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SALVAGE WHITE BASE CABINETS, 
WALL CABINETS AND COUNTER TO 
BE RELOCATED AS SHOWN ON 
DRAWINGS A2.B AND A6.B.

EX6.1 1
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1/4" = 1'-0"D2.1

19 ROOM 008 DEMO PLAN

1/4" = 1'-0"D2.1

16 ROOM 234 DEMO PLAN

DEMOLITION NOTES

1" = 50'-0"D2.1

7 BASEMENT DEMO KEY PLAN
1" = 50'-0"D2.1

6 SECOND FLOOR DEMO KEY PLAN
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1" = 60'-0"A2.B

6 BASEMENT KEY PLAN

1/4" = 1'-0"A2.B

17 BASEMENT REMODEL PLAN - MonArk LAB FACILITY

MONARK EQUIPMENT

Mark TYPE MARK INDEX

GB1 GB1 -NANOFRAZOR 1

GB2 GB2 -MTL DEPOSTION & LITHO DEV. 2

GB3 GB3 -2D PREP & FAB 3

GB4 GB4 - IN-SITU CHARACTERIZATION 4

OT01 OPTICAL TABLE 1 - CHARACTERIZATION 10

OT02 OPTICAL TABLE 2 -OPTICOOL 11

OT03 OPTICAL TABLE 3 - MI S100 CRYOSTAT 12

OT04 OPTICAL TABLE 4 - LOW TEMP AFM & NANO OPTICAL MICROSCOPE 13

M01 OPTICOOL TOWER 15

M02 OPTICOOL CABINET 16

M03 OPTICOOL CRYOSTAT HELIUM COMPRESSOR 17

M04 OPTICOOL CRYOSTAT CHILLER 18

M05 MI CRYOSTAT 20

M07 MI COMPRESSOR 22

M08 AFM COMPRESSOR 24

M09 AFM FUTURE CHILLER 25

M10 FUTURE COMPRESSOR 30

M11 EVAPORATOR FOR THE GLOVEBOX 33

M12 NEW FUME HOOD 35

M13 RELOCATED FUME HOOD 35

1/8" = 1'-0"A2.B

16 FIRST FLOOR - VENT LOCATION PLAN

3" = 1'-0"A2.B

12 PLAN DETAIL @ WINDOW FRAMING
A2.B

WALL TYPES
3/4" = 1'-0"

11

1" = 60'-0"A2.B

7 FIRST FLOOR KEY PLAN
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DO1 

WORK TABLE 6'X 3' (2)

FREEZER

NEW
UPPER CABINETS OVER 
OWNER'S 2' X 5' TABLE 

OPTICAL 
TABLE
4' X 10'

S
.S

. T
A
B

LE

TABLE TABLE

10'-0"

RELOCATED SHELF

EXIST. 
WHITEBOARD

STANDUP 
DESK 
AREA

NEW BASE CABINET

ROOM 234

ROOM 234A

NEW BASE CABINETS
AND COUNTER

NEW BASE CABINETS
AND COUNTER

EXIST. UPPER CABINET

EXIST. BASE CABINETS AND SINK

EXIST. UPPER CABINET

EXIST. BASE CABINETS 
AND SINK

EXTEND COUNTER
OPEN BELOW

YO1 

DO5 

DO9 

DO2 YO2 YO3 

EXIST.

DO6 DO7 

9'-0"

TABLES, EQUIPMENT AND 
FURNITURE TO BE RELOCATED 
FROM ROOM 008, AND 
COORDINATED WITH OWNER

OPTIC TABLE, TABLES, 
EQUIPMENT AND FURNITURE TO 
BE RELOCATED FROM ROOM 
008, AND COORDINATED WITH 
OWNER

EXIST. EYE WASH 
STATION

FLOOR

CONC STAINED CONCRETE (SEE ALTERNATE 1)
EXIST   EXISTING

BASE

RB 4" RUBBER BASE
  

WALL

CONC CONCRETE  
GB/PNT#  GYPSUM BOARD/PAINT COLOR # TO BE DETERMINED

CEILING

SACT SUSPENDED ACOUSTICAL CEILING TILE
EXP EXPOSED STRUCTURE
GB/PNT#  GYPSUM BOARD/PAINT COLOR # TO BE DETERMINED 

COMMENTS

FINISH SCHEDULE APPLIES TO GENERAL AREA.
THERE MAYBE SPECIFIC FINISH REQUIREMENTS SHOWN 
ON DETAILS, DRAWINGS OR SPECIFICATIONS.

VERIFY BASE LOCATIONS ARE SHOWN ACCURATELY-IS 
BASE NEEDED AT CASEWORK, ETC?

ALTERNATE 1:  
FLUID APPLIED FLOORING

C
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1" = 50'-0"A2.2

6 SECOND FLOOR KEY PLAN

1/4" = 1'-0"A2.2

8 ROOM 234 REMODEL PLAN

DILPREET BAJWA EQUIPMENT

Mark EQUIPMENT Description

D01 WEATHER-O-METER

D02 HOT PRESS

D05 ULTRASONIC EQUIP.

D06 SMALL OVEN

D07 HERMA THERM OVEN

D09 UNIVERSAL TESTING
MACHINE

YAOFA LI EQUIPMENT

Mark EQUIPMENT Description

Y01 DUST FREE ROOM

Y02 VWR OVEN

Y03 LINDBERG OVEN

NEW DOOR SCHEDULE

DOOR
MARK

DOOR FRAME

HEAD
DETAIL

JAMB
DETAIL

SILL
DETAIL

MISC.
FIRE

RATING
DOOR NOTESSIZE

MATL FINISH HARDWARE
GROUPWIDTH HEIGHT THICK

BASEMENT LEVEL

008.2 3' - 0" 7' - 0" 1 3/4" HMTL PAINT PASSAGE

008.1 6' - 1" 6' - 8" 1 3/4" EXIST. RELOCATED

ROOM FINISH SCHEDULE
ROOM FLOOR WALLS CEILING FINISH

NOTES NAME MATERIAL BASE NORTH SOUTH EAST WEST FINISH HEIGHT
SECOND FLOOR

ROOM 234 EXIST EXIST GB/PNT# GB/PNT# GB/PNT# GB/PNT# EXP 14' - 0"

ROOM 234A EXIST EXIST GB/PNT# GB/PNT# GB/PNT# GB/PNT# EXP 14' - 0"

BASEMENT LEVEL

ROOM 008 CONC RB GB/PNT# GB/PNT# CONC GB/PNT# EXP/ SACT 14' - 3"

ROOM 008D CONC RB GB/PNT# GB/PNT# CONC GB/PNT# EXP/ SACT 14' - 3"

CHILLER CLOSET CONC GB/PNT# GB/PNT# CONC GB/PNT# GB/PNT# 8' - 0"

CORRIDOR (NORTH) EXIST RB EXIST GB/PNT# EXIST EXIST GB/PNT# 8' - 0"

CORRIDOR (WEST) EXIST RB EXIST GB/PNT# GB/PNT# EXIST EXIST. SACT 15' - 0"
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ENTRANCE 
DOORS AND 
FRAME  
RELOCATED

RELOCATED 
TRANSFORMER.  
COORDINATE 
LOCATION W/ 
LASER 
ENCLOSURE

RELOCATED 
CONDUIT  

OPTICOOL
CABINET

ELEC.
PANEL

ELEC.
XFMR.
ELEC.
XFMR.

1'-8"

CLEANROOM 
CEILING TILE

CLEANROOM 
CEILING TILE

1'-8"

6
'-8

"

LASER CURTAIN
KEEP 2" FROM 
FLOOR

CURTAIN TRACK

DCB

1'-8" 1'-8"
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LASER CURTAIN TRACK

SUSPENDED MTL. SHELF

CLEAN ROOM SUSPENDED CEILING

OPTIC TABLE

LASER CURTAIN

LASER CURTAIN
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"

5'-0" 5'-0"

SUSPENDED 
SHELVES ABOVE 
GLOVE BOX TRAIN
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MTL. STUD FRAMING FOR 
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PANEL END SUPPORT
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SHOWER 
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6
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'-6

"

1112
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VENT
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NEW ISLAND CASEWORK 
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COORDINATE AROUND 
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3
'-0

"

APRON FRAME 
w/DRAWER (TYP.)

D C B

NOTE: ALL CABINETS SHOWN ARE NEW UNLESS NOTED AS EXIST. AND 
RELOCATED.  ALL NEW CABINETS TO MATCH EXIST. WHITE CABINETS

EXIST.  UPPER CABINETS
RELOCATED

NEW HOOD
W/ VENT

RELOCATED EXIST. BASE 
COMBINATION CABINETS
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NEW ADA SINK 
CABINET
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HEPA FILTER
SEE MECH.
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TRANSFORMER.  
LOCATION 
COORDINATED 
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1/4" = 1'-0"A6.B

2 ROOM B08 NORTH INTERIOR ELEVATION

1/4" = 1'-0"A6.B

9 ROOM B08 WEST WALL INTERIOR ELEVATION
1/4" = 1'-0"A6.B

6 ROOM B08 SOUTH WALL INTERIOR ELEVATION

1/4" = 1'-0"A6.B

11 ISLAND CABINETS INTERIOR ELEVATION - NORTH

1/4" = 1'-0"A6.B

4 ROOM B08 EAST WALL INTERIOR ELEVATION

1/4" = 1'-0"A6.B

18 OPTICAL TABLE 2 & 3 ELEVATION
1/4" = 1'-0"A6.B

20 OPTICAL TABLE 2 ELEVATION
1/4" = 1'-0"A6.B

16 GLOVEBOX ELEVATION

1/4" = 1'-0"A6.B

15 ROOM 008D EAST ELEVATION
1/4" = 1'-0"A6.B

13 ISLAND CABINETS INTERIOR ELEVATION -SOUTH

3" = 1'-0"A6.B

1 SHELF SUSPENSION DETAIL



7 8

NEW BASE 
CABINETS

DO1 

DO5 DO6 
DO7 

YO1 

3'-0" 3'-0" 3'-0"

3
'-0

"

N

EXIST.  UPPER CABINET

EXIST.  LOWER CABINET

NEW LOWER CABINET

78

NEW BASE CABINETS

NEW UPPER &  
BASE CABINETSNEW UPPER CABINETS

1'-
6
"

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

2
'-6

"

1'-0"3'-0"3'-0"3'-0"

1'-
6
"

KNEE SPACE FOR STAND UP DESK

2'-6" 2'-6"

2
'-6

"

EXIST. 
ELEC. 
PANE
L

3
'-0

"

3'-0"

DO2 

N

RELOCATED WOOD SHELVES

ADD TO EXIST 
COUNTERS,  1 NEW 
BASE CABINET AND 
PENCIL DRAWER 
ABOVE KNEE 
SPACE .

EXISTING HOOD

EXIST.  UPPER CABINET

EXIST.  BASE CABINETEND PANEL 

EXTEND EXIST. COUNTER

D09

2'-6"KNEE SPACE

8

FREE STANDING 
TABLES RELOCATED 
FROM ROOM 008 
AND COORDINATED 
WITH OWNER.  ITEMS 
TO BE MOVED BY 
OWNER AND OWNER'S 
3RD PARTY MOVER. 

O

NEW UPPER CABINETS

EXIST. COLUMN

FREE STANDING TABLES RELOCATED 
FROM ROOM 008 AND 
COORDINATED WITH OWNER.  ITEMS 
TO BE MOVED BY OWNER AND 
OWNER'S 3RD PARTY MOVER. 

2'-6" 2'-6"

4
'-
6
"

2
'-6

"

FREE STANDING 
TABLES RELOCATED 
FROM ROOM 008 
AND COORDINATED 
WITH OWNER.  ITEMS 
TO BE MOVED BY 
OWNER AND OWNER'S 
3RD PARTY MOVER. 

8

EXIST. COLUMN

O

FREE STANDING TABLES 
RELOCATED FROM 
ROOM 008 AND 
COORDINATED WITH 
OWNER.  ITEMS TO BE 
MOVED BY OWNER AND 
OWNER'S 3RD PARTY 
MOVER. 

EXIST. WHITEBOARD TO 
REMAIN.

3
'-0

"

1" MIN

1" THICK, BLACK PHENOLIC 
WORK SURFACE

1" x 4" CLEAT ATTACHED TO WALL, 
BY CONTRACTOR
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6
"
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BY MANUFACTURER 
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6
"

  14"

3"

INTEGRAL TOE KICK

(2) ADJUSTABLE SHELVES

UNDERCABINET LIGHTING, 
WHERE OCCURS, 
SEE ELECTRICAL

AT ALL CASEWORK LOCATIONS, 
ENTER DUPLEX OUTLET 2" ABOVE 
TOP OF BACKPSPLASH (8" 
ABOVE COUNTERTOP, TYP.)

(2) ADJUSTABLE SHELVES

4
"

NOTE:  CASEWORK TO MATCH EXIST.
FISCHERBRAND MTL. CASEWORK IN ROOM 008 
AND KEWAUNEE WOOD CASEWORK IN ROOM 234.
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0
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3"

INTEGRAL TOE KICK

(2) ADJUSTABLE SHELVES

UNDERCABINET LIGHTING, 
WHERE OCCURS, 
SEE ELECTRICAL

AT ALL CASEWORK LOCATIONS, 
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(8" ABOVE COUNTERTOP, TYP.)

(2) ADJUSTABLE SHELVES
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(2) ADJUSTABLE SHELVES
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"
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2
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1/4" = 1'-0"A6.2

1 ROOM 234 NORTH INTERIOR ELEVATION
1/4" = 1'-0"A6.2

3 ROOM 234 EAST INTERIOR ELEVATION
1/4" = 1'-0"A6.2

4 ROOM 234 SOUTH INTERIOR ELEVATION

1/4" = 1'-0"A6.2

11 ROOM 234 WEST INTERIOR ELEVATION
1/4" = 1'-0"A6.2

12 ROOM 234-A NORTH INTERIOR ELEVATION
1/4" = 1'-0"A6.2

13 ROOM 234-A EAST INTERIOR ELEVATION
1/4" = 1'-0"A6.2

14 ROOM 234-A SOUTH INTERIOR ELEVATION

1/4" = 1'-0"A6.2

20 ROOM 234-A WEST INTERIOR ELEVATION
3/4" = 1'-0"A6.2

16 STANDARD CASEWORK
3/4" = 1'-0"A6.2

17 ADA SINK AND ADA BASE CABINET, ROOM 008
3/4" = 1'-0"A6.2

19 CASEWORK AT ISLAND, ROOM 008



MECHANICAL GENERAL NOTES:
THESE NOTES APPLY TO ALL MECHANICAL SHEETS AND TRADES, INCLUDING BUT NOT LIMITED 
TO, FIRE PROTECTION, PLUMBING, MEDICAL GAS, VENTILATION, PIPING AND TEMPERATURE 
CONTROL.

1. DRAWINGS SHOWING LOCATIONS OF EQUIPMENT, DUCTWORK, PIPING, ETC. ARE 
DIAGRAMMATIC AND MAY NOT ALWAYS REFLECT EXACT INSTALLATION CONDITIONS.  
DRAWINGS SHOW THE GENERAL ARRANGEMENT OF DUCTWORK, PIPING, EQUIPMENT, ETC., 
AND MAY NOT INCLUDE ALL OFFSETS AND FITTINGS REQUIRED FOR COMPLETE 
INSTALLATION.  THE DRAWINGS SHALL BE FOLLOWED AS CLOSELY AS ACTUAL BUILDING 
CONSTRUCTION AND THE WORK OF OTHERS WILL PERMIT.

2. DO NOT SCALE DRAWINGS.  VERIFY ALL DIMENSIONS AND CLEARANCES FROM 
ARCHITECTURAL, STRUCTURAL, SUBMITTALS, AND OTHER APPROPRIATE DRAWINGS OR 
PHYSICALLY AT SITE. REVIEW ALL DRAWINGS, INCLUDING THOSE OF OTHER TRADES.

3. COORDINATE ALL WORK WITH ALL OTHER TRADES PRIOR TO INSTALLATION TO PROVIDE 
CLEARANCES REQUIRED FOR OPERATION, MAINTENANCE, CODE COMPLIANCE, AND TO 
VERIFY NON-INTERFERENCE WITH OTHER WORK. DO NOT FABRICATE PRIOR TO 
VERIFICATION OF NECESSARY CLEARANCES FOR ALL TRADES. BRING ANY INTERFERENCES 
OR CONFLICTS TO THE ATTENTION OF THE ARCHITECT/ENGINEER BEFORE PROCEEDING 
WITH FABRICATION OR EQUIPMENT ORDERS.

4. REVIEW SPACE REQUIREMENTS OF EQUIPMENT SPECIFIED OR SUBSTITUTED AND MAKE 
REASONABLE ACCOMMODATIONS IN LAYOUT AND POSITIONING TO PROVIDE PROPER 
ACCESS.

5. ANY CHANGES REQUIRED TO ELIMINATE CONFLICTS OR THAT RESULT FROM A FAILURE TO 
COORDINATE SHALL BE MADE BY THE CONTRACTOR WITHOUT ADDITIONAL COST OR 
EXPENSE TO OTHERS.

6. EACH CONTRACTOR IS RESPONSIBLE FOR ALL COSTS ASSOCIATED WITH ELECTRICAL 
CHANGES REQUIRED FOR EQUIPMENT PROPOSED THAT DIFFERS FROM THE BASIS OF 
DESIGN.

7. REFER TO ARCHITECTURAL REFLECTED CEILING PLAN, ELECTRICAL, TECHNOLOGY 
AUDIO/VISUAL, AND OTHER MECHANICAL PLANS FOR EXACT LOCATIONS OF ALL CEILING 
MOUNTED DEVICES, OTHER THAN SPRINKLERS. 

8. EACH CONTRACTOR IS RESPONSIBLE FOR DAMAGE CAUSED BY THEIR ACTIONS TO WALLS, 
FLOORS, CEILINGS, AND ROOFS. THE CONTRACTOR WHOSE WORK CAUSES DAMAGE IS 
RESPONSIBLE FOR PATCHING TO MATCH ORIGINAL CONSTRUCTION, FIRE RATING, AND 
FINISH. 

9. IN AREAS WITH DRYWALL CEILINGS COORDINATE LOCATIONS OF ACCESS PANELS WITH THE 
GC FOR ACCESS TO VALVES, DUCTWORK ACCESSORIES, DAMPERS, ETC. COORDINATE 
PANEL TYPE AND COLOR WITH ARCHITECT. NOTIFY THE GC OF THE REQUIRED ACCESS 
PANELS PRIOR TO BIDDING.

10. SEAL ALL FLOOR, WALL, AND ROOF PENETRATIONS AIRTIGHT WHERE CONDUITS, PIPING, 
AND DUCTS PENETRATE. PENETRATIONS THROUGH EXTERIOR WALLS AND ROOF SHALL BE 
SEALED AIRTIGHT WITH WATERPROOFING MATERIALS RECOMMENDED BY MANUFACTURER 
FOR OUTDOOR USE.

11. CAULK ALL PIPE AND DUCT PENETRATIONS OF FULL HEIGHT NON-FIRE RATED WALL, 
PARTITION, FLOOR, AND ROOF ASSEMBLIES. THIS IS ESSENTIAL TO PREVENT NOISE 
TRANSMISSION FROM ONE ROOM TO ANOTHER AND TO PROVIDE THE DESIRED NC LEVELS 
WITHIN ROOMS.

12. WHERE PIPES AND DUCTS ARE SHOWN TO PENETRATE FLOORS, PROVIDE SLEEVED 
OPENINGS WITH THE TOP EDGE RAISED ABOVE FLOOR SURFACE IN ACCORDANCE WITH ALL 
RELEVANT SPEC SECTIONS. SEAL SLEEVE PERIMETER TO BE WATERTIGHT.

13. EQUIPMENT SIZES AND SERVICE CLEARANCE REQUIREMENTS VARY AMONG DIFFERENT 
MANUFACTURERS. CONSULT APPROVED SHOP DRAWINGS FOR EQUIPMENT SIZES AND 
REQUIRED SERVICE CLEARANCES. COORDINATE WITH LAYOUT OF EQUIPMENT PADS, 
PIPING, DUCTWORK, ETC.

14. DO NOT BLOCK TUBE PULL OR EQUIPMENT SERVICE CLEARANCES. 
15. MAINTAIN MINIMUM 3'-6” CLEARANCE IN FRONT OF ALL ELECTRICAL PANELS, MOTOR 

STARTERS, SWITCHES, AND DISCONNECTS.
16. PROVIDE  CONCRETE EQUIPMENT PAD FOR ALL FLOOR MOUNTED EQUIPMENT. PAD SHALL 

EXTEND MINIMUM 6” BEYOND ALL SIDES OF EQUIPMENT.
17. DO NOT SUPPORT EQUIPMENT, PIPING, OR DUCTWORK FROM METAL DECKING OR OTHER 

NON-STRUCTURAL BUILDING ELEMENTS. ANCHORS EMBEDDED IN CONCRETE SHALL BE 
CRACKED CONCRETE APPROVED IN ACCORDANCE WITH SPECIFICATIONS.

1. THE SYMBOLS AND THE MATERIAL LIST ARE FOR THE CONVENIENCE OF THE CONTRACTOR. 
CONTRACTOR SHALL VERIFY QUANTITIES AND FURNISH ALL MATERIALS REQUIRED FOR 
FULLY OPERATIONAL SYSTEMS, WHETHER SPECIFIED OR NOT.

2. CATALOG NUMBERS SHALL NOT BE CONSIDERED COMPLETE, BUT ARE GIVEN AS AN AID TO 
THE CONTRACTOR AND TO INDICATE THE QUALITY REQUIRED. CONTRACTOR IS 
RESPONSIBLE FOR A COMPLETE DESCRIPTION OF MATERIAL ON THESE DRAWINGS AND IN 
THE SPECIFICATIONS BEFORE ORDERING. THE DESCRIPTION OF THE MATERIAL TAKES 
PRECEDENCE OVER THE CATALOG NUMBER. THE FIRST MANUFACTURER IS THE BASIS OF 
DESIGN.

3. FIRE PROTECTION PIPE ROUTING IS SHOWN FOR GENERAL LAYOUT. DETERMINE EXACT 
NUMBER OF SPRINKLERS, PIPE SIZING, AND PIPE ROUTING.

4. CENTER SPRINKLERS IN CEILING TILES IN BOTH DIRECTIONS IN ALL AREAS. IN AREAS WITH 
2’X4’ CEILING TILES CENTERING USING A 2’X2’ CEILING PATTERN IS ACCEPTABLE.

5. NEW SPRINKLERS SHALL BE QUICK RESPONSE TYPE, UNLESS OTHERWISE NOTED. 
CONTRACTOR SHALL NOT MIX STANDARD RESPONSE SPRINKLERS WITH QUICK RESPONSE 
SPRINKLERS IN UNPARTITIONED SPACES. 

6. PROVIDE COVERAGE ABOVE AND BELOW ALL DUCTWORK GREATER THAN 48" WIDE.  
7. PROVIDE COVERAGE ABOVE AND BELOW FLOATING CEILINGS. REFER TO ARCHITECTURAL 

PLANS. 

FIRE PROTECTION GENERAL NOTES:

1. THE SYMBOLS AND THE MATERIAL LIST ARE FOR THE CONVENIENCE OF THE CONTRACTOR. 
CONTRACTOR SHALL VERIFY QUANTITIES AND FURNISH ALL MATERIALS REQUIRED FOR 
FULLY OPERATIONAL SYSTEMS, WHETHER SPECIFIED OR NOT.

2. CATALOG NUMBERS SHALL NOT BE CONSIDERED COMPLETE, BUT ARE GIVEN AS AN AID TO 
THE CONTRACTOR AND TO INDICATE THE QUALITY REQUIRED.  CONTRACTOR IS 
RESPONSIBLE FOR A COMPLETE DESCRIPTION OF MATERIAL ON THESE DRAWINGS AND IN 
THE SPECIFICATIONS BEFORE ORDERING.  THE DESCRIPTION OF THE MATERIAL TAKES 
PRECEDENCE OVER THE CATALOG NUMBER.  THE FIRST MANUFACTURER LISTED IS THE 
BASIS OF DESIGN.

3. CONTRACTOR SHALL VERIFY THAT FIXTURES SUPPLIED ARE APPROVED PER ALL 
APPLICABLE STATE, LOCAL AND GOVERNING AUTHORITIES.

