
HVAC SYMBOLS AND LEGEND

SUPPLY AIR  DUCT

RETURN AIR  DUCT

EXHAUST AIR  DUCT

DUCT ELBOW WITH
DUAL THICKNESS
TURNING VANES

RADIUS DUCT ELBOW

SUPPLY AIR TERMINAL

RETURN AIR TERMINAL

EXHAUST AIR TERMINAL

DUCT PIPE

PIPE DROP

PIPE RISE

PIPE BRANCH  RISE

PIPE BRANCH DROP

PIPE BRANCH TEE

PIPE  TEE RISE

PIPE  TEE DROP

CO2

RH

T
VAV-xx

MISC.

CO2 SENSOR

HUMIDISTAT

THERMOSTAT (WITH
VAV BOX
REFERENCE)

T TEMPERATURE
SENSOR

RH RH SENSOR

FIRE SMOKE DAMPER
SEE 7/M61

POINT OF CONNECTION

REVISION CLOUD
AND DELTA

20"x12" EA (L)

24"x16" 16"ø RECTANGULAR TO
ROUND TRANSITION

DUCT WITH LINING
(DIMENSIONS ARE I.D.)

MOTORIZED DAMPERS
(OPPOSED AND
PARALLEL BLADE)

BALANCING DAMPER

PIPE LINE DESIGNATIONS

CH

1

FLOW DIRECTION ARROW

POINT OF DISCONNECTION

WYE STRAINER

RETURN AIR FLOW DIRECTION

DETAIL DESIGNATION

SHEET NUMBER

EQUIPMENT TYPE

NECK SIZE (RECT.)

CFM DIFFUSER
GRILLE
TAG

EQUIPMENT TYPE

EQUIPMENT NUMBER

EQUIPMENT

A-24x24-120

1

M6.02

ABBREVIATIONS

R REFRIGERANT PIPING

A-12ø-120

EQUIPMENT TYPE

NECK SIZE (ROUND)

CFM

PUMP

FAN (CENTRIFUGAL)

FSD
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1 ALL REPORTS, DRAWINGS, SPECIFICATIONS, COMPUTER FILES, FIELD
  DATA, NOTES AND OTHER DOCUMENTS AND INSTRUMENTS PREPARED BY

  THE CONSULTANT AS INSTRUMENTS OF SERVICE SHALL REMAIN THE
PROPERTY OF THE CONSULTANT. THE CONSULTANT SHALL RETAIN ALL

  COMMON LAW, STATUTORY AND OTHER RESERVED RIGHTS, INCLUDING
THE COPYRIGHT THERETO.

2 THE CLIENT ACKNOWLEDGES THE CONSULTANT'S CONSTRUCTION
  DOCUMENTS, INCLUDING ELECTRONIC FILES, AS INSTRUMENTS OF

PROFESSIONAL SERVICE. NEVERTHELESS, THE FINAL CONSTRUCTION
DOCUMENTS PREPARED UNDER THIS AGREEMENT SHALL BECOME THE

  PROPERTY OF THE CLIENT UPON COMPLETION OF THE SERVICES AND
  PAYMENT IN FULL OF ALL MONIES DUE TO THE CONSULTANT. THE CLIENT

SHALL NOT REUSE OR MAKE ANY MODIFICATION TO THE CONSTRUCTION
  DOCUMENTS WITHOUT THE PRIOR WRITTEN AUTHORIZATION OF THE

  CONSULTANT. THE CLIENT AGREES, TO THE FULLEST EXTENT PERMITTED
BY LAW, TO INDEMNIFY AND HOLD HARMLESS THE CONSULTANT, ITS

  OFFICERS, DIRECTORS, EMPLOYEES AND SUBCONSULTANTS
  (COLLECTIVELY, CONSULTANT) AGAINST ANY DAMAGES, LIABILITIES OR

COSTS, INCLUDING REASONABLE ATTORNEY'S FEES AND DEFENSE COSTS,
  ARISING FROM OR ALLEGEDLY ARISING FROM OR IN ANY WAY CONNECTED

  WITH THE UNAUTHORIZED REUSE OR MODIFICATION OF THE
CONSTRUCTION DOCUMENTS BY THE CLIENT OR ANY PERSON OR ENTITY

  THAT ACQUIRES OR OBTAINS THE CONSTRUCTION DOCUMENTS FROM OR
  THROUGH THE CLIENT WITHOUT THE WRITTEN AUTHORIZATION OF THE

CONSULTANT.

OWNERSHIP OF INSTRUMENTS OF SERVICE

1 ALL REQUIREMENTS IN THE BOOK OF SPECIFICATIONS ARE PART OF THIS CONTRACT.  REFER TO THE SPECIFICATIONS FOR INFORMATION NOT SHOWN ON THE DRAWINGS.

2 ALL WORK SHALL BE IN FULL ACCORDANCE WITH APPLICABLE LOCAL, STATE, AND FEDERAL CODES, LAWS AND REGULATIONS.  ALL WORK AND MATERIALS SHALL BE IN FULL
ACCORDANCE WITH THE 2013 TITLE 24 CALIFORNIA CODE OF REGULATIONS, INCLUDING BUT NOT LIMITED TO: CALIFORNIA BUILDING CODE (PART 2).  CALIFORNIA ELECTRICAL CODE
(PART 3), CALIFORNIA MECHANICAL CODE (PART 4), CALIFORNIA PLUMBING CODE (PART 5), CALIFORNIA ENERGY CODE (PART 6). CALIFORNIA FIRE CODE (PART 9).

3 ALL WORK SHALL BE IN FULL ACCORDANCE WITH THE FOLLOWING CODES, REGULATIONS AND STANDARDS: STATE FIRE MARSHAL REGULATIONS; THE SAFETY ORDERS OF THE
DIVISION OF INDUSTRIAL SAFETY; THE NATIONAL ELECTRIC CODE (NEC); THE NATIONAL FIRE PROTECTION ASSOCIATION (NFPA); AMERICAN GAS ASSOCIATION (AGA);
OCCUPATIONAL SAFETY AND HEALTH ACT (OSHA); AMERICAN SOCIETY OF HEATING,REFRIGERATION AND AIR-CONDITIONING ENGINEERS (ASHRAE); AMERICAN NATIONAL
STANDARDS INSTITUTE (ANSI); AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME); SHEET METAL AND AIR CONDITIONING CONTRACTORS NATIONAL ASSOCIATION (SMACNA);
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM); INSTALLATION STANDARDS PUBLISHED BY THE INTERNATIONAL ASSOCIATION OF PLUMBING AND MECHANICAL OFFICIALS
(IAPMO) AND OTHER APPLICABLE LAWS, CODES OR REGULATIONS.  NOTHING IN THESE PERFORMANCE SPECIFICATIONS SHALL BE CONSTRUED TO PERMIT WORK NOT CONFORMING
TO THESE CODES, REGULATIONS AND STANDARDS.

4 ALL MECHANICAL EQUIPMENT, FIXED OR FLEXIBLY MOUNTED, SHALL BE BRACED OR ANCHORED TO COMPLY WITH THE REQUIREMENTS OF TITLE 24.

5 CONTRACTORS SHALL VISIT SITE AND BE FULLY AWARE OF ALL CONDITIONS PRIOR TO SUBMITTING PROPOSAL.

6 CONTRACTOR SHALL OBTAIN AND PAY FOR ALL REQUIRED FEES, PERMITS AND INSPECTIONS.

7 COORDINATE ALL WORK WITH THE ARCHITECTURAL, STRUCTURAL DRAWINGS AND DRAWINGS OF OTHER TRADES. INSTALL ALL WORK TO CLEAR NEW AND EXISTING
ARCHITECTURAL WORK, STRUCTURAL MEMBERS AND WORK OF OTHER TRADES.  NO ITEM SUCH AS PIPE, DUCT, ETC., SHALL BE IN CONTACT WITH ANY EQUIPMENT. ANY ERRORS,
OMISSIONS, DISCREPANCIES, DEFICIENCIES, OR CONFLICTS SHALL BE BROUGHT TO THE ATTENTION OF THE GENERAL CONTRACTOR, THE ARCHITECT AND THE ENGINEER PRIOR TO
PROCEEDING WITH ANY AFFECTED WORK.

8 WHERE ANCHORAGE DETAILS ARE NOT SHOWN ON THE DRAWINGS THE FIELD INSTALLATION SHALL BE SUBJECT TO THE APPROVAL OF THE STRUCTURAL ENGINEER.

9 COORDINATE ALL CUTTING AND PATCHING WITH THE GENERAL CONTRACTOR.  SUB CONTRACTOR SHALL BE RESPONSIBLE FOR ALL CUTTING AND PATCHING REQUIRED FOR HIS
WORK.  OBTAIN WRITTEN PERMISSION FROM  THE ARCHITECT BEFORE PROCEEDING WITH ANY CUTTING OR ALTERATION OF STRUCTURAL MEMBERS.

10 CONTRACTOR SHALL FURNISH AND INSTALL ALL MATERIALS, EQUIPMENT AND LABOR NECESSARY TO ENSURE THE INSTALLATION OF COMPLETE AND FULLY FUNCTIONING
SYSTEMS.

11 GUARANTEE ALL WORK AND MATERIALS FOR TWO YEARS FROM THE DATE OF FILING NOTICE OF COMPLETION.

12 RESTORE ALL DAMAGE RESULTING FROM YOUR WORK AND LEAVE PREMISES IN CLEAN CONDITION WHEN FINISHED WITH WORK.

13 CONNECT ALL EQUIPMENT FURNISHED UNDER OTHER TRADES AS SHOWN OR AS REQUIRED.

14 NOTIFY OWNER 48 HOURS IN ADVANCE BEFORE ANY SYSTEM SHUTDOWN.  COORDINATE ALL SHUTDOWNS WITH THE BUILDING ENGINEER.

15 PROVIDE TWO SETS OF "AS-BUILT" FULL SIZE DRAWINGS AND TWO BOUND SETS OF ALL OPERATION MANUALS, DIAGRAMS, SERVICE CONTRACTS, GUARANTEES, ETC., ONE SET
SHALL BE DELIVERED TO THE OWNER AND ONE SET TO THE BUILDING OPERATIONS DEPARTMENT.

16 PROVIDE AND COORDINATE WITH THE ARCHITECT THE INSTALLATION OF ACCESS PANELS AS REQUIRED FOR MAINTENANCE AND INSPECTION OF ALL EQUIPMENT AND DEVICES.
MINIMIZE NUMBER & LOCATION OF ACCESS PANELS BY POSITIONING PANELS TO ALLOW ACCESS TO MULTIPLE DEVICES.  MECHANICAL LAYOUT SHALL ALSO BE DONE TO MINIMIZE
ACCESS PANELS.

17 OBTAIN A COMPLETE SET OF AS-BUILT DRAWINGS OF EXISTING CONDITIONS FROM THE OWNERS FOR INFORMATION OF EXISTING CONDITIONS.

18 EACH SYSTEM OF PIPING AND DUCTWORK SHALL BE CLEANED OF ALL FOREIGN MATERIAL AND BURRS AND ROUGH SPOTS PRIOR TO BEING PLACED IN SERVICE AND BEFORE
OPERATIONAL TESTS ARE PERFORMED.

19 EACH SYSTEM OF PIPING AND DUCTWORK SHALL BE PRESSURE TESTED IN ACCORDANCE WITH RECOGNIZED INDUSTRY STANDARDS.

20 GENERAL CONTRACTOR SHALL RETAIN INDEPENDENT TESTING AGENCY FOR TESTING AND BALANCING AIR AND HYDRONIC SYSTEMS.  BALANCE AIR FLOW AT ALL OPENINGS TO AIR
QUANTITIES INDICATED.  BALANCE WATER FLOW AT ALL EQUIPMENT TO GPM INDICATED.  AGENCY SHALL BE MEMBER OF AABC.  SUBMIT FINAL BALANCE REPORT FOR REVIEW.

21 DURING ENTIRE CONSTRUCTION PERIOD, THE CONTRACTOR SHALL MAINTAIN ADEQUATE FIRE EXTINGUISHERS AT THE SITE, RELAY FOR USE IN CASE OF FIRE.

22 CONTRACTOR SHALL PROTECT THE PUBLIC FROM INJURY DURING THE PROCESS OF WORK BY POSTING WARNING SIGNS AND INSTALLING GUARD LIGHTS AND BARRICADES.

23 ALL DUCTS, PIPES AND EQUIPMENT SHALL BE CONCEALED ABOVE CEILING, UNLESS OTHERWISE NOTED.

24 MAXIMUM ALLOWABLE LENGTH OF FLEXIBLE DUCT: 5'-0".

25 SEAL AROUND ALL PIPES AND DUCTS PENETRATING FIRE SEPARATIONS WITH NON-COMBUSTIBLE PACKING RETAINED BY METAL COLLARS.  THE ASSEMBLY SHALL BE APPROVED BY
STATE FIRE MARSHAL.

26 CONNECTION BETWEEN COPPER AND IRON OR STEEL PIPE SHALL BE MADE WITH RED BRASS NIPPLES.

27 ALL DUCTS PASSING THRU FIRE WALLS SHALL HAVE DAMPERS THAT COMPLY WITH THE UL STANDARDS 555 AND 555S STATE FIRE MARSHAL.

28 SLOPE ALL RUNOUTS TO EQUIPMENT AND RISERS, UP IN THE DIRECTION OF FLOW.

29 SLOPE ALL HEATING WATER, CHILLED WATER AND CONDENSER WATER MAINS AND BRANCHES UP TOWARD VENTED RISERS, ONE INCH IN 40 FEET MINIMUM.

30 PROVIDE A VALVED DRAIN AT THE LOW POINT IN EACH PIPING SYSTEM.  PROVIDE AIR VENT AT EACH HIGH POINT IN THE PIPING SYSTEM.  COORDINATE ACCESS PANEL LOCATIONS,
IF REQUIRED, PRIOR TO SUBMISSION OF HYDRONIC SHOP DRAWINGS FOR APPROVAL.

31 ALL VALVES AND OTHER PIPING SYSTEM SPECIALTIES SHALL BE FULL LINE SIZES, UNLESS OTHERWISE INDICATED.ALL VALVES AND OTHER PIPING SYSTEM SPECIALTIES SHALL BE
FULL LINE SIZES, UNLESS OTHERWISE INDICATED.

32 REDUCTIONS IN PIPE SIZES OF HEATING, CHILLED OR CONDENSER WATER AND WATER SHALL BE MADE WITH ECCENTRIC REDUCERS TOP SIDE FLAT.  BUSHING SHALL NOT BE USED.
PIPE SIZE REDUCTIONS SHALL BE MADE WITHIN 6" OF CONNECTION TO EQUIPMENT.

33 PROVIDE REMOTE EXTENDED LUBRICATING FITTINGS FOR ALL SYSTEMS SO THAT LUBRICATION CAN BE ACCOMPLISHED WITHOUT OPENING PLENUM DOORS OR EQUIPMENT
ACCESS PANELS.

34 HANG RIBBONS FROM ALL ITEMS REQUIRING ACCESS (EXISTING IN THE AREA OF CONSTRUCTION AND NEW) PRIOR TO INSTALLATION OF CEILING.

