
PRIMARY

TERMINAL IN STARTER. (TYPICAL)

MECHANICAL EQUIPMENT PROTECTION DEVICE 
(LOW FLOW SWITCH, LOW PRESSURE SWITCH, ETC.) 
OPENS TO STOP MOTOR.  PROVIDE JUMPER IF NO 
PROTECTION DEVICE IS REQUIRED

INCOMING LINE REACTOR (6 
PULSE ONLY) WHEN REQUIRED 
BY SPECIFICATIONS

00X

CONTROLLER - MAIN RELAY

M

VFD FAULT

RUNNING STATUS
TO REMOTE
CONTROL SYSTEM
(DIV.23)

(DIV.23)
CONTROL SYSTEM
TO REMOTE
VFD FAULT TO

L-O-R IN `REMOTE' TO
REMOTE CONTROL

SYSTEM (DIV. 23)

CONTACTS CLOSE TO

RUN MOTOR (DIV.23)

3∅/60HZ

POWER SUPPLY

MOTOR RUNNING 
STATUS LIGHT

MOTOR OFF 
STATUS LIGHT

RED LED

GREEN LED

10A

T1

T2

T3
M 3 PHASE INVERTER

DUTY MOTOR

2#12 AWG + 1#12 GRD

EARLY BREAK CONTACTS ON DISC. SW. AT MOTOR
CONTACTS OPEN PRIOR TO DISC. SW. BLADES OPENING

VFD

VFD WITH INTEGRAL DISCONNECT, 
FURNISHED BY DIVISION 
SPECIFYING EQUIPMENT. 
INSTALLED BY E.C.

LINEEQUIPMENT BY 
OTHER TRADES

DISCONNECT FURNISHED BY 
DIVISION SPECIFYING 
EQUIPMENT, INSTALLED BY E.C.. 

DISCONNECT LOCATED ON 
SECONDARY SIDE OF VFD SHALL 
INCLUDE INTERLOCK SWITCH TO VFD. 
WHEN HANDLE ON DISCONNECT IS IN 
OFF POSITION, THE INTERLOCK MUST 
OPEN THE COMMAND TO THE DRIVE.

CONDUIT PENETRATION AT ROOF DECK

EXISTING BUILT-UP ROOF

EXISTING ROOF DECK

METAL FLASHING

PIPE BONNENT - NO. 18 GAUGE

GALVANIZED SHEET STEEL

PREFORMED SLEEVE - DIAMETER

REQUIRED X 18" LENGTH

RACEWAY

BRANCH CIRCUIT

SEAL - NEOPRENE GLAND

CLAMP - STAINLESS STEEL

(NO SCALE)

CHILLER VFD

CHILLER CONTROL 
PANEL

NOTE:  PROVIDE ALL CONDUIT AND WIRING REQUIRED FOR COMPLETE CONNECTION 
AND OPERATION OF CHILLER WHETHER OR NOT EXPLICITLY SHOWN ON THIS DETAIL.

LFMC. PROVIDE CONDUIT SUPPORT 
ACCORDING TO NEC GUIDELINE

RIGID GALVANIZED 
CONDUIT

TO
600A D.S.

TO OWNER BAS 
CONTROL 

PANEL

CONTROL CONDUIT

2-2 1/2"C

BOND CHILLER FRAME TO 
EXISTING BUILDING GROUND 
LOOP. EC TO USE UL APPROVED 
BONDING CONNECTION TO 
EXPOSED METAL STRUCTURE. 

NEMA "3R" LOCKABLE 
SERVICE RATED 
DISCONNECT 

EXISTING SECONDARY 
SERVICE CONDUITS TO 
UTILITY TRANSFORMER

FEEDERS TO REPLACEMENT 
CHILLER (IN EXISTING 2 - 2.5" 
UNDERGROUND CONDUIT)
SEE DETAIL 6, E-501

PROVIDE NEW 
GROUND GRID

~

CADWELD GROUND WIRE 
TO GROUND ROD, TYPICAL

TOP OF GROUND ROD
SHALL BE 1'-0" BELOW
GRADE

3/4" X 10'-0" COPPER
CLAD GROUND ROD,
TYPICAL OF 3

NOTE:

1.     WHERE RESISTANCE OF      
        THIS ASSEMBLY IS 
        GREATER THAN 5 OHMS, 
        DRIVE RODS DEEPER. A 
        SECOND ROD SHALL BE 
        EXOTHERMICALLY 
        WELDED TO EACH.