4. ALL FIXTURES SHALL CONFORM TO FEDERAL ACT S.3874
5. INVERT ELEVATIONS ARE FROM EXISTING DRAWINGS AND MAY NOT BE ACCURATE. VERIFY 

ALL ELEVATIONS BEFORE BEGINNING WORK.
6. VERIFY UNDERGROUND PIPE SIZES, INVERT ELEVATIONS, AND LOCATIONS PRIOR TO 

BEGINNING ANY WORK.
7. REFER TO THE PLUMBING ROUGH-IN SCHEDULE FOR THE SIZES OF BRANCH PIPES TO 

PLUMBING FIXTURES.
8. FOR CLARITY, NOT ALL VALVES HAVE BEEN SHOWN. PROVIDE SHUTOFF VALVES IN 

DOMESTIC WATER PIPING SERVING EACH ROOM WITH FIXTURES. ANGLE STOPS SHALL NOT 
BE CONSIDERED SHUTOFF VALVES. 

9. EXISTING CONDITIONS ON DEMOLITION PLANS ARE PROVIDED TO INDICATE THE GENERAL 
SCOPE OF ITEMS TO BE REMOVED. REFER TO SPECIFICATION SECTION 22 05 05 FOR 
ADDITIONAL DEMOLITION INFORMATION.

10. P.C. SHALL CUT AND PATCH EXISTING AS REQUIRED FOR NEW OR DEMOLITION WORK 
UNLESS NOTED OTHERWISE. REFER TO SPECIFICATION SECTION 22 05 05 FOR ADDITIONAL 
INFORMATION.

PLUMBING GENERAL NOTES:

1. THE SIZE OF BRANCH PIPING TO TERMINAL HEATING DEVICES AND COILS SHALL BE 3/4" 
UNLESS NOTED OTHERWISE.

2. PIPE DRAIN LINES FROM EQUIPMENT TO NEAREST FLOOR DRAIN.
3. INSTALL ALL REFRIGERANT LIQUID AND SUCTION PIPING SIZED PER EQUIPMENT 

MANUFACTURER RECOMMENDATIONS.

PIPING GENERAL NOTES:

1. THE SIZE OF EACH BRANCH DUCT TO A TERMINAL AIR BOX (TAB) SHALL MATCH THE TAB’S 
INLET SIZE UNLESS THE BRANCH IS GREATER THAN 6 FEET IN LENGTH, IN WHICH CASE THE 
BRANCH SHOULD BE INCREASED ONE DUCT SIZE, OR NOTED OTHERWISE.

2. ALIGN TEMPERATURE SENSORS WITH LIGHT SWITCHES AND WHEN IN CLOSE PROXIMITY TO 
EACH OTHER.

3. PROVIDE ACCESS DOORS AT ALL DUCT MOUNTED EQUIPMENT.
4. EXISTING AIR INLET AND OUTLET CFM SHOWN ON DRAWINGS ARE FROM EXISTING 

DRAWINGS, AND ARE FOR REFERENCE ONLY. CONTRACTOR SHALL USE PRE-BALANCE 
VALUES, AND NOT EXISTING CFM SHOWN ON DRAWINGS.

5. CONTRACTOR MAY REUSE PORTIONS OF EXISTING DUCT PROVIDED SIZES AND PRESSURE 
CLASSES ARE CORRECT, DUCT IS THOROUGHLY CLEANED AND FREE OF DEFECTS, AND ALL 
TRANSVERSE JOINTS, LONGITUDINAL SEAMS, AND DUCT WALL PENETRATIONS ARE SEALED 
AS SPECIFIED FOR NEW DUCTWORK.

VENTILATION GENERAL NOTES:

PRESSURE SWITCHPS

ELECTRICAL TO PNEUMATIC VALVEEP

C COMMON

MECHANICAL ABBREVIATION KEY

ABBR: DESCRIPTION:

DIFFERENTIAL PRESSURE GAUGE (RANGE)DPG (0-2")

DIFFERENTIAL PRESSURE SWITCHDPS

AD ACCESS DOOR

ABOVE FINISHED FLOORAFF

NC NEW CONNECTION

NOT IN CONTRACTNIC

CFSD CONTROL/FIRE/SMOKE DAMPER

EA EXHAUST/RELIEF AIR

FD FIRE DAMPER

FOB FLAT ON BOTTOM

FOT FLAT ON TOP

FSD FIRE/SMOKE DAMPER

MA MIXED AIR

OA OUTSIDE AIR

RA RETURN AIR

SA SUPPLY AIR

SD SMOKE DAMPER

TRANSFER DUCTTD

UC-1 DOOR UNDERCUT BY OTHERS (1" TYPICAL)

ECFSD EXISTING CONTROL FIRE SMOKE DAMPER

EFD EXISTING FIRE DAMPER

EFSD EXISTING FIRE SMOKE DAMPER

ESD EXISTING SMOKE DAMPER

TERMINAL AIR BOXTAB

TYPICALTYP

UNO UNLESS NOTED OTHERWISE

CEILING DIFFUSER - EXISTINGCD-E

NORMALLY CLOSEDN.C.

NORMALLY OPENN.O.

BFP BACKFLOW PREVENTER

CO CLEANOUT

CLINICAL SINKCS

DRINKING FOUNTAINDF

EMERGENCY EYEWASHEE

FLOOR CLEANOUTFCO

FLOOR SINKFS

GARBAGE DISPOSERGD

GREASE INTERCEPTORGI

HOSE BIBBHB

I.E. INVERT ELEVATION (FOR REFERENCE ONLY)

LAVATORYLAV

MOP BASINMB

MH MANHOLE

MIXING VALVEMV

NEUTRALIZATION TANKNT

OIL SEPARATOROS

ROOF DRAINRD

SHOWERSH

SINKSK

SERVICE SINKSS

TRAP PRIMERTP

URINALUR

WATER CLOSETWC

WALL CLEANOUTWCO

WASH FOUNTAINWF

WATER HEATERWH

WASHING MACHINE FIXTUREWMF

YARD CLEANOUTYCO

EMERGENCY SHOWERES

EMERGENCY SHOWER/EYEWASHESE

ELECTRIC WATER COOLEREWC

VENT THROUGH ROOFVTR

EXISTINGE

FLOW METERFM

WATER SOFTENERWS

WATER METERWM

DIALYSIS BOXDB

CATCH BASINCB

CAST IRONCI

DUCTILE IRONDI

UTILITY BOXUB

BATHTUBBT

MECHANICAL DESIGN CONDITIONS:

SUMMER:

WINTER:
WINTER: (AIR SYSTEM'S OUTSIDE AIR STREAM)

DESIGN CONDITIONS:

TYPICAL ROOM SETPOINTS:

BASED ON WEATHER DATA FOR: {BOZEMAN, MT}

SUMMER DESIGN: ##°F DRY BULB, ##% RELATIVE HUMIDITY {NO HUMIDITY REQUIREMENT}

WINTER DESIGN: ##°F DRY BULB, ##% RELATIVE HUMIDITY {NO HUMIDITY REQUIREMENT}

SUMMER SETBACK: ##°F DRY BULB, ##% RELATIVE HUMIDITY {NO HUMIDITY REQUIREMENT}

WINTER SETBACK: ##°F DRY BULB, ##% RELATIVE HUMIDITY {NO HUMIDITY REQUIREMENT}

REFER TO CONTROL DIAGRAMS FOR ROOM SPECIFICS.

##°F DRY BULB, ##°F WET BULB
##°F DRY BULB
##°F DRY BULB

PROJECT ALTITUDE: 5000 FT. ABOVE SEA LEVEL

BUILDING CODE: IBC 2021 EDITION 

FIRE CODE: IFC 2021 EDITION

FIRE ALARM CODE: NFPA 72 2019 EDITION

PLUMBING CODE: UPC 2021 EDITION 

MECHANICAL CODE: IMC 2021 EDITION

ELECTRICAL CODE: NFPA 70 (NEC) 2020 EDITION

LIFE SAFETY CODE: NFPA 101 2021 EDITION

ENERGY CONSERVATION CODE: IECC 2021

LOCAL BUILDING CODE: CURRENT EDITION

APPLICABLE CODES
CONTRACTOR SHALL COMPLY WITH APPLICABLE CODES AND LOCAL AMENDMENTS 

INCLUDING, BUT NOT LIMITED TO, THE FOLLOWING:

PLAN OR DETAIL NUMBER

PLAN OR DETAIL NAME

PLAN OR DETAIL SCALE

DETAIL REFERRED TO BY SECTION CUT

SHEET DETAIL IS LOCATED ON

NAME

1
VIEW NAME
1/8" = 1'-0"

1

M101

1
4

3
2

SIMSIM

INDICATES SIMILAR DETAIL REFERENCED 
IN MULTIPLE LOCATIONS

LEVEL NAME

10'-0" HEIGHT ABOVE 
PROJECT 0'-0" 

1 INDICATES NOTE USED TO DESCRIBE 
ADDITIONAL INFORMATION ABOUT 
WORK REQUIRED, SPECIFIC TO THE 
SHEET AND/OR DETAIL 

N
O R HT

INDICATES DIRECTION OF TRUE NORTH

VIEW KEY

LINE TYPE AND TAG KEY:

NEW WORK BY THIS CONTRACTOR (WIDE LINE) 
NEW
EXISTING TO BE REMOVED (SHORT DASHED PATTERN)
NEW UNDERFLOOR OR UNDERGROUND (LONG DASHED PATTERN)

EXISTING TO REMAIN OR WORK BY OTHERS (NARROW LINE)
EXISTING 
EXISTING TO BE REMOVED BY OTHERS (SHORT DASHED PATTERN)
EXISTING UNDERFLOOR OR UNDERGROUND (LONG DASHED PATTERN)

HALFTONING DOES NOT MODIFY SCOPE.

'TAG'-E TAGS WITH DASH 'E' INDICATES THE REFERENCED OBJECT IS EXISTING

TAG-1 UNDERLINED TAG INDICATES OBJECT IS IN-SCOPE. IF NEW, ADDITIONAL 
INFORMATION IS AVAILABLE IN A SCHEDULE, MATERIAL LIST, OR SYMBOL LIST

INDICATES AN EXISTING SYSTEM'S POINT OF CONNECTION/REMOVAL
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MECHANICAL SYMBOL LIST

SYMBOL: DESCRIPTION:

PIPE CAP

PIPE DOWN

PIPE UP OR UP/DOWN

DIRECTION OF FLOW IN PIPE

COMPRESSED AIRCA

HEATING/CHILLED WATER RETURNHCR

HEATING/CHILLED WATER SUPPLYHCS

CONDENSER WATER RETURNCHWR

CONDENSER WATER SUPPLYCHWS

LAB CHILLED WATER RETURNLCWR

LAB CHILLED WATER SUPPLYLCWS

NATURAL GASG

REFRIGERANT HOT GASHG

HIGH PRESSURE CONDENSATEHPC

HEATING WATER RETURNHWR

HEATING WATER SUPPLYHWS

REFRIGERANT LIQUIDLIQ

LOW PRESSURE CONDENSATELPC

PUMPED CONDENSATEPC

REFRIGERANT SUCTIONSUC

SAFETY RELIEF VENTSV

LOW PRESSURE STEAMLPS

LOOP WATER RETURNLWR

LOOP WATER SUPPLYLWS

GAS REGULATOR VENTGRV

NOT ALL SYMBOLS MAY APPLY.

FIRE PROTECTIONFP

ACID VENTAV

ACID WASTEAW

COLD WATER - POTABLECW

DRAIN - PLUMBINGD

GAS VENTGRV

SANITARY DRAINAGE (GREASE SANITARY DRAINAGE)GSAN

GREASE VENTGV

HOT WATER - POTABLEHW

HOT WATER CIRCULATING - POTABLEHWC

HOT WATER - POTABLE NUMBER INDICATES TEMPHW140

HOT WATER CIRC. - POTABLE NUMBER INDICATES TEMPHWC140

PUMPED DISCHARGEPD

PROPANE GASP

REVERSE OSMOSIS WATERRO

SANITARY DRAINAGESAN

STORM DRAINAGE (ROOF SQUARE FOOTAGE)ST(1,000)

STS STORM DRAINAGE (SECONDARY)

STW SOFT TEMPERED WATER

VENTV

TW TEMPERED WATER

SERVICE WATER - POTABLEW

PIPE SERVING FIXTURE ON FLOOR ABOVE
(EXAMPLE: FD = FLOOR DRAIN)FD

RD-1
6"(1000)

ROOF DRAIN PROPERTIES SYMBOL
SIZE (ROOF SQ. FT.)

ROUTE TO DRAIN

EXPANSION JOINT

METERM

VALVE BOX

MECHANICAL SYMBOL LIST

SYMBOL: DESCRIPTION:

NOT ALL SYMBOLS MAY APPLY.

DIRECTION OF AIR FLOW

FLEXIBLE DUCT

MANUAL VOLUME DAMPER

RISE IN DIRECTION OF AIR FLOWR

DUCT CAP

DROP IN DIRECTION OF AIR FLOWD

DUCT DOWN

DUCT UP

SUPPLY/OUTSIDE AIR DUCT SECTION

RETURN AIR DUCT SECTION

EXHAUST/RELIEF AIR DUCT SECTION

4-WAY DIFFUSER WITH BLANKOFF IN ONE DIRECTION

CD-1
6/115

AIR TERMINAL PROPERTIES SYMBOL
NECK SIZE/CFM

TERMINAL AIR BOX (REFER TO SCHEDULE)###

### TERMINAL AIR BOX w/REHEAT COIL (REFER TO SCHEDULE)

HUMIDIFIERH

OPPOSED BLADE DAMPER (REFER TO SCHEDULE)

PARALLEL BLADE DAMPER (REFER TO SCHEDULE)

AIRFLOW MEASUREMENT SYMBOL
XX - AHU SYMBOL
Y - SEQUENTIAL NUMBER

XX-Y





SERIES FAN POWERED TERMINAL AIR BOX w/REHEAT COIL 
(REFER TO SCHEDULE)

PARALLEL FAN POWERED TERMINAL AIR BOX w/REHEAT 
COIL (REFER TO SCHEDULE)

CONTROL VALVE (TWO-WAY)

MECHANICAL SYMBOL LIST

SYMBOL: DESCRIPTION:

DIELECTRIC CONNECTION

UNION/FLANGE

BALANCING VALVE (NUMBER INDICATES GPM)

NEW CONNECTION

SHUTOFF VALVE NORMALLY OPEN

SHUTOFF VALVE NORMALLY CLOSED

THROTTLING VALVE

AUTOMATIC BALANCING VALVE

MIXING VALVE

CONTROL VALVE (THREE-WAY)

SOLENOID VALVE

CHECK VALVE

SAFETY/RELIEF VALVE

PRESSURE REDUCING VALVE (LIQUID/GAS)

PRESSURE REDUCING VALVE (STEAM)

TRIPLE DUTY VALVE (ANGLE TYPE)

TRIPLE DUTY VALVE (IN-LINE TYPE)

NOT ALL SYMBOLS MAY APPLY.

PUMP

VACUUM BREAKER

"WYE" - STRAINER

"WYE" - STRAINER W/SHUTOFF VALVE AND HOSE  CONNECTION WITH CAP

BASKET STRAINER

FLEXIBLE CONNECTION

PRESSURE/TEMPERATURE TEST PLUG

REDUCER - REFERENCE SPECIFICATION
FOR CONCENTRIC/ECCENTRIC AND FOT/FOB

SUCTION DIFFUSER WITH SUPPORT FOOT

CHECK VALVE

SAFETY/RELIEF VALVE

PRESSURE REDUCING VALVE (LIQUID/GAS)

AIR PRESSURE MAINTENANCE DEVICE

AIR SUPERVISORY SWITCH

ANGLE VALVE

BUTTERFLY VALVE WITH MONITOR SWITCH

OS&Y GATE VALVE

OS&Y GATE VALVE WITH MONITOR SWITCH

INSPECTOR TEST AND DRAIN VALVE

AUTOMATIC DRAIN VALVE

AUTOMATIC AIR VENT

MANUAL AIR VENT

DRAIN VALVE WITH HOSE CONNECTION AND CAP

T
T-*

STEAM TRAP (REFER TO SCHEDULE)

T-*
F&T STEAM TRAP (REFER TO SCHEDULE)

T-*
INVERTED BUCKET STEAM TRAP (REFER TO SCHEDULE)

ALIGNMENT GUIDE
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1/4" = 1'-0"MD2.1

18 BASEMENT ROOM 008 DEMO MECHANICAL PLAN
1/4" = 1'-0"MD2.1

16 SECOND FLOOR ROOM 234 DEMO MECHANICAL PLAN

1" = 60'-0"MD2.1

6 BASEMENT KEY PLAN
1" = 60'-0"MD2.1

7 SECOND FLOOR KEY PLAN

KEYNOTES
110 EXISTING HVAC TO REMAIN AND BE REUSED.

120 REMOVE EXISTING WATER FILTER ASSEMBLY AT LAB
CHILLED WATER ROUGH IN.
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1" = 60'-0"M2.B

6 BASEMENT KEY PLAN

1/4" = 1'-0"M2.B

16 BASEMENT ROOM 008 MECHANICAL PLAN

KEYNOTES
101 CONNECT NEW EXHAUST DUCT TO RELOCATED FUME HOOD.

104 2' X 4' AIR FILTRATION UNIT RATED FOR 500 CFM, TYPICAL.

106 8" ROUND EXHAUST WITH 3 FLEX DUCT CONNECTIONS SERVING
GLOVE BOXES.

107 OXYGEN DEPLETION MONITOR.

115 EXHAUST DUCTWORK TO ROUTE UP THROUGH FIRST FLOOR TO
ROOF. TYPICAL.

117 LAB CHILLED WATER PIPING TO GLOVE BOX CHILLER.

121 PROVIDE TRANSFER DUCT.

122 PROVIDE VAV AIRFLOW CONTROLLER AND CONNECT FUME HOOD
TO EXISTING EXHAUST DUCTWORK ABOVE.

125 COORDINATE WITH EXISTING CONDITION.

127 PROVIDE WALL MOUNTED DIFFERENTIAL PRESSURE SENSOR.

128 EXTEND EXISTING DUCTWORK BEYOND NEW CEILING SYSTEM.

129 ROUTE CHWS/R TO NEW WALL OUTLET FOR EACH NEW
COMPRESSOR. TYPICAL.

131 PROVIDE NEW CONTROLLER FOR FUME HOOD EXHAUST AIR VALVE.
SEE FUME HOOD EXHAUST AIR SEQUENCE OF OPERATION.

132 SEE AIR VALVE CONTROL W/HOT WATER REHEAT AND ROOM
PRESURE CONTROL SEQUENCE OF OPERATION.
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1" = 60'-0"M2.1

6 FIRST FLOOR KEY PLAN

KEYNOTES
126 DUCT UP TO EXHAUST FAN ON ROOF, SEE DETAIL FOR MORE

INFORMATION.

1/4" = 1'-0"M2.1

16 FIRST FLOOR MECHANICAL PLAN
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1/4" = 1'-0"M2.2

16 SECOND FLOOR ROOM 234 MECHANICAL PLAN

KEYNOTES
110 EXISTING HVAC TO REMAIN AND BE REUSED.

111 RELOCATE EXISTING TC PANEL TO THIS LOCATION.

127 PROVIDE WALL MOUNTED DIFFERENTIAL PRESSURE SENSOR.

131 PROVIDE NEW CONTROLLER FOR FUME HOOD EXHAUST AIR VALVE.
SEE FUME HOOD EXHAUST AIR SEQUENCE OF OPERATION.

132 SEE AIR VALVE CONTROL W/HOT WATER REHEAT AND ROOM
PRESURE CONTROL SEQUENCE OF OPERATION.

1" = 60'-0"M2.2

6 SECOND FLOOR KEY PLAN

1/8" = 1'-0"M2.2

19 ROOF MECHANICAL PLAN
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RECTANGULAR

MITERED ELBOW

WITH VANES
TYPE RE2

RECTANGULAR

MITERED ELBOW
TYPE RE6

USE ONLY AS PART OF OFFSETS 
AND TRANSITIONS PER FIGURE 4-7 
TYPE 2 OR AS SHOWN ON 
DRAWINGS. OFFSETS ABOVE 30° 
SHALL BE TYPE RE1.

RECTANGULAR

RADIUS ELBOW
TYPE RE1

R/W = 1.0 (MINIMUM)
R/W < 1.0 SHALL BE TYPE 
RE3

RECTANGULAR

RADIUS ELBOW WITH VANES
TYPE RE3

REFER TO SMACNA HVAC SYSTEMS DUCT DESIGN MANUAL, 
FOURTH EDITION, SECTION 5.14 "SPLITTER VANES" AND SMACNA 
HVAC DUCT CONSTRUCTION STANDARDS, THIRD EDITION, 
FIGURES 4-2 AND 4-9 AND CHARTS 4-1 AND 4-1M. ELBOW SHALL 
HAVE THREE SPLITTER VANES AND r/W = 0.10 (R/W = 0.60) UNLESS 
NOTED OTHERWISE.

RECTANGULAR

RADIUS ELBOW WITH
SQUARE THROAT

NOT ALLOWED

RECTANGULAR / OVAL / ROUND 

MITERED ELBOW
WITHOUT VANES

TYPE RE4

NOT ALLOWED

OVAL / ROUND

RADIUS ELBOW
SMOOTH OR  5 GORE (MINIMUM)

R/W = 1.5 (MINIMUM)

W W

R

R

W

r R
1 R

2

R R
3

W

W

3
0
°

E
X

C
E

E
D

N
O

T
 T

O

W
W

90 90

W

W

NOTES:

1. BEAD, CROSSBREAK, AND REINFORCE FLAT SURFACES AS IN 
STRAIGHT DUCT.

2. REFER TO SPECIFICATIONS FOR ADDITIONAL INFORMATION.
3. DEFAULT ELBOW SHALL BE TYPE "RE1".
4. ELBOW TYPES SHALL BE INSTALLED AS SHOWN AND NOT BE 

SUBSTITUTED WITHOUT PERMISSION. EXCEPTION: RE1 OR RE3 
MAY BE SUBSTITUTED FOR RE2.

NYLON TIE WRAP. FOLD 
JACKET UNDER TO CONCEAL 
RAW END.

NYLON TIE WRAP, TWO REQUIRED
FOR EACH END OF FLEXIBLE DUCT
(TOTAL 4). INSTALL ONE TIE WRAP
TO SECURE THE INNER LINER AND
ONE TO SECURE THE OUTER 
SHELL. FOLD JACKET UNDER TO 
CONCEAL RAW END. (TYP.)

NOTES:
1. THIS DETAIL APPLIES ONLY TO TAPS OFF LINED DUCTS.
2. THIS DETAIL APPLIES TO TERMINAL AIR BOXES WITH ROUND INLETS 

AND RECTANGULAR OUTLETS.
3. DUCT LEADING TO TAB INLET MUST BE STRAIGHT FOR 1.5 

DIAMETERS UPSTREAM.

GALVANIZED TABS 1 1/2" 
MINIMUM LENGTH. (SHOWN 
BEFORE BENDING).

BEND TABS DOWN CLAMPING
CONNECTORS SECURELY TO
DUCT AND LINER.

CUT HELIX AND INNER FABRIC HERE. 
SECURE WITH NYLON TIE. OVERLAP 
FLEX DUCT MINIMUM OF 2" ONTO 
RIGID DUCT. PROVIDE DUCT SEALER 
AT CONNECTION BETWEEN FLEX 
DUCT AND RIGID DUCT.

TERMINAL AIR BOX

RECTANGULAR INSULATED DUCT

REHEAT COIL (IF SCHEDULED). 
INSULATE PER SPECIFICATIONS.

AIR
FLOW

INSULATED TRANSITION

INSULATED FLEX DUCT

METAL NOSING ON LINERGALVANIZED SHEET METAL DUCT

3"

3' MAX.

6" MIN.

D
+

2
"

D

MAINTAIN MINIMUM WORKING 
CLEARANCE TO ELECTRICAL 
CONNECTIONS AS REQUIRED BY NFPA 
70 (NATIONAL ELECTRIC CODE)

OR 30" MIN.