35 INSTALL ALL DUCTWORK AND PIPING AS HIGH AS POSSIBLE ABOVE FINISHED FLOOR.  PROVIDE AND INSTALL ALL NECESSARY OFFSETS TO MAINTAIN MINIMUM 7" CLEARANCE ABOVE
FINISHED CEILING WHERE POSSIBLE.

36 SHOP DRAWINGS SHALL BE REVIEWED AND APPROVED BY THE MECHANICAL ENGINEER PRIOR TO CONSTRUCTION.

37 EXISTING PIPE OR DUCT SUPPORTS SHALL NOT BE REUSED WITHOUT THE APPROVAL OF STRUCTURAL ENGINEER.

38 ALL PIPE ELEVATIONS ARE BOP (BOTTOM OF PIPE) UNLESS NOTED OTHERWISE.

39 WHERE PIPES AND DUCTS PENETRATE WALL, SEAL OPENINGS TO PREVENT AIR TRANSFER BETWEEN SPACES. USE FIRE RATED SEALANTS ON ALL FIRE SEPARATION
PENETRATIONS, INCLUDING FLOORS.

40 ALL SUPPORTS, SPACE ARRANGEMENTS, EQUIPMENT FOOTPRINTS, AND EQUIPMENT PADS ARE BASED ON PRELIMINARY INFORMATION FROM THE MANUFACTURER.  THE
CONTRACTOR SHALL BE RESPONSIBLE FOR CHECKING DATA FROM CERTIFIED DRAWINGS SUBMITTED BY MANUFACTURER AND SHALL MAKE MODIFICATIONS REQUIRED.

41 ALL DUCT DIMENSIONS ARE SHOWN IN INCHES.

42 REFER TO SPECIFICATIONS FOR DUCT LEAKAGE REQUIREMENTS.

43 THE CONSTRUCTION DOCUMENTS FOR THIS PROJECT WERE PREPARED BY THE DESIGN TEAM USING 3-D MODELING SOFTWARE.  USING THIS SOFTWARE BY THE DESIGN TEAM
    DOES NOT RELIEVE THE CONTRACTOR FROM PERFORMING THE NECESSARY COORDINATION TO PROVIDE COMPLETE, CODE COMPLIANT AND OPERATIONAL BUILDING SYSTEMS.

    THE PLANS AND SECTIONS PROVIDED ARE NOT COMPLETE AND ARE TO BE CONSIDERED DIAGRAMMATIC ONLY.  THE EXACT LOCATION OF THE PIPING, DUCTWORK, ELECTRICAL AND
   SUPPORT COMPONENTS ARE TO BE DETERMINED IN THE FIELD.  ALL BUILDING SECTIONS AND DETAILS PROVIDED ARE FOR INFORMATION ONLY AND DO NOT RELIEVE THE

    CONTRACTOR FROM PERFORMING FINAL COORDINATION.  CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH ALL OTHER TRADES.

GENERAL NOTES
LWT LEAVING WATER TEMPERATURE

MAX MAXIMUM

MFR MANUFACTURER

MIN MINIMUM

(N) NEW

N/A NOT APPLICABLE

NC NORMALLY CLOSED

NFPA NATIONAL FIRE PROTECTION ASSOCIATION

NG NATURAL GAS

NO NORMALLY OPEN

NPT NATIONAL PIPE THREAD

NTS NOT TO SCALE

OAT OUTSIDE AIR TEMPERATURE

OPNG OPENING

OSA OUTSIDE AIR

P PUMP

POC POINT OF CONNECTION

PRV PRESSURE REDUCING VALVE / PRESSURE

PSI POUNDS PER SQUARE INCH

PSIA PSI - ABSOLUTE

PSIG PSI - GAUGE

PVC POLYVINYL CHLORIDE

QTY QUANTITY

(R) REMOVE

RA RETURN AIR

RAH RECIRC AIR HANDLER

RC REHEAT COIL

RD ROOF DRAIN

REF ROOF EXHAUST FAN

SA SUPPLY AIR / SOUND ATTENUATOR

SAT SUPPLY AIR TEMPERATURE

SC SCRUBBER

SCFM STANDARD CUBIC FEET PER MINUTE

SCHD SCHEDULE

SD SMOKE DETECTOR

SFD COMBINATION FIRE SMOKE DAMPER WITH ACCESS
DOOR

SIM SIMILAR

SMACNA SHEET METAL AND AIR CONDITIONING CONTRACTORS
NATIONAL ASSOCIATION

SMEF SMOKE EXHAUST FAN

SPEC(S) SPECIFICATION(S)

SS STAINLESS STEEL

ST SOUND ATTENUATOR TRAP

STD(S) STANDARD(S)

TA TRANSFER AIR

TE TEMPERATURE ELEMENT

TEMP TEMPERATURE

TI TEMPERATURE INDICATOR

TOS TOP OF STEEL

TYP TYPICAL

UH UNIT HEATER

UNO UNLESS NOTED OTHERWISE

UR URINAL

V VOLTS

VAV VARIABLE AIR VOLUME

VB VACUUM BREAK

VERT VERTICAL

VFD VARIABLE FREQUENCY DRIVE

VTR VENT THROUGH ROOF

VVR VARIABLE VOLUME UNIT WITH REHEAT

W WIDTH

W/O WITHOUT

WB WET BULB

WC WATER CLOSET

WH WATER HEATER

WLD WELDED

WT WEIGHT

ACU AIR CONDITIONING UNIT

AFF ABOVE FINISHED FLOOR

AHU AIR HANDLING UNIT

AL ACOUSTIC LINING

ARCH ARCHITECT/ARCHITECTURAL

ASME AMERICAN SOCIETY OF MECHANICAL ENGINEERS

ASTM AMERICAN SOCIETY FOR TESTING AND MATERIALS

AW ACID WASTE

BLDG BUILDING

BOD BOTTOM OF DUCT

BOP BOTTOM OF PIPE

BOS BOTTOM OF STEEL

CAV CONSTANT AIR VOLUME

CBC CALIFORNIA BUILDING CODE

CC COOLING COIL

CFM CUBIC FEET PER MINUTE

CH CHILLER

CI CAST IRON

CL CENTERLINE

CLG CEILING

COL COLUMN

CONC CONCRETE

CONT CONTINUATION

CT COOLING TOWER

CU COPPER

CW COLD WATER

DB DRY BULB

DH DEHUMIDIFIER

DIA DIAMETER

DIM DIMENSION

DN DOWN

DWG DRAWING

(E) EXISTING

(ER) EXISTING TO BE RELOCATED

EAT EXHAUST AIR TEMPERATURE

EF EXHAUST FAN

EL ELEVATION

ELEC ELECTRICAL

ET EXPANSION TANK

EW EMERGENCY EYEWASH

EXH EXHAUST

(F) FUTURE

FCU FAN COIL UNIT

FFE FINISHED FLOOR ELEVATION

FLR FLOOR

FM FLOW METER

FOB FLAT ON BOTTOM

FOT FLAT ON TOP

FPM FEET PER MINUTE

FS FLOW SWITCH

FT FEET

GPM GALLONS PER MINUTE

GR GRADE

HC HEATING COIL

HORIZ HORIZONTAL

HVAC HEATING, VENTILATING AND AIR CONDITIONING

HW HOT WATER

HX HEAT EXCHANGER

I POUNDS PER SQUARE INCH

ID INSIDE DIAMETER

IN. INCHES

KW KILOWATT

LAT LEAVING AIR TEMPERATURE

LAV LAVATORY

LB POUND WEIGHT
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MECHANICAL - FAN SCHEDULE

TYPE MARK MANUFACTURER MODEL FAN TYPE LOCATION SERVICE

FAN MOTOR ELECTRICAL

EMERGENCY
POWER [Y/N]

DIMENSIONS

OPERATING
WEIGHT NOTESAIR FLOW TSP

SPEED
[RPM] W MCA VOLT PHASE FREQUENCY L W H

F 1-1 PANASONIC WHISPERGREEN SELECT CEILING MOUNTED LOWER LEVEL HUDDLE ROOM 123 30 CFM 0.25 in-wg 1072 9 W 0.27 A 120 V 1 60 Hz No 1' - 1" 1' - 1" 0' - 7 1/2" 12 lb 1-2

F 1-2 PANASONIC WHISPERGREEN SELECT CEILING MOUNTED LOWER LEVEL HUDDLE ROOM 123 30 CFM 0.25 in-wg 1072 9 W 0.27 A 120 V 1 60 Hz No 1' - 1" 1' - 1" 0' - 7 1/2" 12 lb 1-2

F 1-3 PANASONIC WHISPERGREEN SELECT CEILING MOUNTED LOWER LEVEL HUDDLE ROOM 108 30 CFM 0.25 in-wg 1072 9 W 0.27 A 120 V 1 60 Hz No 1' - 1" 1' - 1" 0' - 7 1/2" 12 lb 1-2

F 1-4 PANASONIC WHISPERGREEN SELECT CEILING MOUNTED LOWER LEVEL HUDDLE ROOM 104 45 CFM 0.25 in-wg 1072 9 W 0.27 A 120 V 1 60 Hz No 1' - 1" 1' - 1" 0' - 7 1/2" 12 lb 1-2

F 1-5 GREENHECK CSP-A250 INLINE LOWER LEVEL VIDEO STUDIO 129 150 CFM 0.50 in-wg 1072 59 W 0.79 A 120 V 1 60 Hz No 1' - 4" 1' - 2" 1' - 0" 23 lb 1

F 2-1 PANASONIC WHISPERGREEN SELECT CEILING MOUNTED LEVEL 1 HUDDLE ROOM 206 30 CFM 0.25 in-wg 1072 9 W 0.27 A 120 V 1 60 Hz No 1' - 1" 1' - 1" 0' - 7 1/2" 12 lb 1-2

F 2-2 PANASONIC WHISPERGREEN SELECT CEILING MOUNTED LEVEL 1 HUDDLE ROOM 207 30 CFM 0.25 in-wg 1072 9 W 0.27 A 120 V 1 60 Hz No 1' - 1" 1' - 1" 0' - 7 1/2" 12 lb 1-2

F 2-3 PANASONIC WHISPERGREEN SELECT CEILING MOUNTED LEVEL 1 HUDDLE ROOM 209 30 CFM 0.25 in-wg 1072 9 W 0.27 A 120 V 1 60 Hz No 1' - 1" 1' - 1" 0' - 7 1/2" 12 lb 1-2

F 3-1 PANASONIC WHISPERGREEN SELECT CEILING MOUNTED MEZZANINE HUDDLE ROOM 307 30 CFM 0.25 in-wg 1072 9 W 0.27 A 120 V 1 60 Hz No 1' - 1" 1' - 1" 0' - 7 1/2" 12 lb 1-2

F 3-2 PANASONIC WHISPERGREEN SELECT CEILING MOUNTED MEZZANINE HUDDLE ROOM 305 30 CFM 0.25 in-wg 1072 9 W 0.27 A 120 V 1 60 Hz No 1' - 1" 1' - 1" 0' - 7 1/2" 12 lb 1-2

F 4-1 PANASONIC WHISPERGREEN SELECT CEILING MOUNTED LEVEL 2 HUDDLE ROOM 416 30 CFM 0.25 in-wg 1072 9 W 0.27 A 120 V 1 60 Hz No 1' - 1" 1' - 1" 0' - 7 1/2" 12 lb 1-2

F 4-2 PANASONIC WHISPERGREEN SELECT CEILING MOUNTED LEVEL 2 HUDDLE ROOM 414 30 CFM 0.25 in-wg 1072 9 W 0.27 A 120 V 1 60 Hz No 1' - 1" 1' - 1" 0' - 7 1/2" 12 lb 1-2

F 4-3 PANASONIC WHISPERGREEN SELECT CEILING MOUNTED LEVEL 2 LACTATION REFUGE 426 30 CFM 0.25 in-wg 1072 9 W 0.27 A 120 V 1 60 Hz No 1' - 1" 1' - 1" 0' - 7 1/2" 12 lb 1-2

MECHANICAL - CEILING FAN SCHEDULE

TYPE MARK MANUFACTURER MODEL LOCATION

FAN ELECTRICAL

OPERATING
WEIGHT NOTESDIAMETER

MAXIMUM
RPM

MINIMUM
RPM

REVERSIBLE
DIRECTION

MAXIMUM
POWER

MINIMUM
POWER

MAXIMUM
AMPS MINIMUM AMPS VOLT PHASE FREQUENCY

CF 1 BIG ASS FANS HAIKU 84 IN MEZZANINE 7' - 0" 141 44 YES 64 W 4 W 0.53 A 0.07 A 120 V 1 60 Hz 25 lb 1-6

1. REFER TO PLANS FOR LOCATIONS.
2. CONFIRM FINISH WITH ARCHITECT.
3. PROVIDE MANUFACTURER'S WIRELESS WALL CONTROLLERS. ONE WALL CONTROLLER PER ROOM. REFER TO ARCH DRAWINGS FOR LOCATION.
4. NO LED LIGHT.
5. MINIMUM 7 SPEED FAN CONTROL.
6. PROVIDE WITH UNIVERSAL MOUNT WITH 7" EXTENSION TUBE LENGTH.

MECHANICAL - AIR TERMINAL SCHEDULE
TYPE MANUFACTURER MODEL TYPE FACE SIZE CONNECTOR SIZE NOTES

A PRICE PDS PERFORATED SUPPLY 24" X 24" SEE DRAWINGS 1,2

B PRICE PDR PERFORATED SUPPLY 12'' X 12'' SEE DRAWINGS 1,2

C TITUS MB-30 MODU-BLOCK SUPPLY 24" X 24" SEE DRAWINGS 1,2

D TITUS FL-20 LINEAR SLOT SUPPLY 2 SLOT, 2.5'' SLOT WIDTH, 60" LENGTH 12" 1,2, 3

E PRICE PDR PERFORATED EXHAUST 24" X 24" SEE DRAWINGS 1,2

F PRICE PDR PERFORATED EXHAUST 12'' X 12'' SEE DRAWINGS 1,2

G PRICE PDR PERFORATED RETURN 24" X 24" SEE DRAWINGS 1,2

H PRICE PDR PERFORATED RETURN 12'' X 12'' SEE DRAWINGS 1,2

I PRICE 700 SIDEWALL LOUVER SUPPLY SEE DRAWINGS SEE DRAWINGS 1,2, 4

J PRICE 700 SIDEWALL LOUVER RETURN SEE DRAWINGS SEE DRAWINGS 1,2, 4

1. SEE DRAWINGS FOR DUCT CONNECTION SIZE.
2. COORDINATE WITH ARCHITECT FOR FINISHES.
3. PROVIDE MANUFACTURER'S PLENUM.
4. WITH OPPOSED BLADE DAMPER.