#4/0 BARE COPPER
GROUND WIRE, TYPICAL

TO CHILER SERVICE 
DISCONNECT
NEUTRAL

20
'-0

" 
M

IN
IM

U
M

20'-0" M
IN

IM
U

M

20'-0" MINIMUM
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ELECTRICAL
DETAILS

E-501
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02220164.A0

SCALE: N.T.S.E-501

DETAIL - TYP. VARIABLE FREQUENCY DRIVE MOTOR CONTROL - MINIMUM REQUIREMENTS1

SCALE: N.T.S.E-501

DETAIL - TYPICAL VFD DETAIL2

SCALE: N.T.S.E-501

DETAIL - CONDUIT ROOF PENETRATION3

SCALE: N.T.S.E-501

DETAIL - CHILLER CONDUIT CONNECTION6

SCALE: N.T.S.E-501

E - DETAIL - SERVICE ENTRANCE8

8

E-501

6

E-501

SCALE: 12" = 1'-0"E-501

E - DETAIL - GROUND GRID4

4

E-501

8

E-501

7/11/2023



UTILITY POLE AT STREET 

POWER COMPANY 
TRANSFORMER 
1500KVA
24 KV-480/277 V
3 PHASE, 4W. PAD 
MOUNT

RX 
CHILLER

MCP MDP

T1

LDP
H2 L4 H3

NEW 
CHILLER

GROUND LEVEL 

MECHANICAL 
COURTYARD  
EXTERIOR

BUILDING 
INTERIOR

TYPICAL WATER OR GAS PIPE

N

G

EXISTING 4-WIRE SERVICE
CHILLER SERVICE

MAIN SWBD

CHILLER

N

G

NEW GROUND GRID

L3A L3B

ELECTRICAL NOTES

EQUIPMENT PROVIDED BY TRADES OTHER THAN ELECTRICAL.

CONDUIT & WIRING BY MECHANICAL, PLUMBING CONTRACTOR
OR OTHER TRADES OTHER THAN ELECTRICAL.

IF AN ADDITIONAL DISCONNECT IS REQUIRED BY
NEC, IT SHALL BE PROVIDED AND INSTALLED BY
THE CONTRACTOR PROVIDING THE EQUIPMENT.

A COMBINATION STARTER OR VFD MAY BE USED IN
LIEU OF A SEPARATE DISCONNECT SWITCH AND
STARTER. LOCATE ADJACENT TO EQUIPMENT. DISCONNECT

SWITCHBOARD, PANELBOARD, FEEDER CIRCUIT WIRING AND CONDUIT
PROVIDED BY ELECTRICAL TRADE AS SHOWN ON THE ELECTRICAL
DRAWINGS. SEE PANELBOARD SCHEDULES FOR WIRE AND BREAKER SIZES.

CONTRACTOR SHALL PROVIDE LINE SIDE WIRING TO
INSTALLED ADJACENT TO EQUIPMENT. THE ELECTRICAL

JUNCTION BOX MAY BE SHOWN ON ELECTRICAL PLANS
FOR SOME EQUIPMENT. IF NO STARTER OR
DISCONNECT IS SUPPLIED, A JUNCTION BOX SHALL BE

TRADES OTHER THAN ELECTRICAL.
PROVIDED BY MECHANICAL, PLUMBING CONTRACTOR OR OTHER
THE JUNCTION BOX. LOAD SIDE WIRING WILL BE

FOR PROJECTS UTILIZING AN MCC, THE STARTER, CB, AND/OR
THE VFD LOCATED IN THE MCC SHALL BE PROVIDED BY THE ELECTRICAL
CONTRACTOR.

IN ALL CASES THE CONTRACTOR SUPPLYING THE EQUIPMENT
SHALL MAKE THE FINAL ELECTRICAL TERMINATIONS, START UP, AND TEST
THE EQUIPMENT.

IF THE ROOF TOP EQUIPMENT IS NOT PROVIDED WITH
BUILT IN DISCONNECT SWITCH, THE ELECTRICAL CONTRACTOR SHALL
PROVIDE A DISCONNECT SWITCH.

SWITCH, VFD AND/OR STARTER SHALL BE PROVIDED BY
THE CONTRACTOR PROVIDING THE EQUIPMENT.