WIDTH OF EQUIPMENT
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S
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N

INSULATED ROUND, RIGID SPIRAL 
DUCT. MATCH TAB INLET DIAMETER.  
MINIMUM 2XINLET DIAMETER.  (TYP.)

D1>D2

45 DEGREE

ENTRY Θ 45°
45 DEGREE CONICAL

45 DEGREE LEAD IN

DOVETAIL JOINT

LINED DUCT CONNECTION
(NO EXPOSED LINER EDGES)

DUCT LINER

FLANGED

ENTRY Θ 45°

D
1

W

L

Θ

D
2

(L = 4" OR W/4; WHICHEVER IS LARGER)

NOTES:

1. DO NOT USE CONNECTIONS WITH SCOOPS.
2. FIT ALL CONNECTIONS TO AVOID VISIBLE OPENINGS AND 

SECURE THEM SUITABLY FOR THE PRESSURE CLASS.
3. ADDITIONAL MECHANICAL FASTENERS ARE REQUIRED FOR 

4"W.G. AND OVER.
4. SEE SPECIFICATIONS FOR ADDITIONAL INFORMATION.

EXHAUST DUCT.

RAIN CAP CONSTRUCTION 
SAME AS EXHAUST DUCT.

CONE REDUCER TO OBTAIN MINIMUM
3000 FPM DISCHARGE VELOCITY.

SUPPORT ANGLES @ 120°. WELD 
TO CAP AND EXHAUST DUCT.

D1  = STACK SIZE FROM FUME HOOD SCHEDULE.
D2  = DISCHARGE SIZE FROM FUME HOOD 
SCHEDULE.

4
x
D

1

1/2".

D1

D2

15°.

 
 

6
'-

0
"

4
8
" 

M
IN

ANGLE IRON COMPANION 
FLANGES

OUTLET STACK, ROUTE 
VERTICALLY SO DISCHARGE IS 
10'-0" ABOVE ROOF. SUPPORT 
FROM VERTICAL BUILDING FACE 
ADJACENT TO FAN

MOTOR OPERATED DAMPER

EXHAUST FAN, UPBLAST 
DISCHARGE

WEATHER HOOD

ROOF

3/4" DRAIN 
WITH 
VALVE

DUCT 
SUPPORT

ROOF CURB

DUCT DIAMETERS

MINIMUM SIX

17/M5.0

ACCESS DOOR

SHEET METAL CAP

CURB
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NO SCALEM5.0

11 DUCT - ELBOW CONSTRUCTION

NO SCALEM5.0

8 TERMINAL AIR BOX - SINGLE DUCT - LINED

NO SCALEM5.0

16 DUCT - BRANCH CONNECTIONS
NO SCALEM5.0

17 DUCT - FUME HOOD RAIN PROTECTION CAP
NO SCALEM5.0

18 ROOF MOUNTED EXHAUST FAN
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FLOW

STRAINERBALL VALVE OR LUG
BUTTERFLY VALVE.

REDUCING TEE (OR TEST PLUG
FOR INSERTION OF GAUGE)

UNION
CHECK VALVE

FOR CONTINUATION AND SIZE,
SEE FLOOR PLAN.

IN-LINE CIRCULATING PUMP (SEE PUMP SCHEDULE)

DIAL TYPE PRESSURE
GAUGE (0-100 PSIG)

PIG TAIL (TYPICAL)

PLUG VALVE (TYPICAL)

NYLON TIE WRAP. FOLD 
JACKET UNDER TO CONCEAL 
RAW END.

NOTES:
1. THIS DETAIL APPLIES ONLY TO TAPS OFF LINED DUCTS.
2. THIS DETAIL APPLIES TO TERMINAL AIR BOXES WITH ROUND INLETS 

AND RECTANGULAR OUTLETS.
3. DUCT LEADING TO TAB INLET MUST BE STRAIGHT FOR 1.5 

DIAMETERS UPSTREAM.

GALVANIZED TABS 1 1/2" 
MINIMUM LENGTH. (SHOWN 
BEFORE BENDING).

BEND TABS DOWN CLAMPING
CONNECTORS SECURELY TO
DUCT AND LINER.

TERMINAL AIR BOX

RECTANGULAR DUCT

REHEAT COIL (IF SCHEDULED). 
INSULATE PER SPECIFICATIONS.

AIR
FLOW

METAL NOSINGGALVANIZED SHEET METAL DUCT

3"

D
+

2
"

D

MAINTAIN MINIMUM WORKING 
CLEARANCE TO ELECTRICAL 
CONNECTIONS AS REQUIRED BY NFPA 
70 (NATIONAL ELECTRIC CODE)

OR 30" MIN.

WIDTH OF EQUIPMENT
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LWR

LWS

HEAT PUMP
UNION (TYP.)

3/4" CONDENSATE

P-TRAP (CONSTRUCTED WITH
SHORT RADIUS COPPER ELBOWS).
MINIMUM OF 4" DEEP TRAP.

3/4" CONDENSATE

BALANCING VALVE

FLEXIBLE
FIREPROOF 
HOSE

NOTES:

1. INSTALL PIPING PER MANUFACTURER'S RECOMMENDATIONS.

P/T PLUG

INSTALL MANUAL AIR 
VENT AT ALL HIGH 
POINTS OF SYSTEM

2- POSITION CONTROL 
VALVE PROVIDED [BY 
MANUFACTURER, 
INSTALLED BY 
CONTRACTOR] [***OR***] 
[AND INSTALLED BY 
CONTRACTOR]

LINED ROUND SPOUTING

BOLTED FLANGE SEALED W/CAULK (TYP.)

DUCT BACK TO EF

LOOSE FIT DUCT WORK ADAPTER

GLOVE BOX TRAIN EXHAUST

4" FLEX DUCT

PREMANUFACTURED ROOF DUCT 
SUPPORT.  EQUAL TO MIRO #DS

DUCT REFER TO PLANS FOR 
DUCT SIZES

SUPPORT CROSS-BRACE X2.  BELOW 
AND ON TOP OF DUCT. (TYP). 

SPLICING CEMENT AND LAP SEALANT

POLYCARBONATE UV-RESISTANT 
SUPPORT BASE

PREMANUFACTURED ROOF DUCT 
SUPPORT STANCHION.  EQUAL TO 
MIRO STANCHIONED DS.
[ALTERNATE WITH NON-ANCHORED 
SUPPORTS AS REQUIRED BY 
MANUFACTURER]

DUCT AND INSULATION PER 
SPECIFICATIONS.  
[DOUBLE WALL DUCT] [COVER ALL 
EXTERIOR DUCT WITH] 
[.016" THICK ALUMINUM JACKET]
[LAMINATED 5 PLY SELF-ADHERING 
ALL WEATHER VAPOR BARRIER 
AND JACKET PER SPECIFICATIONS].

WATER CUTOFF WITH 
STAINLESS CLAMP RING

PREMOLDED PIPE SEAL

PREMANUFACTURED ROOF 
DUCT SUPPORT BASE AND 
CONNECTION.  CONNECT TO 
ROOF STRUCTURE AS 
REQUIRED BY MANUFACTURER 
AND STRUCTURAL ENGINEER

ROOF DECK AND STRUCTURE.  
REFER TO STRUCTURAL 
DRAWINGS

ROOF INSULATION AND 
ROOFING.  REFER TO 
ARCHITECTURAL DRAWINGS

ROUND DUCT

RECTANGULAR
DUCT

PROVIDE 6" WIDE 
ROUND DUCT SADDLE 
AT EVERY SUPPORT

4" TALL 18 GAUGE RAIN SHEDDING 
CAP.  STAINLESS STEEL WITH 
CENTER SUPPORT
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NO SCALEM5.1

6 TERMINAL AIR BOX - RETURN

NO SCALEM5.1

14 HEAT PUMP PIPING

NO SCALEM5.1

16 GLOVE BOX TRAIN - DUCT CONNECTION

NO SCALEM5.1

11 ROOF SUPPORT - EXPOSED DUCT (PREMANUFACTURED)

NO SCALEM5.1

8 INLINE PUMP DETAIL
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AI

AIAO

AI

AO

AI

AIDI

AO

AI

T

T

AI

AI

AO

AI

AI

DI

AI

AI

AI AI

DO
AO

AO

AO

AO

AO

AI

AIAO

AI

AO

AI

T

T

WALL MTD
TEMP SENSOR 

PRIMARY AIR FROM ZONE 
CONDITIONING AHU

SUPPLY
AIR

ACTVELOCITY AND 
STATIC SENSOR

DAMPER ACTUATORDAMPER 
MOD.

TAB
AIRFLOW

RETURN/EXHAUST AIR RETURN/EXH 
AIR

ACTVELOCITY AND 
STATIC SENSOR

DAMPER ACTUATORDAMPER 
MOD.

TAB
AIRFLOW

HWS

HWR

2-WAY CONTROL VALVE 
(REFER TO FLOOR 
PLANS FOR WHERE 3-
WAY VALVES ARE REQ'D)

FAIL IN 
PLACE

DIFFERENTIAL PRESSURE 
MONITOR PROVIDE ONE PER 

ROOM & MOUNT AT 
LOCATIONS SHOWN ON 

PLANS

DIFF. 
PRESS.

ALARM 
STATUS

SEQUENCE OF OPERATION:

• FMCS AIR VALVE CONTROLLER SHALL MODULATE THE TAB DAMPER AND TAB HW REHEAT COIL 
CONTROL VALVE TO MAINTAIN SPACE TEMPERATURE OF 72°F (ADJ.) WITH 5°F (ADJ.) DEAD BAND 
BASED ON A SIGNAL FROM A WALL MOUNTED TEMPERATURE SENSOR. SEE DRAWINGS FOR 
TEMPERATURE SENSOR REQUIREMENTS. SPACES WITH ADJUSTABLE THERMOSTATS WILL 
ALLOW A +/- 3°F (ADJ.) OFFSET FROM THE DDC SETPOINT.

• AT FULL COOLING, THE TAB SHALL BE OPEN TO MAXIMUM CFM POSITION. THE REHEAT COIL 
CONTROL VALVE SHALL BE CLOSED.

• UPON A FALL IN SPACE TEMPERATURE, THE TAB SHALL MODULATE CLOSED UNTIL SPACE 
SETPOINT IS MAINTAINED, OR UNTIL IT REACHES ITS MINIMUM CFM POSITION.

• UPON A FURTHER FALL IN SPACE TEMPERATURE, THE REHEAT COIL CONTROL VALVE SHALL 
MODULATE OPEN TO MAINTAIN SPACE SETPOINT UNTIL THE SUPPLY AIR TEMPERATURE IS 20°F 
ABOVE ROOM TEMPERATURE SETPOINT. 

• UPON A FURTHER FALL IN SPACE TEMPERATURE, TAB SHALL OPEN TO MAINTAIN SETPOINT 
UNTIL TAB AIRFLOW REACHES ITS MAXIMUM HEATING SETTING. THE REHEAT CONTROL VALVE 
SHALL CONTINUE TO MODULATE OPEN TO MAINTAIN MAXIMUM DELTA T LISTED ABOVE.

RETURN/EXHAUST TAB SEQUENCE OF OPERATION:

• FMCS SHALL MODULATE RETURN/EXHAUST TAB DAMPER TO ACHIEVE THE ROOM AT 
MINIMUM -0.010 OR +0.010 

• FMCS SHALL MONITOR EACH ROOM DIFFERENTIAL PRESSURE (DP) AND SHALL DISPLAY THE 
VALUE ON THE TAB GRAPHICAL SCREEN AT THE OPERATOR WORKSTATION.

ALARMS, INTERLOCKS & SAFETIES:

• SEND AN ALARM TO THE FMCS OPERATOR INTERFACE IF THE SPACE TEMPERATURE IS MORE 
THAN 10°F (ADJ.) ABOVE OR BELOW SETPOINT.

• DIFFERENTIAL PRESSURE MONITOR SHALL INDICATE A LOCAL ALARM IN THE EVENT THE ROOM 
PRESSURE IS GREATER THAN -0.010 OR +0.010.

SUPPLY AIR TEMP
LOCATE TEMPERATURE SENSOR 
4'-0" DOWNSTREAM OF COIL IN 
THE CENTER OF DUCT

MOD

EXISTING RETURN/EXH AIR 
AIR VALVE:
VR006
VR008
LEV202

EXISTING SUPPLY AIR VALVE

FH

ACT

PRESSURE 
INDEPENDENT AIR VALVE

FROM 
FUME 

HOODS

EXHAUST AIR TO 
FAN

FUME 
HOOD 

MONITOR

SASH 
POSITION

HOOD 
ALARM

AIR VALVE 
FEEDBACK
AIR VALVE 
MOD.
AIR VALVE 
AIRFLOW

SEQUENCE OF OPERATION:

THE FMCS SHALL MODULATE THE EXHAUST AIR VALVE TO MAINTAIN THE MINIMUM 
FACE VELOCITY ACROSS THE FUME HOOD OPENING FACE VELOCITIES SHALL BE PER 
THE MANUFACTURERS IOM REQUIREMENTS.

ALARMS, INTERLOCKS AND SAFETIES:

• THE FUME HOOD MONITOR SHALL BE CAPABLE OF COMMUNICATING THE 
FOLLOWING AUDIO (ALL AUDIO ALARMS SHALL BE CAPABLE OF BEING SILENCED) 
AND VISUAL

ALARMS:

• LOW AIR FLOW
• LOW DIFFERENTIAL STATIC PRESSURE
• SASH OPENING ABOVE 18"
• SEND AN ALARM TO THE FMCS OPERATOR INTERFACE IF THE DIFFERENTIAL 

PRESSURE ACROSS THE AIR VALVE DROPS BELOW 0.4" W.C. (ADJ.)

NEW/EXISTING EXHAUST AIR VALVE:
EAV-1
EAV-2
LEV203

1 1/2 CHWR

DIFF.
PRESS.

CS

PUMP 
STATUS

SEQUENCE OF OPERATION

ON A CALL FOR COOLING FROM THE HEAT PUMP OR THE LAB PROCESS EQUIPMENT, THE CONDENSER WATER SUPPLY VALVE SHALL OPEN AND THE CONDENSER WATER PUMP CWP-1 SHALL BE ENABLED. THE 3-WAY 
VALVE SHALL MODULATE TO MAINTAIN 70 F (ADJ) CONDENSER WATER SUPPLY TEMPERATURE.  WHEN THE CALL FOR COOLING IS SATISFIED, THE CONDENSER WATER SUPPLY VALVE SHALL CLOSE AND THE PUMP 
SHALL BE DISABLED AFTER A 2 MINUTE DELAY.  IF THE CONDENSER WATER SUPPLY TEMPERATURE RISES ABOVE 75 F FOR MORE THAN 10 MINUTES, THE FMCS SHALL GENERATE AN ALARM, CLOSE THE CONDENSER 
WATER SUPPLY VALVE, AND MODULATE THE DOMESTIC WATER BACKUP COOLING SUPPLY AND DRAIN VALVES TO MAINTAIN THE CONDENSER WATER SUPPLY TEMPERATURE AT 70 F. 

THE FMCS SHALL MODULATE THE PUMPS SPEED TO MAINTAIN THE DIFFERENTIAL PRESSURE SET POINT. THE DIFFERENTIAL PRESSURE SET POINT SHALL BE DETERMINED BY THE TAB CONTRACTOR DURING SYSTEM 
BALANCING. 

ALARMS

• GENERATE AN ALARM THROUGH THE FMCS IF THE PUMP IS ENABLED AND THE PUMP STATUS INDICATES THE PUMP IS NOT RUNNING.
• GENERATE AN ALARM THROUGH THE FMCS IF THE CONDENSER WATER TEMPERATURE IS ABOVE 75 F FOR MORE THAN 10 MINUTES.
• GENERATE AN ALARM THROUGH THE FMCS IF THE DOMESTIC WATER BACK UP VALVE IS OPEN FOR MORE THAN 3 HOURS.

PUMP CWP-1

1 1/2 CHWS

1 1/2 CHWR

1 1/2 CHWS

1
 1

/2
 C

H
W

S

1
 1

/2
 C

H
W

S

START/
STOP

MOD

BUILDING CONDENSER 
WATER RETURN TEMP.

BUILDING CONDENSER 
WATER RETURN TEMP.

CONDENSER WATER 
SOURCE SUPPLY TEMP.

MOD

CONDENSER WATER PIPING TO 
WATER COOLED EQUIPMENT

DIFFERENTIAL PRESSURE 
TRANSMITTER. 

DRAIN WITH SOLENOID 
VALVE IN EQUIPMENT ROOM 
TO DUMP DOMESTIC WATER 
TO DRAIN

MOD

MOD

DOMESTIC WATER 
BACKUP COOLING 
DRAIN LINE

DOMESTIC WATER 
BACKUP COOLING 
SUPPLY LINE

MOD

WALL MTD
TEMP SENSOR 

HWS

HWR

PRIMARY AIR FROM ZONE 
CONDITIONING AHU

SUPPLY
AIR

ACTVELOCITY AND 
STATIC SENSOR

PRESSURE INDEPENDENT 
TERMINAL AIR BOX (TAB)

FAIL IN 
PLACE

DAMPER ACTUATORDAMPER 
MOD.

TAB
AIRFLOW

2-WAY CONTROL VALVE

SEQUENCE OF OPERATION:

• FMCS TAB CONTROLLER SHALL MODULATE THE TAB DAMPER AND TAB HW 
REHEAT COIL CONTROL VALVE TO MAINTAIN SPACE TEMPERATURE OF 72°F 
(ADJ.) WITH 5°F (ADJ.) DEAD BAND BASED ON A SIGNAL FROM A WALL MOUNTED 
TEMPERATURE SENSOR. SEE DRAWINGS FOR TEMPERATURE SENSOR 
REQUIREMENTS. SPACES WITH ADJUSTABLE THERMOSTATS WILL ALLOW A +/- 3°
F (ADJ.) OFFSET FROM THE DDC SETPOINT.

• AT FULL COOLING, THE TAB SHALL BE OPEN TO MAXIMUM CFM POSITION. THE 
REHEAT COIL CONTROL VALVE SHALL BE CLOSED.

• UPON A FALL IN SPACE TEMPERATURE, THE TAB SHALL MODULATE CLOSED 
UNTIL SPACE SETPOINT IS MAINTAINED, OR UNTIL IT REACHES ITS MINIMUM 
SCHEDULED CFM POSITION PER THE TAB SCHEDULE. THE REHEAT COIL 
CONTROL VALVE SHALL BE CLOSED.

• UPON A FURTHER FALL IN SPACE TEMPERATURE, THE REHEAT COIL CONTROL 
VALVE SHALL MODULATE OPEN TO MAINTAIN SPACE SETPOINT UNTIL THE 
SUPPLY AIR TEMPERATURE IS 20°F ABOVE ROOM TEMPERATURE SETPOINT. 

• UPON A FURTHER FALL IN SPACE TEMPERATURE, TAB SHALL OPEN TO MAINTAIN 
SETPOINT UNTIL TAB AIRFLOW REACHES ITS MAXIMUM HEATING SETTING. THE 
REHEAT CONTROL VALVE SHALL CONTINUE TO MODULATE OPEN TO MAINTAIN 
MAXIMUM DELTA T LISTED ABOVE.

• WHEN FLOATING CV'S ARE USED, FMCS SHALL PERFORM AN AUTO-ZERO 
FUNCTION EVERY NIGHT DURING UNOCCUPIED TIMES.   THE FMCS SHALL 
STAGGER AUTO-ZERO SEQUENCES SO THAT ALL VALVES DO NOT 
SIMULTANEOUSLY CLOSE.

ALARMS, INTERLOCKS & SAFETIES:

SEND AN ALARM TO THE FMCS OPERATOR INTERFACE IF THE SPACE TEMPERATURE 
IS MORE THAN 10°F (ADJ.) ABOVE OR BELOW SETPOINT.

SUPPLY AIR TEMP
LOCATE TEMPERATURE SENSOR 4'-0" 
DOWNSTREAM OF COIL IN THE 
CENTER OF DUCT

MOD

VLV
FDBK
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NO SCALEM9.0

11 AIR VALVE CONTROL W/ HOT WATER REHEAT AND ROOM PRESSURE AIR VALVE CONTROL

NO SCALEM9.0

8 FUME HOOD EXHAUST AIR VALVE

NO SCALEM9.0

18 CONDENSER WATER LOOP CONTROL

NO SCALEM9.0

9 CONTROL W/ HOT WATER REHEAT - TAB-1
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ALTERNATE 2: 
DELETE DOMESTIC WATER BACKUP SYSTEM IN ITS ENTIRETY.
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NOTES:
 1.UNIT TO BE CONTROLLED FROM WALL SWITCH.
 2.UNIT TO OPERATE CONTINUOUSLY.

FAN SCHEDULE

TAG NAME AREA SERVED CFM
S.P. IN.

W.C.
FAN RPM
(NOTE F)

DRIVE
TYPE

MAX. AMCA
SONES

ELECTRICAL (NOTE 1)

WEIGHT MANUFACTURER MODEL NOTESMHP (NOTE E) VOLTAGE PHASES

DISCONNECT CONTROLLER/ STARTER

BY (NOTE A) TYPE (NOTE B) BY (NOTE A) TYPE (NOTE C) SCCR

EF-1 CHILLER
ROOM

200 0.40 1300 DIRECT 5.8 0.125 115 1 MFR NF MFR FV 0 22 COOK 90C15DH

EF-2 GLOVE BOX
TRAIN

100 0.50 1176 DIRECT 10 0.25 115 1 MFR NF MFR FV 0 233 Greenheck SFD-6 1

EF-3 NEW HOOD 1350 0.50 1176 DIRECT 10 0.5 115 1 MFR NF MFR FV 0 233 Greenheck SFD-9 1

NOTES:
 1.NEITHER RADIATED NOR DISCHARGE SOUND LEVELS SHALL EXCEED NC 35 AT 1.5" INLET STATIC PRESSURE WHEN TESTED PER AHRI STANDARD 885-2008 USING 5/8" 20-LB DENSITY MINERAL FIBER CEILING TILE.
 2.TOTAL AIR PRESSURE DROP OF TAB SHALL NOT EXCEED 0.50" WC.

TERMINAL AIR BOX SCHEDULE - SINGLE DUCT

TAG
NAME

AREA
SERVED

CFM HEATING COIL (NOTES 5, 6)

MIN. INLET
SIZE (IN.) DIA.

SENSOR TYPE
(NOTE 4) WEIGHT MANUFACTURER

MODEL
(NOTES 1, 2) NOTES

COOLING
MAX.

HEATING
MAX. MIN. EAT °F LAT °F

EWT
°F

LWT
°F

MAX.
GPM

TAB-1 008D 600 450 125 55.0 85.0 180 160 3.5 8" 1 15 PRICE SDV 1,2

G. CURB TYPE:
MFR = STANDARD CURB BY MANUFACTURER
GC = BY GENERAL CONTRACTOR
SAC = SOUND ATTENUATOR CURB

F. MUST BE WITHIN +/- 10% OF SCHEDULED RPM.

E. NO EQUIPMENT SHALL BE SELECTED ABOVE 90% OF MOTOR NAME
PLATE RATING.

D. FAN RPM SHALL NOT EXCEED 110% OF SCHEDULED VALUE, WITH
THE SCHEDULED WHEEL TYPE. SUBSTITUTION OF BI OR BIA FANS
FOR FC IS ACCEPTABLE IF EFFICIENCY IS NOT LOWER.

C. CONTROLLER STARTER TYPE:
FV = FULL VOLTAGE
WYE = WYE-DELTA
SS = SOLID STATE (SOFT START)
MS = MANUAL STARTER
VFD = VARIABLE FREQUENCY DRIVE
VFD/B = VARIABLE FREQUENCY DRIVE WITH BYPASS
YD = WYE - DELTA

B. DISCONNECT TYPE:
CB = CIRCUIT BREAKER
F = FUSED
NF = NON-FUSED

A. DISCONNECT AND CONTROLLER STARTER FURNISHED AND
INSTALLED BY:
MFR = MANUFACTURER
EC = ELECTRICAL CONTRACTOR.
MC = FURNISHED BY MECHANICAL CONTRACTOR, INSTALLED BY
ELECTRICAL CONTRACTOR.
MFR/EC = FURNISHED LOOSE BY MANUFACTURER INSTALLED BY
ELECTRICAL CONTRACTOR.
ATC = AUTOMATIC TEMPERATURE CONTROL CONTRACTOR

SCHEDULE GENERAL NOTES:

NOTES:
 1.CONTRACTOR SHALL DETERMINE PROPER BORDER TYPE TO MATCH CEILING CONSTRUCTION.
 2.REFER TO DRAWINGS FOR NECK SIZE. ALL BRANCH DUCTWORK TO AIR TERMINALS SHALL BE NECK SIZE UNLESS NOTED OTHERWISE.
 3.COLOR SELECTION DETERMINED BY ARCHITECT.