MECHANICAL - SUPPLY VAV SCHEDULE

TYPE MARK MANUFACTURER MODEL INLET SIZE SERVICE

AIRFLOW

MAX TOTAL
PRESS.
DROP NOTES

DESIGN
VENTILATION

AIRFLOW

MINIMUM
VENTILATION

AIRFLOW

VAV-SA 1-1 TITUS DESV 8" 103 LIBRARY 425 CFM 425 CFM 0.5 in-wg 1-5

VAV-SA 1-2 TITUS DESV 4" 107 ISG STAGING 90 CFM 90 CFM 0.5 in-wg 1-5

VAV-SA 1-3 TITUS DESV 4" 111 CONF 150 CFM 30 CFM 0.5 in-wg 1-5

VAV-SA 1-4 TITUS DESV 4" 112 CONTRACTORS 75 CFM 75 CFM 0.5 in-wg 1-5

VAV-SA 1-5 TITUS DESV 10" 113 OPEN OFFICE 1,095 CFM 1,095 CFM 0.5 in-wg 1-5

VAV-SA 1-6 TITUS DESV 4" 114 CONF 150 CFM 50 CFM 0.5 in-wg 1-5

VAV-SA 1-7 TITUS DESV 8" 119 BMD UTILTIES, 122 COFFEE 435 CFM 435 CFM 0.5 in-wg 1-5

VAV-SA 1-8 TITUS DESV 8" 121 OFFICE, 128 VIDEO CONTROL, 129 VIDEO STUDIO 240 CFM 240 CFM 0.5 in-wg 1-5

VAV-SA 1-9 TITUS DESV 4" 127 CONF 90 CFM 15 CFM 0.5 in-wg 1-5

VAV-SA 2-1 TITUS DESV 4" 204 OFFICE 45 CFM 45 CFM 0.5 in-wg 1-5

VAV-SA 2-2 TITUS DESV 4" 205 CONF 135 CFM 35 CFM 0.5 in-wg 1-5

VAV-SA 2-3 TITUS DESV 4" 211 LOBBY, 216 COFFEE, 218 HOTELING 175 CFM 175 CFM 0.5 in-wg 1-5

VAV-SA 2-4 TITUS DESV 8" 215 CONF TRAINING 345 CFM 110 CFM 0.5 in-wg 1-5

VAV-SA 2-5 TITUS DESV 6" 217 STADIUM CONF 240 CFM 40 CFM 0.5 in-wg 1-5

VAV-SA 2-6 TITUS DESV 6" 228 CONF LARGE 300 CFM 80 CFM 0.5 in-wg 1-5

VAV-SA 3-1 TITUS DESV 10" 214 OPEN OFFICE, 223 ITD STORE, 224 LOBBY, 225 VESTIBULE, 226 RECEPTION 1,010 CFM 1,010 CFM 0.5 in-wg 1-5

VAV-SA 3-2 TITUS DESV 4" 306 CONF 90 CFM 20 CFM 0.5 in-wg 1-5

VAV-SA 3-3 TITUS DESV 6" 313 OPEN OFFICE 330 CFM 330 CFM 0.5 in-wg 1-5

VAV-SA 3-4 TITUS DESV 6" 317 OPEN OFFICE 270 CFM 270 CFM 0.5 in-wg 1-5

VAV-SA 4-1 TITUS DESV 8" 401 COFFEE, 406 LOBBY, 411 BREAK, 412 CONTRACTORS, 415 OFFICE 420 CFM 420 CFM 0.5 in-wg 1-5

VAV-SA 4-2 TITUS DESV 4" 417 CONF 105 CFM 20 CFM 0.5 in-wg 1-5

VAV-SA 4-3 TITUS DESV 4" 420 CONF 150 CFM 30 CFM 0.5 in-wg 1-5

VAV-SA 4-4 TITUS DESV 4" 419 OFFICE, 420 OFFICE, 421 OFFICE 165 CFM 165 CFM 0.5 in-wg 1-5

VAV-SA 4-5 TITUS DESV 10" 424 OPEN OFFICE 995 CFM 995 CFM 0.5 in-wg 1-5

VAV-SA 5-1 TITUS DESV 10" 503 MECH, 506 BREAKROOM 1,080 CFM 1,080 CFM 0.5 in-wg 1-5

1. 100% HEAT RECOVERY OUTDOOR AIR UNIT. HEAT RECOVERY WITH BYPASS.
2. OUTDOOR AIR INTAKE WEATHERHOOD.
3. DIRECT DRIVE FAN MOTOR.
4. NEMA PREMIUM EFFICIENCY MOTORS ONLY.
5. AIR HANDLER MOUNTED ON EXISTING ELEVATED PLATFORM. INCLUDE BASE RAILS. COORDINATE WITH STRUCTURAL.
6. LISTED HEIGHT DOES NOT INCLUDE ELEVATED PLATFORM.
7. INCLUDE CONTROLLER EXPANSION MODULE.

1. PRESSURE INDEPENDENT ELECTRONIC CONTROLS.
2. MIN 10' - 0" ACOUSTIC LINED PLENUM AFTER BOX.
3. VAV BOX DAMPERS SHALL FAIL OPEN UPON LOSS OF POWER (SPRING OPEN, POWER CLOSED).
4. PROVIDE AIRFLOW SENSOR FOR EACH BOX.
5. DEDICATED OUTSIDE AIR SYSTEM IS CONSTANT VOLUME FOR ALL NON-DCV SPACES. FOR DCV SPACES, MINIMUM AIRFLOW IS MINIMUM VENTILATION FOR UNOCCUPIED HOURS.
FOR DCV SPACES, BOX SHALL TURN DOWN TO MIN AIRFLOW WHEN SPACE IS UNOCCUPIED.

1. PROVIDE EC MOTOR.
2. INTEGRATED MULTI-SPEED WITH TIME DELAY MODULE.

MECHANICAL - EXHAUST VALVE SCHEDULE

TYPE MARK MANUFACTURER MODEL INLET SIZE SERVICE

AIRFLOW MAX TOTAL
PRESS.
DROP NOTES

 MAX
AIRFLOW

MINIMUM
AIRFLOW

VAV-EA 1-1 TITUS DESV 8" 1 GENERAL EXHAUST 735 CFM 735 CFM 0.5 in-wg 1-5

VAV-EA 1-2 TITUS DESV 6" 101 STORAGE 80 CFM 80 CFM 0.5 in-wg 1-5

VAV-EA 1-3 TITUS DESV 4" 111 CONF 150 CFM 30 CFM 0.5 in-wg 1-5

VAV-EA 1-4 TITUS DESV 4" 114 CONF 150 CFM 50 CFM 0.5 in-wg 1-5

VAV-EA 1-5 TITUS DESV 14" 115 MENS, 116 WOMENS, 119 BMD UTILITIES, 120 JANITOR, 122 COFFEE
LOUNGE, 126 ELECTRIC

1,560 CFM 1,560 CFM 0.5 in-wg 1-5

VAV-EA 1-6 TITUS DESV 4" 127 CONF 90 CFM 15 CFM 0.5 in-wg 1-5

VAV-EA 2-1 TITUS DESV 8" 2 GENERAL EXHAUST 370 CFM 370 CFM 0.5 in-wg 1-5

VAV-EA 2-2 TITUS DESV 4" 205 CONF 135 CFM 35 CFM 0.5 in-wg 1-5

VAV-EA 2-3 TITUS DESV 8" 215 CONF TRAINING 345 CFM 110 CFM 0.5 in-wg 1-5

VAV-EA 2-4 TITUS DESV 6" 203 JANITOR, 208 SHOWER, 210 LOCKERS 315 CFM 315 CFM 0.5 in-wg 1-5

VAV-EA 2-5 TITUS DESV 8" 219 MENS, 220 WOMENS 400 CFM 400 CFM 0.5 in-wg 1-5

VAV-EA 2-6 TITUS DESV 4" 216 COFFEE, 218 HOTELING 145 CFM 145 CFM 0.5 in-wg 1-5

VAV-EA 2-7 TITUS DESV 6" 217 STADIUM CONF 240 CFM 40 CFM 0.5 in-wg 1-5

VAV-EA 2-8 TITUS DESV 6" 228 CONF LARGE 300 CFM 80 CFM 0.5 in-wg 1-5

VAV-EA 3-1 TITUS DESV 6" 3 MEZZANINE GENERAL EXHAUST 250 CFM 250 CFM 0.5 in-wg 1-5

VAV-EA 3-2 TITUS DESV 8" 303 WORK ROOM, 309 WOMENS, 309 MENS, 314 JANITOR 350 CFM 350 CFM 0.5 in-wg 1-5

VAV-EA 3-3 TITUS DESV 4" 306 CONF 90 CFM 20 CFM 0.5 in-wg 1-5

VAV-EA 4-1 TITUS DESV 6" 4 GENERAL EXHAUST 345 CFM 345 CFM 0.5 in-wg 1-5

VAV-EA 4-2 TITUS DESV 12" 401 COFFEE, 402 MENS, 403 WOMENS, 404 ELECTRIC, 405 JANITOR 1,235 CFM 1,235 CFM 0.5 in-wg 1-5

VAV-EA 4-3 TITUS DESV 4" 417 CONF 105 CFM 20 CFM 0.5 in-wg 1-5

VAV-EA 4-4 TITUS DESV 4" 420 CONF 150 CFM 30 CFM 0.5 in-wg 1-5

VAV-EA 5-1 TITUS DESV 8" 506 BREAK ROOM 420 CFM 420 CFM 0.5 in-wg 1-5

VAV-EA 5-2 TITUS DESV 8" 501 STORAGE, 502 BMD STORAGE, 503 MECH, 507 WOMENS, 508 JANITOR, 510
MENS, 513 ELECTRICAL

660 CFM 660 CFM 0.5 in-wg 1-5

MECHANICAL - AHU FULL SCHEDULE PART 1

TYPE
EQUIPMENT

NUMBER MANUFACTURER MODEL LEVEL LOCATION SERVICE

MAXIMUM
FACE

VELOCITY

DESIGN
OUTSIDE
AIR FLOW

COOLING
DESIGN OA

TEMPERATURE

COOLING
DESIGN OA WB
TEMPERATURE

HEATING
DESIGN OA

TEMPERATURE

FANS

SUPPLY FANS EXHAUST FANS

SA - NO OF
FANS

SA -
TYPE SA - ESP SA - TSP

SA - FAN
RPM

SA - MOTOR
HP SA - BHP

SA - NO OF
MOTORS SA - VFD Y/N SA - EFF

EA - NO OF
FANS EA - TYPE EA - ESP EA - TSP EA - BHP EA - FAN RPM

EA - MOTOR
HP

EA - NO OF
MOTORS EA - VFD Y/N EA - EFF

AHU 1 AAON RNA 30 THIRD FLOOR LEVEL 3 BUILDING 300 FPM 8,620 CFM 89.0 °F 66.0 °F 37.0 °F 2 PLENUM 2.5 in-wg 4.7 in-wg 1800 7.5 hp 5.5 hp 2 Yes 0.6 1 PLENUM 1.0 in-wg 2.2 in-wg 5.1 hp 1800 7.5 hp 1 Yes 0.6

MECHANICAL - AHU FULL SCHEDULE PART 2

TYPE
EQUIPMENT

NUMBER

HEAT PUMP COOLING HEAT PUMP HEATING HEAT WHEEL

TOTAL
CAPACITY

SENSIBLE
CAPACITY EAT DB EAT WB LAT DB LAT WB APD [in wg] CAPACITY OA TEMP EAT DB EAT WB LAT DB LAT WB APD

SUMMER WINTER

ERW NO
OF

WHEELS
ERW FAN

RPM

ERW
MOTOR

HP
ERW NO OF

MOTOR

COOLING
CAPACITY
SUMMER EA DB EA WB OA DB OA WB RA DB RA WB SA DB SA WB PRESS DROP

HEATING
CAPACITY EA DB EA WB OA DB OA WB RA DB RA WB SA DB SA WB

PRESS
DROP

AHU 1 288,650 Btu/h 255,780 Btu/h 79.2 °F 63.8 °F 52.5 °F 52.4 °F 0.2 in-wg 270,800 Btu/h 37.0 °F 63.6 °F 48.5 °F 87.3 °F 58.3 °F 0.2 in-wg 97,000 Btu/h 84.8 °F 66.6 °F 89.0 °F 67.0 °F 75.0 °F 63.0 °F 79.2 °F 63.8 °F 0.9 in-wg 260,200 Btu/h 48.4 °F 48.4 °F 37.0 °F 35.0 °F 75.0 °F 63.0 °F 63.6 °F 48.5 °F 0.9 in-wg 2 1075 0.2 hp 2

MECHANICAL - AHU FULL SCHEDULE PART 3

TYPE
EQUIPMENT

NUMBER

FILTERS CONDENSER COMPRESSOR

 COP EER
OPERATING

WEIGHT

UNIT ELECTRICAL DATA UNIT DIMENSIONS

NOTES

MERV 8 PREFILTER MERV 13 FINAL FILTER

CONDENSER
FAN QTY REFRIGERANT

CONDENSER
FAN HP

COMPRESSOR
QTY  MOTOR RLA FLA MCA MOCP VOLT PHASE FREQUENCY L W H

MERV
RATING CLEAN APD DIRTY APD

MERV
RATING CLEAN APD DIRTY APD

AHU 1 8 0.3 in-wg 0.5 in-wg 13 0.3 in-wg 0.5 in-wg 4 R-410A 559 W 4 10 A 4.59 10 6707 lb 82 A 85 A 90 A 460 V 3 60 Hz 16' - 7" 5' - 5" 5' - 0" 1-7

1. PRESSURE INDEPENDENT ELECTRONIC CONTROLS.
2. MIN 10' - 0" ACOUSTIC LINED PLENUM AFTER BOX.
3. VAV BOX DAMPERS SHALL FAIL OPEN UPON LOSS OF POWER (SPRING OPEN, POWER CLOSED).
4. PROVIDE AIRFLOW SENSOR FOR EACH BOX.
5. DEDICATED OUTSIDE AIR SYSTEM IS CONSTANT VOLUME FOR ALL NON-DCV SPACES. FOR DCV SPACES, MINIMUM AIRFLLOW IS MINIMUM VENTILATION FOR
UNOCCUPIED HOURS. FOR DCV SPACES, BOX SHALL TURN DOWN TO MIN AIRFLOW WHEN SPACE IS UNOCCUPIED.

No Desc Date

1 65% CD Set 2016-08-01

2 95% CD Set 2016-10-31

3 Bid Set 2016-11-15
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MECHANICAL - AIR SOURCE HEAT PUMP

TYPE MARK MANUFACTURER MODEL LOCATION TYPE SERVICE

REFRIGERANT FAN COOLING HEATING ELECTRICAL

CONDENSER
FAN QTY.

COMPRESSOR
QTY.