SWITCHBOARD

PANELBOARD
MOTOR CONTROL
CENTER

STARTER

JB

ROOF
TOP
EQUIPMENT
WITH
BUILT-IN
SWITCH

1

1

1

1
1

1

DISC.
SWITCH

9

6

2

2

2

2

2

3

3

3

5 5

5

5 5

2

3

4

5

6

7

8

9

4

55

5

NOTE:

RUN

RESET HAND/OFF/AUTO

MOTOR NAME

ON

TRIP

OFF

1.     FOR MCC BUCKETS CONTAINING STARTERS BEING REPLACED WITH FEEDER 
        BREAKERS, CONTRACTOR MUST ASSURE ONLY THE NEW CIRCUIT BREAKER TO 
        REMAIN IN BUCKET. CONTACTOR, MOTOR OVERLOAD, TERMINAL BLOCKS, FUSE 
        BLOCKS, CABLES, MOTOR CIRCUIT PROTECTOR, ETC. TO BE REMOVED FROM BUCKET. 
        REMOVE PILOT LIGHTS AND UNUSED DEVICES IN FRONT DOOR COVER AND PROVIDE 
        NEW DOORS AND/OR MANUFACTURERS SUPPLIED CLOSURES FOR DEVICE OPENINGS
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ELECTRICAL SINGLE
LINE DIAGRAM

E-601

07/11/2023

02220164.A0

SCALE: N.T.S.

PARTIAL SINGLE LINE DIAGRAM - EXISTING

EQUIPMENT & MOTOR SCHEDULE

DESIGNATION DESCRIPTION KVA VOLT POLES HP PANEL NAME CIRCUIT # WIRE SIZE (MINIMUM) OCP
STARTER /

CONTROLLER
STARTER/CONTROLLER

PROVIDED / INSTALLED BY
DISCONNECT

DISCONNECT PROVIDED
BY / INSTALLED BY

REMARKS

ACC-1 CHILLER 276.00 480 3
2 SETS (4#250KCMIL,
#1/0G, IN EX. 2.5"C)

450A D.S. MC/EC 600A MC/EC
FED FROM UTILITY

TRANSFORMER

CU-1 DUCTLESS SPLIT SYSTEM 2.28 208 2 N/A L3B 15,17 2#12, #12G, 3/4"C 20A MC/EC ALTERNATE 1

DDC PANEL DDC CONTROL PANEL 0.10 120 1 N/A L3B 13 2#12, #12G, 3/4"c 20A N/A N/A N/A MC/EC

P-1A CHILLED WATER PUMP 17.45 480 3 15 MCP MCP:12 3#8, #10G, 3/4"C 40A VFD MC/MC 60A MC/EC ALTERNATE 2

VFD-AHU-1A AIR HANDLER FAN 17.45 480 3 15 H3 (EXISTING) 38,40,42 3#10, #10G, 3/4"C 40A VFD MC/MC 30A MC/EC ALTERNATE 4

VFD-AHU-1B AIR HANDLER FAN 17.45 480 3 15 H3 (EXISTING) 32,34,36 3#10, #10G, 3/4"C 40A VFD MC/MC 30A MC/EC ALTERNATE 4

VFD-EF-1 EXHAUST FAN EF-1 2.49 480 3 1.5 H2 (EXISTING) 19,21,23 3#12, #12G, 3/4"C 15A VFD MC/MC 30A MC/EC ALTERNATE 3

VFD-EF-2 EXHAUST FAN EF-2 2.49 480 3 1.5 H2 (EXISTING) 19,21,23 3#12, #12G, 3/4"C 15A VFD MC/MC 30A MC/EC ALTERNATE 3

VFD-EF-4 EXHAUST FAN EF-4 1.75 480 3 1 H2 (EXISTING) 1,3,5 3#12, #12G, 3/4"C 15A VFD MC/MC 30A MC/EC ALTERNATE 3

VFD-EF-7 EXHAUST FAN EF-7 2.49 480 3 1.5 H3 (EXISTING) 25,27,29 3#12, #12G, 3/4"C 15A VFD MC/MC 30A MC/EC ALTERNATE 3

VFD-EF-8 EXHAUST FAN EF-8 1.33 480 3 0.75 H2 (EXISTING) 7,9,11 3#12, #12G, 3/4"C 15A VFD MC/MC 30A MC/EC ALTERNATE 3

VFD-EF-9 EXHAUST FAN EF-9 2.83 480 3 2 H2 (EXISTING) 7,9,11 3#12, #12G, 3/4"C 15A VFD MC/MC 30A MC/EC ALTERNATE 3

VFD-EF-10 EXHAUST FAN EF-10 2.83 480 3 2 H2 (EXISTING) 7,9,11 3#12, #12G, 3/4"C 15A VFD MC/MC 30A MC/EC ALTERNATE 3

VFD-EF-11 EXHAUST FAN EF-11 2.83 480 3 2 H2 (EXISTING) 13,15,17 3#12, #12G, 3/4"C 15A VFD MC/MC 30A MC/EC ALTERNATE 3

VFD-EF-12 EXHAUST FAN EF-12 1.75 480 3 1 H2 (EXISTING) 13,15,17 3#12, #12G, 3/4"C 15A VFD MC/MC 30A MC/EC ALTERNATE 3

VFD-EF-14 EXHAUST FAN EF-14 1.75 480 3 1 H3 (EXISTING) 8,10,12 3#12, #12G, 3/4"C 15A VFD MC/MC 30A MC/EC ALTERNATE 3

Notes: Building Sq. Ft.: 0

Total Est. Demand (Amps): 211

Total Conn (Amps).: 211

Total Est. Demand (kVA): 175.60

Spare 158.15 100.00% 158.15 Total Conn. Load (kVA): 175.60

Equipment 17.45 100.00% 17.45

Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Legend:

Total Amps: 211

Total Conn. Load: 175.60

MCP:20 SPARE 3 400 20 0.00

MCP:19 SPARE 3 400 20 0.00

MCP:18 SPARE 3 400 20 0.00

MCP:17 SPARE 3 400 20 0.00

MCP:16 SPARE 3 400 20 0.00

MCP:15 SPARE 3 400 20 0.00

MCP:14 SPARE 3 400 20 0.00

MCP:13 SPACE 3 -- -- --

MCP:12 CHILLED WATER PUMP P-1A (ALT #2) 3 100 40 17.45 PROVIDE NEW CB IN SPARE SECTION. SEE DETAIL #3

MCP:11 P-3 3 100 15 4.98

MCP:10 AIR COMP. 3 100 15 5.80

MCP:9 AIR COMP. 3 100 20 14.50

MCP:8 DEAERATOR 3 100 15 6.65

MCP:7 CP-1 3 100 15 3.74

MCP:6 BOILER #2 3 100 15 3.74

MCP:5 BOILER #1 3 100 15 3.74

MCP:4 PANEL H2 3 400 125 59.00

MCP:3 AHU-2 3 100 45 26.20

MCP:2 P-2 3 100 15 9.90

MCP:1 P-1 3 100 30 19.90

CKT Circuit Description # of Poles Frame Size Trip Rating Load Remarks

Notes:

Enclosure: MCB Rating: 400

Mounting: Wires: 4 Mains Rating: 400

Supply From: Phases: 3 Mains Type: DO NOT USE

Location: MECHANICAL 160 Volts: 480/277 Wye A.I.C. Rating: 15000

Switchboard: MCP

UNLESS OTHERWISE NOTED, ALL EQUIPMENT SHOWN ABOVE IS EXISTING TO REMAIN. 

EXISTING CHILLER ALONG WITH ASSOCIATED WIRING AND DISCONNECT TO BE 
REMOVED AND REPLACED. REFER TO MECHANICAL DRAWINGS, FLOORPLANS 
AND EQUIPMENT SCHEDULE BELOW FOR ADDITIONAL DETAILS. REMOVE AND 
REPLACE EXISTING WIRING FROM UTILITY TRANSFORMER TO CHILLER, EXISTING 
UNDERGROUND CONDUIT SHALL BE REUSED. ALL EXISTING UTILITY METERING 
SHALL REMAIN, AND BE RE-CONNECTED AS REQUIRED.  

1

1

PRICING ALTERNATES
ALTERNATE 1 - DUCTLESS SPLIT SYSTEM
INSTALLATION OF A NEW DUCTLESS SPLIT SYSTEM IN MECHANICAL ROOM 137 WITH INDEPENDENT CONTROLS TO BE MONITORED BY BAS.

ALTERNATE 2 - CHILLED WATER PUMP
INSTALLATION OF A NEW STANDBY CHILLED WATER PUMP WITH AUTOMATIC CONTROLS.

ALTERNATE 3 - EXHAUST FAN VARIABLE FREQUENCY DRIVES
PROVIDE VFD FOR REPLACEMENT EXHAUST FANS INCLUDING EF-1, EF-2, EF-4, EF-7, EF-8, EF-9, EF-10, EF-11, EF-12, EF-14.

ALTERNATE 4 - AHU-1A & AHU-1B
REMOVAL OF THE SUPPLY FAN INLET GUIDE VANES. INSTALLATION OF INVERTER-DUTY FAN MOTORS. INSTALLATION OF NEW VARIABLE FREQUENCY DRIVES 
WITH AUTOMATIC CONTROLS

2

2 PROVIDE NEW SERVICE RATED 600A DISCONNECT IN NEMA 3R ENCLOSURE.  SEE 
DETAIL #8 ON SHEET E-501.

3

PROVIDE (3) NEW 3/4" x 10'0" GROUND RODS, #4/0 AWG BARE CU GROUND. TIE IN 
WITH EXISTING BUILDING GROUNDING SYSTEM. SEE DETAIL #4 E501 FOR 
GROUNDING GRID INFORMATION. 