AIR TERMINAL SCHEDULE

TAG
NAME

FACE SIZE (IN.)
(NOTE 2) TYPE

BORDER
(NOTE 1) MATERIAL FINISH

VOLUME
DAMPER

REQUIRED MANUFACTURER MODEL NOTES

EG-1 24x24 EGG CRATE LAY-IN ALUMINUM WHITE NO PRICE 80 1,2,3

RG-1 24x24 PERFORATED
FACE

LAY-IN STEEL WHITE NO PRICE 80 1,2,3

RR-1 SEE DWG 35 DEGREE
DEFLECTION

SURFACE
MOUNT

STEEL WHITE NO PRICE 500 1,2

SD-1 13 LOUVER FACE LAY-IN STEEL WHITE NO PRICE RCD 2,3

SD-1 22.5 LOUVER FACE LAY-IN STEEL WHITE NO PRICE RCD 2,3

SD-2 24x24 LOUVERED LAY-IN STEEL WHITE NO PRICE AMD 1,2,3

NOTES:
 1.PROVIDE UNIT WITH TWO-STAGE FUNCTIONALITY.

WATER SOURCE HEAT PUMP

TAG
NAME

AREA
SERVED CONFIGURATION

NOMINAL
TONNAGE CFM

EXT. S.P.
IN. W.C.

COOLING MBH BASED ON **°F ENTERING
WATER TEMPERATURE.

COND.
GPM

W.P.D. FT.
HEAD

ELECTRICAL MAX. DIMENSIONS (IN)

MANUFACTURER
MODEL

(NOTE 1) NOTES

EAT MBH

MIN.
EER VOLTAGE PHASES FLA MCA MOCP

DISCONNECT CONTROLLER/ STARTER

 LENGTH WIDTH HEIGHTDB °F WB °F TOTAL SEN.
BY

(NOTE A)
TYPE

(NOTE B) BY (NOTE A) SCCR

WCU-1 CHILLER
ROOM

HORIZONTAL 5 2000 0.25 75.0 63.0 56 40 16.9 15.0 5.88 208 1 36.5 43.3 60 MFR NF MFR 0 58.5 25 32.5 DAIKIN WGTH0641 1

NOTES:
 1.NEITHER RADIATED NOR DISCHARGE SOUND LEVELS SHALL EXCEED NC 35 AT 1.5" INLET STATIC PRESSURE WHEN TESTED PER AHRI STANDARD 885-2008

USING 5/8" 20-LB DENSITY MINERAL FIBER CEILING TILE.
 2.TOTAL AIR PRESSURE DROP OF TAB SHALL NOT EXCEED 0.50" WC.
 3.SEE SEQUENCE OF OPERATION FOR CONTROL

EXHAUST AIR VALVE SCHEDULE

TAG
NAME

AREA
SERVED

CFM MIN. INLET
SIZE (IN.) DIA. WEIGHT MANUFACTURER

MODEL
(NOTES 1, 2) NOTESMAX. MIN.

EAV-1 008 1350 270 10" 25 PRICE VENTURI 3

EAV-2 008F 1350 270 10" 25 PRICE VENTURI 3

NOTES:
 1.UNIT OPERATION TO BE CONTROLLED FROM WALL SWITCH.
 2.PROVIDE WITH HANGING MOUNTING BRACKET.

FILTER SCHEDULE

TAG
NAME FINISH

OVERALL FILTER
BANK SIZE EFFICIENCY % AT.3

MICRONS CFM MANUFACTURER MODEL FILTER TYPE NOTESHEIGHT WIDTH

AF-1 WHITE EPOXY
COATED STEEL

24 48 99.97 500 PURAIRSKY SKY-48 HEPA/CARBON 1,2

NOTES:
 1.PROVIDE WITH VARIABLE SPEED ECM MOTOR.

PUMP SCHEDULE

TAG
NAME

AREA
SERVED GPM

PUMP FT.
HEAD AT
DESIGN

MINIMUM PUMP
EFFICIENCY

INLET
SIZE

IMPELLER
SIZE

ELECTRICAL (NOTE 1) MAX. DIMENSIONS (IN)

WEIGHT MANUFACTURER MODEL NOTES
HP (NOTE

E) RPM VOLTAGE PHASES

DISCONNECT CONTROLLER/ STARTER

LENGTH WIDTH HEIGHT
BY

(NOTE A)
TYPE

(NOTE B)
BY

(NOTE A)
TYPE

(NOTE C)

CWP-1 15.0 20.00 50 2 1/2" 7.000 0.16 3800 115 1 EC NF MFR ECM 7.05 6.22 8.05 0 TACO 0026e 1
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1/4" = 1'-0"PD2.1

18 BASEMENT ROOM 008 DEMO PLUMBING PLAN
1/4" = 1'-0"PD2.1

16 SECOND FLOOR ROOM 234 DEMO PLUMBING PLAN

1" = 60'-0"PD2.1

6 BASEMENT KEY PLAN
1" = 60'-0"PD2.1

7 SECOND FLOOR KEY PLAN

KEYNOTES

200 DEMO EXISTING SINK AND ASSOCIATED VENT AND SEWER
PIPE. DEMO DOMESTIC COLD AND HOT WATER SUPPLY
PIPING BACK TO MAIN AND CAP.

201 EXISTING FLOOR DRAIN AND VENT PIPING TO REMIAN. TRAP
PRIMER TO REMAIN SERVING THE FLOOR DRAIN.

203 EXISTING EQUIPMENT TO REMAIN.

204 ALL PIPING TO REMAIN UNLESS OTHERWISE NOTED.

205 EXISTING SINKS TO REMAIN.
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PLUMBING GENERAL NOTES:

A. SEE ARCHITECTURAL PLANS FOR LOCATION OF LAB EQUIPMENT.
B. CONTRACTOR TO COORDINATE WITH LAB EQUIPMENT FOR EXACT 

LOCATION OF CONNECTIONS TO EQUIPMENT. EQUIPMENT WILL 
INCLUDE THE FOLLOWING
• GLOVEBOX TRAIN
• OPTICOOL CRYOSTAT AND OPTICAL TABLE
• CHARACTERIZATION BOX AND OPTICAL TABLE
• MONTANA INSTERMENTS S100 CRYOSTAT AND OPTICAL TABLE
• LOW-TEMPERATURE AFM, NANO-OPTICAL MICROSCOPE AND 

OPTICAL TABLE
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1/4" = 1'-0"P2.B

16 BASEMENT ROOM 008 PLUMBING PLAN

KEYNOTES

100 PROVIDE HIGH PRESSURE FLEXIBLE STAINLESS STEEL HELIUM
LINES.

118 ROUTE 1/2" N OVERHEAD TO EACH OPTICAL TABLE AND PROVIDE
QUICK DISCONNECT. ROUTE 1/2" N TO EACH GLOVE BOX AND
PROVIDE CONNECT TO LAB EQUIPMENT PER MANUFACTURES
INSTALLATION INSTRUCTIONS.

119 ROUTE 1-1/2" VAC OVERHEAD TO EACH OPTICAL TABLE AND
PROVIDE QUICK DISCONNECT.

123 PROVIDE NITROGEN GAS MANIFOLD, SEE DETAILS FOR MORE
INFORMATION.

130 ROUTE BACK TO EXISTING NITROGEN MAIN.

300 ROUTE SANITARY PIPING FROM FLOOR SINK (FS-1) AND CONNECT
INTO EXISTING SANITARY PIPING. SAWCUT AND PATCH CONCRETE
AS NEEDED FOR CONNECTION. ROUTE VENT PIPING FROM FLOOR
SINK INTO EXISTING VENT PIPING SYSTEM.

301 PROVIDE DRAIN PUMP IN CABINET SPACE NEXT TO SINK AND ROUTE
PUMPED SANITARY TO EXISTING SANITARY DRAIN.

302 PROVIDE MOISTURE DETECTION DEVICE WITH ALARM.

303 REROUTE EXISTING CONDENSATE PIPE THAT DRAINED TO EXISTING
FLOOR DRAIN, TO NEW FLOOR SINK.

304 PROVIDE FLOOR DRAIN FOR EMERGENCY SHOWER. SAWCUT AND
PATCH FLOOR AS NEEDED TO CONNECT NEW SANITARY PIPING
FROM THE EMERGENCY SHOWER AND FLOOR DRAIN TO EXISTING
SANITARY SYSTEM. ROUTE VENT FROM FLOOR DRAIN AND
EMERGENCY SHOWER TO EXISTING VENT SYSTEM. ROUTE 3/4" COLD
AND HOT WATER FROM MAINS TO EMERGENCY SHOWER MIXING
VALVE. ISOLATION VALVES SHALL BE LOCKED OPEN. CONNECT
RECIRCULATION PIPE INTO BUILDING RECIRCULATION SYSTEM.
PROVIDE BALLANCING VALVE WITH CHECK VALVE AND SET
RECIRCULATION FLOW TO 0.5 GPM

305 ROUTE CONDENSATE FROM HEAT PUMP (WCU-1) TO NEW FLOOR
SINK AT A MINIMUM SLOPE OF 1/8 INCH PER FOOT.

306 ROUTE DOMESTIC COLD, HOT AND HOT RECIRC TO NEAREST MAINS
AND TAP MAINS WITH ISOLATION VALVES. COLD WATER TO BE
ROUTED TO 1-1/2" OR LARGER COLD WATER MAIN.

307 SEE CONDENSER WATER LOOP (DOMESTIC) DETAIL FOR COLD
WATER SUPPLY AND DRAIN INFORMATION FOR CONDENSER WATER
LOOP.

400 ADJUST SPRINKLER HEADS AND PIPING FOR NEW CEILING AND
WALLS. COORDINATE LAYOUT WITH EXISTING AND NEW
MECHANICAL AND LIGHTING EQUIPMENT.

401 NEW FIRE PROTECTION WORK AND MATERIALS ARE TO MATCH THE
EXISTING SYSTEM, UNLESS OTHERS BE REQUIRED BY THE AHJ. THIS
SHALL INCLUDE BUT IS NOT LIMITED TO PIPING, FITTINGS,
SPRINKLERS AND PIPE IDENTIFICATION. ALL MATERIALS SHALL BE
UL LISTED AND INSTALLED PER NFPA.

402 PROVIDE SPRINKLER COVERAGE ABOVE AND BELOW CLOUD
CEILINGS, IN ACCORDANCE WITH NFPA 13. PROTECTION ABOVE
CLOUD CEILINGS TO BE PROVIDED FROM EXISTING
SYSTEM/SPRINKLERS. EXISTING SPRINKLERS TO BE RELOCATED
ONLY AS REQUIRED BY NFPA 13. FOR SPRINKLER PROTECTION
BELOW THE CLOUD CEILING, ROUTE HARD LINES FROM EXISTING
BRANCH LINES TO THE CLOUD CEILINGS AND INSTALL QUICK
RESPONSE PENDANT SPRINKLERS.

1" = 60'-0"P2.B

6 BASEMENT KEY PLAN
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1/4" = 1'-0"P2.2

12 SECOND FLOOR ROOM 234 PLUMBING PLAN

KEYNOTES

108 CONNECT TO OVERHEAD DI WATER, N AND CA AND ROUTE TO
WEATHER-O-METER.

109 CONNECT TO OVERHEAD DI WATER AND ROUTE TO DUST FREE
ENCLOSURE.

116 CONNECT TO OVERHEAD DI WATER, NG AND N PIPING AND ROUTE
TO EXISTING HOOD.

1" = 60'-0"P2.2

6 SECOND FLOOR KEY PLAN
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CYLINDER BANK # 2CYLINDER BANK # 1

MASTER ALARM SWITCH

DEMAND CHECK VALVE (TYP.)

QUICK CONNECT FITTING

LINE TO OPTIC TABLES

PRESSURE RELIEF VALVE

ROUTE TO OUTSIDE OF BUILDING

CHANGE OVER VALVE (TYP.)

REGULATOR ISOLATION 
VALVE (TYP.)

3 CYLINDERS ON 
EACH SIDE

PRESSURE RELIEF 
DEVICE (TYP.)

HIGH PRESSURE 
HEADER (TYP.)

CYLINDER 
VALVE (TYP.)

PRESSURE GAUGE

SOURCE SHUT OFF VALVE

ROUTE TO OUTSIDE OF 
BUILDING

ALL VALVING WITHIN THE 
MANIFOLD ENCLOSURE IS 
BY THE MANUFACTURER.
EXACT VALVING MAY VARY.

LINE PRESSURE 
REGULATOR

PRESSURE RELIEF VALVE

CHANGE OVER 
ACTUATING SWITCH

PRESSURE GAUGE (TYP.)

HOUSE NITROGEN

AUXILIARY CONNECTION

NOTES:

1. ALL CYLINDERS, THOSE IN SERVICE AND THOSE IN STORAGE, MUST BE 
INDIVIDUALLY SECURED AND LOCATED IN A WAY TO PREVENT THEM FROM 
FALLING OR BEING KNOCKED OVER PER NFPA 99.

2. NUMBER OF CYLINDERS MAY VARY BASED ON FACILITY CHANGE-OVER RATE.

1 1/2 CHWR

PUMP

1 1/2 CHWS

1 1/2 CHWR

1 1/2 CHWS
1
 1

/2
 C

H
W

S

1
 1

/2
 C

H
W

S

TO WATER COOLED EQUIPMENT

PRV

BACKFLOW 
PREVENTOR
(BFP-1)

1-1/2" CW

ROUTE TO 
FLOOR SINK 
(FS-1)

FROM WATER COOLED EQUIPMENT

ROUTE TO 
FLOOR SINK
(FS-1)

1-1/2" D
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PLUMBING MATERIAL LIST

TAG NAME DESCRIPTION MANUFACTURER AND MODEL

AN-1 ACID NEUTRALIZATION CARTRIDGE SYSTEM. IDUSTIRAL STRENGTH
GLASS-FILLED POLYPROPYLENE BODY. REMOVABLE UPPER NEUTRALIZATION
CHAMBER. AND LOWER SEDIMENT COLLECTION CHAMBER.

ZURN - Z91-PHIX

BFP-1 BACK FLOW PREVENTER - REDUCED PRESSURE ZONE, LEAD FREE ALLOY
CONSTRUCTION, SIZE SAME AS PIPE, NON-CORROSIVE INTERNAL PARTS,
STAINLESS STEEL SPRINGS, DIFFERENTIAL PRESSURE RELIEF VALVE BETWEEN
SPRING-LOADED CHECK VALVES, BALL STYLE SHUT-OFF VALVES ON INLET AND
OUTLET OF UNIT, AIR GAP DRAIN FITTING, TEST PORTS WITH SHUT-OFF VALVES,
RATED FOR 175 PSI AT 33°F TO 140°F, 15 PSI (MAXIMUM) PRESSURE DROP AT 10
FPS, FACTORY TESTED.

ROUTE DRAIN PIPE FROM AIR GAP FITTING TO FLOOR DRAIN.  PROVIDE AND
INSTALL BRONZE OR EPOXY COATED STRAINER UPSTREAM OF EACH UNIT AND
ADDITIONAL VALVE UPSTREAM OF EACH STRAINER.

WATTS (LF009), WILKINS
(375XL), FEBCO (LF860),
APOLLO (RPLF4A)

CDP-1 COMPACT DRAIN PUMP -
DRAIN PUMP SHALL BE RATED AT 1/6 HP, 120 VOLTS, 60 HZ, 3450 RPM. THE DRAIN
PUMP SHALL BE CAPABLE OF HANDLING EFFLUENT WITH 1/8” SOLID HANDLING
CAPABILITY. THE DRAIN PUMP SHALL HAVE A MAX TOTAL DYNAMIC HEAD OF 12
GPM @ 27 FEET. THE MOTOR HOUSING SHALL BE CONSTRUCTED OF ABS. ALL
MATING PARTS SHALL BE SEALED WITH AN ENGINEERED GASKET. ALL
FASTENERS SHALL BE STAINLESS STEEL. THE MOTOR AND SWITCH SHALL BE
PROTECTED ON THE TOP SIDE WITH AN ABS ACCESS COVER. THE MOTOR SHALL
BE PROTECTED ON THE LOWER SIDE WITH BOTH AN ENGINEERED LIP SEAL AND
TWO-PIECE CARBON CERAMIC MECHANICAL SEAL WITH STAINLESS STEEL
SPRINGS. THE TANK SHALL BE MADE OF ABS. THE DRAIN PUMP SHALL BE
SUPPLIED WITH 9 FEET OF MULTI-CONDUCTOR POWER CORD. THE POWER
CORD SHALL BE SIZED FOR THE RATED FULL LOAD AMPS OF THE PUMP IN
ACCORDANCE WITH THE NATIONAL ELECTRIC CODE. ALL MOTORS SHALL BE
AIR-FILLED AND CLASS B INSULATED NEMA B DESIGN, RATED FOR CONTINUOUS
DUTY. AT MAXIMUM LOAD, THE WINDING TEMPERATURE SHALL NOT EXCEED
130°C UNSUBMERGED. THE PUMP MOTOR SHALL HAVE AN INTEGRAL THERMAL
OVERLOAD SWITCH IN THE WINDINGS FOR PROTECTING THE MOTOR. THE
CAPACITOR CIRCUIT SHALL BE MOUNTED INTERNALLY IN THE PUMP.

PUMP - LIBERTY PUMPS (406)

ESE-1 EMERGENCY SHOWER & EYE/FACE WASH - ACCESSIBLE, COMBINATION UNIT,
FREESTANDING, FLOOR MOUNTED WITH TOP INLET, STAINLESS STEEL SHOWER
HEAD, BRASS/BRONZE STAY OPEN BALL VALVE, STAINLESS STEEL/ALUMINUM
PULL ROD, STAINLESS STEEL BOWL WITH HINGED DUST COVER, PLASTIC SPRAY
HEADS WITH CAPS AND RETAINING CHAINS/STRAPS, BRASS SUPPLY ARMS,
BRASS/BRONZE STAY OPEN BALL VALVE, METAL FLAG, INTEGRAL FLOW
CONTROL FITTINGS, STAINLESS STEEL SUPPLY PIPING AND FITTINGS,
UNIVERSAL IDENTIFICATION SIGN, ANSI Z358.1-2004 COMPLIANT.

MINIMUM FLOW RATE OF SHOWER SHALL BE 20 GPM AT 30 PSI.  MINIMUM FLOW
RATE OF EYE/FACE WASH SHALL BE 3.0 GPM AT 30 PSI.  ACTIVATION TIME SHALL
BE 1 SECOND OR LESS.  BRASS/BRONZE PIPING, FITTINGS, AND VALVES SHALL
BE CHROME-PLATED OR CHEMICAL-RESISTANT POWDER COATED.

MOUNT SHOWER HEAD BETWEEN 80"-96" AND PULL ROD AT MAXIMUM 48" ABOVE
FINISH FLOOR.  EYE/FACE WASH OUTLET HEADS SHALL BE AT MAXIMUM 36"
ABOVE FINISH FLOOR WITH MINIMUM 27" OF KNEE CLEARANCE BELOW, AND
MINIMUM OF 19" OF CLEARANCE FROM CENTER OF BOWL TO WALL OR
OBSTRUCTION.  IN COMPLIANCE WITH LATEST ADA AND ANSI 117.1 STANDARDS

MIXING VALVE - THERMOSTATIC MIXING VALVE FOR EMERGENCY SHOWER OR
COMBINATION SHOWER/EYEWASH FIXTURE, BRONZE BODY CONSTRUCTION,
COLD WATER BYPASS, INLET AND OUTLET THERMOMETERS, COMBINATION
CHECK STOPS OR SEPARATE SUPPLY CHECK VALVES AND SHUT OFF VALVES,
OUTLET ISOLATION VALVE, MOUNTING BRACKET.  SUPPLY SHUT OFF VALVES
SHALL BE LOCKED OPEN TO PREVENT UNAUTHORIZED CLOSURE.  DUAL
THERMOSTATIC MIXING AND PRESSURE REGULATING VALVE TO DELIVER 25
GPM OF TEMPERED WATER (60-100 DEGREE F) WITH 10 PSI PRESSURE
DIFFERENTIAL.   UNIT SHALL BE ASSE 1071 LISTED AND APPROVED.  VALVE
SHALL COMPLY WITH FEDERAL ACT S.3874.

EMERGENCY SHOWER -
GUARDIAN (GBF1900 SERIES),
BRADLEY (S19314BF SERIES),
ACORN SAFETY (S13/S23
SERIES), HAWS (8300 SERIES),
SPEAKMAN (SE-1200 SERIES),
ENCON

MIXING VALVE - LEONARD
(TM-LF), ACORN CONTROLS
(ET71 SERIES), ARMSTRONG
(Z358), BRADLEY (S19), HAWS
(9201H), LAWLER (911),
POWERS (ETV400), GUARDIAN
(G6040), OR PRE-PACKAGED
WITH EMERGENCY SHOWER
FROM SAME MANUFACTURER.

FD-1 FLOOR DRAIN - CAST IRON BODY, NICKEL BRONZE ADJUSTABLE TOP, 6" ROUND
4" BOTTOM OUTLET, FLASHING COLLAR.

TRAP SEAL - 4", PLASTIC HOUSING WITH FLEXIBLE DIAPHRAGM, SEALING
GASKETS, RECLOSES AND SEALS WHEN DISCHARGE IS COMPLETED, ASSE 1072.

FLOOR DRAIN - ZURN (Z-415),
SMITH (2005), WADE (1100),
JOSAM (30000), WATTS
(FD-100), MIFAB (F1100), SUN
(FD1000)

TRAP SEAL - SURE SEAL (SS),
PROVENT (TRAP GUARD),
SMITH (QUAD CLOSE), GREEN
DRAIN, MIFAB (MI-GARD),
ZURN (Z1072)

FS-1 FLOOR SINK - CAST IRON BODY, NICKEL BRONZE RIM AND GRATE, 12" SQUARE,
4" BOTTOM OUTLET, 6" DEEP RECEPTOR WITH STAINLESS STEEL MESH
SEDIMENT BUCKET, ACID RESISTANT COATED INTERIOR, SEEPAGE FLANGE
WITH CLAMP.

ZURN (Z1901), SMITH (3151),
WADE (9140), JOSAM (49340A),
WATTS (FS-740), SIOUX CHIEF
(861-2xXFNWC), SUN (FS2000),
MIFAB (FS1730)

SK-1 SINK - ACCESSIBLE, SELF-RIMMING EXTRA DEEP SINGLE COMPARTMENT WITH
FAUCET DECK, 18 GAUGE TYPE 316 STAINLESS STEEL, 25" (SIDE-TO-SIDE) x 22"
(FRONT-TO-BACK) OVERALL SIZE, 21" x 15-3/4" x 6-1/8" DEEP BOWL, SOUND
DEADENING ON BOTTOM AND SIDES OF BASIN, 3-1/2" DIAMETER DRAIN OUTLET
LOCATION OFF-CENTERED REAR IN BOWL, PERFORATED TYPE 316 STAINLESS
STEEL GRID STRAINER.

SINK TRIM - TWO HANDLE MIXING FAUCET, BRASS CONSTRUCTION,
CHROME-PLATED FINISH, GOOSENECK SWING SPOUT, NOMINAL 6" REACH,
LAMINAR FLOACCESSIBLE,W OUTLET, 6" WRISTBLADE HANDLES AT 8" CENTERS,
1/4-TURN OPERATION CERAMIC DISC CARTRIDGE.

MAXIMUM FLOW TO BE 2.2 GPM. FAUCET SHALL COMPLY WITH FEDERAL ACT
S.3874.  PROVIDE RESTRICTIVE DEVICE AND ESCUTCHEON PLATE AS REQUIRED.