DIMENSIONS

OPERATING
WEIGHT NOTESTYPE

QTY
[LBS] CFM ESP

TOTAL
CAPACITY

MIN.
EER

TOTAL
CAPACITY

MIN.
COP

SNGLE POINT
OF CONN Y/N VOLT PHASE FREQUENCY MCA MOCP

EMERGENCY
POWER W L H

ASHP 1 MITSUBISHI PURY-P144YLMU-A THIRD FLOOR HEAT RECOVERY LOWER LEVEL R-410A 23 11,300 CFM 0.0 in-wg 144,000 Btu/h 14.0 160,000 Btu/h 3.72 No 460 V 3 60 Hz 24 A 35 A No 2 1 2' - 6" 5' - 9" 5' - 5" 730 lb 1-2

ASHP 2 MITSUBISHI PURY-P120YLMU-A THIRD FLOOR HEAT RECOVERY LEVEL 1 R-410A 23 11,300 CFM 0.0 in-wg 120,000 Btu/h 14.7 135,000 Btu/h 3.99 No 460 V 3 60 Hz 19 A 30 A No 2 1 2' - 6" 5' - 9" 5' - 5" 730 lb 1-2

ASHP 3 MITSUBISHI PURY-P168YLMU-A THIRD FLOOR HEAT RECOVERY MEZZANINE R-410A 30 13,100 CFM 0.0 in-wg 168,000 Btu/h 12.6 188,000 Btu/h 3.77 No 460 V 3 60 Hz 26 A 45 A No 2 2 2' - 6" 7' - 2" 5' - 5" 1008 lb 1-2

ASHP 4 MITSUBISHI PURY-P336YSLMU-A THIRD FLOOR HEAT RECOVERY LEVELS 2 AND 3 R-410A 46 22,600 CFM 0.0 in-wg 336,000 Btu/h 9.7 378,000 Btu/h 3.23 No 460 V 3 60 Hz 62 A 100 A No 4 2 2' - 6" 11' - 6" 5' - 5" 1460 lb 1-2

MECHANICAL - BRANCH CONTROLLER

TYPE MARK MANUFACTURER MODEL TYPE LOCATION SERVICE
NUMBER OF

PORTS

MAXIMUM
COOLING
CAPACITY

ELECTRICAL POWER
INPUT

kW
OPERATING

WEIGHT

SIZE

NOTESVOLT PHASE FREQUENCY MCA WIDTH LENGTH HEIGHT

BC 1-1 MITSUBISHI CMB-P1016NU-HA1 MAIN BC LOWER LEVEL LOWER LEVEL 16 360,000 Btu/h 208 V 1 60 Hz 2 A 0.353 kW 172 lb 1' - 9" 3' - 10" 1' - 0" 1-3

BC 2-1 MITSUBISHI CMB-P1010NU-HA1 MAIN BC LEVEL 1 LEVEL 1 10 360,000 Btu/h 208 V 1 60 Hz 2 A 0.183 kW 124 lb 1' - 9" 3' - 10" 1' - 0" 1-3

BC 3-1 MITSUBISHI CMB-P1010NU-HA1 MAIN BC MEZZANINE MEZZANINE 10 360,000 Btu/h 208 V 1 60 Hz 2 A 0.183 kW 124 lb 1' - 9" 3' - 10" 1' - 0" 1-3

BC 4-1 MITSUBISHI CMB-P1016NU-HA1 MAIN BC LEVEL 2 LEVELS 2 AND 3 16 360,000 Btu/h 208 V 1 60 Hz 2 A 0.353 kW 172 lb 1' - 9" 3' - 10" 1' - 0" 1-3

MECHANICAL - FAN COIL SCHEDULE

TYPE MARK MANUFACTURER MODEL LOCATION SERVICE TYPE
COOLING
CAPACITY

HEATING
CAPACITY

FAN REFRIDGERANT ELECTRICAL

OPERATING
WEIGHT WIDTH LENGTH HEIGHT NOTESAIR FLOW ESP TYPE MCA MOCP VOLT PHASE FREQUENCY

EMERG.
PWR.   [Y/N]

FCU 1-1 MITSUBISHI PLFY-P08NCMU-ER4 LOWER LEVEL 114 CONF CASSETTE - 4 WAY 8,000 Btu/h 9,000 Btu/h 350 CFM 0.0 in-wg R-410A 0.3 A 15 A 208 V 1 60 Hz No 34 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 1-2 MITSUBISHI PLFY-P08NCMU-ER4 LOWER LEVEL 111 CONF CASSETTE - 4 WAY 8,000 Btu/h 9,000 Btu/h 350 CFM 0.0 in-wg R-410A 0.3 A 15 A 208 V 1 60 Hz No 34 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 1-3 MITSUBISHI PKFY-P15NHMU-E2 LOWER LEVEL 109 IDF WALL MOUNTED 15,000 Btu/h 17,000 Btu/h 415 CFM 0.0 in-wg R-410A 0.4 A 15 A 208 V 1 60 Hz No 29 lb 0' - 10" 3' - 0" 1' - 0" 1-7

FCU 1-4 MITSUBISHI PEFY-P18NMHU-E2 LOWER LEVEL 103 LIBRARY CEILING CONCEALED - HIGH STATIC 18,000 Btu/h 20,000 Btu/h 495 CFM 1.0 in-wg R-410A 1.6 A 15 A 208 V 1 60 Hz No 98 lb 2' - 6" 3' - 0" 1' - 3" 1-6

FCU 1-5 MITSUBISHI PLFY-P08NCMU-ER4 LOWER LEVEL 107 STAGING CASSETTE - 4 WAY 8,000 Btu/h 9,000 Btu/h 350 CFM 0.0 in-wg R-410A 0.3 A 15 A 208 V 1 60 Hz No 34 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 1-6 MITSUBISHI PEFY-P30NMHU-E2 LOWER LEVEL 113 OPEN OFFICE CEILING CONCEALED - HIGH STATIC 30,000 Btu/h 34,000 Btu/h 885 CFM 1.0 in-wg R-410A 2.7 A 15 A 208 V 1 60 Hz No 124 lb 3' - 5" 3' - 0" 1' - 3" 1-6

FCU 1-7 MITSUBISHI PEFY-P30NMHU-E2 LOWER LEVEL 113 OPEN OFFICE CEILING CONCEALED - HIGH STATIC 30,000 Btu/h 34,000 Btu/h 885 CFM 1.0 in-wg R-410A 2.7 A 15 A 208 V 1 60 Hz No 124 lb 3' - 5" 3' - 0" 1' - 3" 1-6

FCU 1-8 MITSUBISHI PLFY-P08NCMU-ER4 LOWER LEVEL 127 CONF CASSETTE - 4 WAY 8,000 Btu/h 9,000 Btu/h 350 CFM 0.0 in-wg R-410A 0.3 A 15 A 208 V 1 60 Hz No 34 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 1-9 MITSUBISHI PLFY-P08NCMU-ER4 LOWER LEVEL 121 OFFICE CASSETTE - 4 WAY 8,000 Btu/h 9,000 Btu/h 350 CFM 0.0 in-wg R-410A 0.3 A 15 A 208 V 1 60 Hz No 34 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 1-10 MITSUBISHI PKFY-P06NBMU-E2 LOWER LEVEL 128 VIDEO WALL MOUNTED 6,000 Btu/h 6,700 Btu/h 210 CFM 0.0 in-wg R-410A 0.2 A 15 A 230 V 1 60 Hz No 29 lb 0' - 9" 2' - 8" 1' - 0" 1-7

FCU 1-11 MITSUBISHI PEFY-P15NMHU-E2 LOWER LEVEL 129 VIDEO CEILING CONCEALED - HIGH STATIC 15,000 Btu/h 17,000 Btu/h 495 CFM 1.0 in-wg R-410A 1.6 A 15 A 208 V 1 60 Hz No 98 lb 2' - 6" 3' - 0" 1' - 3" 1-6

FCU 1-12 MITSUBISHI PKFY-P24NKMU-E2 LOWER LEVEL 126 ELECTRIAL WALL MOUNTED 24,000 Btu/h 27,000 Btu/h 920 CFM 0.0 in-wg R-410A 0.6 A 15 A 208 V 1 60 Hz No 26 lb 1' - 0" 3' - 11" 1' - 3" 1-7

FCU 2-1 MITSUBISHI PLFY-P12NCMU-ER4 LEVEL 1 215 CONF TRAINING CASSETTE - 4 WAY 12,000 Btu/h 13,500 Btu/h 390 CFM 0.0 in-wg R-410A 0.4 A 15 A 208 V 1 60 Hz No 37 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 2-2 MITSUBISHI PLFY-P12NCMU-ER4 LEVEL 1 215 CONF TRAINING CASSETTE - 4 WAY 12,000 Btu/h 13,500 Btu/h 390 CFM 0.0 in-wg R-410A 0.4 A 15 A 208 V 1 60 Hz No 37 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 2-3A MITSUBISHI PKFY-P18NBMU-E2 LEVEL 1 213 MPOE WALL MOUNTED 18,000 Btu/h 20,000 Btu/h 425 CFM 0.0 in-wg R-410A 0.4 A 15 A 208 V 1 60 Hz No 29 lb 0' - 10" 3' - 0" 1' - 0" 1-7

FCU 2-3B MITSUBISHI PKFY-P18NBMU-E2 LEVEL 1 213 MPOE WALL MOUNTED 18,000 Btu/h 20,000 Btu/h 425 CFM 0.0 in-wg R-410A 0.4 A 15 A 208 V 1 60 Hz No 29 lb 0' - 10" 3' - 0" 1' - 0" 1-7

FCU 2-4 MITSUBISHI PLFY-P08NCMU-ER4 LEVEL 1 204 OFFICE CASSETTE - 4 WAY 8,000 Btu/h 9,000 Btu/h 350 CFM 0.0 in-wg R-410A 0.3 A 15 A 208 V 1 60 Hz No 34 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 2-5 MITSUBISHI PLFY-P08NCMU-ER4 LEVEL 1 205 CONF CASSETTE - 4 WAY 8,000 Btu/h 9,000 Btu/h 350 CFM 0.0 in-wg R-410A 0.3 A 15 A 208 V 1 60 Hz No 34 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 2-6 MITSUBISHI PEFY-P48NMHU-E2 LEVEL 1 216 BREAK ROOM, 217 CONF STADIUM, 218 HOTELING CEILING CONCEALED - HIGH STATIC 48,000 Btu/h 54,000 Btu/h 1,340 CFM 0.6 in-wg R-410A 4.2 A 15 A 208 V 1 60 Hz No 86 lb 4' - 0" 3' - 0" 1' - 3" 1-6

FCU 2-7 MITSUBISHI PEFY-P27NMAU-E3 LEVEL 1 228 CONF LARGE CEILING CONCEALED - MED STATIC 27,000 Btu/h 30,000 Btu/h 885 CFM 0.6 in-wg R-410A 2.7 A 15 A 208 V 1 60 Hz No 67 lb 3' - 8" 2' - 5" 0' - 10" 1-6

FCU 3-1 MITSUBISHI PLFY-P15NCMU-ER4 MEZZANINE 313 OPEN OFFICE CASSETTE - 4 WAY 15,000 Btu/h 17,000 Btu/h 390 CFM 0.0 in-wg R-410A 0.4 A 15 A 208 V 1 60 Hz No 37 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 3-2 MITSUBISHI PLFY-P15NCMU-ER4 MEZZANINE 313 OPEN OFFICE CASSETTE - 4 WAY 15,000 Btu/h 17,000 Btu/h 390 CFM 0.0 in-wg R-410A 0.4 A 15 A 208 V 1 60 Hz No 37 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 3-3 MITSUBISHI PKFY-P15NHMU-E2 MEZZANINE 312 IDF WALL MOUNTED 15,000 Btu/h 17,000 Btu/h 415 CFM 0.0 in-wg R-410A 0.4 A 15 A 208 V 1 60 Hz No 29 lb 0' - 10" 3' - 0" 1' - 0" 1-7

FCU 3-4 MITSUBISHI PEFY-P54NMHU-E3 MEZZANINE 214 OPEN OFFICE CEILING CONCEALED - HIGH STATIC 54,000 Btu/h 60,000 Btu/h 1,485 CFM 0.6 in-wg R-410A 4.2 A 15 A 208 V 1 60 Hz No 86 lb 4' - 0" 3' - 0" 1' - 3" 1-6

FCU 3-5 MITSUBISHI PEFY-P54NMHU-E3 MEZZANINE 214 OPEN OFFICE CEILING CONCEALED - HIGH STATIC 54,000 Btu/h 60,000 Btu/h 1,485 CFM 0.6 in-wg R-410A 4.2 A 15 A 208 V 1 60 Hz No 86 lb 4' - 0" 3' - 0" 1' - 3" 1-6

FCU 3-6 MITSUBISHI PEFY-P36NMHU-E2 MEZZANINE 317 OPEN OFFICE CEILING CONCEALED - HIGH STATIC 36,000 Btu/h 40,000 Btu/h 1,340 CFM 1.0 in-wg R-410A 4.2 A 15 A 208 V 1 60 Hz No 153 lb 4' - 0" 3' - 0" 1' - 3" 1-6

FCU 3-7 MITSUBISHI PLFY-P12NCMU-ER4 MEZZANINE 306 CONF CASSETTE - 4 WAY 12,000 Btu/h 13,500 Btu/h 390 CFM 0.0 in-wg R-410A 0.4 A 15 A 208 V 1 60 Hz No 37 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 4-1 MITSUBISHI PLFY-P08NCMU-ER4 LEVEL 2 421 OFFICE CASSETTE - 4 WAY 8,000 Btu/h 9,000 Btu/h 350 CFM 0.0 in-wg R-410A 0.3 A 15 A 208 V 1 60 Hz No 34 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 4-2 MITSUBISHI PLFY-P08NCMU-ER4 LEVEL 2 420 CONF CASSETTE - 4 WAY 8,000 Btu/h 9,000 Btu/h 350 CFM 0.0 in-wg R-410A 0.3 A 15 A 208 V 1 60 Hz No 34 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 4-3 MITSUBISHI PLFY-P08NCMU-ER4 LEVEL 2 419 OFFICE CASSETTE - 4 WAY 8,000 Btu/h 9,000 Btu/h 350 CFM 0.0 in-wg R-410A 0.3 A 15 A 208 V 1 60 Hz No 34 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 4-4 MITSUBISHI PLFY-P08NCMU-ER4 LEVEL 2 418 OFFICE CASSETTE - 4 WAY 8,000 Btu/h 9,000 Btu/h 350 CFM 0.0 in-wg R-410A 0.3 A 15 A 208 V 1 60 Hz No 34 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 4-5 MITSUBISHI PKFY-P15NHMU-E2 LEVEL 2 409 IDF WALL MOUNTED 15,000 Btu/h 17,000 Btu/h 415 CFM 0.0 in-wg R-410A 0.4 A 15 A 208 V 1 60 Hz No 29 lb 0' - 10" 3' - 0" 1' - 0" 1-7

FCU 4-6 MITSUBISHI PEFY-P54NMHU-E3 LEVEL 2 424 OPEN OFFICE CEILING CONCEALED - HIGH STATIC 54,000 Btu/h 60,000 Btu/h 1,485 CFM 0.6 in-wg R-410A 4.2 A 15 A 208 V 1 60 Hz No 86 lb 4' - 0" 3' - 0" 1' - 3" 1-6

FCU 4-7 MITSUBISHI PEFY-P54NMHU-E3 LEVEL 2 424 OPEN OFFICE CEILING CONCEALED - HIGH STATIC 54,000 Btu/h 60,000 Btu/h 1,485 CFM 0.6 in-wg R-410A 4.2 A 15 A 208 V 1 60 Hz No 86 lb 4' - 0" 3' - 0" 1' - 3" 1-6

FCU 4-8 MITSUBISHI PEFY-P54NMHU-E3 LEVEL 2 424 OPEN OFFICE N PERIM CEILING CONCEALED - HIGH STATIC 54,000 Btu/h 60,000 Btu/h 1,485 CFM 0.6 in-wg R-410A 4.2 A 15 A 208 V 1 60 Hz No 86 lb 4' - 0" 3' - 0" 1' - 3" 1-6

FCU 4-9 MITSUBISHI PEFY-P54NMHU-E3 LEVEL 2 424 OPEN OFFICE W PERIM CEILING CONCEALED - HIGH STATIC 54,000 Btu/h 60,000 Btu/h 1,485 CFM 0.6 in-wg R-410A 4.2 A 15 A 208 V 1 60 Hz No 86 lb 4' - 0" 3' - 0" 1' - 3" 1-6