3

EXISTING

SCALE: 12" = 1'-0"E-601

DETAIL - SCO DIV OF RESPONSIBILITIES1

GROUNDING DETAILS 

1

2 BOND GAS AND WATER PIPING SYSTEMS TO THE GROUNDED CONDUCTOR AT 
THE CHILLER SERVICE. 

PROVIDE (3) NEW 3/4" x 10'0" GROUND RODS, REFER TO DETAIL #4, E501. #4/0 
AWG BARE CU GROUND. TIE IN WITH EXISTING BUILDING GROUNDING SYSTEM 
AND BOND TO MAIN SERVICE NEUTRAL BUS AND CHILLER SERVICE DISCONNECT 
NEUTRAL BAR. 

1

2

SCALE: 12" = 1'-0"E-601

E - DETAIL - MCC BUCKET REPLACEMENT3

SERVICE LOAD SUMMARY

EXISTING LOAD
LOADS REMOVED  
LOADS ADDED
NET LOAD

TOTAL LOAD

737.00 KW
251.47 KW
315.58 KW
  64.11 KW

801.11 KW

LOAD SUMMARY

EXISTING LOAD
LOADS REMOVED  
LOADS ADDED
NET LOAD

TOTAL LOAD

158.15 KW
    0.00 KW
  17.45 KW
  17.45 KW

175.60 KW

7/11/2023
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ELECTRICAL PANEL
SCHEDULES

E-602

07/11/2023

02220164.A0

GENERAL NOTES

Total Est. Demand Current: 138.53 A

Total Conn. Current: 138.53 A

Total Est. Demand: 115.17 kVA

Total Conn. Load: 115.17 kVA

Equipment 18.30 100.00% 18.30

Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

HT - INDICATES C.B. EQUIPPED WITH 30mA GROUND FAULT FOR EQUIPMENT

ST - INDICATES C.B. EQUIPPED WITH SHUNT TRIP DEVICE

GF - INDICATES C.B. IS GROUND FAULT TYPE (5mA FOR PERSONNEL)

LO - INDICATES C.B. EQUIPPED WITH "LOCK-ON" DEVICE

BREAKER TYPE KEYS:

TOTAL LOAD: 41.17 kVA 38.96 kVA 35.04 kVA

41 7.90 0.50 42 -- 20 A 1 TIME CLOCK --

39 7.90 2.21 40 -- 20 A 1 LGT - ENTRANCE ---- AHU-3 3 40 A --

37 7.90 2.21 38 -- 20 A 1 LGT - BOLLARDS --

-- SPARE 1 20 A -- 35 0.00 2.21 36 -- 20 A 1 LGT - PARKING --

-- PARKING LOT LIGHTS 1 20 A -- 33 2.21 2.21 34 -- 20 A 1 LGT - PARKING --

-- RELAY CABINET 2 1 20 A -- 31 2.21 2.21 32 -- 20 A 1 LGT - PARKING --

29 9.90 2.21 30 -- 20 A 1 LGT - RMS. 106-109 --

27 9.90 2.21 28 -- 20 A 1 LGT - RMS. 102-105 ---- RTU-1 3 50 A --

25 9.90 2.21 26 -- 20 A 1 LGT. RM. 101 --

23 1.66 2.21 24 -- 20 A 1 LGT - RM. 136 --

21 1.66 2.21 22 -- 20 A 1 LGT - RM. 136 --
SEE EQUIP.
SCHEDULE

EF-1,2 3 15 A

19 1.66 2.21 20 -- 20 A 1 LGT - RM. 136 --

17 1.53 2.21 18 -- 20 A 1 LGT - RMS. 137-139 --

15 1.53 2.21 16 -- 20 A 1 LGT - RM. 121 --
SEE EQUIP.
SCHEDULE

EF-11,12 3 15 A

13 1.53 2.21 14 -- 20 A 1 RELAY PANEL 1 --

11 2.33 0.00 12 -- 20 A 1 SPARE --

9 2.33 0.00 10 -- 20 A 1 SPARE --
SEE EQUIP.
SCHEDULE

EF-8,9,10 3 15 A

7 2.33 2.21 8 -- 20 A 1 POLE LIGHT --

5 0.58 1.80 6 -- 15 A 1 TERMINAL BOX 1-7 THRU... --

3 0.58 1.80 4 -- 15 A 1 TERMINAL BOX 1-11, 1-17 --
SEE EQUIP.
SCHEDULE

EF-3,4,5 3 15 A

1 0.58 1.80 2 -- 15 A 1 TERMINAL BOX 1-12, 1-13 --

WIRE SIZE LOAD DESCRIPTION P
TRIP

AMPS TYPE CKT A B C CKT TYPE
TRIP

AMPS P LOAD DESCRIPTION WIRE SIZE

A LIGHTING LOAD OF 2.21 KVA HAS BEEN ESTIMATED FOR LIGHTING CIRCUITS

PROVIDE FULL SIZE NEUTRAL BUS UNLESS NOTED OTHERWISE

PROVIDE GROUND BUS

PANEL NOTES:

MIN AIC: SEE ONE-LINE DIAGRAM WIRES: 4

ENCL NEMA: Type 1 PHASE: 3

MOUNTING: Surface VOLTS: 480/277 Wye

LOCATION: MAINS: MCB AMPS: 225

PANELBOARD: H2 (EXISTING)

Total Est. Demand Current: 85.81 A

Total Conn. Current: 85.81 A

Total Est. Demand: 71.34 kVA

Total Conn. Load: 71.34 kVA

Equipment 39.14 100.00% 39.14

Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

HT - INDICATES C.B. EQUIPPED WITH 30mA GROUND FAULT FOR EQUIPMENT

ST - INDICATES C.B. EQUIPPED WITH SHUNT TRIP DEVICE

GF - INDICATES C.B. IS GROUND FAULT TYPE (5mA FOR PERSONNEL)

LO - INDICATES C.B. EQUIPPED WITH "LOCK-ON" DEVICE

BREAKER TYPE KEYS:

TOTAL LOAD: 24.52 kVA 22.31 kVA 24.52 kVA

-- SPACE 1 -- -- 41 -- 5.82 42

-- SPACE 1 -- -- 39 -- 5.82 40

-- SPACE 1 -- -- 37 -- 5.82 38

40 A 3 AHU-1A (ALT #4)
SEE EQUIP.
SCHEDULE

-- SPACE 1 -- -- 35 -- 5.82 36

-- SPACE 1 -- -- 33 -- 5.82 34

-- SPARE 1 20 A -- 31 0.00 5.82 32

40 A 3 AHU-1B (ALT #4)
SEE EQUIP.
SCHEDULE

29 0.83 0.00 30

27 0.83 0.00 28
SEE EQUIP.
SCHEDULE

EF-7 3 15 A

25 0.83 0.00 26

-- 15 A 3 EF-21 --

-- LTG - RM. 163 1 20 A -- 23 2.21 0.00 24 -- 20 A 1 SPARE --

-- LTG - RMS. 163, 169 1 20 A -- 21 2.21 0.00 22 -- 20 A 1 SPARE --

-- LTG - RM. 165 1 20 A -- 19 2.21 0.00 20 -- 20 A 1 SPARE --

-- LTG - RM. 165 1 20 A -- 17 2.21 0.83 18

-- LTG - RMS. 127, 166, 167 1 20 A -- 15 2.21 0.83 16

-- LTG - CORRIDOR 1 20 A -- 13 2.21 0.83 14

-- 15 A 3 EF-26 --

-- LTG - RMS. 126, 171-173 1 20 A -- 11 2.21 0.58 12

-- LTG - RMS. 119, 120, 124,... 1 20 A -- 9 0.00 0.58 10

-- LTG - RMS. 116-118 1 20 A -- 7 2.21 0.58 8

15 A 3 EF-14
SEE EQUIP.
SCHEDULE

-- LTG - CORRIDOR 1 20 A -- 5 2.21 1.80 6 -- 15 A 1 TERMINAL BOX 1-2 THRU... --

-- LTG - RM. 111 1 20 A -- 3 2.21 1.80 4 -- 15 A 1 TERMINAL BOX 1-1, 1-14 --

-- LTG - RMS. 112, 113, 176 1 20 A -- 1 2.21 1.80 2 -- 15 A 1 TERMINAL BOX 1-15, 1-18 --

WIRE SIZE LOAD DESCRIPTION P
TRIP

AMPS TYPE CKT A B C CKT TYPE
TRIP

AMPS P LOAD DESCRIPTION WIRE SIZE

A LIGHTING LOAD OF 2.21 KVA HAS BEEN ESTIMATED FOR LIGHTING CIRCUITS

PROVIDE FULL SIZE NEUTRAL BUS UNLESS NOTED OTHERWISE

PROVIDE GROUND BUS

PANEL NOTES:

MIN AIC: SEE ONE-LINE DIAGRAM WIRES: 4

ENCL NEMA: Type 1 PHASE: 3

MOUNTING: Surface VOLTS: 480/277 Wye

LOCATION: MAINS: MCB AMPS: 225

PANELBOARD: H3 (EXISTING)