ACCESSORIES - QUARTER-TURN BALL VALVE TYPE 3/8" CHROME-PLATED BRASS
ANGLE SUPPLIES WITH STOPS, CHROME-PLATED SOFT COPPER SUPPLY LINES.

SINK - ELKAY (LKAD252265)

SINK TRIM - DELTA (27C2),
AMERICAN STANDARD (6540),
CHICAGO FAUCET (786),
SPEAKMAN (SC-3000 SERIES),
SYMMONS (S-254), ZURN
(Z831-XL)

NOTES: (APPLIES TO ALL PLUMBING FIXTURES LISTED BELOW)
1) SIZES SHOWN ARE MINIMUMS. LARGER SIZES SHOWN ON THE DRAWING SHALL DICTATE THE ROUGH-IN SIZE.
2) SANITARY RISERS UP IN WALL TO FIXTURES SHALL BE A MINUMUM OF 2".
3) DOMESTIC WATER BRANCH PIPING OUTSIDE OF THE WALL/CHASE SHALL BE A MINIMUM OF 3/4" UNLESS NOTED
OTHERWISE. ONLY THE FINAL RISE-DROP SHALL BE SMALLER.
4) FINAL SANITARY SIZE SHALL MATCH P-TRAP SIZE (REFER TO MATERIAL LIST).

PLUMBING ROUGH-IN SCHEDULE

TAG NAME DESCRIPTION

COLD

WATER

HOT

WATER SANITARY VENT

AN-1 ACID NEUTRALIZATION - - 1 1/2" -

CDP-1 COMPACT DRAIN PUMP - - 1 1/2" 1 1/2"

ESE-1 EMERGENCY SHOWER EYE-FACE WASH 2" 1 1/2"

FD-1 FLOOR DRAIN - - 4" 2"

FS-1 FLOOR SINK 4" 2"

SK-1 SINK 1/2" 1/2" 1 1/2" 1 1/2"

NO SCALEP9.1

8 NITROGEN GAS - MANIFOLD SOURCE PIPING SYSTEM

NO SCALEP9.1

17 CONDENSER WATER LOOP (DOMESTIC)
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jwilgus
Text Box
ALTERNATE 2: 
DELETE DOMESTIC WATER BACKUP SYSTEM IN ITS ENTIRETY.



1. THE COMPLETE INSTALLATION SHALL BE IN ACCORDANCE WITH THE ADA STANDARDS FOR 
ACCESSIBLE DESIGN. 

2. CIRCUIT NUMBERS ARE SHOWN FOR CIRCUIT IDENTIFICATION.  CIRCUITING SHALL AGREE 
WITH NUMBERING ON THE PANEL PROVIDED. COMMON NEUTRALS MAY NOT BE USED FOR 
BRANCH CIRCUITS.  BALANCE THE LOAD ON PANEL AS EVENLY AS POSSIBLE BETWEEN EACH 
PHASE.

3. EMERGENCY BRANCH WIRING FOR FEEDERS AND BRANCH CIRCUITS SHALL BE ROUTED IN 
SEPARATE RACEWAY, JUNCTION BOXES, PULL BOXES, AND CABINETS.  WIRING FOR EACH 
BRANCH SHALL BE INDEPENDENT FROM OTHER BRANCHES, INCLUDING THE NORMAL 
BRANCH.

4. FLUSH MOUNT ALL LIGHTING CONTROL DEVICES AT +42" FROM FLOOR (CENTERLINE 
DIMENSION), EXCEPT WHERE OTHERWISE NOTED.  DEVICES MAY BE SURFACE MOUNTED 
WHEN CONDUIT IS SPECIFIED EXPOSED.

5. FLUSH MOUNT ALL DUPLEX RECEPTACLES AND TECHNOLOGY OUTLETS AT +18" FROM 
FLOOR (CENTERLINE DIMENSION), EXCEPT WHERE OTHERWISE NOTED.  RECEPTACLES AND 
OUTLETS MAY BE SURFACE MOUNTED WHEN CONDUIT IS SPECIFIED EXPOSED. MOUNT 
EXTERIOR LOCATED RECEPTACLES WITH WHILE-IN-USE COVERS AT +20" FROM FINISHED 
GRADE (CENTER DIMENSIONS) TO MAINTAIN INSTALLATION ADA COMPLIANCE.

6. ALL MATERIALS USED TO SEAL PENETRATIONS OF FIRE RATED WALLS AND FLOORS SHALL 
BE TESTED AND CERTIFIED AS A SYSTEM PER ASTM E814 STANDARDS FOR FIRE TESTS OF 
THROUGH-PENETRATION FIRESTOPS. REFER TO 26 05 03 FOR ADDITIONAL INFORMATION AND 
REQUIREMENTS SPECIFIC TO FIRESTOPPING. 

7. INSTALL ALL WALL MOUNTED FIRE ALARM NOTIFICATION DEVICES AT 90" ABOVE FINISHED 
FLOOR OR 6" BELOW THE CEILING, WHICHEVER IS LOWER, EXCEPT WHERE OTHERWISE 
NOTED.  HEIGHT SHALL BE MEASURED TO THE TOP OF THE DEVICE.

8. CONTRACTOR SHALL COORDINATE THE LOCATION OF ALL CEILING MOUNTED DEVICES AND 
EQUIPMENT WITH LUMINAIRES, SPRINKLER, AND CEILING DIFFUSERS.  CENTER ALL DEVICES 
IN CEILING TILE PATTERN.  SMOKE DETECTORS AND OCCUPANCY/VACANCY SENSORS SHALL 
BE LOCATED NO CLOSER THAN 3 FEET TO AN AIR SUPPLY DIFFUSER OR RETURN GRILLE.

9. CONTRACTOR SHALL VERIFY ALL FURNITURE, MODULAR FURNITURE, AND EQUIPMENT 
LOCATIONS WITH ARCHITECTURAL PLANS, ELEVATIONS, AND REVIEWED SHOP DRAWINGS.  
PRIOR TO MAKING THE ACTUAL ELECTRICAL INSTALLATION, THIS CONTRACTOR SHALL 
ADJUST RECEPTACLES, OUTLETS, OR CONNECTION LOCATIONS TO ACCOMMODATE 
FURNITURE AND/OR EQUIPMENT.

10. ELECTRICAL AND TECHNOLOGY EQUIPMENT SHALL BE MOUNTED TO AVOID IMPEDANCE OF, 
OPERATION OF, AND/OR ACCESS TO ELECTRICAL AND MECHANICAL EQUIPMENT.  ALL 
MOUNTING OF ELECTRICAL AND TELECOMMUNICATIONS EQUIPMENT, ON EQUIPMENT 
SUPPLIED BY ANOTHER CONTRACTOR, SHALL BE APPROVED IN ADVANCE BY THE OTHER 
CONTRACTOR.

11. CONTRACTOR SHALL BE RESPONSIBLE FOR ALL OPENINGS REQUIRED IN WALLS.  ALL 
OPENINGS SHALL BE REPAIRED TO MATCH EXISTING BY A QUALIFIED CONTRACTOR AT THE 
EXPENSE OF THIS CONTRACTOR.  ALL CONDUITS THROUGH WALLS SHALL BE GROUTED OR 
SEALED INTO OPENINGS.

12. ALL WELDING SHALL BE ACCORDING TO AMERICAN WELDING SOCIETY STANDARDS.  
CONTRACTOR SHALL FURNISH TO THE ARCHITECT/ENGINEER CERTIFICATES QUALIFYING 
EACH WELDER, PRIOR TO START OF WORK.  THE ARCHITECT/ENGINEER RESERVES THE 
RIGHT TO REQUIRE QUALIFYING DEMONSTRATION, AT THE CONTRACTOR'S EXPENSE, OF ANY 
WELDERS ASSIGNED TO THE JOB.

13. EACH CONTRACTOR IS RESPONSIBLE FOR DAMAGE CAUSED BY THEIR ACTIONS TO THE 
WALLS, FLOORS, CEILINGS, AND ROOFS. THE CONTRACTOR WHOSE WORK CAUSES DAMAGE 
IS RESPONSIBLE FOR PATCHING TO MATCH ORIGINAL CONSTRUCTION, FIRE RATING, AND 
FINISH. 

14. REFER TO ARCHITECTURAL REFLECTED CEILING PLAN, ELECTRICAL, TECHNOLOGY 
AUDIO/VISUAL, AND OTHER ELECTRICAL PLANS FOR EXACT LOCATIONS OF ALL CEILING 
MOUNTED DEVICES, OTHER THAN SPRINKLERS. 

15. ELECTRICAL IDENTIFICATION.  REFER TO SPECIFICATION SECTION 26 05 53 FOR COLOR/LABEL 
REQUIREMENTS FOR  CONDUIT, BOX, CABLE/WIRE, AND EQUIPMENT.

16. ALL NEW WORK SHALL MATCH EXISTING SEISMIC BRACING AND CODE REQUIREMENTS USED 
FOR PREVIOUS WORK FOR THIS BUILDING.

ELECTRICAL INSTALLATION NOTES:

1. EXISTING CONDITIONS ARE SHOWN BASED ON INFORMATION OBTAINED FROM FIELD 
SURVEYS, EXISTING BUILDING DOCUMENTS, AND STAFF. VERIFY EXISTING CONDITIONS AND 
REPORT ANY CONFLICTS BEFORE PROCEEDING. 

2. NOT ALL EXISTING EQUIPMENT, LUMINAIRES, AND CONDUIT ARE SHOWN.  VERIFY EXISTING 
CONDITIONS AND REPORT ANY CONFLICTS WITH NEW WORK BEFORE STARTING WORK. 

3. FIELD VERIFY THE AVAILABLE CLEARANCES FOR CABLE TRAY, BUSWAY AND CONDUITS 
BEFORE FABRICATION. RISES AND DROPS MAY BE NECESSARY BECAUSE OF EXISTING 
FIELD CONDITIONS.

4. EACH CONTRACTOR SHALL FIELD VERIFY ACCESSIBILITY TO THE AREA OF THEIR WORK AND 
SHALL NOTIFY THE GENERAL CONTRACTOR. PRIOR TO BIDDING IF OTHER UTILITIES ARE 
REQUIRED TO BE REMOVED OR RELOCATED TO ALLOW ACCESS TO THEIR AREA OF WORK.  

5. WHERE EXISTING ELECTRICAL SYSTEMS ARE LOCATED IN AREAS THAT CONFLICT WITH NEW 
EQUIPMENT, PIPING, OR DUCTWORK TO BE INSTALLED, EACH CONTRACTOR SHALL EITHER 
ARRANGE NEW EQUIPMENT, CONDUIT, OR DUCTWORK IN SUCH A FASHION THAT IT DOES 
NOT CONFLICT WITH EXISTING SYSTEMS, OR REWORK EXISTING ELECTRICAL SYSTEMS TO 
ALLOW FOR INSTALLATION OF NEW EQUIPMENT, PIPING, OR DUCTWORK.

ELECTRICAL RENOVATION NOTES:
THESE NOTES APPLY TO ALL ELECTRICAL SHEETS AND TRADES, INCLUDING BUT NOT LIMITED 
TO, LIGHTING, POWER, AND SYSTEMS.

1. SHADED LUMINAIRE OR DEVICE INDICATES LUMINAIRE OR DEVICE IS CONNECTED TO AN 
EMERGENCY CIRCUIT OR CONTAINS INTEGRAL EMERGENCY POWER SOURCE.

2. REFER TO SHEET E-9.1 FOR LUMINAIRE SCHEDULE.
3. { L##} DENOTES THE LIGHTING SEQUENCE OF OPERATIONS FOR THIS SPACE. REFER TO 

SHEET E-9.1.
4. VACANCY/OCCUPANCY SENSOR LAYOUT:  SENSORS ARE SHOWN ON THE PLANS FOR 

DESIGN INTENT AND MAY NOT REPRESENT EVERY DEVICE.  PROVIDE MANUFACTURER 
SPECIFIC FLOOR PLAN LAYOUTS SHOWING LOCATION, ORIENTATION, AND COVERAGE AREA 
OF EACH CONTROL DEVICE, SENSOR, AND CONTROLLER/INTERFACE. AREAS REQUIRING 
MULTIPLE SENSOR DEVICES FOR APPROPRIATE COVERAGE, SUBMIT SPECIFIC 
MANUFACTURER-APPROVED SENSOR LAYOUT AS AN OVERLAY DIRECTLY ON THE PROJECT 
DRAWINGS, EITHER IN PRINT OR APPROVED ELECTRONIC FORM.

ELECTRICAL MOUNTING SUBSCRIPT KEY:
A MOUNT AT +6" TO CENTERLINE ABOVE COUNTER OR BACKSPLASH
C MOUNT AT CEILING
H MOUNT ORIENTED HORIZONTALLY
EWC ELECTRIC WATER COOLER

ELECTRICAL GENERAL NOTES:

LUMINAIRE

F1 = FIXTURE TAG
1 = CIRCUIT NUMBER
a = SWITCH DESIGNATION
NL = SUBSCRIPT (IF APPLICABLE)
Z = ZONE DESIGNATION

*IF LABEL IS ORIENTED HORIZONTALLY A SLASH WILL SEPARATE THIS 
INFORMATION. EX: F1 / 1 / a / NL

DEVICE
A = MOUNTING (IF APPLICABLE)
1 = CIRCUIT NUMBER

*IF LABEL IS ORIENTED HORIZONTALLY A SLASH WILL SEPARATE THIS 
INFORMATION. EX: A / 1 

LUMINAIRE KEY:

DEVICE KEY:

SW-1P 26 09 33 SWITCH - SINGLE POLE

SW-3W 26 09 33 SWITCH - THREE WAY3

OC SW-OC-D OCCUPANCY SENSOR - DUAL TECHNOLOGY
D

26 09 33

DS-#/FDS-#/DSS-# 26 28 16 DISCONNECT.

SW-OC-D-W OCCUPANCY SENSOR - DUAL 
TECHNOLOGY - WALL MOUNTED

D
26 09 33OC

SW-D-LED DIMMER - LED
D

26 09 33

SW-D3-LED DIMMER - LED - 3-WAY
D3

26 09 33

ELECTRICAL SYMBOL LIST

SYMBOL: TAG: SPEC 
SECTION:

DESCRIPTION:

FB-# or PT-# 26 27 26 FLOOR BOX or POKE THROUGH

JB 26 05 33 JUNCTION BOX
J

J

ECONN 26 05 33 ELECTRICAL CONNECTION
CD = CORD DROP

E

E

WW-# 26 05 35 ELECTRICAL WIREWAY w/ DEVICES SHOWN

WM-# 26 05 35 MULTI OUTLET SYSTEM

RI-TECH-C 26 05 33 TECHNOLOGY ROUGH-IN, CEILING
RIRI

PANEL '###' 26 24 16 PANELBOARD - SURFACE MOUNT

PANEL '###' 26 24 16 PANELBOARD - RECESS MOUNT

MX-#/MS-# 26 24 19 MANUAL SWITCH / STARTER / COMBINATION 
STARTER.

ELECTRICAL SYMBOL LIST

SYMBOL: TAG: SPEC 
SECTION:

DESCRIPTION:

TR-#/DTR-# 26 22 00 TRANSFORMER.

SW-LV 26 09 33 LOW VOLTAGE SWITCHLV

LINEAR LUMINAIRES

TROFFER

WALL SCONCE LUMINAIRE

DOWNLIGHT LUMINAIRE

AIMABLE OR WALL WASH LUMINAIRE

INDUSTRIAL LUMINAIRE

POLE MOUNTED LUMINAIRE

SINGLE FACE EXIT SIGN

DOUBLE FACE EXIT SIGN

EMERGENCY UNIT

WALL BRACKET LUMINAIRE

ELECTRICAL SYMBOL LIST

SYMBOL: TAG: SPEC 
SECTION:

DESCRIPTION:

WALL/CEILING EMERGENCY EXIT SIGN
REC-DUP 26 27 26 DUPLEX RECEPTACLE, 125V

REC-DUP-GFI 26 27 26 DUPLEX GFI RECEPTACLE, 125V

REC-QUAD 26 27 26 QUAD RECEPTACLE, 125V 

REC-QUAD-GFI 26 27 26 QUAD GFI RECEPTACLE, 125V

REC-SIM-520R 26 27 26 SIMPLEX RECEPTACLE, 125V

ELECTRICAL SYMBOL LIST

SYMBOL: TAG: SPEC 
SECTION:

DESCRIPTION:

DUPLEX RECEPTACLE CONTROLLED BY 
OCCUPANCY

O REC-DUP-O 26 27 26

REC-SIMP-LOCK 26 27 26 SIMPLEX RECEPTACLE - TWISTLOCK - 125V

PP# 26 27 23 POWER POLE

QUAD RECEPTACLE CONTROLLED BY 
OCCUPANCY

O REC-QUAD-O 26 27 26

REFER TO LUMINAIRE 
SCHEDULE

RI
RI-TECH 26 05 33 TECHNOLOGY OUTLET ROUGH-IN

ATF-# 26 22 00 AUTOMATIC TRANSFER SWITCH

REC-SIMP-LOCK 26 27 26 SIMPLEX RECEPTACLE - TWISTLOCK - 208V, 3PH

REC-SIMP 26 27 26 SIMPLEX RECEPTACLE, 208V, 1PH

REC-SIMP 26 27 26 SIMPLEX RECEPTACLE, 125V

REC-SIM-1520R 26 27 26 RECEPTACLE, 15-20R, 250V, 3PH

F

#

F

#
FA-211 28 31 00 COMBINATION AUDIO HORN/CHIME AND 

VISUAL ALARM DEVICE, CEILING OR WALL 
MOUNTED

# = CANDELA RATING
CD = CANDELA RATING SELECTED BY NICET 
DESIGNER 

PLAN OR DETAIL NUMBER

PLAN OR DETAIL NAME

PLAN OR DETAIL SCALE

DETAIL REFERRED TO BY SECTION CUT

SHEET DETAIL IS LOCATED ON

NAME

1
VIEW NAME
1/8" = 1'-0"

1

M101

1
4

3
2

SIMSIM

INDICATES SIMILAR DETAIL REFERENCED 
IN MULTIPLE LOCATIONS

LEVEL NAME

10'-0" HEIGHT ABOVE 
PROJECT 0'-0" 

1 INDICATES NOTE USED TO DESCRIBE 
ADDITIONAL INFORMATION ABOUT 
WORK REQUIRED, SPECIFIC TO THE 
SHEET AND/OR DETAIL 

N
O R HT

INDICATES DIRECTION OF TRUE NORTH

VIEW KEY

LINE TYPE AND TAG KEY:

NEW WORK BY THIS CONTRACTOR (WIDE LINE) 
NEW
EXISTING TO BE REMOVED (SHORT DASHED PATTERN)
NEW UNDERFLOOR OR UNDERGROUND (LONG DASHED PATTERN)

EXISTING TO REMAIN OR WORK BY OTHERS (NARROW LINE)
EXISTING 
EXISTING TO BE REMOVED BY OTHERS (SHORT DASHED PATTERN)
EXISTING UNDERFLOOR OR UNDERGROUND (LONG DASHED PATTERN)

HALFTONING DOES NOT MODIFY SCOPE.

'TAG'-E TAGS WITH DASH 'E' INDICATES THE REFERENCED OBJECT IS EXISTING

TAG-1 UNDERLINED TAG INDICATES OBJECT IS IN-SCOPE. IF NEW, ADDITIONAL 
INFORMATION IS AVAILABLE IN A SCHEDULE, MATERIAL LIST, OR SYMBOL LIST

INDICATES AN EXISTING SYSTEM'S POINT OF CONNECTION/REMOVAL

T101

BUILDING CODE: IBC 2021 EDITION 

FIRE CODE: IFC 2021 EDITION

FIRE ALARM CODE: NFPA 72 2019 EDITION

PLUMBING CODE: UPC 2021 EDITION 

MECHANICAL CODE: IMC 2021 EDITION

ELECTRICAL CODE: NFPA 70 (NEC) 2020 EDITION

LIFE SAFETY CODE: NFPA 101 2021 EDITION

ENERGY CONSERVATION CODE: IECC 2021

LOCAL BUILDING CODE: CURRENT EDITION

APPLICABLE CODES
CONTRACTOR SHALL COMPLY WITH APPLICABLE CODES AND LOCAL AMENDMENTS 

INCLUDING, BUT NOT LIMITED TO, THE FOLLOWING:

FEEDERS: SWITCHBOARDS, DISTRIBUTION PANELS, 
PANELBOARDS, MOTOR CONTROL CENTERS, ETC.

BRANCH CIRCUITS: LIGHTING, RECEPTACLES, 
CONTROLS, ETC.

MECHANICAL EQUIPMENT FEEDERS: PUMPS, CHILLERS, 
AIR HANDLING UNITS, ETC.

FLOOR MOUNTED EQUIPMENT FEEDERS: PUMPS, ETC. 
(INCLUDE NO MORE THAN 6 FEET OF LFMC TO PUMP)

CONTROLS (LIGHTING, POWER, BUILDING AUTOMATION, ETC.)

WET AND DAMP LOCATIONS: (CONDUIT, BOXES, FITTINGS, 
INSTALLED AND EQUIPPED TO PREVENT WATER ENTRY)

CONDUIT INSTALLATION SCHEDULE

THE FOLLOWING SCHEDULE SHALL BE ADHERED TO UNLESS THEY CONSTITUTE A VIOLATION OF APPLICABLE CODES OR ARE NOTED 
OTHERWISE ON THE DRAWINGS. THE INSTALLATION OF RMC CONDUIT WILL BE PERMITTED IN PLACE OF ALL CONDUIT SPECIFIED IN THIS 
SCHEDULE. REFER TO CONDUIT AND BOXES SPECIFICATION 26 05 33 FOR ADDITIONAL INFORMATION.

INSTALLATION TYPE RMC IMC EMT PVC

X X

X X

X X

X X

X X

X

CORROSIVE LOCATIONS

ELEVATED CONCRETE SLABS (ABOVE GRADE)
XX

INTERIOR LOCATIONS WITH FINISHED CEILING AND WALLS:  CONCEALED 
IN WALLS AND ABOVE FINISHED CEILINGS

INTERIOR LOCATIONS WITHOUT FINISHED CEILINGS: CONCEALED IN 
WALL, EXPOSED ABOVE CEILINGS

EXISTING INTERIOR LOCATIONS WITH FINISHED CEILINGS AND WALLS:  
CONCEALED IN WALLS AND ABOVE FINISHED CEILING UNLESS 
OTHERWISE NOTED

X

XX

X

PVC 

COATED 
RMC

X
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1. E.C. SHALL DISCONNECT THE POWER FROM ANY EQUIPMENT BEING REMOVED OR RELOCATED BY OTHERS FOR 
SAFE REMOVAL.

2. MAINTAIN CIRCUIT CONTINUITY FOR EXISTING ITEMS THAT ARE REMAINING OR BEING RELOCATED.
3. ITEMS THAT ARE SHOWN TO BE REMOVED SHALL BE REMOVED IN THEIR ENTIRETY INCLUDING ALL ASSOCIATED 

CONDUIT, WIRE, AND HANGERS BACK TO POINT OF ORIGIN OR THE NEAREST EXISTING ITEM THAT IS 
REMAINING, UNLESS NOTED OTHERWISE. WHERE EXISTING DEVICES, SWITCHES, MOTOR CONNECTIONS, ETC. 
ARE TO BE REMOVED FROM WALLS WHICH ARE REMAINING, WALLS SHALL BE PATCHED TO MATCH ORIGINAL 
FINISH, AFTER CONDUCTORS HAVE BEEN REMOVED.

4. UNLESS OTHERWISE NOTED, FOR ALL LUMINAIRES SHOWN TO BE REMOVED, EC SHALL SAVE AND PROTECT 
CIRCUIT FOR RECONNECTION TO NEW LUMINAIRE.

5. EXISTING WIRELESS ACCESS POINTS SHALL BE REMOVED, SAVED AND PROTECTED FOR REINSTALLATION.
6. ALL EXISTING TECHNOLOGY CABLING WITHIN THE REMODEL AREA SHALL BE INVESTIGATED BY UNIVERSITY I.T. 

AND UPGRADED AS NECESSARY.  COORDINATE ACCESS AND PHASING WITH UNIVERSITY I.T.