FCU 4-10 MITSUBISHI PLFY-P08NCMU-ER4 LEVEL 2 415 OFFICE CASSETTE - 4 WAY 8,000 Btu/h 9,000 Btu/h 350 CFM 0.0 in-wg R-410A 0.3 A 15 A 208 V 1 60 Hz No 34 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 4-11 MITSUBISHI PLFY-P08NCMU-ER4 LEVEL 2 417 CONF CASSETTE - 4 WAY 8,000 Btu/h 9,000 Btu/h 350 CFM 0.0 in-wg R-410A 0.3 A 15 A 208 V 1 60 Hz No 34 lb 1' - 11" 1' - 11" 0' - 9" 1-6

FCU 5-1 MITSUBISHI PEFY-P54NMHU-E3 LEVEL 3 506 BREAK ROOM CEILING CONCEALED - HIGH STATIC 54,000 Btu/h 60,000 Btu/h 1,485 CFM 0.6 in-wg R-410A 4.2 A 15 A 208 V 1 60 Hz No 86 lb 4' - 0" 3' - 0" 1' - 3" 1-6

FCU 5-2 MITSUBISHI PEFY-P54NMHU-E3 LEVEL 3 506 BREAK ROOM CEILING CONCEALED - HIGH STATIC 54,000 Btu/h 60,000 Btu/h 1,485 CFM 0.6 in-wg R-410A 4.2 A 15 A 208 V 1 60 Hz No 86 lb 4' - 0" 3' - 0" 1' - 3" 1-6

FCU 5-3 MITSUBISHI PKFY-P08NBMU-E2 LEVEL 3 503 BMD OFFICE WALL MOUNTED 8,000 Btu/h 9,000 Btu/h 210 CFM 413.0 in-wg R-410A 0.4 A 15 A 208 V 1 60 Hz No 29 lb 0' - 10" 3' - 0" 1' - 0" 1-7

1. HIGH EFFICIENCY, VARIABLE REFRIGERANT FLOW UNIT ONLY.
2. LISTED HEIGHT DOES NOT INCLUDE SLEEPER MOUNT.

1. HIGH EFFICIENCY, MODULATING VARIABLE REFRIGERANT FLOW UNIT ONLY.
2. PROVIDE WITH PROGRAMMABLE, FULLY INTEGRATED BACNET COMPATIBLE BAS THERMOSTAT.
3. PROVIDE SPRING ISOLATION/ACOUSTICAL LINING.
4. INSTALL WITH PROPER CLEARANCE FOR ELECTRICAL PANELS AND UNIT MAINTENANCE.
5. PROVIDE POLYPROPYLENE HONEYCOMB FILTER.
6. PROVIDE INORGANIC GLASS WOOL REFRIGERANT PIPE INSULATION.
7. PROVIDE CONDENSATE PUMP FOR WALL-MOUNTED UNITS. DUCTED UNITS HAVE BUILT-IN CONDENSATE PUMP.

1. PROVIDE WITH MANUFACTURER'S CONDENSATE PUMP.
2. INCLUDE DIAMONDBACK BALL VALVES BV-SERIES, 700PSIG WORKING PRESSURE, FULL PORT, 410A RATED.
3. CONNECTED CAPACITY TO BC SHOULD NOT EXCEED 189,000 BTU/H FOR DOUBLE BCS AND 126,000 BTU/H FOR SUB BCS.

No Desc Date

1 65% CD Set 2016-08-01

2 95% CD Set 2016-10-31

3 Bid Set 2016-11-15MECHANICAL - ELECTRIC HEATER SCHEDULE

TYPE MARK MANUFACTURER MODEL LOCATION

ELECTRICAL EMERGENCY
POWER [Y/N]

DIMENSIONS OPERATING
WEIGHT NOTESKW VOLT PHASE FREQUENCY L W H

EH 2-1 TRANE UHWA SERIES 20 LEVEL 1 ENTRANCE NORTH WALL 5 kW 208 V 3 60 Hz No 1' - 6" 0' - 6 1/2" 1' - 10" 41 lb 1

EH 2-2 TRANE UHWA SERIES 20 LEVEL 1 ENTRANCE NORTH WALL 5 kW 208 V 3 60 Hz No 1' - 6" 0' - 6 1/2" 1' - 10" 41 lb 1

EH 2-3 TRANE UHWA SERIES 20 LEVEL 1 ENTRANCE NORTH WALL 5 kW 208 V 3 60 Hz No 1' - 6" 0' - 6 1/2" 1' - 10" 41 lb 1

EH 2-4 TRANE UHWA SERIES 20 LEVEL 1 ENTRANCE NORTH WALL 5 kW 208 V 3 60 Hz No 1' - 6" 0' - 6 1/2" 1' - 10" 41 lb 1

1. FIT WITHIN EXISTING CASEWORK.
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MECHANICAL LOWER LEVEL DEMO PLAN

SHEET NOTES

GENERAL NOTES

##

1 EXISTING CONDITIONS SHOWN REPRESENTS BEST KNOWN
INFORMATION COMPILED FROM PREVIOUS RECORD DOCUMENTS.
HOWEVER IT HAS NOT BEEN POSSIBLE TO VERIFY ALL CONDITIONS.
CONTRACTOR SHALL BE RESPONSIBLE FOR FIELD VERIFYING ALL
CONDITIONS CRITICAL TO WORK PRIOR TO BEGINNING ANY DEMO OR
NEW WORK.

2 ALL DUCTWORK, MECHANICAL PIPING, EQUIPMENT, SUPPORTS,
CONTROLS, AND ASSOCIATED APPURTENANCES THAT OBSTRUCT OR
CONFLICT WITH NEW WORK SHALL BE REMOVED AS NECESSARY TO
ACCOMMODATE NEW WORK IN HATCHED AREA.

3 PATCH ALL OPENINGS AND PREPARE AREA FOR NEW WORK.

4 SEAL ALL ROOF PENETRATIONS FROM ALL DISPOSED MECHANICAL
EQUIPMENT AND DUCTWORK.

5 SALVAGED ITEMS SHALL BE BOXED AND CRATED WITH LIKE ITEMS AND
CONTENTS OF EACH LABELED. COORDINATE DELIVERY WITH OWNER.

6 DEMO ALL ABANDONED MECHANICAL PIPING, DUCTWORK, AND
EQUIPMENT IN AREAS THAT ARE TO HAVE EXPOSED CEILINGS.

No Desc Date

1 65% CD Set 2016-08-01

2 95% CD Set 2016-10-31

3 Bid Set 2016-11-15
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MECHANICAL FIRST FLOOR DEMO PLAN

SHEET NOTES

GENERAL NOTES

##

1 EXISTING CONDITIONS SHOWN REPRESENTS BEST KNOWN
INFORMATION COMPILED FROM PREVIOUS RECORD DOCUMENTS.
HOWEVER IT HAS NOT BEEN POSSIBLE TO VERIFY ALL CONDITIONS.
CONTRACTOR SHALL BE RESPONSIBLE FOR FIELD VERIFYING ALL
CONDITIONS CRITICAL TO WORK PRIOR TO BEGINNING ANY DEMO OR
NEW WORK.

2 ALL DUCTWORK, MECHANICAL PIPING, EQUIPMENT, SUPPORTS,
CONTROLS, AND ASSOCIATED APPURTENANCES THAT OBSTRUCT OR
CONFLICT WITH NEW WORK SHALL BE REMOVED AS NECESSARY TO
ACCOMMODATE NEW WORK IN HATCHED AREA.

3 PATCH ALL OPENINGS AND PREPARE AREA FOR NEW WORK.

4 SEAL ALL ROOF PENETRATIONS FROM ALL DISPOSED MECHANICAL
EQUIPMENT AND DUCTWORK.

5 SALVAGED ITEMS SHALL BE BOXED AND CRATED WITH LIKE ITEMS AND
CONTENTS OF EACH LABELED. COORDINATE DELIVERY WITH OWNER.

6 DEMO ALL ABANDONED MECHANICAL PIPING, DUCTWORK, AND
EQUIPMENT IN AREAS THAT ARE TO HAVE EXPOSED CEILINGS.

No Desc Date

1 65% CD Set 2016-08-01

2 95% CD Set 2016-10-31

3 Bid Set 2016-11-15
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MECHANICAL MEZZANINE FLOOR  DEMO PLAN

SHEET NOTES

GENERAL NOTES

##

1 EXISTING CONDITIONS SHOWN REPRESENTS BEST KNOWN
INFORMATION COMPILED FROM PREVIOUS RECORD DOCUMENTS.
HOWEVER IT HAS NOT BEEN POSSIBLE TO VERIFY ALL CONDITIONS.
CONTRACTOR SHALL BE RESPONSIBLE FOR FIELD VERIFYING ALL
CONDITIONS CRITICAL TO WORK PRIOR TO BEGINNING ANY DEMO OR
NEW WORK.

2 ALL DUCTWORK, MECHANICAL PIPING, EQUIPMENT, SUPPORTS,
CONTROLS, AND ASSOCIATED APPURTENANCES THAT OBSTRUCT OR
CONFLICT WITH NEW WORK SHALL BE REMOVED AS NECESSARY TO
ACCOMMODATE NEW WORK IN HATCHED AREA.

3 PATCH ALL OPENINGS AND PREPARE AREA FOR NEW WORK.

4 SEAL ALL ROOF PENETRATIONS FROM ALL DISPOSED MECHANICAL
EQUIPMENT AND DUCTWORK.

5 SALVAGED ITEMS SHALL BE BOXED AND CRATED WITH LIKE ITEMS AND
CONTENTS OF EACH LABELED. COORDINATE DELIVERY WITH OWNER.

6 DEMO ALL ABANDONED MECHANICAL PIPING, DUCTWORK, AND
EQUIPMENT IN AREAS THAT ARE TO HAVE EXPOSED CEILINGS.

1 IF (E) DUCTWORK TO REMAIN IS INTERNALLY LINED, REMOVE
INTERNAL LINING AND THOROUGHLY CLEAN INSIDE OF (E) DUCTWORK.

No Desc Date

1 65% CD Set 2016-08-01

2 95% CD Set 2016-10-31

3 Bid Set 2016-11-15
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MECHANICAL SECOND FLOOR DEMO PLAN

SHEET NOTES

GENERAL NOTES

##

1 EXISTING CONDITIONS SHOWN REPRESENTS BEST KNOWN
INFORMATION COMPILED FROM PREVIOUS RECORD DOCUMENTS.
HOWEVER IT HAS NOT BEEN POSSIBLE TO VERIFY ALL CONDITIONS.
CONTRACTOR SHALL BE RESPONSIBLE FOR FIELD VERIFYING ALL
CONDITIONS CRITICAL TO WORK PRIOR TO BEGINNING ANY DEMO OR
NEW WORK.

2 ALL DUCTWORK, MECHANICAL PIPING, EQUIPMENT, SUPPORTS,
CONTROLS, AND ASSOCIATED APPURTENANCES THAT OBSTRUCT OR
CONFLICT WITH NEW WORK SHALL BE REMOVED AS NECESSARY TO
ACCOMMODATE NEW WORK IN HATCHED AREA.

3 PATCH ALL OPENINGS AND PREPARE AREA FOR NEW WORK.

4 SEAL ALL ROOF PENETRATIONS FROM ALL DISPOSED MECHANICAL
EQUIPMENT AND DUCTWORK.

5 SALVAGED ITEMS SHALL BE BOXED AND CRATED WITH LIKE ITEMS AND
CONTENTS OF EACH LABELED. COORDINATE DELIVERY WITH OWNER.

6 DEMO ALL ABANDONED MECHANICAL PIPING, DUCTWORK, AND
EQUIPMENT IN AREAS THAT ARE TO HAVE EXPOSED CEILINGS.

No Desc Date

1 65% CD Set 2016-08-01

2 95% CD Set 2016-10-31

3 Bid Set 2016-11-15
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MECHANICAL THIRD FLOOR DEMO PLAN

SHEET NOTES

GENERAL NOTES

##

1 EXISTING CONDITIONS SHOWN REPRESENTS BEST KNOWN
INFORMATION COMPILED FROM PREVIOUS RECORD DOCUMENTS.
HOWEVER IT HAS NOT BEEN POSSIBLE TO VERIFY ALL CONDITIONS.
CONTRACTOR SHALL BE RESPONSIBLE FOR FIELD VERIFYING ALL
CONDITIONS CRITICAL TO WORK PRIOR TO BEGINNING ANY DEMO OR
NEW WORK.

2 ALL DUCTWORK, MECHANICAL PIPING, EQUIPMENT, SUPPORTS,
CONTROLS, AND ASSOCIATED APPURTENANCES THAT OBSTRUCT OR
CONFLICT WITH NEW WORK SHALL BE REMOVED AS NECESSARY TO
ACCOMMODATE NEW WORK IN HATCHED AREA.

3 PATCH ALL OPENINGS AND PREPARE AREA FOR NEW WORK.

4 SEAL ALL ROOF PENETRATIONS FROM ALL DISPOSED MECHANICAL
EQUIPMENT AND DUCTWORK.

5 SALVAGED ITEMS SHALL BE BOXED AND CRATED WITH LIKE ITEMS AND
CONTENTS OF EACH LABELED. COORDINATE DELIVERY WITH OWNER.

6 DEMO ALL ABANDONED MECHANICAL PIPING, DUCTWORK, AND
EQUIPMENT IN AREAS THAT ARE TO HAVE EXPOSED CEILINGS.

1 MODIFY EXISTING ELEVATED PLATFORM AS NEEDED TO SUPPORT
NEW AHU AND HP.

2 REMOVE AND DISPOSE OF (E) BOILER AND ITS ANCILLARY
EQUIPMENT. SAFE OFF ELECTRICAL AND CONTROLS.

3 ABANDON IN PLACE ROOFTOP AC UNIT ON ROOF OF (E) LEVEL 3
BREAKROOM. SAFE OFF ELECTRICAL AND CONTROLS.

No Desc Date

1 65% CD Set 2016-08-01

2 95% CD Set 2016-10-31

3 Bid Set 2016-11-15
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1 DUCT DIMENSIONS ARE FOR INNER FREE AREA

1 MINIMUM 3’ OF ACOUSTICALLY LINED DUCT AND TWO ELBOWS
BETWEEN INLET AND OUTLET.

2 REFRIGERANT LIQUID AND GAS PIPING ARE DIAGRAMMATIC ONLY.
REFER TO M51 FOR PIPE SIZES.

3 SUPPLY GRILLE OF FAN COIL TO HAVAE DEFLECTOR BLADES AND
SUPPLY GRILLE TO POINT 45 DEGREES TO NORTH WALL.

4 VAV BOX CONTROLLER TO FACE DOWN FOR ACCESS.
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MECHANICAL FIRST FLOOR PLAN

1 DUCT DIMENSIONS ARE FOR INNER FREE AREA

SHEET NOTES

GENERAL NOTES

##

1 MINIMUM 3’ OF ACOUSTICALLY LINED DUCT AND TWO ELBOWS
BETWEEN INLET AND OUTLET.

2 MOUNT DUCTS AS CLOSE AS POSSIBLE TO UNDERSIDE OF SLAB
ABOVE.

3 REFRIGERANT LIQUID AND GAS PIPING ARE DIAGRAMMATIC ONLY.
REFER TO M51 FOR PIPE SIZES.

4 DUCT PRESSURE SENSOR IN STRAIGHT RUN OF SUPPLY DUCT.

5 BUILDING PRESSURE SENSOR LOCATED UNDER STAIRS.

6 INDIVIDUAL SIZES AND CFM INDICATED FOR BALANCING PURPOSES.
FOUR DUCTS SHALL BE COVERED BY SINGLE 50"X27" J GRILLE. REFER
TO ARCHITECTURAL ELEVATIONS.
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MECHANICAL MEZZANINE FLOOR PLAN