Total Est. Demand Current: 4.27 A

Total Conn. Current: 4.27 A

Total Est. Demand: 1.54 kVA

Equipment 1.00 100.00% 1.00 Total Conn. Load: 1.54 kVA

REC 0.54 100.00% 0.54

Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

HT - INDICATES C.B. EQUIPPED WITH 30mA GROUND FAULT FOR EQUIPMENT

ST - INDICATES C.B. EQUIPPED WITH SHUNT TRIP DEVICE

GF - INDICATES C.B. IS GROUND FAULT TYPE (5mA FOR PERSONNEL)

LO - INDICATES C.B. EQUIPPED WITH "LOCK-ON" DEVICE

BREAKER TYPE KEYS:

TOTAL LOAD: 1.18 kVA 0.36 kVA 0.00 kVA

-- SPARE 1 20 A -- L4:41 0.00 0.00 L4:42 -- 20 A 1 SPARE --

-- SPARE 1 20 A -- L4:39 0.00 0.00 L4:40 -- 20 A 1 SPARE --

2#12,#12G,3/4"C HEAT TRACE 1 20 A HT L4:37 1.00 0.00 L4:38 -- 20 A 1 SPARE --

-- REC - DOOR CHIMES 1 20 A -- L4:35 0.00 0.00 L4:36 -- 20 A 1 SPARE --

-- REC - TERRACE/LIBRARY 1 20 A -- L4:33 0.00 0.36 L4:34 20 A 1 REC - HVAC REC CUPOLA 2#12,#12G,3/4"C

-- REC - TOILETS 1 20 A -- L4:31 0.00 0.18 L4:32 20 A 1 REC - HVAC REC CUPOLA 2#12,#12G,3/4"C

-- REC - RECEPTION 1 20 A -- L4:29 0.00 0.00 L4:30 -- 20 A 1 PROJ. SCREEN --

-- REC - CORRIDOR 1 20 A -- L4:27 0.00 0.00 L4:28 -- 20 A 1 REC - CONFERENCE --

-- REC - MAIL 1 20 A -- L4:25 0.00 0.00 L4:26 -- 20 A 1 LGT - CONFERENCE --

-- REC - CORRIDOR 1 20 A -- L4:23 0.00 0.00 L4:24 -- 20 A 1 LGT - TERRACE --

-- REC - KITCHEN 1 20 A -- L4:21 0.00 0.00 L4:22 -- 20 A 1 LGT - CORRIDORS --

-- REC - KITCHEN 1 20 A -- L4:19 0.00 0.00 L4:20 -- 20 A 1 EF-15 --

-- REC - KITCHEN 1 20 A -- L4:17 0.00 0.00 L4:18 -- 20 A 1 REC - OFFICE 102&103 --

-- REC - VENDING 1 20 A -- L4:15 0.00 0.00 L4:16 -- 20 A 1 REC - OFFICE 104-106 --

-- REC - VENDING 1 20 A -- L4:13 0.00 0.00 L4:14 -- 20 A 1 REC - OFFICE 107-109 --

-- REC - OFFICE 112 & 113 1 20 A -- L4:11 0.00 0.00 L4:12 -- 20 A 1 REC - SECRETARY --

-- REC - LOUNGE 1 20 A -- L4:9 0.00 0.00 L4:10 -- 20 A 1 REC - KEY PUNCH --

-- REC - SUPERVISOR 1 20 A -- L4:7 0.00 0.00 L4:8 -- 20 A 1 REC - DATA PROCESSING --

-- REC - LOBBY 1 20 A -- L4:5 0.00 0.00 L4:6 -- 20 A 1 PLUGMOLD - MAIL --

-- REC - CONFERENCE 1 20 A -- L4:3 0.00 0.00 L4:4 -- 20 A 1 PLUGMOLD - MAIL --

-- REC - CONFERENCE 1 20 A -- L4:1 0.00 0.00 L4:2 -- 20 A 1 REC - COPIER --

WIRE SIZE LOAD DESCRIPTION P
TRIP

AMPS TYPE CKT A B C CKT TYPE
TRIP

AMPS P LOAD DESCRIPTION WIRE SIZE

PROVIDE FULL SIZE NEUTRAL BUS UNLESS NOTED OTHERWISE

PROVIDE GROUND BUS

PANEL NOTES:

MIN AIC: SEE ONE-LINE DIAGRAM WIRES: 4

ENCL NEMA: Type 1 PHASE: 3

MOUNTING: Surface VOLTS: 208/120 Wye

LOCATION: MAINS: MLO AMPS: 225

PANELBOARD: L4 (EXISTING)