DEMOLITION GENERAL NOTES:
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1/4" = 1'-0"ED2.1

18 BASEMENT ROOM 008 DEMO ELECTRICAL PLAN
1/4" = 1'-0"ED2.1

16 SECOND FLOOR ROOM 234 DEMO ELECTRICAL PLAN

1" = 60'-0"ED2.1

7 SECOND FLOOR KEY PLAN
1" = 60'-0"ED2.1

6 BASEMENT KEY PLAN

KEYNOTES
1017 EXISTING 100A DISCONNECT SHALL BE REMOVED. DISCONNECT

AND REMOVE ALL ASSOCIATED WIRE AND CONDUIT BACK TO
PANEL.

1018 EXISTING TC CONTROL PANEL AND THERMOSTAT TO BE
RELOCATED BY MC. EC SHALL DISCONNECT POWER AND
RECONNECT AT NEW LOCATION. EXTENDED EXISTING CIRCUIT AS
NECESSARY.

1019 EXISTING FIRE ALARM HORN STROBE TO BE REMOVED. SAVE AND
PROTECT FIRE ALARM DEVICE AND WIRING DURING DEMOLITION.
DEVICE SHALL BE RELOCATED DURING NEW CONSTRUCTION.

1020 EXISTING DATA OUTLET SHALL BE REMOVED IN ITS ENTIRETY.

KEYNOTES
1012 EXISTING PANEL 2N19L TO REMAIN. REMOVE EXISTING (2) 50A3P, (2)

100A3P, AND (1) 150A6P CIRCUIT BREAKERS FROM PANEL.

1013 EXISTING DISCONNECT SWITCH SHALL BE REMOVED. DISCONNECT
AND REMOVE ALL ASSOCIATED WIRE AND CONDUIT BACK TO
PANEL.

1014 EXISTING 120V CONNECTION TO HOOD TO REMAIN.

1015 EXISTING POWER OUTLET(S) SHALL BE RELOCATED TO ABOVE NEW
COUNTER.  EXTEND WIRE AND CONDUIT AS NECESSARY FOR
RELOCATION.  EXISTING DATA OUTLET SHALL BE REMOVED IN ITS
ENTIRETY.

1016 REMOVE EXISTING LUMINAIRE CONNECTED TO EMERGENCY
LIGHTING CIRCUIT. SAVE AND PROTECT CIRCUIT FOR
RECONNECTION TO NEW LUMINAIRE.

KEYNOTES
1000 REMOVE EXISTING SURFACE RACEWAY WITH DUPLEX

RECEPTACLES AND DATA AT +54" AFF. DISCONNECT AND REMOVE
ALL ASSOCIATED WIRES AND CONDUIT BACK TO PANEL.

1001 EXISTING 75kVA TRANSFORMER SHALL BE REMOVED, SAVED AND
PROTECTED FOR RELOCATION. ALL PRIMARY AND SECONDARY
WIRING SHALL BE REPLACED. REMOVE ALL EXISTING WIRING BACK
TO THE PANELBOARDS.

1002 EXISTING 45kVA TRANSFORMER SHALL BE REMOVED, SAVED AND
PROTECTED FOR RELOCATION. TRANSFORMER SHALL BE REFED
FROM EXISTING PANEL BN2H. ALL PRIMARY AND SECONDARY
WIRING SHALL BE REPLACED. REMOVE ALL EXISTING WIRING BACK
TO THE PANELBOARDS.

1003 EXISTING HOOD AND ASSOCIATED DISCONNECT SWITCH SHALL BE
REMOVED, SAVED AND PROTECTED FOR RELOCATION. SAVE AND
PROTECT EXISTING CIRCUIT FOR EXTENSION AND RECONNECTION
OF HOOD AT NEW LOCATION.

1004 DISCONNECT AND REMOVE EXISTING DROP CORD, SAVE AND
PROTECT FOR RELOCATION. SAVE AND PROTECT EXISTING CIRCUIT
FOR EXTENSION AND RECONNECTION AT NEW LOCATION.

1005 EXISTING EXIT SIGN SHALL BE REMOVED, SAVED AND PROTECTED
FOR RELOCATION. SAVE AND PROTECT EXISTING CIRCUIT FOR
EXTENSION AND RECONNECTION AT NEW LOCATION.

1006 DISCONNECT POWER TO MODULAR FURNITURE WALLS, REMOVE
ALL ASSOCIATED WIRES AND CONDUITS.

1007 DISCONNECT EXISTING 2'x4' TROFFER LUMINAIRES FROM ROOM 008
LIGHTING CIRCUIT.

1008 EXISTING 30A DISCONNECT SWITCH TO BE REMOVED. DISCONNECT
AND REMOVE ALL ASSOCIATED WIRE AND CONDUIT BACK TO
PANEL.

1009 EXISTING WATER HEATER AND ASSOCIATED 60A DISCONNECT
SWITCH TO REMAIN.

1010 EXISTING PUMP AND ASSOCIATED 30A DISCONNECT SWITCH TO
REMAIN.

1011 EC TO FIELD VERIFY THE EQUIPMENT SERVED BY EXISTING 30A
DISCONNECT SWITCHES. DISCONNECTS SHALL BE LABELED WITH
CIRCUIT AND EQUIPMENT SERVED. IF DISCONNECTS SERVE NO
PURPOSE, THEY SHALL BE REMOVED DURING DEMOLITION AND ALL
ASSOCIATED WIRE AND CONDUIT SHALL BE REMOVED BACK TO
PANEL.
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ROOM 008

ROOM 008D

Room 008F

Room 008G
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Room 010
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008 

BE1H
BN2H
BN3L

1. NEW DEVICES SHOWN SHALL BE SURFACE MOUNTED AND FED 
WITH SURFACE MOUNTED CONDUIT.

2. EC SHALL VERIFY ALL CONNECTION TYPES WITH LAB 
EQUIPMENT AND PROVIDE MOCK UP OF LAB EQUIPMENT FOR 
APPROVAL BY MSU PRIOR TO FINAL INSTALLATION.

3. ALL NEW WORK SHALL MATCH EXISTING SEISMIC BRACING 
AND CODE REQUIREMENTS USED FOR PREVIOUS WORK FOR 
THIS BUILDING.

4. DEVICES MOUNTED TO TABLES OR SUPPORTING STRUCTURES 
SHALL HAVE LOCATIONS AND CONDUIT ROUTING 
COORDINATED WITH MSU.

5. REINSTALL EXISTING WIRELESS ACCESS POINTS SAVED 
DURING DEMOLITION.

6. ALL EXISTING TECHNOLOGY CABLING WITHIN THE REMODEL 
AREA SHALL BE INVESTIGATED BY UNIVERSITY I.T. AND 
UPGRADED AS NECESSARY.  COORDINATE ACCESS AND 
PHASING WITH UNIVERSITY I.T.

ELECTRICAL GENERAL NOTES:
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1/4" = 1'-0"E2.B

16 BASEMENT ROOM 008 POWER & SYSTEMS PLAN

KEYNOTES

1205 PROVIDE CORD DROP WITH DOUBLE DUPLEX RECEPTACLE, SEE
DROP CORD DETAIL ON E5.0. COORDINATE EXACT LOCATION WITH
ARCHITECT AND OWNER PRIOR TO ROUGH IN.

1209 INSTALL EXISTING DISCONNECT FOR RELOCATED FUME HOOD
SAVED DURING DEMOLITION. EXTEND EXISTING CIRCUIT SAVED
DURING DEMOLITION AND RECONNECT FUME HOOD. COORDINATE
EXACT LOCATION WITH ARCHITECT.

1210 EXISTING TRANSFORMER SHALL BE MOUNTED AGAINST PARTIAL
WALL WITH TRAPEZE MOUNTING SUPPORTS. ELEVATION AND
CLEARANCES SHALL BE COORDINATED WITH ARCHITECT PRIOR TO
THE START OF WORK. PROVIDE NEW SECONDARY WIRING TO BNXL.
REFER TO TRANSFORMER MOUNTING DETAIL ON SHEET E5.0 AND
ONE-LINE DIAGRAM FOR ADDITIONAL ELECTRICAL REQUIREMENTS
AND INFORMATION.

1211 EXISTING 45KVA TRANSFORMER SAVED DURING DEMOLITION SHALL
BE REFED FROM NEW 70A3P BREAKER IN EXISTING PANEL BN2H
LOCATED IN ROOM 001. TRANSFORMER SHALL BE TRAPEZE
MOUNTED ABOVE THE NEW 112.5KVA TRANSFORMER. ELEVATION
AND CLEARANCES SHALL BE COORDINATED WITH ARCHITECT PRIOR
TO THE START OF WORK. PROVIDE NEW SECONDARY WIRING TO
PANELS BN1L AND BN2L. REFER TO TRANSFORMER ELEVATION
DETAIL, TRANSFORMER MOUNTING TRAPEZE DETAIL ON E5.0 AND
ONE-LINE DIAGRAM FOR ADDITIONAL ELECTRICAL REQUIREMENTS
AND INFORMATION.

1220 REINSTALL EXISTING DROP CORD SAVED DURING DEMOLITION AND
EXTEND EXISTING CIRCUIT SAVED DURING DEMOLITION AND
RECONNECT. COORDINATE EXACT LOCATIONS WITH ARCHITECT
AND OWNER PRIOR TO ROUGH IN.

1237 RELOCATE EXISTING POWER OUTLET(S) TO ABOVE COUNTER.
EXTEND WIRE AND CONDUIT AS NECESSARY FOR RELOCATION.  FOR
TELECOM OUTLET, PROVIDE 4”X4” BACKBOX WITH SINGLE GANG
MUDRING AND 1-1/4” C WITH PULL STRING TO CEILING SPACE FOR
FUTURE MSU I.T. CABLING.  COORDINATE EXACT REQUIREMENTS
WITH MSU I.T. PRIOR TO START OF WORK.

1238 PROVIDE NEW TRANSFORMER MOUNTED SECURELY TO THE FLOOR,
UNDER TRAPEZE MOUNTED 45KVA TRANSFORMER. REFER TO
TRANSFORMER ELEVATION DETAIL, ON E5.0 AND ONE-LINE DIAGRAM
FOR ADDITIONAL ELECTRICAL REQUIREMENTS AND INFORMATION.

1244 PROVIDE NEW PANEL BNQL. REFER TO ONE-LINE DIAGRAM FOR
ADDITIONAL ELECTRICAL REQUIREMENTS AND INFORMATION.

1245 DROP CORD TO BYPASS OVERHEAD SHELVING. COORDINATE
RECEPTACLE HEIGHT WITH OWNER PRIOR TO INSTALLATION.

1246 SPACE FOR FUTURE DISCONNECT FOR FUTURE AFM COMPRESSOR.

1247 SPACE FOR FUTURE DISCONNECT FOR FUTURE AFM CHILLER.

1250 PROVIDE ON/OFF WALL SWITCH TO CONTROL GLOVE TRAIN
EXHAUST FAN. PROVIDE NON FADING LABEL ON SWITH "GLOVE
TRAIN EXHAUST". COORDINATE EXACT LOCATION WITH MECHANICAL
CONTRACTOR AND OWNER.

1300 MATCH EXISTING DEVICE MANUFACTURER AND TIE INTO EXISTING
BUILDING FIRE ALARM SYSTEM.

1301 RELOCATE EXISTING FIRE ALARM HORN STROBE SAVED DURING
DEMOLITION. EXTEND EXISTING CONDUITS AND WIRES AS
NECESSARY TO MAKE SYSTEM FULLY OPERATIONAL.

1302 VERIFY THAT THE EXISTING FIRE ALARM SYSTEM IS OPERATING
PROPERLY AND DOCUMENT ALL DEFICIENCIES PRIOR TO
CONSTRUCTION. CONFIRM THAT THERE IS ADEQUATE CAPACITY ON
EXISTING CIRCUITS FOR THIS WORK AND UPGRADE THE PANEL AS
NECESSARY. PROVIDE BATTERY AND CIRCUIT LOAD CALCULATIONS
AS REQUIRED. COMPLETE THE FIRE ALARM PROGRAMMING, UPDATE
RELATED GRAPHIC DISPLAYS, AND THEN TEST THE NEW CIRCUITS
AT THE END OF THE PROJECT.

1" = 60'-0"E2.B

6 BASEMENT KEY PLAN
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AREA

LAB 

234-A

LAB 

234 

1. NEW DEVICES SHOWN SHALL BE SURFACE MOUNTED AND FED 
WITH SURFACE MOUNTED CONDUIT.

2. EC SHALL VERIFY ALL CONNECTION TYPES WITH LAB 
EQUIPMENT AND PROVIDE MOCK UP OF LAB EQUIPMENT FOR 
APPROVAL BY MSU PRIOR TO FINAL INSTALLATION.

3. EXISTING DEVICES TO REMAIN ARE CURRENTLY CIRCUITED TO 
PANEL 2N11L.

4. ALL NEW WORK SHALL MATCH EXISTING SEISMIC BRACING 
AND CODE REQUIREMENTS USED FOR PREVIOUS WORK FOR 
THIS BUILDING.

ELECTRICAL GENERAL NOTES:
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1/4" = 1'-0"E2.2

16 SECOND FLOOR ROOM 234 POWER & SYSTEMS PLAN

KEYNOTES
1205 PROVIDE CORD DROP WITH DOUBLE DUPLEX RECEPTACLE, SEE

DROP CORD DETAIL ON E5.0. COORDINATE EXACT LOCATION WITH
ARCHITECT AND OWNER PRIOR TO ROUGH IN.

1222 PROVIDE LEGRAND 2000 SERIES PLUGMOLD OR APPROVED EQUAL
WITH SIMPLEX RECEPTACLES SPACED AT 2' O.C. WITH ALTERNATING
CIRCUITS. MOUNT ABOVE COUNTER.

1225 EXISTING RECEPTACLE AND DATA JACK TO REMAIN FOR USE WITH
NEW WEATHER-O-METER.

1227 EXISTING RECEPTACLE TO REMAIN FOR USE WITH ULTRASONIC
EQUIPMENT.

1231 PROVIDE 4”X4” BACKBOX WITH SINGLE GANG MUDRING AND 1-1/4” C
WITH PULL STRING TO CEILING SPACE FOR FUTURE MSU I.T.
CABLING.  COORDINATE EXACT REQUIREMENTS WITH MSU I.T. PRIOR
TO START OF WORK.

1235 PROVIDE NEW CIRCUIT BREAKERS WITHIN PANEL TO SUPPORT
RENOVATION. PROVIDE FILLER PLATES WHERE NECESSARY FOR
UNUSED SPACES WHERE PREVIOUS CIRCUIT BREAKERS HAVE BEEN
REMOVED. SEE PANEL SCHEDULE FOR ADDITIONAL INFORMATION.

1236 EXISTING TC CONTROL PANEL AND THERMOSTAT RELOCATED BY
MC. EC TO RECONNECT AND EXTEND EXISTING BRANCH CIRCUIT TO
POWER AS NEEDED TO MAKE SYSTEMS OPERATIONAL.

1" = 60'-0"E2.2

6 SECOND FLOOR KEY PLAN

1/8" = 1'-0"E2.2

19 ROOF ELECTRICAL PLAN



MOUNT AN OPEN 
EYEBOLT TO 
STRUCTURE TO 
SUPPORT 300 LB

SAFETY SPRING

HANG CABLE SUPPORT 
GRIP FROM EYEBOLT 
KELLEMS #02201002

MOUNT JUNCTION BOX 
TIGHT TO STRUCTURE

ROUTE CONDUIT 
TIGHT TO ROOF DECK

2#12 AND 1#12 GROUND `SO' 
CORD, VERIFY LENGTH REQUIRED

1/2" MALE THREAD STAINLESS 
STEEL STRAIN RELIEF GRIP. 
KELLEMS #074011247

DOUBLE GANG CAST OUTLET BOX 
WITH (2) - RECEPTACLES AND A 
STEEL COVERPLATE. MOUNT BOX 
AT 6'-0" ABOVE FINISHED FLOOR. 
RACO #5333-0

CLAMP `S0' CORD 
TO JUNCTION BOX

CABLE LOOP

(4) ANCHORS IN CONCRETE 
STRUCTURE. 200 LB DESIGN 
LOAD EACH. (1/2" DIA. HILTI HIT HY 
200 ADHESIVE ANCHORS. 2 3/4"  
MINIMUM EMBEDMENT)

1/2" THREADED ROD

BEAM CLAMP 1200 
LB DESIGN LOAD 
(B-LINE B321-2)

1/2" THREADED ROD

DRY TYPE TRANSFORMER MAXIMUM 
500 LBS. REFER TO MANUFACTURER'S 
RECOMMENDATION FOR MOUNTING.

FLEXIBLE CONDUIT 
CONNECTIONS PRIMARY AND 
SECONDARY

DOUBLE NUT

3 1/4" X 1 5/8" 12 GA. METAL 
DOUBLE FRAMING STRUT
(B-LINE #B22A)

1 3/8" x 1 5/8" PREFORMED 12 
GA. METAL CHANNEL ABOVE 
TOP CHORD OF TRUSS

3 1/4" x 1 5/8", 12 GA. PREFORMED METAL 
CHANNEL EXTENDING 12" BEYOND 
TRUSS MAXIMUM 10' SPAN (B-LINE #B11)

1 5/8" SQ. WASHER

BOTTOM OF TRUSS

1/2"Ø ALL THREADED ROD

NUT

2
' C

L
E

A
R

NOTES:

1. (2) - HANGER ASSEMBLIES SHALL BE REQUIRED FOR EACH TRANSFORMER.

BASEMENT
85'-4"

TR-BTQ

TR-BT1

2
'-
8

"

8
'-
0

"

3
'-
1
 1

/2
"

2'-7 79/256"

2'-7 207/256"

1
'-
9

"

NOTES:
1. REFER TO TRAPEZE MOUNTING DETAIL 

ON THIS SHEET FOR MOUNTING OF TR-
BT1.

2. DIMENSIONS OF TR-BTQ ESTIMATED. EC 
SHALL COORDINATE EXACT ELEVATIONS 
AND CLEARANCES WITH ARCHITECT 
PRIOR TO INSTALLATION.

3. REFER TO FLOOR PLANS AND ONE-LINE 
DIAGRAM FOR MORE ELECTRICAL 
REQUIREMENTS AND INFORMATION. IM
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NO SCALEE5.0

14 DROP CORD MOUNTING

NO SCALEE5.0

8 TRANSFORMER MOUNTING TRAPEZE
1/2" = 1'-0"E5.0

7 TRANSFORMER ELEVATION VIEW
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ROOM 008

ROOM 008D

Room 008F

Room 008G

CORRIDOR (WEST)

Room 010

CHILLER CLOSET

CORRIDOR (NORTH)

ROOM 008E
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BE1H
BN2H
BN3L

F1\ a F1\ a

F4 F4

F4A

?F1F1\ b

F1\ b

F1\ c

F1\ c

F1\ c F1\ c

F1\ c

F1\ b

F1 F1

F1/bF1F1\ b

1101

EXEXEX\

D/a
D/b
D/c

BN1H

BN2L

BN1L

BNXL

D/d

F1A\ d

F1A\ d

1103

F1A\ e

F1A\ e

D/e

1103

F1A\ e

ALL FIXTURES IN THIS AREA SHALL 
BE CONNECTED TO EXISTING 
LIGHTING CIRCUIT SAVED DURING 
DEMOLITION UNLESS OTHERWISE 
NOTED

1107 1107

1107

1107

1107

1105

1105

1105

1105

BNQL

1108

1105

1105

1105

1109

1109

F5
BN1L-8
F5F5\

F5
BN1L-8
F5F5\

F5
BN1L-8
F5F5\

?F1F1\ a

?F1F1\ b

?F1F1\ b

?F1F1\ c

?F1F1\ c

F5
BN1L-8
F5F5\

1. A UL924 DEVICE SHALL BE PROVIDED AT ALL EMERGENCY 
EGRESS FIXTURES AND SHALL BE SWITCHED WITH LOCAL 
ROOM NORMAL POWER LIGHTS UNLESS OTHERWISE NOTED.

2. CIRCUIT ALL EXIT SIGNS AND UL924 DEVICE SENSING LEADS 
AHEAD OF ANY LOCAL SWITCHING.

3. ALL NEW WORK SHALL MATCH EXISTING SEISMIC BRACING AND 
CODE REQUIREMENTS USED FOR PREVIOUS WORK FOR THIS 
BUILDING.

GENERAL NOTES:
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1/4" = 1'-0"E7.B

16 BASEMENT ROOM 008 LIGHTING PLAN

KEYNOTES
1101 REINSTALL EXISTING EXIT SIGN SAVED DURING DEMOLITION.

1102 CONNECT EXISTING LUMINAIRE TO EXISTING CORRIDOR LIGHTING
CIRCUIT AND CONTROL.

1103 PROVIDE SENSOR SWITCH SPODMRA JOT WIRELESS DIMMER OR
APPROVED EQUIVALENT FOR F1A FIXTURES. LOCATE ON
UNDERSIDE ON TABLE.

1105 CONNECT NEW LUMINAIRE AS NOTED TO EXISTING EMERGENCY
LIGHTING CIRCUIT SAVED DURING DEMOLITION.

1106 RECONNECT EXISTING LUMINAIRE TO EXISTING EMERGENCY
LIGHTING CIRCUIT SERVING CORRIDOR. FIXTURE SHALL BE
CONTROLLED WITH EXISTING CORRIDOR LIGHTING.

1107 FIXTURE F1A TO BE MOUNTED TO THE UNDERSIDE OF OVERHEAD
SHELVING. LUMINAIRE TO BE SUSPENDED AT 7'6" A.F.F. COORDINATE
ROUTING FOR POWER TO LUMINAIRE WITH OWNER AND MILLWORK
CONTRACTOR.

1108 CONNECT NEW LUMINAIRE TO EXISTING CORRIDOR LIGHTING
CIRCUIT AND CONTROL.

1109 CONNECT NEW LUMINAIRE TO EMERGENCY LIGHTING CIRCUIT AND
CONTROL SERVING CORRIDOR.

1" = 60'-0"E7.B

6 BASEMENT KEY PLAN



O

7

N

8

ROOM 234

ROOM 234A

5

O

P

6

Q

7

N

M

K

J

I

H

G

F

E

D

C

B

A

10 11 1298

L

ROOF 

AREA

LAB 

234-A

LAB 

234 

F2/2N19L-16F2F2\

1104

F5A/2N19L-16F5AF5A\F5/2N19L-16F5F5\
2N19L

1110

1. ALL NEW WORK SHALL MATCH EXISTING SEISMIC BRACING AND 
CODE REQUIREMENTS USED FOR PREVIOUS WORK FOR THIS 
BUILDING.

GENERAL NOTES:
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1/4" = 1'-0"E7.2

12 SECOND FLOOR ROOM 234 LIGHTING PLAN

KEYNOTES
1104 PROVIDE THERMOPLASTIC SIGN TO READ 'IN USE' ABOVE DOOR.

SIGN TO BE CONTROLLED VIA NEW WALL SWITCH WITHIN ROOM
234A.