1 DUCT DIMENSIONS ARE FOR INNER FREE AREA

SHEET NOTES

GENERAL NOTES

##

1 MINIMUM 3’ OF ACOUSTICALLY LINED DUCT AND TWO ELBOWS
BETWEEN INLET AND OUTLET.

2 REFRIGERANT LIQUID AND GAS PIPING ARE DIAGRAMMATIC ONLY.
REFER TO M51 FOR PIPE SIZES.

3 COORDINATE LOCATION AND SIZE OF NEW OPENINGS FOR
MECHANICAL SUPPLY/RETURN WITH GENERAL CONTRACTOR.

4 INSULATE EXTERIOR OF (E) DUCT.

5 VAV BOX CONTROLLER TO FACE DOWN FOR ACCESS.

1 1
1

1 1

2

3

4

No Desc Date

1 65% CD Set 2016-08-01

2 95% CD Set 2016-10-31

3 Bid Set 2016-11-15
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MECHANICAL SECOND FLOOR PLAN

1 DUCT DIMENSIONS ARE FOR INNER FREE AREA

SHEET NOTES

GENERAL NOTES

##

1 MINIMUM 3’ OF ACOUSTICALLY LINED DUCT AND TWO ELBOWS
BETWEEN INLET AND OUTLET.

2 REFRIGERANT LIQUID AND GAS PIPING ARE DIAGRAMMATIC ONLY.
REFER TO M51 FOR PIPE SIZES.

3 VAV BOX CONTROLLER TO FACE DOWN FOR ACCESS.

1 1

1

11

2

No Desc Date

1 65% CD Set 2016-08-01

2 95% CD Set 2016-10-31

3 Bid Set 2016-11-15
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MECHANICAL THIRD FLOOR PLAN

1 DUCT DIMENSIONS ARE FOR INNER FREE AREA

SHEET NOTES

GENERAL NOTES

##

1 COORDINATE WITH STRUCTURAL TO MOUNT ONTO (E) ELEVATED
PLATFORM AND ADD ADDITIONAL STEEL RAIL SUPPORTS AS NEEDED.

2 MINIMUM 3’ OF ACOUSTICALLY LINED DUCT AND TWO ELBOWS
BETWEEN INLET AND OUTLET.

3 REFRIGERANT LIQUID AND GAS PIPING ARE DIAGRAMMATIC ONLY.
REFER TO M51 FOR PIPE SIZES.

4 ORIENT AIR SOURCE HEAT PUMPS SO OUTDOOR AIR INTAKES ARE
FROM OUTSIDE THE PLATFORM AS INDICATED BY THE AIRFLOW
ARROWS.

5 PROVIDE STAIRS AND RAILINGS TO ACCESS AND MAINTAIN
EQUIPMENT PER OSHA 1910.23 AND 1910.24.

6 CONDENSER FANS OF AHU. LEAVE 6'' CLEARANCE ACCESS. ROUTE
REFRIGERANT PIPING BELOW ELEVATED PLATFORM TO MAINTAIN AHU
ACCESS.

7 OUTDOOR AMBIENT CO2 SENSOR

8 VAV BOX CONTROLLER TO FACE DOWN FOR ACCESS.

1

2

2

2

3

3

4

5

No Desc Date

1 65% CD Set 2016-08-01

2 95% CD Set 2016-10-31

3 Bid Set 2016-11-15
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Section 211 Training
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B 1 5T5BT

L1L2 G

B 1 5T5BT

L1L2 G

B 1 5T5BT

L1L2 G

B 1 5T5BT

L1L2 G

B 1 5T5BT

L1L2 G

B 1 5T5BT

L1L2 G

B 1 5T5BT

L1L2 G

B 1 5T5BT

L1L2 G

B 1 5T5BT

L1L2 G

16-2 AWG(S)

TB3TB3

L1L2L3L1L2L3

(S)

G G

TB7 TB7
460V/60Hz

3~

FUSE

460V/60Hz
3~

FUSE

ME

20-2 AWG(S)

ME

20-2 AWG(S)

ME

20-2 AWG(S)

ME

20-2 AWG(S)

ME

20-2 AWG(S)

ME

20-2 AWG(S)

ME

20-2 AWG(S)

ME

20-2 AWG(S)

ME

20-2 AWG(S)

ME

20-2 AWG(S)

ME

20-2 AWG(S)

ME

20-2 AWG(S)

ME

20-2 AWG(S)

ME

20-2 AWG(S)

(S)

1F

100-240V

PAC-SC51KUA

AE-200A-A

100~240V1 F

LANTB3TB1
M-Net

BAC-HD150

AC100~240V (50/60Hz)

LAN1 TB1
TB3

16-2 AWG(S)

CITY MULTI
the data book.
Please refer the amount of pre-charge and the formula of calculation which is mentioned on
Additional refrigerant charge is needed depending on the size and length of extended piping.

PAGECONT.No

REF. PIPE

DISPLAY
DIAGRAM SYMBOL LEGEND

DESCRIPTION

CONTROL WIRE
POWER WIRE

0.75mm(20 AWG) : between 0.5mm(24 AWG) and 0.75mm(20 AWG).1.25mm(16 AWG) : 1.25mm(16 AWG) or more.
2 2 2 2 2SYSTEM SCHEMATIC DWG.

2 3 4 5 6 7 8 9 10 11 12 2 3 4 5 6 7 8

2 3 4 5 6 7 2 3 4 5 6 7 8 9 10 11 12 13 14

J1

P1

J1

P1

J1

P1

J1

P1

J1

P1 P2 P2

J1

P1

J1

P1

J1

P1

J1

P1 P2

P3

J1

P1

J1

P1

J1

P1

J1

P1

J1

P1

J1

P1 P2 P2

P4

J1

P1

J1

P1

J1

P1 P2 P2 P2

J1

P1

P3

J1

P1

J1

P1

J1

P1

J1

P1

J1

P1 P2 P2 P2 P2

J1

P1

J1

P1 P2 P2

J1

P1

P5P6

P7

P0

P7P8

    PIPING LIST
SYMBOL BRANCH PIPE MODEL NAME
J1 Reducer
SYMBOL LIQUID PIPE/GAS PIPE SIZE
P1 1/4   / 1/2
P2 3/8   / 5/8
P3 7/8   / 1-1/8
P4 3/4   / 1-1/8
P5 1-1/8 /
P6       / 1-5/8
P7 7/8   /
P8       / 1-1/8

1 1

1 1

TB7

101 102 103 104 105 106 107 108 109 110 111

TB7

113 114 115 116 117 118 119 120

TB7

121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141

201

052

CMB-P1016NU-HA
BC-1-1

PLFY-
P08NCMU-ER4

001
Gp1

PLFY-
P08NCMU-ER4

002
Gp2

PKFY-
P15NHMU-E2

003
Gp4

PEFY-
P18NMHU-E

004
Gp5

PLFY-
P08NCMU-ER4

005
Gp3

PEFY-
P27NMHU-E2

006
Gp6

PEFY-
P27NMHU-E2

007
Gp7

PLFY-
P08NCMU-ER4

008
Gp8

PLFY-
P08NCMU-ER4

009
Gp9

PKFY-
P06NBMU-E2

010
Gp10

PEFY-
P15NMHU-E2

011
Gp11

PKFY-
P24NKMU-E2.TH

012
Gp48

DIP SWITCH 3-7 OFF

CU-3-1
PURY-
P144YLMU-A

051

System L1

     FCU-1-1      FCU-1-2      FCU-1-3      FCU-1-4      FCU-1-5      FCU-1-6      FCU-1-7      FCU-1-8      FCU-1-9      FCU-1-10      FCU-1-11      FCU 1-12

064

CMB-P1010NU-HA1
BC-2-1

PLFY-
P12NCMU-ER4

013
Gp12

PLFY-
P12NCMU-ER4

014
Gp13

PKFY-
P18NHMU-E2

015
Gp14

PKFY-
P18NHMU-E2

016
Gp15

PLFY-
P08NCMU-ER4

017
Gp16

PLFY-
P08NCMU-ER4

018
Gp17

PEFY-
P48NMHU-E2

019
Gp18

PEFY-
P27NMHU-E2

020
Gp19

DIP SWITCH 3-7 OFF

CU-3-2
PURY-
P120YLMU-A

063

System L2

     FCU-2-1      FCU-2-2      FCU-2-3A      FCU-2-3B      FCU-2-4      FCU-2-5      FCU-2-6      FCU-2-7

072

CMB-P1010NU-HA1
BC-3-1

PLFY-
P15NCMU-ER4

021
Gp23

PLFY-
P15NCMU-ER4

022
Gp24

PKFY-
P15NHMU-E2

023
Gp25

PEFY-
P54NMHU-E2

024
Gp26

PEFY-
P54NMHU-E2

025
Gp27

PEFY-
P36NMHU-E2

026
Gp28

PLFY-
P12NCMU-ER4

027
Gp29

DIP SWITCH 3-7 OFF

CU-3-3
PURY-
P168YLMU-A

071

System L3

     FCU-3-1      FCU-3-2      FCU-3-3      FCU-3-4      FCU-3-5      FCU-3-6      FCU-3-7

080

CMB-P1016NU-HA
BC-4-1

PLFY-
P08NCMU-ER4

028
Gp34

PLFY-
P08NCMU-ER4

029
Gp35

PLFY-
P08NCMU-ER4

030
Gp36

PLFY-
P08NCMU-ER4

031
Gp37

PKFY-
P15NHMU-E2

032
Gp38

PEFY-
P54NMHU-E2

033
Gp39

PEFY-
P54NMHU-E2

034
Gp40

PEFY-
P54NMHU-E2

035
Gp41

PEFY-
P54NMHU-E2

036
Gp42

PLFY-
P08NCMU-ER4

037
Gp43

PLFY-
P08NCMU-ER4

038
Gp44

PEFY-
P54NMHU-E2

039
Gp45

PEFY-
P54NMHU-E2

040
Gp46

PKFY-
P08NHMU-E2

041
Gp47

DIP SWITCH 3-7 OFF

CU-3-4
PURY-
P336YSLMU-A

PURY-P168YLMU-APURY-P168YLMU-A

079078

System L4&5

     FCU-4-1      FCU-4-2      FCU-4-3      FCU-4-4      FCU-4-5      FCU-4-6      FCU-4-7      FCU-4-8      FCU-4-9      FCU-4-10      FCU-4-11      FCU-5-1      FCU-5-2      FCU-5-3

ITD

REMARKS
Comments:

Exp. 12-31-17

No. M 30438

J
O

H
N

P . M c D O N A

L
D

M
E

C H A N I C
A

LS
T

A
T

E
O F C A L I F O

R
N

I
A

R
E

G
I

S
T

E
R

E
D

P R O F E S S I O N A
L

E
N

G
I

N
E

E
R

IT
D

 H
E

A
D

Q
U

A
R

T
E

R
S

DRAWN BY:

PROJECT NO.:

DATE:

© COPYRIGHT 2016

REVISIONS

K
O

M
O

R
O

U
S
-T

O
W

E
Y

4
 1

 0
  
 T

 W
 E

 L
 F

 T
 H

  
 S

 T
 R

 E
 E

 T
, 
 S

 U
 I

 T
 E

  
3
 0

 0
O

 A
 K

 L
 A

 N
 D

, 
  
C

 A
  
 9

 4
 6

 1
 2

P
 h

: 
 5

 1
 0

 .
 4

 4
 6

 .
 2

 2
 4

 4
  
  

 F
 x

 :
  
5
 1

 0
 .
 4

 4
 6

 .
 2

 2
 4

 2

k
ta

@
k
ta

rc
h

.c
o

m
  
  
w

w
w

.k
ta

rc
h

.c
o

m

A
 R

 C
 H

 I
 T

 E
 C

 T
 S

3
9
3
 1

3
T

H
 S

T
R

E
E

T
O

A
K

L
A

N
D

, 
C

A
 9

4
6
1
2

BID SET

JM, EC

1203.22

C
:\U

se
rs

\a
pa

zc
og

ui
n\

D
oc

um
en

ts
\IG

 -
 M

E
P

 -
 1

3t
h 

S
tr

ee
t -

 1
6_

ap
az

co
gu

in
.r

vt

3/
28

/2
01

7 
4:

08
:4

1 
P

M

M51

M
E

C
H

A
N

IC
A

L
D

IA
G

R
A

M
S

 A
N

D
S

C
H

E
M

A
T

IC
S

03/31/2017

15
XX

X 
13

th
 S

tre
et

No Desc Date

1 65% CD Set 2016-08-01

2 95% CD Set 2016-10-31

3 Bid Set 2016-11-15

N.T.S.
1

VRF DIAGRAM



DUCT

5/16" MAXIMUM
ANNULAR SPACING

WOOD OR STEEL STUD

SEALANT FLUSH TO
FACE OF GWB WHERE
EXPOSED TO VIEW
(TYP.)

APPLY MIN 5/8" THICKNESS OF
CAULK (3M CP25WB+,
IC15WB+ CAULK OR FB-3000
WT SEALANT) APPLIED WITHIN
ANNULUS, FLUSH SEALANT AND
TRIM RINGS WHERE EXPOSED.

1 HOUR GYPSUM
WALLBOARD ASSEMBLY

NOTES:

1. PENETRATINO FIRESTOP FOR MAX. 12"Ø DUCT THROUGH A GYPSUM WALLBOARD ASSEMBLY

DUCT

WOOD OR STEEL STUD

3M FIRE BARRIER CP
25 CAULK, UL 1479

1 HOUR GYPSUM
WALLBOARD ASSEMBLY

5/16" MAXIMUM
ANNULAR SPACING

NOTES:

1. PENETRATION FIRE-STOP FOR MAX. 12" Ø DUCT THROUGH A GYPSUM WALLBOARD
ASSEMBLY.

2. GALVANIZED STEEL DUCT PENETRATIONS TO BE INSTALLED CONCENTRICALLY OR
ECCENTRICALLY WITHIN THE FIRESTOP SYSTEM. THE ANNULAR SPACE BETWEEN THE
DUCT AND PERIPHERY OF OPENING SHALL BE 0". AND MAX 1-1/2". DUCT TO BE RIGIDLLY
SUPPORTED ON BOTH SIDES OF WALL ASSEMBLY.

FLASHING BY
MECH. CONTR.

CURB

CANT STRIP

12
" 

M
IN

.

6"
M

IN
.

ROOFING SYSTEM, SEE
ARCHITECTURAL DRAWINGS
FOR ADDITIONAL
INFORMATION AND
FLASHING

0.5" GAP

EXHAUST SUPPLY
A

B

C

E
R

COMPOUND ELBOW

CFM-b

CFM-a

CFM-c

BRANCH TAKE-OFF

A x B

AØ

CONICAL OR BELLMOUTH
WITH FLANGE

DUCT CONNECTION

DUCT OFFSET

 R=C

C

90° OR LESS ELBOW

COIL TRANSITION

12x12 (OR MAXIMUM
POSSIBLE) ACCESS PANEL

DUCT RISER BRANCH

SUPPLY

EXHAUST

45°

45°

AS SHORT AS
POSSIBLE

15.00°

R=C=2" MIN.