1. CIRCUITS SHOWN IN HALFTONE ARE EXISTING TO REMAIN
CIRCUITS SHOWN IN BOLD DENOTES SCOPE OF WORK. 

Total Est. Demand Current: 7.11 A

Total Conn. Current: 7.11 A

Total Est. Demand: 2.56 kVA

Equipment 2.38 100.00% 2.38 Total Conn. Load: 2.56 kVA

REC 0.18 100.00% 0.18

Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

HT - INDICATES C.B. EQUIPPED WITH 30mA GROUND FAULT FOR EQUIPMENT

ST - INDICATES C.B. EQUIPPED WITH SHUNT TRIP DEVICE

GF - INDICATES C.B. IS GROUND FAULT TYPE (5mA FOR PERSONNEL)

LO - INDICATES C.B. EQUIPPED WITH "LOCK-ON" DEVICE

BREAKER TYPE KEYS:

TOTAL LOAD: 0.10 kVA 1.14 kVA 1.32 kVA

41 0.00 0.00 42 -- 20 A 1 WATER METER VAULT --
-- REC - FUME HOODS 2 20 A --

39 0.00 0.00 40 -- 20 A 1 SPARE --

37 0.00 0.00 38 -- 20 A 1 SPARE --
-- REC - FUME HOODS 2 20 A --

35 0.00 0.00 36 -- 20 A 1 SPARE --

33 0.00 0.00 34 -- 20 A 1 SPARE --
-- REC - FUME HOODS 2 20 A --

31 0.00 0.00 32 -- 20 A 1 SPARE --

-- SPARE 1 20 A -- 29 0.00 0.00 30 -- 20 A 1 SPARE --

-- SPARE 1 20 A -- 27 0.00 0.00 28 -- 20 A 1 SPARE --

-- SPARE 1 20 A -- 25 0.00 0.00 26 -- 20 A 1 SPARE --

-- SPARE 1 20 A -- 23 0.00 0.18 24 20 A 1 REC - HVAC REC CUPOLA 2#12,#12G,3/4"C

-- SPARE 1 20 A -- 21 0.00 0.00 22 -- 20 A 1 EFR-25 --

-- SPARE 1 20 A -- 19 0.00 0.00 20 -- 20 A 1 EF-24 --

17 1.14 0.00 18 -- 20 A 1 EF-23 --
CU-1 (ALT #1) 2 20 A

15 1.14 0.00 16 -- 20 A 1 EF-20 --

DDC PANEL 1 20 A 13 0.10 0.00 14 -- 20 A 1 EF-19 --

11 0.00 0.00 12 -- 20 A 1 EF-6 --
-- REC - FUME HOODS 2 20 A --

9 0.00 0.00 10 -- 20 A 1 EF-2 --

7 0.00 0.00 8 -- 20 A 1 EF-1 --
-- REC - FUME HOODS 2 20 A --

5 0.00 0.00 6 -- 20 A 1 REC - SHAKERS --

3 0.00 0.00 4 -- 20 A 1 REC - SHAKERS --
-- REC - FUME HOODS 2 20 A --

1 0.00 0.00 2 -- 20 A 1 REC - SHAKERS --

WIRE SIZE LOAD DESCRIPTION P
TRIP

AMPS TYPE CKT A B C CKT TYPE
TRIP

AMPS P LOAD DESCRIPTION WIRE SIZE

PROVIDE FULL SIZE NEUTRAL BUS UNLESS NOTED OTHERWISE

PROVIDE GROUND BUS

PANEL NOTES:

MIN AIC: SEE ONE-LINE DIAGRAM WIRES: 4

ENCL NEMA: Type 1 PHASE: 3

MOUNTING: Surface VOLTS: 208/120 Wye

LOCATION: MAINS: MCB AMPS: 225

PANELBOARD: L3B

LOAD SUMMARY

EXISTING LOAD
LOADS REMOVED  
LOADS ADDED
NET LOAD

TOTAL LOAD

19.55 KW
  0.00 KW
  2.56 KW
  2.56 KW

22.11 KW

LOAD SUMMARY

EXISTING LOAD
LOADS REMOVED  
LOADS ADDED
NET LOAD

TOTAL LOAD

21.18 KW
  0.00 KW
  1.54 KW
  1.54 KW

22.72 KW

LOAD SUMMARY

EXISTING LOAD
LOADS REMOVED  
LOADS ADDED
NET LOAD

TOTAL LOAD

71.34 KW
  0.00 KW
  0.00 KW
  0.00 KW

71.34 KW

LOAD SUMMARY

EXISTING LOAD
LOADS REMOVED  
LOADS ADDED
NET LOAD

TOTAL LOAD

109.34 KW
  12.47 KW
  18.30 KW
    5.83 KW

115.17 KW

7/11/2023
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