1110 NEW F2 FIXTURE SHALL BE TIED TO EXISTING SWITCH AND BE
INTEGRATED TO IN ROOM LUMINAIRE SWITCHING SEQUENCE.

1" = 60'-0"E7.2

6 SECOND FLOOR KEY PLAN



TR-BT1

45KVA
480/277:120/208V

TR-BTX

75KVA
480/277:120/208V

480/277V,3Ø4W

225A MCB

SCCR 14 kA

BN1H

120/208V,3Ø4W

125A MCB

SCCR 10 kA

BN2L

120/208V,3Ø4W

100A MCB

SCCR 10 kA

BN1L

120/208V,3Ø4W

225A MCB

SCCR 10 kA

BNXL

480/277V,3Ø4W

4000A MCB

SCCR 25 kA

MDP1H

480/277V,3Ø4W

70A MCB

SCCR 25 kA

EDP1H

N
E

480/277V,3Ø4W

225A MCB

ISC 0.00 kA

SCCR 14 kA

BN2H

480/277V,3Ø4W

100A MCB

SCCR 14

BE1H

TR-BT1

45KVA
480/277:120/208V

TR-BTX

75KVA
480/277:120/208V480/277V,3Ø4W

225A MCB

SCCR 14 kA

BN1H

120/208V,3Ø4W

125A MCB

SCCR 10 kA

BN2L

120/208V,3Ø4W

100A MCB

SCCR 10 kA

BN1L

120/208V,3Ø4W

225A MCB

SCCR 10 kA

BNXL

480/277V,3Ø4W

4000A MCB

SCCR 25 kA

MDP1H

TR-BTQ

112.5KVA

ISC' 11.43 kA

480/277:120/208V

ISC'' 10.46 kA

120/208V,3Ø4W

ISC 9.76 kA
SCCR 10 kA

400A MCB

BNQL

480/277V,3Ø4W

70A MCB

SCCR 25 kA

EDP1H

N
E

480/277V,3Ø4W

225A MCB

SCCR 14 kA

BN2H

480/277V,3Ø4W

100A MCB

SCCR 14

BE1H

EXISTING PANEL 

BN2H LOCATED IN 

ROOM 001 ON THE 

BASEMENT FLOOR

EXISTING PANEL 

MDP1H LOCATED 

IN ROOM 267 ON 

THE SECOND 

FLOOR

TO EXISTING 

100KW 

GENERATOR

TO EXISTING  

2.5MVA XFMR 

MDT1

EXISTING PANEL 

BE1H LOCATED IN 

ROOM 001 ON THE 

BASEMENT FLOOR

EXISTING ATS#1 

LOCATED IN 

ROOM 267 ON 

THE SECOND 

FLOOR

EXISTING PANEL 

EDP1 LOCATED IN 

ROOM 267 ON THE 

SECOND FLOOR

1002

1001

EXISTING PANEL 

MDP1H LOCATED 

IN ROOM 267 ON 

THE SECOND 

FLOOR

EXISTING PANEL 

BN2H LOCATED IN 

ROOM 001 ON THE 

BASEMENT FLOOR

EXISTING PANEL 

BE1H LOCATED IN 

ROOM 001 ON THE 

BASEMENT FLOOR

1241

1242

TO EXISTING 

100KW 

GENERATOR

EXISTING ATS#1 

LOCATED IN 

ROOM 267 ON 

THE SECOND 

FLOOR

TO EXISTING  

2.5MVA XFMR 

MDT1

(2) SETS OF 4#3/0 & 1#4 SSBJ EACH IN 2" C.

4#1 & 1#6 EGC IN 1 1/2" C.

EXISTING

EXISTING

EXISTING

EXISTING PANEL 

EDP1 LOCATED IN 

ROOM 267 ON THE 

SECOND FLOOR

1241

1243

1248

4#4/0 & 1#2 SSBJ IN 2 1/2" C.
4#1 & 1#6 EGC IN 1 1/2" C.

4#1 & 1#6 SSBJ IN 1 1/2" C.

4#4 & 1#8 EGC IN 1 1/4" C.

4#3 & 1#8 SSBJ IN 1 1/4" C.

#6G

#6G

#8G

MDP1H LOAD SUMMARY

EXISTING LOAD                      643 kW / .8 pf x 125% = 1005 kVA
TOTAL LOAD REMOVED        35 kVA
TOTAL LOAD ADDED             125 kVA

TOTAL LOAD                           1165 kVA @ 480V/3P = 1402A

PANEL MDP1H AND ASSOCIATED FEEDER ARE RATED FOR 
4000 AMPS AND HAVE ADEQUATE CAPACITY TO 
ACCOMMODATE THE REMODEL

NOTES:      
EXISTING LOAD BASED ON A PEAK DEMAND  OF 643 kW 
PROVIDED BY MSU OVER THE LAST 18 MONTHS.                 
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NO SCALEE8.0

7 PARTIAL ONE LINE - DEMOLITION

NO SCALEE8.0

17 PARTIAL ONE LINE - NEW CONSTRUCTION

KEYNOTES
1001 EXISTING 75kVA TRANSFORMER SHALL BE

REMOVED, SAVED AND PROTECTED FOR
RELOCATION. ALL PRIMARY AND SECONDARY
WIRING SHALL BE REPLACED. REMOVE ALL
EXISTING WIRING BACK TO THE PANELBOARDS.

1002 EXISTING 45kVA TRANSFORMER SHALL BE
REMOVED, SAVED AND PROTECTED FOR
RELOCATION. TRANSFORMER SHALL BE REFED
FROM EXISTING PANEL BN2H. ALL PRIMARY AND
SECONDARY WIRING SHALL BE REPLACED. REMOVE
ALL EXISTING WIRING BACK TO THE PANELBOARDS.

1241 EC SHALL PROVIDE THIRTY (30) DAY METERING ON
EXISTING BN1H AND BN2H TO DETERMINE EXISTING
LOAD. CONTRACTOR SHALL PROVIDE REPORT AT
SEVEN (7) DAYS AND ANOTHER REPORT AT THIRTY
(30) DAYS TO ENGINEER OF RECORD FOR REVIEW.
EC TO BEGIN METERING WITHIN FIVE (5) DAYS OF
AWARD OF CONTRACT.

1242 PROVIDE NEW 125A, 3P CIRCUIT BREAKER IN
EXISTING PANEL BN1H SPACES 2,4,6 TO SERVE NEW
TRANSFORMER TR-BTQ AND ASSOCIATED PANEL
BNQL. POLES CURRENTLY MARKED AS (1) 70A, 3P
FOR 45KVA TRANSFORMER TO BE REMOVED TO
MAKE SPACE FOR NEW CIRCUIT BREAKER. NEW
CIRCUIT BREAKER SHALL MATCH EXISTING PANEL
MANUFACTURER AND AIC RATING. VERIFY PANEL
CAPACITY ON SITE PRIOR TO DEMOLITION OR
CHANGES AND CONTACT ENGINEER OF RECORD IN
CASES OF DISCREPANCIES.

1243 PROVIDE NEW 70A, 3P CIRCUIT BREAKER IN
EXISTING PANEL BN2H SPACES 7,9,11 TO SERVE
NEW TRANSFORMER TR-BT1 AND ASSOCIATED
PANELS BN1L AND BN2L. POLES CURRENTLY
MARKED AS (3) 20A, 1P SPARE CIRCUIT TO BE
REMOVED TO MAKE SPACE FOR NEW CIRCUIT
BREAKER. NEW CIRCUIT BREAKER SHALL MATCH
EXISTING PANEL MANUFACTURER AND AIC RATING.
VERIFY PANEL CAPACITY ON SITE PRIOR TO
DEMOLITION OR CHANGES AND CONTACT
ENGINEER OF RECORD IN CASES OF
DISCREPANCIES.

1248 PANEL BN1H HAS BEEN ESTIMATED AT 14,000 AIC
WITH NEW TRANSFORMER BTQ-112.5kVA LOCATED
AN ESTIMATED 25' AWAY FROM PANEL BN1H.
CONTRACTOR TO FIELD VERIFY EXACT AIC RATING
AND ADJUST SHORT CIRCUIT CALCULATION BASED
ON FIELD VERIFIED INFORMATION.
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FOR 
REFERENCE 

ONLY



1. MATCH NEMA CONFIGURATION WITH CORD AND PLUG PROVIDED WITH EQUIPMENT.

2. COORDINATE EXACT LOCATION AND MOUNTING HEIGHT OF ALL ELECTRICAL OUTLETS AND HARDWIRED 
CONNECTIONS FOR EQUIPMENT WITH ARCHITECT AND OWNER PRIOR TO ROUGH IN.

3. LOCATE ALL EQUIPMENT DISCONNECTS AT A LOCATION THAT ALLOWS FOR THE REQUIRED NEC 
CLEARANCES.  

GENERAL NOTES FOR ALL EQUIPMENT:
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REFER TO SPECIFICATION SECTION LED LIGHTING 26 51 19  FOR ADDITIONAL INFORMATION AND REQUIREMENTS.
INTERIOR CORRELATED COLOR TEMPERATURE 4000 K, COLOR RENDERING INDEX (CRI) AT OR ABOVE 80, UNLESS NOTED OTHERWISE.

CATALOG NUMBER SHALL NOT BE CONSIDERED COMPLETE AND MATERIAL SHALL NOT BE ORDERED BY MANUFACTURER AND CATALOG NUMBER ONLY. THE COMPLETE DESCRIPTION AND THE
SPECIFICATION SHALL BE COORDINATED WITH THE CATALOG NUMBER TO DETERMINE THE EXACT MATERIAL AND ACCESSORIES TO BE ORDERED. THE FIRST MANUFACTURER LISTED IS THE BASIS OF
DESIGN.

VERIFY AND COORDINATE ALL CEILING TYPES WITH LUMINAIRE MOUNTING AND TRIM REQUIREMENTS PRIOR TO THE RELEASE OF THE LUMINAIRE ORDER.
CONFIRM ALL COLORS AND FINISHES OF ALL LUMINAIRE COMPONENTS WITH ARCHITECT AND INTERIOR DESIGNER PRIOR TO THE RELEASE OF THE LUMINAIRE ORDER.
UNLESS INDICATED ON LIGHTING PLANS OR BELOW, REFER TO ARCHITECTURAL AND INTERIOR DESIGN ELEVATIONS, SECTIONS AND DETAILS FOR ALL SUSPENDED AND WALL MOUNTED LUMINAIRE
MOUNTING HEIGHTS.

DMX - DIGITAL MULTIPLEX EM - EMERGENCY BATTERY ML - MULTI-LEVEL SWITCHING O - OTHER (SEE DESCRIPTION)

DALI - DIGITAL ADDRESSABLE ELV - ELECTRONIC LOW VOLTAGE LINE - LINE VOLTAGE DIMMING REM - REMOTE

0-10V - 0-10V DIMMING EB - ELECTRONIC HL - HIGH/LOW (100%/50%) STEP DIM MV - MULTI-VOLTAGE ELECTRONIC

(TYPE) DRIVER:

PL - POLE O - OTHER (SEE DESCRIPTION) DLED - DYNAMIC TUNABLE LED WLED - WARM DIM LED

P - PERIMETER WL - WALL OLED - ORGANIC LED RLED - RETROFIT LED

FR - FLANGED RECESSED UC - UNDER CABINET TLED - TUBULAR LED LAMP RGBA - COLOR CHANGING + AMBER

CV - COVE SU - SURFACE LED - LIGHT EMITTING DIODE RGBW - COLOR CHANGING + WHITE

CL - CEILING SURFACE SP - SUSPENDED (TYPE) LED RGB - COLOR CHANGING LED

(MTG) MOUNTING: RE - RECESSED (WATT) PER:  FIX - FIXTURE, FT - FOOT, LAMP

CFSA - COLOR-FINISH SELECTION BY ARCHITECT [DESIGN SPECIFIC BLANKS]

PAF - PAINT AFTER FABRICATION WW - WALL WASH K - KSH12 .125" ACRYLIC O - OTHER (SEE DESCRIPTION)

FINISH: VWD - VERY WIDE G - TEMPERED GLASS SS - SEMI-SPECULAR CLEAR

RS - REGRESSED STEEL V - ANSI/IES TYPE 5 DISTRIBUTION WD - WIDE F - FROSTED ACRYLIC R - HIGH IMPACT DR ACRYLIC

RA - REGRESSED ALUMINUM IV - ANSI/IES TYPE 4 DISTRIBUTION MD - MEDIUM C - CLEAR ALZAK P - POLYCARBONATE

FS - FLAT STEEL III - ANSI/IES TYPE 3 DISTRIBUTION SP - SPOT B - BAFFLE/LOUVER N - NONE

FA - FLAT ALUMINUM II - ANSI/IES TYPE 2 DISTRIBUTION NSP - VERY NARROW SPOT A - .125" ACRYLIC M - MATTE DIFFUSE CLEAR

(DESC) DOOR: DISTRIBUTION: BEAMWIDTH: (L/L) LENS/LOUVER: K19 - KSH19 .156" ACRYLIC

LED LUMINAIRE SCHEDULE

ITEM DESCRIPTION L/L MTG

DIMENSIONS WATT LED DRIVER

MANUFACTURER AND MODELL W H DIA.
ANSI

WATTS PER TYPE QTY

DELIVERED
LUMENS

(MIN) VOLTS TYPE

EX EXISTING EXIT SIGN O CL 1'-1" 2" 9" 1 W FIX LED 1 L.E.D. 277 V EM -

F1 8' SUSPENDED INDUSTRIAL LED STRIP WITH
WIRE GUARD AND 4000K COLOR
TEMPERATURE. MOUNT AT 9'6" A.F.F. UNLESS
OTHERWISE NOTED.

N SP 8'-0" 2
159/25

6"

2 7/32" 64 W FIX LED 2 8000 277 V 0-10V LITHONIA LIGHTING, CSS

F1A 4' SUSPENDED INDUSTRIAL LED STRIP WITH
WIRE GUARD, WIRELESS SWITCHING
COMPATABLE, AND 4000K COLOR
TEMPERATURE.  MOUNTED UNDER CURTAIN
ENCLOSING OPTICAL TABLE. COORDINATE
EXACT MOUNTING HEIGHT WITH ARCHITECT.

N SP 4'-0" 2
159/25

6"

2 7/32" 36 W FIX LED 2 4000 277 V 0-10V LITHONIA LIGHTING, CSS

F2 IN USE SIGN, RECESSED,RED , SIGNAGE TO
READ "IN USE"

O CL 11" 3 1/8" 8" 2 W FIX LED 1 LED 120 V LED EVENLITE, SOVEREIGN II

F4 2'X4' FLAT PANEL A CL 4'-0" 2'-0" 4" 23 W FIX LED 1 3000 277 V 0-10V LITHONIA LIGHTING, EPANL LED

F4A 1'X4' FLAT PANEL A CL 4'-0" 1'-0" 4" 14 W FIX LED 1 1500 277 V 0-10V LITHONIA LIGHTING, EPANL LED

F5 UNDER CABINET UNIT WITH SOLID FRONT &
CLEAR LENS. FINAL FINISH BY ARCHITECT
AND OWNER

A UC 8'-0" 179/25
6"

27/64" 32 W FIX LED 1 2600 120 V LED DALS 120V POWERLED LINEAR

F5A SAME AS F5 BUT 2' LENGTH A UC 2'-0" 179/25
6"

27/64" 8 W FIX LED 1 675 120 V LED DALS 120V POWERLED LINEAR

NOTES:
1. {L##} DENOTES THE LIGHTING SEQUENCE OF OPERATIONS FOR THIS SPACE.
2. [#B] PUSH BUTTON REFERS TO SCENE QUANTITY.  CONTROL STATION SHALL BE CAPABLE OF [RAISE/LOWER AND]
SWITCHING ON/OFF FOR MULTIPLE SCENES AS INDICATED ON SHEETS AND THE LIGHTING SEQUENCE OF OPERATIONS {L##}.
COORDINATE QUANTITIES OF BUTTONS FOR CONTROL STATIONS WITH LIGHTING CONTROL MANUFACTURER.
3. [Z#] DENOTES LIGHTING CONTROL ZONE.  PROVIDE SEPARATE CONTROL OF EACH CONTROLLED ZONE.  LUMINAIRES
ASSOCIATED WITH THE SAME ZONE SHALL OPERATE TOGETHER WITHIN THE SAME PROGRAMMED SCENE.
4. a = SWITCH DESIGNATION FOR LIGHTING CONTROL
5. VERIFY AND COORDINATE ALL TIME CLOCK SETTINGS WITH OWNER PRIOR TO FINAL PROGRAMMING.
6. VERIFY AND COORDINATE ALL PUSH BUTTON WALL DEVICES AND QUANTITIES OF INDIVIDUAL BUTTONS WITH SCENES AND
ZONES PER LOCATION.
7. VERIFY AND COORDINATE ALL PUSH BUTTON QUANTITIES AND SCENE NAMES WITH OWNER PRIOR TO SUBMITTING
ENGRAVING TEMPLATE TO MANUFACTURER.

LIGHTING SEQUENCE OF OPERATION

PLAN ID LIGHTING SWITCHED

{LD1} Sequence: Dimmed lights are controlled in this space.
ON: The lights turned on using a wall control.
ADJUST: The dimming luminaires are raised / lowered using a controller.
OFF: The lights turn off using a wall controller.

{LS1} Sequence: Switched lights are controlled in this space.
ON: The lights turn on using switches.
OFF: The lights turn off using switches.

BASEMENT LAB EQUIPMENT CONNECTION SCHEDULE

ITEM Description VOLTAGE
APPARENT

LOAD WIRE AND RACEWAY

DISCONNECT

COMMENTSBY TYPE

E-1 CRYOSTAT CABINET 208 V, 1Ø 3.33 kVA 2#12 & 1#12 EGC IN 3/4" C. -- -- PROVIDE A  L6-20R RECEPTACLE AT TABLE.

E-2 EVAPORATOR WATER CHILLER. 208 V, 1Ø 1.04 kVA 2#12 & 1#12 EGC IN 3/4" C. -- -- PROVIDE A  L6-20R RECEPTACLE.

E-3 OPTICOOL CRYOSTAT COMPRESSOR 208 V, 3Ø 11.50 kVA 3#8 & 1#10 EGC IN 3/4" C. EC F PROVIDE A HARDWIRED CONNECTION. EC TO
PROVIDE 60A3P DISCONNECT SWITCH WITH (3)40A
FUSES AT UNIT.

E-4 MI CRYOSTAT COMPRESSOR 208 V, 1Ø 3.33 kVA 2#12 & 1#12 EGC IN 3/4" C. EC F PROVIDE A HARDWIRED CONNECTION. EC TO
PROVIDE 30A2P DISCONNECT SWITCH WITH (3)20A
FUSES AT UNIT.

E-5 OPTICOOL CRYOSTAT CHILLER 208 V, 1Ø 2.50 kVA 2#12 & 1#12 EGC IN 3/4" C. EC F PROVIDE A HARDWIRED CONNECTION. EC TO
PROVIDE 30A2P DISCONNECT SWITCH WITH (3)20A
FUSES AT UNIT.

E-7 GLOVE BOX 120 V, 1Ø 0.72 kVA 2#12 & 1#12 EGC IN 3/4" C. -- -- PROVIDE (4) NEMA 5-15R RECEPTACLE AT EACH
GLOVEBOX.

E-8 NANOFRAZOR 120 V, 1Ø 1.20 kVA 2#12 & 1#12 EGC IN 3/4" C. -- -- PROVIDE 120V, 20A HARDWIRED CONNECTION.

E-9 EVAPORATOR 208 V, 3Ø 8.64 kVA 4#10 & 1#10 EGC IN 3/4" C. -- -- PROVIDE A  L21-30R RECEPTACLE.

E-10 EVAPORATOR CHARACTERIZATION BOX 208 V, 1Ø 3.33 kVA 2#12 & 1#12 EGC IN 3/4" C. -- -- PROVIDE A L6-20R RECEPTACLE.

E-11 GAS PURIFIER 120 V, 1Ø 1.40 kVA 2#12 & 1#12 EGC IN 3/4" C. -- -- PROVIDE NEMA 5-15R RECEPTACLE.

E-12 PURIFICATION SYSTEM 208 V, 3Ø 8.64 kVA 4#10 & 1#10 EGC IN 3/4" C. -- -- PROVIDE L21-30R RECEPTACLE WITH 3/4" BY 10'
GROUND ROD. BOND EQUIPMENT AS DIRECTED BY
MSU. VERIFY RESISTANCE OF GROUND ROD
REQUIRED FOR LAB EQUIPMENT WITH MSU

E-13 AFM COMPRESSOR 208 V, 3Ø 11.50 kVA 3#8 & 1#10 EGC IN 3/4" C. EC F PROVIDE A HARDWIRED CONNECTION. EC TO
PROVIDE 60A DISCONNECT SWITCH WITH (3)40A
FUSES AT UNIT.

E-14 FUME HOOD 120 V, 1Ø 0.50 kVA 2#12 & 1#12 EGC IN 3/4" C. -- -- PROVIDE 120V CONNECTION TO NEW FUME HOOD.
PROVIDE ON / OFF SWITCH LOCATED ON NEARBY
WALL

MECHANICAL CONNECTION SCHEDULE

ITEM DESCRIPTION VOLTAGE
APPARENT

LOAD MOCP WIRE AND RACEWAY

DISCONNECT

COMMENTSBY TYPE

AF-1 AIR FILTER 120 V, 1Ø 0.50 kVA 20 A 2#12 & 1#12 EGC IN 3/4" C. MFR NF PROVIDE ON/OFF SWITCH AT LAB TABLE FOR
CONTROL. COORDINATE EXACT LOCATION
WITH MC AND ARCHITECT PRIOR TO ROUGH
IN.

CDP-1 DRAIN PUMP 120 V, 1Ø 0.51 kVA 20 A 2#12 & 1#12 EGC IN 3/4" C. -- -- PROVIDE DUPLEX RECEPTACLE IN CABINET
ON DEDICATED CIRCUIT FOR DRAIN PUMP.
COORDINATE EXACT LOCATION WITH PC
PRIOR TO ROUGH IN.

CWP-1 PUMP 120 V, 1Ø 0.53 kVA 20 A 2#12 & 1#12 EGC IN 3/4" C. EC NF PROVIDE MANUAL DISCONNECT SWITCH AT
UNIT.

EAV TERMINAL AIR BOX 120 V, 1Ø 0.50 kVA 20 A 2#12 & 1#12 EGC IN 3/4" C. MFR NF PROVIDE 120V CONNECTION TO
TRANSFORMER TO SERVE TAB-1, EAV-1,
EAV-2.  ALL SECONDARY WIRING FROM
TRANSFORMER BY MC. REFER TO
MECHANICAL PLANS FOR MORE INFORMATION.
COORDINATE EXACT LOCATION WITH MC
PRIOR TO ROUGH IN.

EF-1 CHILLER ROM EXHAUST FAN 120 V, 1Ø 0.53 kVA 20 A 2#12 & 1#12 EGC IN 3/4" C. MFR NF EXHAUST FAN TO RUN CONTINUOUSLY.

EF-2 GLOVE TRAIN EXHAUST FAN 120 V, 1Ø 0.70 kVA 20 A 2#12 & 1#12 EGC IN 3/4" C. MFR NF PROVIDE ON/OFF SWITCH AT GLOVE TRAIN
FOR CONTROL. COORDINATE EXACT
LOCATION WITH MC AND ARCHITECT PRIOR TO
ROUGH IN.

EF-3 FUME HOOD EXHAUST FAN 120 V, 1Ø 1.18 kVA 20 A 2#12 & 1#12 EGC IN 3/4" C. MFR NF LV CONTROLS PROVIDED BY MC.

WCU-1 WATER SOURCE HEAT PUMP 208 V, 1Ø 7.59 kVA 60 A 2#6 & 1#10 EGC IN 3/4" C. MFR NF NF DISCONNECT PROVIDED BY MFR.

SECOND FLOOR LAB EQUIPMENT CONNECTION SCHEDULE

ITEM Description VOLTAGE
APPARENT

LOAD WIRE AND RACEWAY COMMENTS

EQ-1 LINDBERG OVEN 120 V, 1Ø 1.80 kVA 2#12 & 1#12 EGC IN 3/4" C. PROVIDE DEDICATED 120V, 20A CIRCUIT.

EQ-2 HOT PRESS 208 V, 3Ø 5.40 kVA 3#12 & 1#12 EGC IN 3/4" C. PROVIDE 208V, 3-PHASE RECEPTACLE ON
DEDICATED CIRCUIT FOR HOT PRESS,
COORDINATE EXACT NEMA CONFIGURATION
WITH OWNER. ASSUME 20AMP RATED.

EQ-3 FUME HOOD EXHAUST FAN 120 V, 1Ø 1.80 kVA 2#12 & 1#12 EGC IN 3/4" C. PROVIDE 120V ELECTRICAL CONNECTION TO
POWER HOOD FAN. PROVIDE ON/OFF SWITCH
LOCATED ON NEARBY WALL.

EQ-4 HOT PLATE 120 V, 1Ø 1.80 kVA 2#12 & 1#12 EGC IN 3/4" C. PROVIDE DUPLEX RECEPTACLE ON
DEDICATED CIRCUIT. LOCATE WITHIN
EXISTING HOOD.

EQ-5 UNIVERSAL TESTING MACHINE 120 V, 1Ø 1.80 kVA 2#12 & 1#12 EGC IN 3/4" C. PROVIDE DEDICATED 120V, 20A CIRCUIT.

EQ-6 FREEZER 120 V, 1Ø 1.80 kVA 2#12 & 1#12 EGC IN 3/4" C. PROVIDE DEDICATED 120V, 20A CIRCUIT.