B=   CFM-b x  A
CFM-a

OFFSET ANGLE
NOT TO EXCEED 15°

4" MIN.45°

30° 15°

45°

DUCT

EXTERIOR WALL

HEAVY DENSITY ACCOUSTICAL INSULATION

22 GA METAL COLLAR
WITH FASTENER. (TYP.)

1 INCH GAP (TYP.)

CONTINUE WEATHER-PROOFING AND INSULATION TO
WALL PENETRATION. NO DUCT INSULATION OR

WEATHER JACKETING WITHIN WALL PENETRATION.

REFER TO STRUCTURAL &
ARCHITECTURAL DETAILS FOR

INSULATION, FLASHING, AND WEATHER
PROOFING REQUIREMENTS

NO.10 SMS (TYP.) LOCATE 1"
FROM EACH END AND SPACED
MAX 4" OC.

MIN 16GA GALV STEEL ANGLE,
SIZED TO LAP DUCT A MINIMUM
2IN AND LAP WALL SURFACE A
MIN 1IN. (TYP.)

APPLY 5/8" MINIMUM THICKNESS
OF CAULK (3M FIRE BARRIER
IC15WB+, CP25WB+ CAULK OR
FB-3000 WT SEALANT) APPLIED
WITHIN ANNULUS. FLUSH SEALANT
AND TRIM RINGS WHERE EXPOSED.

5/16" MAXIMUM
ANNULAR SPACING

PIPE

WOOD OR STEEL STUD

1 HOUR GYPSUM
WALLBOARD ASSEMBLY

PIPE COVERING, HEAVY DENSITY GLASS FIBER
UNITS JACKETED ON THE OUTSIDE WITH AN
ALL SERVICE JACKET.

NOTES:

1. PENETRATION FIRESTOP FOR MAX. 12"Ø PIPE THOUGH A GYPSUM WALLBOARD ASSEMBLY.

MOUNTING ANGLES

4.

3.

2.

1.

NOTES:

DOOR
ACCESS

WALL

S-JOINT, SLEEVE TO DUCT

DUCT

SLEEVE

CAULKING MATERIAL

DAMPER FRAME

FUSIBLE ROD

NEGATOR
SPRING

OPERATOR/
ACTUATOR

1" MIN. OVERLAP ON
ALL SIDES OF DAMPER
(TYP)

AUXILIARY OPERATING
JACK SHAFT

FUSIBLE LINK
WITH LOCK

DAMPER IS TO BE POWERED OPEN AND FAIL CLOSED.

DUCT SMOKE DETECTOR AT FSD SHALL SHUT DOWN THE FSD ON DETECTION OF
SMOKE DUCT DETECTOR PROVIDED AND WIRED BY ELECTRICAL CONTRACTOR.

THE DUCT SMOKE DETECTORS FOR THE SMOKE DAMPERS LOCATED AT RATED WALL
PENETRATIONS SHALL BE LOCATED WITHIN FOUR (4) FEET ON THE UPSTREAM SIDE
OF THE RATED ASSEMBLY, BRANCHES AND REGISTERS OR ANY OTHER OPENING ARE
NOT PERMITTED TO BE LOCATED IN THE DUCT BETWEEN THEM SMOKE DETECTOR
AND THE RATED WALL.

MOUNTING ANGLES SHALL BE 1 1/2" x 1 1/2" x 16 GAGE MIN. FASTENED WITH NO. 10
SCREWS 8" ON CENTER.

USE ONLY STATE OF CALIFORNIA FIRE MARSHALL LISTED FIRE DAMPERS & INSTALL IN
ACCORDANCE WITH STATE FIRE MARSHALL LISTING NO. 3225-245:005 & U.L. STANDARD 555.

GENERAL CONTRACTOR SHALL COORDINATE CEILING ACCESS DOORS AS REQUIRED
TO ACCESS DAMPER ACESS DOORS IN DUCT.

ACCESS DOOR SHALL BE PROVIDED IN DUCT AND SHALL BE OF ADEQUATE
SIZE AND LOCATION TO PERMIT MAINTENANCE & RESETTING OF DAMPER.

5.

6.

7.

1
/4

'' 
M

IN
.

1
" 

M
IN

.

6" MIN.

PROVIDE CELING ACCESS DOOR NEXT TO
MECHANICAL SHAFT FROM LEVEL BELOW.
ACCESS REQUIRED FOR FSD SERVICE AND
MAINTENANCE.

CEILING LEVEL

LOCATE ACTUATOR AND DUCT ACCESS
DOOR SO THAT IT IS ACCESIBLE FROM
CEILING ACCESS DOOR BELOW

HORIZONTAL INSTALLATION

VERTICAL  INSTALLATION

Exp. 12-31-17
No. M 30438
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1 HR-RATED ROUND DUCT PENETRATION DETAIL
N.T.S.

4
DUCT PENETRATION THROUGH 1-HOUR RATED WALL

N.T.S.
2

DUCT THROUGH ROOF

N.T.S.
3

LOW PRESSURE DROP DUCT FITTINGS DETAIL

N.T.S.
1

DUCT PENETRATION THROUGH EXTERIOR WALL DETAIL

N.T.S.
5

1-HR OR 2-HR RATED WALL PIPE PENETRATION
N.T.S.

7
FIRE/SMOKE DAMPER DETAIL

No Desc Date

1 65% CD Set 2016-08-01

2 95% CD Set 2016-10-31

3 Bid Set 2016-11-15



SECURE DUCT BRACE TO SUPPORT
WITH (2) #10 SHEET METAL
SCREWS (TYP.)

#10 SHEET METAL SCREW

16 GA. HANGER STRAP

SECURE DUCT TO SUPPORTS
USING #10 SHEET METAL SCREWS MIN.
(2) EACH SIDE. (TYP.)

SECURE CROSSBRACE TO SUPPORTS
WITH 3/8" BOLT AND NUT (TYP.)

1 1/2"X1 1/2"x12 GA. ANGLE
SUPPORTS.  WELD SUPPORTS TO

3"x3" BASE PLATE (TYP.)

1 1/2"x1 1/2"x12 GA. ANGLE
CROSS BRACE

ROOF

16 GA. SHEET METAL BRACE (FIELD
VERIFY RADIUS)

1 1/2"X1 1/2"x12 GA. ANGLE
SUPPORTS.  WELD SUPPORTS TO

3"x3" BASE PLATE (TYP.)

TOP EDGE OF DUCT BRACE BENT
MINIMUM OF 2"

(E) SLAB

(E) SLAB

3"x3"x1/4" STEEL TUBE POST
(TYP.)

3"x3"x1/4" STEEL TUBE
POST (TYP.)

BASE FOR DUCT SUPPORT FRAME

ROOF

BASE FOR DUCT SUPPORT FRAME

T.O. CONC. SLAB

RIGID INSULATION

ROOF COVERING

FLASHING

3"x3"x1/4" STEEL TUBE
POST (TYP.)

PLAN VIEW

ANCHOR BASE PLATE TO (E)
CONC. SLAB WITH 4 1/2"Ø WEDGE
ANCHORS

DUCTWORK

Pmax=100#

HANGER RING

16 GA CLIP AT
SAME ANGLE AS

WIRE
STRAP

CONCRETE ANCHOR
WITH 1 1/4" MIN.
PENETRATION

CONCRETE ANCHOR
WITH 1 1/4" MIN.

PENETRATION

BRACE WITH 4
TIGHT TURNS

NYLOCK NUT
AND

WASHER

ALTERNATE
METHOD

NYLOCK NUT
AND WASHER

VERTICAL STIFFNERS
FOR 18" OR LONGER
ROD HANGERS

ROD COUPLING IF REQUIRED

3/8" EXPANSION ANCHOR W/3"
MIN EMBEDMENT

C
O

N
C

R
E

T
E

 O
V

E
R

 M
E

T
A

L 
D

E
C

K

WIRE RODSTRAP

ALTERNATE
METHOD

NOTES:

1. ANY OF THE OTHER ATTACHMENT METHODS DETAILED IN CHAPTER 1 OF THE SMACNA HVAC DUCT CONSTRUCTION STANDARDS
MANUAL ARE ACCEPTABLE ATTACHMENT ALTERNATIVES TO ABOVE DETAILS

2. UNLESS OTHERWISE APPROVED, ALLOWABLE LOAD ON UPPER ATTACHMENT IS  1/4 OF FAILTURE LOAD.
3. PREVENT BENDING OF 90° BENDING STRAPS UNDER LOAD

SHAFT ENCLOSURE

DUCTWORK

2" ANGLE IRON WELDED
TO DUCT

3/8" SHEETMETAL SCREW

SHAFT SPACE

NEOPRENE PAD

3/8" BOLT WITH NUT AND
WASHER BOLT TO SHAFT MIN.

5/4" EMBEDMENT, TYPICAL 2
EACH SIDE

2-1/2" x 12 GAUGE
SHEET METAL STRAP

SPLAYED BRACE WIRE
(TESTED FOR 440 LBS)

LONGITUDINAL
CABLE BRACE

3/8" THREADED
VERTICAL ROD

3/8" MACHINE BOLT

NOTES:

1. SEISMIC BRACING SHALL COMPLY WITH CBC CH. 16.

SEE 3       6 (TYP.)
   M/62 M/62

MAXIMUM SLOPE 2:1
MINIMUM SLOPE 1:1

5'
-0

" 
M

A
X

 T
O

 S
U

P
P

O
R

T
IN

G
 M

E
M

B
E

R

3/8" DIA. ROD (TYP.)

1"X 18 GA.  STRAP OVER
DUCT (TYP.)

1" X 18 GA. HANGER
STRAP (TYP.)

#10 SHEET METAL
SCREWS (TYP.)

1" MIN.
SUPPORT TRAPEZECONCEALED EXPOSED

NOTES:

1. ALL INTERIOR DUCT CROSS SECTIONS ARE 6 SQ FT OR SMALLER

WITHIN 2" OF
EDGE OF DUCT

24"
MAX.

36" MAX

SEE 3    (TYP.)
   M/62

SEE 4     (TYP.)
   M/62

CONTINUOUS BAND
DRAWN TIGHT AROUND
DUCT. SAME MATERIAL
AS HANGER STRAP.

3/8" DIA. ROD
(TYP.)

NUT & LOCKNUT

BAND - 1/2 ROUND MAY
BE USED IF DUCT SHAPE
IS MAINTAINED

HANGER STRAP, SEE SMACNA
DUCT CONSTRUCTION STANDARDS
FOR MINIMUM STRAP SIZE

3/8" BOLT, NUT, &
STAR WASHER

HANGER WIRE, SEE SMACNA
DUCT CONSTRUCTION STANDARDS
FOR MINIMUM HANGER SIZE

10" DIA. MAX. DUCT SIZE

36" DIA. MAX. DUCT SIZE

HANGER STRAP, SEE SMACNA
DUCT CONSTRUCTION STANDARDS
FOR MINIMUM STRAP SIZE

3/8" BOLT, NUT, &
STAR WASHER

CONTINUOUS BAND
DRAWN TIGHT AROUND
DUCT. SAME MATERIAL
AS HANGER STRAP.

24" DIA. MAX. DUCT SIZE

SHEET NOTES:

1. HANGERS MUST NOT DEFORM DUCT SHAPE
2. REFER TO 1/M62 FOR EXPOSED DUCT CONDITION

37" AND LARGER DUCT SIZE

11

1 1

#

NOTES:

1. SEISMIC BRACING SHALL COMPLY WITH CBC CH. 16.
2. ALLOW FOR 3/4'' DIFFERENTIAL MOVEMENT BETWEEN LOFT AND REST OF THE BUILDING. SEE 8/M62.

AS CLOSE TO SUPPORTING
W6 MEMBERS ABOVE

CONTINUOUS BAND DRAWN TIGHT AROUND
DUCT. SAME MATERIAL AS HANGER STRAP.

HANGER STRAP, SEE SMACNA
DUCT CONSTRUCTION STANDARDS
FOR MINIMUM STRAP SIZE

3/8" BOLT, NUT, &
STAR WASHER

DUCT

ROUND/OVAL FLEXIBLE CONNECTION

1"x1/8" (25x6 MM) DRAW BAND

1"x1/8" (25x6 MM) BAND IRON
BOLT ON 4" (100 MM) CENTERS

5/16" (9 MM) FLANGE

FLANGED CONNECTION ON FAN SIDE

WASHER

SHEET METAL SCREWS
ON 12" (300 MM)
CENTERS

RIVET ON 4" (100 MM)
CENTERS

PROIVIDE FLEXIBLE DUCT LENGTH TO
ACCOMMODATE BUILDING SEISMIC
JOINT.

1/2" (15 MM)
1/2" (15 MM)

1-1/2" (40 MM)

Exp. 12-31-17
No. M 30438
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N.T.S.
2

DUCT SUPPORT ON ROOF DETAIL

N.T.S.
3

ATTACHMENT DETAILS

N.T.S.
4

VERTICAL DUCT IN SHAFT SUPPORT DETAIL
N.T.S.

1
EXPOSED ROUND DUCTWORK SUPPORT

N.T.S.
5

RECTANGULAR DUCT SUPPORT

N.T.S.
6

ROUND DUCT HANGING

No Desc Date

1 65% CD Set 2016-08-01

2 95% CD Set 2016-10-31

3 Bid Set 2016-11-15

N.T.S.
7

EXPOSED OVAL DUCTWORK SUPPORT BELOW LOFT

N.T.S.
8

DUCT FLEXIBLE CONNECTION AT SEISMIC JOINT



FAN COIL UNIT

ROD COUPLER

THREADED ROD

HEX NUT & WASHER

UNISTRUTSECURE WITH BOLTS AT MANUFACTURER
PROVIDED MOUNTING POINTS

SECONDARY DRAIN PAN

S.S.D FOR ANCHORAGE
TO CONCRETE (TYP 4)

DRAIN PIPE CONNECTION
REFER TO PLUMBING DRAWINGS

SECONDARY DRAIN PAN
DRAIN PIPE CONNECTION
REFER TO PLUMBING DRAWINGS

MIN. 3"
MIN. 3-61/64"

MIN. 4-1/2"

METAL CATCH

HOOK

FAN COIL UNIT

NOTES:

INSTALL ACCORDING TO MANUFACTURER INSTALLATION INSTRUCTIONS.

INSTALLATION PLATE

FIXING SCREWS,
QUANTITY AND
LOCATIONS PER
MANUFACTURER
INSTUCTIONS

BRANCH SELECTOR BOX

CEILING, SAD.

NOTES:

1. 20" SERVICING SPACE REQUIRED FOR 6 PORT UNIT

MOUNTING PLATE

WASHER

NUT

REFER TO MECHANICAL
ATTACHMENT DETAIL FOR
APPLICABLE CONTINUATION

REFER TO MECHANICAL
ATTACHMENT DETAIL FOR
APPLICABLE CONTINUATION

PLAN VIEW

45°

SWAY BASE WIRE. 30-60° FROM
HORIZONTAL. SEE 1/M6.04 FOR

ATTACHMENT TO METAL DECK. (TYP. 4)

1-
3/

16
" 

M
IN

.