EQ-7 VWR OVEN 208 V, 1Ø 3.12 kVA 3#12 & 1#12 EGC IN 3/4" C. PROVIDE 208V, 1-PHASE RECEPTACLE ON
DEDICATED CIRCUIT FOR OVEN, COORDINATE
EXACT NEMA CONFIGURATION WITH OWNER.
ASSUME 20AMP RATED.

EQ-8 HERMATHERM OVEN 120 V, 1Ø 1.80 kVA 2#12 & 1#12 EGC IN 3/4" C. PROVIDE DEDICATED 120V, 20A CIRCUIT.

EQ-9 SMALL OVEN 120 V, 1Ø 1.80 kVA 2#12 & 1#12 EGC IN 3/4" C. PROVIDE DEDICATED 120V, 20A CIRCUIT.
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CIRCUIT KEY NOTES: [1]  REMOVE EXISTING CIRCUIT BREAKERS. PROVIDE NEW CIRCUIT BREAKERS MATCHING EXISTING MANUFACTURER AND AIC RATING

*TOTAL DEMAND CALCS SUBTRACT ANY REDUNDANT LOAD AND THE SMALLER OF ANY NONCOINCIDENT HVAC LOADS. THIS CALC IS DONE AT EACH PANEL.

TOTAL ESTIMATED DEMAND AMPS: 10.8 A

TOTAL CONNECTED AMPS: 10.80 A

TOTAL ESTIMATED DEMAND LOAD: 3.89 kVA

Receptacles 3.39 kVA 100.00% 3.39 kVA TOTAL CONNECTED LOAD: 3.89 kVA

Power 0.5 kVA 100.00% 0.5 kVA

LOAD CLASSIFICATION CONNECTED LOAD DEMAND FACTOR ESTIMATED DEMAND
TOTALS*

LOAD SUMMARY

Total Amps: 11.00 15.17 7.25

Total Load: 1.26 kVA 1.76 kVA 0.87 kVA

-- 41 -- -- -- 0 0 -- -- -- 42 --

-- 39 (E) SOUTHWEST DROP CORD 20 A 2 0 0 -- -- -- 40 --

-- 37 (E) OUTLET END OF COUNTER 010 20 A 1 0 0 3 20 A (E) PUMP & DISCONNECT SE CORNER 38 --

-- 35 -- -- -- 0 0 1 20 A (E) COUNTER 010 36 --

-- 33 -- -- -- 0 0 -- -- -- 34 --

-- 31 (E) PLUGMOLD 010 20 A 3 0 0 2 20 A (E) PLUG MOLD  010 32 --

-- 29 -- -- -- 0 0 -- -- -- 30 --

-- 27 -- -- -- 0 0 -- -- -- 28 --

-- 25 (E) PLUGMOLD 010 20 A 3 0 0 3 20 A (E) PLUG MOLD 010 26 --

-- 23 -- -- -- 0 0 -- -- -- 24 --

-- 21 (E) OUTLETS TISSUR ROOM 010 20 A 2 0 0 2 20 A (E) FREEZER 010 22 --

-- 19 -- -- -- 0 0 -- -- -- 20 --

-- 17 (E) HOOD/INCUBATOR 010 20 A 2 0 0 2 20 A (E) 220 OUTLET NORTH WALL 010 18 --

15 0 -- -- -- 16 --

-- 13 SPARE 20 A 1 0 0 2 20 A (E) 208 OUTLET ROOM 010 14 --

-- 11 (E) 010 COUNTER REC 20 A 1 0 0 1 20 A (E) EXISTING CIRCUIT 12 --

[1] 9 VAV 20 A 1 0.5 0 -- -- -- 10 --

[1] 7 R- ROOM 008 20 A 1 0.54 0 2 20 A (E) FURNACE 3 8 --

[1] 5 DROP CORD ROOM 008 20 A 1 0.36 0.51 1 20 A SK-1 SINK PUMP ROOM 008 6 [1]

[1] 3 DROP CORD ROOM 008 20 A 1 0.36 0.9 1 20 A R-HALL/008 4 [1]

[1] 1 DROP CORD ROOM 008 20 A 1 0.36 0.36 1 20 A DROP CORD ROOM 008 2 [1]

K
E
Y

CKT
NO. LOAD DESCRIPTION

OCPD
AMPS     P

A B C OCPD
P     AMPS LOAD DESCRIPTION

CKT
NO.

K
E
Y

NOTES: PROVIDE CIRCUIT BREAKERS AS INDICATED IN PANEL SCHEDULE.

SCCR: 10 kA

LOCATION: ROOM 008 WIRE: 4

FED FROM: 225 A/3P  @ TR-BTX GROUND BUS PHASE: 3

ENCLOSURE: NEMA 1  SOLID NEUTRAL VOLTS: 120/208 Wye

MOUNTING: SURFACE SINGLE TUB MAIN: 225 A MCB

EXISTING PANEL BNXL

CIRCUIT KEY NOTES: [1] REUSE EXISTING CIRCUIT BREAKER AS INDICATED.
[2] EXISTING CIRCUIT REMOVED DURING DEMOLITION. EXISTING CIRCUIT BREAKER SHALL REMAIN AND BE RELABLED AS SPARE IN PANEL
DIRECTORY

*TOTAL DEMAND CALCS SUBTRACT ANY REDUNDANT LOAD AND THE SMALLER OF ANY NONCOINCIDENT HVAC LOADS. THIS CALC IS DONE AT EACH PANEL.

TOTAL ESTIMATED DEMAND AMPS: 14.1 A

TOTAL CONNECTED AMPS: 14.08 A

Receptacles 4.68 kVA 100.00% 4.68 kVA TOTAL ESTIMATED DEMAND LOAD: 5.072 kVA

Power 0.25 kVA 100.00% 0.25 kVA TOTAL CONNECTED LOAD: 5.07 kVA

Lighting 0.142 kVA 100.00% 0.142 kVA

LOAD CLASSIFICATION CONNECTED LOAD DEMAND FACTOR ESTIMATED DEMAND
TOTALS*

LOAD SUMMARY

Total Amps: 14.52 19.34 9.69

Total Load: 1.67 kVA 2.24 kVA 1.16 kVA

-- 41 (E) RM 8 E WALL REC 20 A 1 0 0.08 -- -- -- 42 --

-- 39 (E) RM 8 W WALL REC 20 A 1 0 0.08 -- -- -- 40 --

-- 37 -- -- -- 0 0.08 3 20 A HOOD AND DISCONNECT - 008F 38

-- 35 (E) REC E SIDE N WALL ROOM 8E 20 A 2 0 0 -- -- -- 36 --

-- 33 -- -- -- 0 0 -- -- -- 34 --

-- 31 (E) 208V S WALL ROOM 008E 20 A 2 0 0 3 20 A (E) PUMP P-E 32

-- 29 (E) REC RM 008E S WALL C 20 A 1 0 0 -- -- -- 30 --

-- 27 (E) REC RM 008S WALL C 20 A 1 0 0 2 20 A (E) REC N WALL W SIDE RM 008E 28 --

-- 25 (E) REC RM 008E N WALL 20 A 1 0 0 1 20 A (E) REC R, 008E N. W CRNR 26 --

-- 23 (E) REC RM 008E WALL 20 A 1 0 0 1 20 A (E) REC R, 008E S. W CRNR 24 --

-- 21 (E) R- ROOM 008 128 20 A 1 0.72 0 1 20 A (E) REC R, 008D N. W CNR-5 22 --

-- 19 (E) REC RM 008E S , E WALL 20 A 1 0 0 1 20 A (E) SPARE 20 --

-- 17 (E) DROP CORD ROOM 008 128 20 A 1 0.36 0 1 20 A (E) REC BY PANEL RM 008 18 --

-- 15 (E) DROP CORD ROOM 008 128 20 A 1 0.36 0.36 1 20 A (E) DROP CORD ROOM 008 128 16

-- 13 (E) DROP CORD ROOM 008 128 20 A 1 0.36 0.36 1 20 A (E) DROP CORD ROOM 008 128 14 --

-- 11 SPARE   [2] 20 A 1 0 0.36 1 20 A DROP CORD ROOM 008 128 12 [1]

-- 9 SPARE   [2] 20 A 1 0 0.36 1 20 A DROP CORD ROOM 008 128 10 [1]

[1] 7 DROP CORD ROOM 008 128 20 A 1 0.36 0.14 1 20 A L-UNDER COUNTER 8 [1]

-- 5 (E) REC RM 008E S WALL WMOLD W 20 A 1 0 0.36 1 20 A (E) R- SOUTH WALL ROOM 008 128 6 --

-- 3 (E) REC RM 008E S WALL WMOLD C 20 A 1 0 0.36 1 20 A (E) R- SOUTH WALL ROOM 008 128 4 --

-- 1 (E) REC RM 008E S WALL WMOLD E 20 A 1 0 0.36 1 20 A (E) R- SOUTH WALL ROOM 008 128 2 --
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NOTES:

SCCR: 10 kA

LOCATION: NEW CORRIDOR WIRE: 4

FED FROM: 100 A/3P  @ TR-BT1 GROUND BUS PHASE: 3

ENCLOSURE: NEMA 1  SOLID NEUTRAL VOLTS: 120/208 Wye

MOUNTING: SURFACE SINGLE TUB MAIN: 100 A MCB

EXISTING PANEL BN1L

CIRCUIT KEY NOTES: [1] REPLACE 70A, 3P CIRCUIT BREAKER SERVING EXISTING 45KVA TRANSFORMER BT-1 WITH NEW 125A, 3P CIRCUIT BREAKER FOR 112.5 KVA
TRANSFORMER BTQ AS SHOWN. NEW CIRCUIT BREAKER TO MATCH EXISTING MANUFACTURER AND AIC RATING.

*TOTAL DEMAND CALCS SUBTRACT ANY REDUNDANT LOAD AND THE SMALLER OF ANY NONCOINCIDENT HVAC LOADS. THIS CALC IS DONE AT EACH PANEL.

TOTAL ESTIMATED DEMAND AMPS: 97.8 A

TOTAL CONNECTED AMPS: 112.82 A

TOTAL ESTIMATED DEMAND LOAD: 81.315 kVA

Receptacles 34.97 kVA 64.30% 22.485 kVA TOTAL CONNECTED LOAD: 93.80 kVA

Power 58.83 kVA 100.00% 58.83 kVA

LOAD CLASSIFICATION CONNECTED LOAD DEMAND FACTOR ESTIMATED DEMAND
TOTALS*

LOAD SUMMARY

Total Amps: 118.27 104.32 119.77

Total Load: 32.25 kVA 28.90 kVA 32.66 kVA

-- 41 (E) SPARE 20 A 1 0 0 1 20 A (E) SPARE 42 --

-- 39 (E) SPARE 20 A 1 0 0 1 20 A (E) SPARE 40 --

-- 37 (E) SPARE 20 A 1 0 0 1 20 A (E) SPARE 38 --

-- 35 (E) SPARE 20 A 1 0 0 -- -- -- 36 --

-- 33 (E) SPARE 20 A 1 0 0 -- -- -- 34 --

-- 31 (E) SPARE 20 A 1 0 0 3 60 A (E) TANKLESS WATER HEATER 32

-- 29 (E) SPARE 20 A 1 0 0.87 -- -- -- 30 --

-- 27 SPACE -- -- 0 1.76 -- -- -- 28 --

-- 25 SPACE -- -- 0 1.26 3 125 A (E) TR-BTX   75 KVA XFMR 26

-- 23 SPACE -- -- 0 0 -- -- -- 24 --

-- 21 SPACE -- -- 0 0 -- -- -- 22 --

-- 19 SPACE -- -- 0 0 3 30 A (E) DISK LOW SPEED WIND TUNNEL RM 008A 20 --

-- 17 SPACE -- -- 0 0 -- -- -- 18 --

-- 15 SPACE -- -- 0 0 -- -- -- 16 --

-- 13 SPACE -- -- 0 0 3 30 A (E) DISC WIND TUNNEL RM008 14 --

-- 11 (E) SPARE 20 A 1 0 0 -- -- -- 12 --

-- 9 (E) SPARE 20 A 1 0 0 -- -- -- 10 --

-- 7 (E) SPARE 20 A 1 0 0 3 20 A (E) 480V RECPS WALL RM 008A 8 --

-- 5 SPACE -- -- 0 31.79 -- -- -- 6 --

-- 3 SPACE -- -- 0 27.14 -- -- -- 4 --

-- 1 SPACE -- -- 0 30.99 3 125 A TR-BTQ   112.5KVA XFMR 2 [1]
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NOTES: PROVIDE CIRCUIT BREAKERS AS INDICATED IN PANEL SCHEDULE.

SCCR: 14 kA

LOCATION: NEW CORRIDOR WIRE: 4

FED FROM: 225 A/3P  @ MDP1H GROUND BUS PHASE: 3

ENCLOSURE: NEMA 1  SOLID NEUTRAL VOLTS: 480/277 Wye

MOUNTING: SURFACE SINGLE TUB MAIN: 225 A MCB

EXISTING PANEL BN1H

CIRCUIT KEY NOTES: [1]  PROVIDE NEW 70A, 3P CIRCUIT BREAKER TO RECONNECT EXISTING TRANSFORMER BT-1 TO PANEL BN2H. CIRCUIT BREAKER TO MATCH
EXISTING MANUFACTURER AND AIC RATING

*TOTAL DEMAND CALCS SUBTRACT ANY REDUNDANT LOAD AND THE SMALLER OF ANY NONCOINCIDENT HVAC LOADS. THIS CALC IS DONE AT EACH PANEL.

TOTAL ESTIMATED DEMAND AMPS: 7.3 A

TOTAL CONNECTED AMPS: 7.28 A

Receptacles 4.68 kVA 100.00% 4.68 kVA TOTAL ESTIMATED DEMAND LOAD: 6.054 kVA

Power 0.25 kVA 100.00% 0.25 kVA TOTAL CONNECTED LOAD: 6.05 kVA

Lighting 1.124 kVA 100.00% 1.124 kVA

LOAD CLASSIFICATION CONNECTED LOAD DEMAND FACTOR ESTIMATED DEMAND
TOTALS*

LOAD SUMMARY

Total Amps: 6.01 8.37 8.01

Total Load: 1.67 kVA 2.24 kVA 2.15 kVA

-- 29 SPACE -- -- 0 0 -- -- SPACE 30 --

-- 27 SPACE -- -- 0 0 -- -- SPACE 28 --

-- 25 SPACE -- -- 0 0 -- -- SPACE 26 --

-- 23 SPACE -- -- 0 0 -- -- SPACE 24 --

-- 21 SPACE -- -- 0 0 -- -- SPACE 22 --

-- 19 SPACE -- -- 0 0 -- -- SPACE 20 --

-- 17 SPACE -- -- 0 0 -- -- SPACE 18 --

-- 15 SPACE -- -- 0 0 -- -- SPACE 16 --

-- 13 SPACE -- -- 0 0 -- -- SPACE 14 --

-- 11 -- -- -- 1.16 0 -- -- SPACE 12 --

-- 9 -- -- -- 2.24 0 -- -- SPACE 10 --

[1] 7 45KVA XFMR - BT1 70 A 3 1.67 0 -- -- SPACE 8 --

-- 5 (E) LTG 20 A 1 0.98 0 1 20 A SPARE 6 --

-- 3 (E) LTG-008A.006.007.009.010.008G 20 A 1 0 0 1 20 A SPARE 4 --

-- 1 (E) LTG 20 A 1 0 0 1 20 A (E) LTG-CORRIDOR 2 --
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NOTES:

SCCR: 14 kA

LOCATION: ROOM 001 WIRE: 4

FED FROM: 225 A/3P  @ MDP1H GROUND BUS PHASE: 3

ENCLOSURE: NEMA 1  SOLID NEUTRAL VOLTS: 480/277 Wye

MOUNTING: SURFACE SINGLE TUB MAIN: 225 A MCB

EXISTING PANEL BN2H
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CIRCUIT KEY NOTES:

*TOTAL DEMAND CALCS SUBTRACT ANY REDUNDANT LOAD AND THE SMALLER OF ANY NONCOINCIDENT HVAC LOADS. THIS CALC IS DONE AT EACH PANEL.

TOTAL ESTIMATED DEMAND AMPS: 60.6 A

TOTAL CONNECTED AMPS: 74.24 A

Receptacles 19.86 kVA 75.18% 14.93 kVA TOTAL ESTIMATED DEMAND LOAD: 21.816 kVA

Power 6.84 kVA 100.00% 6.84 kVA TOTAL CONNECTED LOAD: 26.75 kVA

Lighting 0.046 kVA 100.00% 0.046 kVA

LOAD CLASSIFICATION CONNECTED LOAD DEMAND FACTOR ESTIMATED DEMAND
TOTALS*

LOAD SUMMARY

Total Amps: 90.29 55.88 84.29

Total Load: 10.38 kVA 6.71 kVA 9.66 kVA

-- 41 SPARE 20 A 1 0 0 1 20 A SPARE 42 --

-- 39 SPARE 20 A 1 0 0 1 20 A SPARE 40 --

-- 37 SPARE 20 A 1 0 0 1 20 A SPARE 38 --

-- 35 SPARE 20 A 1 0 0 1 20 A SPARE 36 --

-- 33 SPARE 20 A 1 0 0 1 20 A SPARE 34 --

-- 31 SPARE 20 A 1 0 0 1 20 A SPARE 32 --

-- 29 SPARE 20 A 1 0 0 1 20 A SPARE 30 --

-- 27 SPARE 20 A 1 0 0 1 20 A SPARE 28 --

-- 25 -- -- -- 1.8 0 1 20 A SPARE 26 --

-- 23 -- -- -- 1.8 0 1 20 A SPARE 24 --

21 EQ-2 HOT PRESS 20 A 3 1.8 0 1 20 A SPARE 22 --

19 PLUGMOLD 20 A 1 0.9 0 1 20 A SPARE 20 --

17 PLUGMOLD 20 A 1 0.9 0 1 20 A SPARE 18 --

15 EQ-4 HOT PLATE 20 A 1 1.8 0.05 1 20 A L - IN USE SIGN / UNDERCOUNTER LIGHTS 16

13 EQ-6 FREEZER 20 A 1 1.8 1.56 -- -- -- 14 --

11 EQ-3 FUME EXHAUST FAN 20 A 1 1.8 1.56 2 20 A EQ-7 VWR OVEN 12

9 R- ROOM 234 20 A 1 0.54 1.8 1 20 A EQ-3 FUME EXHAUST FAN 10

7 EQ-5 UNIVERSAL TESTING MACHINE 20 A 1 1.8 1.8 1 20 A EQ-8 HERMATHERM OVEN 8

5 EQ-1 LINDBERG OVEN 20 A 1 1.8 1.8 1 20 A EQ-9 SMALL OVEN 6

3 R- CORD REEL 20 A 1 0.36 0.36 1 20 A R- CORD REEL 4

1 R- CORD REEL 20 A 1 0.36 0.36 1 20 A R- CORD REEL 2
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NOTES: PANEL TO BE GUTTED COMPLETLY AND PROVIDE CIRCUIT BREAKERS AS INDICATED IN PANEL SCHEDULE. NEW CIRCUIT BREAKERS TO MATCH EXISTING
MANUFACTURER AND AIC RATING. EXISTING (2) 50A3P, (2)100A3P, AND (1) 150A BREAKERS TO BE REMOVED.

SCCR: 14 kA

LOCATION: ROOM 234 WIRE: 4

FED FROM: 100 A/3P  @ GROUND BUS PHASE: 3

ENCLOSURE: NEMA 1  SOLID NEUTRAL VOLTS: 120/208 Wye

MOUNTING: SURFACE SINGLE TUB MAIN: 100 A MCB

EXISTING PANEL 2N19L

CIRCUIT KEY NOTES:

*TOTAL DEMAND CALCS SUBTRACT ANY REDUNDANT LOAD AND THE SMALLER OF ANY NONCOINCIDENT HVAC LOADS. THIS CALC IS DONE AT EACH PANEL.

TOTAL ESTIMATED DEMAND AMPS: 219.6 A

TOTAL CONNECTED AMPS: 249.57 A

TOTAL ESTIMATED DEMAND LOAD: 79.12 kVA

Receptacles 31.58 kVA 65.83% 20.79 kVA TOTAL CONNECTED LOAD: 89.91 kVA

Power 58.33 kVA 100.00% 58.33 kVA

LOAD CLASSIFICATION CONNECTED LOAD DEMAND FACTOR ESTIMATED DEMAND
TOTALS*

LOAD SUMMARY

Total Amps: 263.15 226.13 269.84

Total Load: 30.99 kVA 27.14 kVA 31.79 kVA

-- 59 SPARE 20 A 1 0 0 1 20 A SPARE 60 --

-- 57 SPARE 20 A 1 0 0 1 20 A SPARE 58 --

-- 55 SPARE 20 A 1 0 0 1 20 A SPARE 56 --

-- 53 -- -- -- 3.83 0 1 20 A SPARE 54 --

-- 51 -- -- -- 3.83 0 1 20 A SPARE 52 --

49 E-13 AFM COMPRESSOR 40 A 3 3.83 0 1 20 A SPARE 50 --

-- 47 -- -- -- 2.88 1.18 1 20 A EF-3 FUME HOOD EXHAUST 48

-- 45 -- -- -- 2.88 0.53 1 15 A EF-1 CHILLER ROOM EXHAUST 46

43 E-12 PURIFICATION SYSTEM 30 A 3 2.88 3.8 -- -- -- 44 --

-- 41 -- -- -- 1.67 3.8 2 60 A WCU-1 CHILLER CLOSET 42

39 E-10 EVAP. CHAR. BOX 20 A 2 1.67 0.7 1 20 A EF-2 GLOVE TRAIN EXHAUST FAN 40

-- 37 -- -- -- 2.88 1.5 1 20 A AF-1 AIR FILTER 38

-- 35 -- -- -- 2.88 0 -- -- -- 36 --

33 E-9 EVAPORATOR 30 A 3 2.88 0 2 20 A SPARE ( FUTURE CHILLER ) 34 --

31 CWP-1 15 A 1 0.53 0 -- -- -- 32 --

-- 29 -- -- -- 1.25 0 -- -- -- 30 --

27 E-5 OPTICOOL CRYOSTAT CHILLER 20 A 2 1.25 0 3 40 A SPARE ( FUTURE COMPRESSOR ) 28 --

-- 25 -- -- -- 1.67 0.5 1 20 A E-14 FUME HOOD 26

23 E-4 MI CRYOSTAT COMPRESSOR 20 A 2 1.67 1.4 1 20 A E-11 GAS PURIFIER 24

-- 21 -- -- -- 3.83 1.4 1 20 A E-11 GAS PURIFIER 22

-- 19 -- -- -- 3.83 1.4 1 20 A E-11 GAS PURIFIER 20

17 E-3 OPTICOOL CRYOSTAT COMPRESSOR 40 A 3 3.83 1.2 1 15 A E-8 NANOFRAZOR 18

-- 15 -- -- -- 0.52 1.44 1 15 A E-7 GLOVE PORT 16

13 E-2 EVAP. WATER CHILLER 20 A 2 0.52 1.44 1 15 A E-7 GLOVE PORT 14

-- 11 -- -- -- 1.67 1.44 1 15 A E-7 GLOVE PORT 12

9 E-1 CRYOSTAT CABINET 20 A 2 1.67 1.44 1 15 A E-7 GLOVE PORT 10

-- 7 -- -- -- 1.67 1.44 1 15 A E-7 GLOVE PORT 8

5 E-1 CRYOSTAT CABINET 20 A 2 1.67 1.44 1 15 A E-7 GLOVE PORT 6

-- 3 -- -- -- 1.67 1.44 1 15 A E-7 GLOVE PORT 4

1 E-1 CRYOSTAT CABINET 20 A 2 1.67 1.44 1 15 A E-7 GLOVE PORT 2
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NOTES:

SCCR: 10 kA

LOCATION: NEW CORRIDOR WIRE: 4

FED FROM: 400 A/3P  @ TR-BTQ GROUND BUS PHASE: 3

ENCLOSURE: NEMA 1  SOLID NEUTRAL VOLTS: 120/208 Wye

MOUNTING: SURFACE SINGLE TUB MAIN: 400 A MCB

NEW PANEL BNQL
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