NUT

WASHER

MOUNTING PLATE

WASHER

NUT

FAN COIL UNIT

GRILLE

CEILING, SAD.

NOTES:

1. 60" OR MORE REQUIRED BELOW UNIT FOR MAINTENANCE.

REFER TO MECHANICAL
ATTACHMENT DETAIL FOR
APPLICABLE CONTINUATION

PLAN VIEW

45°

SWAY BASE WIRE. 30-60° FROM HORIZONTAL.
REFER TO MECHANICAL ATTACHMENT DETAIL

FOR APPLICABLE CONTINUATION.

VIBRATION ISOLATION SPRING (TYP. 4)
1" DEFLECTION
BASIS OF DESIGN: VIBROACOUSTICS
SH-SN

CABINET FAN

EXHAUST GRILLE

CEILNG

CEILING MOUNTED
EXHAUST FAN

ADJUSTABLE HANGER BAR
FOR MOUNTING FAN TO
CEILING FRAMING (TYP. BOTH
SIDES)

METAL STUD (TYP)

GYPBOARD (TYP)

SEE PLANS FOR DUCT SIZES

FLEX DUCT CONNECTOR

12" MAX

NEOPRENE PAD

SIDE VIEW

PLAN VIEW

HEATING/COOLING
COIL

COIL CONNECTION

3/8" THREADED ROD (TYP. OF 8)

NUT AND WASHER

MOUNTING BRACKET
ATTACHED TO UNIT

MOUNTING
BRACKET (TYP.)

CONCRETE ANCHOR WITH
1-1/4" MIN. PENETRATION

SSB-SEISMIC
SOLID BRACE

0.106" DIA.
MIN. CABLE

CONTROL
ENCLOSURE

CONCRETE SLAB

SHEETMETAL
SCREW (TYP.)

SWAY BRACE
WIRE (TYP.)

SEE SCHEDULE
FOR NECK SIZE VAV BOX

MIN. 48" SUPPLY PLENUM
WITH 1" ACOUSTICAL LINING

NOTE:
1. MOUNT WITH 1"x20 GA SHEETMETAL AND STRAP SECURE WITH SHEETMETAL SCREWS.

SEE    3 (TYP.)
M62

Exp. 12-31-17
No. M 30438
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3

FAN COIL MOUNTING

N.T.S.
2

WALL-MOUNTED FAN COIL UNIT INSTALLATION

N.T.S.
4

BRANCH SELECTOR BOX MOUNTING
N.T.S.

1
CASSETTE-TYPE FAN COIL MOUNTING

N.T.S.
5

CEILING MOUNTED CABINET FAN DETAIL

N.T.S.
6

VAV BOX MOUNTING DETAIL

No Desc Date

1 65% CD Set 2016-08-01

2 95% CD Set 2016-10-31

3 Bid Set 2016-11-15



HARD CEILING

SPIRAL LOCKSEAM S.A. DUCT,
SEE PLAN FOR SIZE

SECURE FLEX DUCT TO SPIRAL
DUCT WITH PANDUIT STRAP AND

3 SHEET METAL SCREWS TO
PREVENT IT FROM PULLING WAY

FLEXIBLE DUCT SAME
SIZE AS DIFFUSER
NECK

SECURE #12 WIRE TO
STRUCTURE ABOVE

24 GA SHEET METAL
STRAP (TYP.)

ATTACH TO CEILING FRAMING FOR
SEISMIC ANCHORAGE

FLEXIBLE DUCT
(7'-0" MAX. LENGTH)

NOTES:

1. REFER TO SPECIFICATIONS FOR DUCTWORK INSULATION REQUIREMENTS.
2. IN LIEU OF THE SEISMIC ATTACHMENT CLIPS THE CONTRACTOR CAN PROVIDE CEILING DIFFUSERS

WITH EARTHQUAKE TABS SECURE TO THE STRUCTURE WITH 12 GA WIRE.
3. IN LIEU OF SUPPORTING THE DUCT WITH 12 GAUGE WIRE THE CONTRACTOR CAN PROVIDE 2"-24 GA

SHEETMETAL STRAP SECURED TO STRUCTURE.
4. PROVIDE MINIMUM RADIUS OF 1.5 DUCT DIAMETER FROM CENTER LINE OF DUCT.
5. NO OPPOSED BLADE BALANCING DAMPER UNLESS NOTED OTHERWISE.
6. PROVIDE FRAM FOR HARD CEILING AS REQUIRED.

SHEET NOTES

1. BALANCING DAMPER LOCATED AT BRANCH IN A ACCESSIBLE AREA OR
MECHANICAL CHASE

1

TRANSFER AIR
INTO ADJACENT

SPACE  THROUGH
GRILLE, SEE

PLANS.

TRANSFER AIR
INLET

LINED DUCTWORK

NOTE
1. REFER TO DRAWINGS FOR DUCT SIZES.

10'-0"

AHU 1" THICK MASON SUPER W NEOPRENE PAD
UNDER FULL LENGTH OF CHANNEL

EXPANSION ANCHOR

NEOPRENE WASHER

GENERAL NOTES:

1. AHU ANCHORAGE SHALL BE DESIGN/BUILD AND DEFERRED SUBMITTAL.

STEEL SUPPORT

MOUNT CONTROLLER ON ADJACENT WALL.

17 IN FAN HEIGHT.
USE SHORTEST EXTENSION TUBE LENGTH OF 7 IN.

UNIVERSAL MOUNT TO CEILING

Exp. 12-31-17
No. M 30438
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1

SUPPLY AIR CEILING DIFFUSER DETAIL

N.T.S.
2

TRANSFER AIR ASSEMBLY

N.T.S.
3

AHU MOUNTING

N.T.S.
4

CEILING FAN INSTALLATION

No Desc Date

1 65% CD Set 2016-08-01

2 95% CD Set 2016-10-31

3 Bid Set 2016-11-15



EA FROM ALL
SPACES

OA

H

C

DX

AI EXHAUST AIR TEMPERATURE

AI

H L

DUCT
STATIC PRESSURE

AI

L

T

MM

MM

AIR HANDLER CONTROL POINTS

POINT DESCRIPTION

OUTSIDE
AIR

DAMPER
END

SWITCH

EXHAUST
AIR

DAMPER
END

SWITCH

SUPPLY
FILTER

PRESSURE
DROP

FORCED
OCCUPIED

MODE INPUT

SUPPLY
AIR TEMP

POINT TYPE BI BI AI BO

AI

TRENDED POINT X X X X

X

TREND INTERVAL (1 MINUTE) X X X X

X

TREND STORAGE POINT (1 YEAR) X X X X

X

HARDWIRED(H)/CALCULATED(C)/NETWORKED(N) H H H H

H

EXPECTED RANGE

SUPPLY FILTER
PRESSURE DROP

EA

AI

SUPPLY AIR
TEMPERATURE

T

HEAT WHEEL
EXHAUST AIR

FILTER
PRESSURE

DROP

HEAT WHEEL
OUTSIDE AIR

FILTER
PRESSURE

DROP

AI

X

X

X

H

AI

X

X

X

H

HEAT
WHEEL

LEAVING
AIR TEMP
(SUPPLY)

AI

X

X

X

H

AIR HANDLER CONTROL POINTS (CONTINUED)

POINT DESCRIPTION

POINT TYPE

TRENDED POINT

TREND INTERVAL (1 MINUTE)

TREND STORAGE POINT (1 YEAR)

HARDWIRED(H)/CALCULATED(C)/NETWORKED(N)

EXPECTED RANGE

DUCT
STATIC

PRESSURE

AI

X

X

X

H

SUPPLY
FAN

START/
STOP

SUPPLY
FAN
VFD

FAULT

SUPPLY FAN
SPEED

COMMAND

BO BI AO

X X X

X X X

X X X

H H H

EXHAUST
FAN

START/
STOP

EXHAUST
FAN
VFD

FAULT

EXHAUST
FAN

SPEED
COMMAND

BO BI AO

X X X

X X X

X X X

H H H

MM

MM

SA

T
O

/F
R

O
M

D
IS

T
R

IB
U

T
IO

N
D

U
C

T
W

O
R

K

REFERENCE TO INSIDE BUILDING

BUILDING
STATIC

PRESSURE

AI

X

X

X

H

HEAT
WHEEL
SUPPLY
BYPASS
DAMPER

END SWITCH

BI

X

X

X

H

BI

X

X

X

H

HEAT
WHEEL

EXHAUST
BYPASS
DAMPER

END SWITCH

OUTSIDE
AIR TEMP

AI

X

X

X

H

SEQUENCE OF OPERATION: DEDICATED OUTSIDE AIR HANDLER (AHU-1)

ALL SUGGESTED SETPOINTS AND SETTINGS SHALL BE USER ADJUSTABLE IN BAS GRAPHICS.

1. GENERAL

THE AIR HANDLER PROVIDES TEMPERED OUTSIDE VENTILATION AIR TO THE ZONES SERVED, WITH HEATING AND
COOLING CAPACITY TO MAINTAIN A NEUTRAL SUPPLY AIR TEMPERATURE AND TO PROVIDE DEWPOINT CONTROL. A
HEAT RECOVERY WHEEL IN THE EXHAUST AIR STREAM PROVIDES BOTH PRE-HEAT AND PRE-COOLING OF THE
OUTSIDE AIR SUPPLY AS WELL AS REHEAT DURING DEHUMIDIFICATION.

2. SCHEDULING

OCCUPIED HOURS SHALL BE DETERMINED BY A USER-ADJUSTABLE 24 HOUR, 365 DAY SCHEDULE LINKED TO THE
BAS LIGHTING SCHEDULE. THE INITIAL SCHEDULE SHALL BE OCCUPIED EVERY WEEKDAY FROM 8 AM TO 6 PM AND
UNOCCUPIED ON WEEKENDS AND HOLIDAYS. THE SCHEDULE IN THE BAS SHALL HAVE AN OVERRIDE FEATURE.

3. BUILDING AUTOMATION SYSTEM INTERFACE

THE BAS SHALL SEND THE AIR HANDLER CONTROLLER AN OCCUPIED OR UNOCCUPIED COMMAND BASED ON THE
OCCUPIED HOURS SCHEDULE. IN ADDITION THE BAS SHALL BE ABLE TO SEND SENSOR INPUTS AND COMMANDS FOR
SUPPLY AIR TEMPERATURE, VENT MODE OVERRIDE, COOLING MODE OVERRRIDE, HEATING MODE OVERRIDE, AND
DEHUMIDIFICATION OVERRIDE.

THE BAS SHALL RECEIVE ALARM OUTPUT FROM THE AIR HANDLER CONTROLLER ALARM RELAY. IF COMMUNICATION
IS LOST WITH THE BAS, THE AIR HANDLER CONTROLLER SHALL OPERATE IN OCCUPIED MODE USING DEFAULT
OPERATION SETPOINTS AND AN ALARM SHALL BE GENERATED.

4. AIR HANDLER START/STOP

THE AIR HANDLER SHALL OPERATE STARTING 1 HOUR PRIOR TO SCHEDULED OCCUPANCY TO PROVIDE
VENTILATION PURGE OF THE SPACE. THE AIR HANDLER SHALL STOP ONE HOUR AFTER SCHEDULED OCCUPANCY
ENDS.

5. AIR HANDLER PACKAGE CONTROLLER MODES OF OPERATION

THE ONBOARD PACKAGE CONTROLLER OF THE AHU WILL CONTROL THE LOGIC FOR THE FOLLOWING MODES OF
OPERATION.

VENT MODE - SUPPLY FAN RUNNING WITH NO HEATING, COOLING, OR DEHUMIDIFICATION DEMAND.

COOLING MODE - OCCUPIED COOLING MODE OCCURS WHENEVER THE HVAC MODE ENABLE TEMPERATURE IS
ABOVE THE HVAC MODE ENABLE COOLING SETPOINT.  THE ECONOMIZER IS USED AS THE FIRST STAGE OF
COOLING IF THE OUTDOOR AIRTEMPERATURE IS BELOW THE ECONOMIZER ENABLE SETPOINT.USING AN EXHAUST
AIR TEMPERATURE SENSOR, THE OUTDOOR AIR TEMPERATURE MUST BE AT LEAST 5°F COLDER THAN THE
EXHAUST AIR TEMPERATURE TO ALLOW THE ECONOMIZER TO MODULATE. BY USING THE EXHAUST AIR
TEMPERATURE REFERENCE, THE CONTROLLER CAN CALCULATE WHETHER THE OUTDOOR AIR TEMPERATURE
WILL ASSIST IN FREE COOLING. THE EXHAUST AIR TEMPERATURE AND SPACE TEMPERATURE MUST BE ABOVE 50°F
FOR THE ECONOMIZER OPERATION TO OCCUR

DEHUMIDIFICATION MODE  - THE EXHAUST AIR HUMIDITY INITIATES DEHUMIDIFICATION WHEN THE EXHAUST AIR
HUMIDITY RISES 5% ABOVE THE EXHAUST AIR HUMIDITY SETPOINT DURING THE OCCUPIED MODE OF OPERATION
AND LIKEWISE STOPS DEHUMIDFICATION WHEN THE EXHAUST AIR HUMIDITY DROPS MORE THAN 5% BELOW THE
EXHAUST AIR HUMIDITY SETPOINT DURING THE OCCUPIEDMODE OF OPERATION.

HEATING MODE - OCCUPIED HEATING MODE OCCURS WHENEVER THE HVAC MODE ENABLE TEMPERATURE IS
BELOW THE HVAC MODE ENABLE HEATING SETPOINT.

HEAT PUMP OPERATION - THE COMPRESSORS ARE USED FOR BOTH HEATING AND COOLING. THE REVERSING
VALVE IS ACTIVATED DURING HEATING OPERATION AS THE DEFAULT BECAUSE THE UNIT IS BUILT TO FAIL TO
COOLING OPERATION. WITH NO AUXILIARY HEATING STAGES, HEATING RELAYS DO NOT NEED TO BE CONFIGURED
IN ORDER FOR THE UNIT TO PROVIDE HEATING.

OFF MODE - IF THE SCHEDULE HAS SET THE UNOCCUPIED MODE AND NO HEATING, COOLING, OR DEHUMIDIFICATION
DEMANDS EXIST, THE  CONTROLLER ENTERS THE OFF MODE. DURING THE OFF MODE, THE SUPPLY FAN IS OFF AND
THE OUTDOOR AIR DAMPERS ARE CLOSED.

AI

OUTSIDE AIR
TEMPERATURE

T

0'' - 1.0''

AHU-1 MANUFACTURER CONTROLLER
WITH EXPANSION MODULE

COMPRESSOR SUCTION PRESSURE

AI

SPACE
TEMPERATURE

T

BI

OUTSIDE AIR DAMPER
END SWITCH

REMOTE/BAS FORCED OCCUPIED MODE INPUT

REMOTE/BAS FORCED HEATING MODE INPUT

REMOTE/BAS FORCED COOLING MODE INPUT

REMOTE/BAS FORCED DEHUMIDIFICATION MODE INPUT

*INTERCONNECTION BY FIRE ALARM CONTRACTOR, CONNECT
TO ENABLE VFD, HARDWIRE INTERLOCK TO SHUT DOWN FAN
WITH NOTIFICATION OF THE FIRE ALARM CONTROL PANEL.

FIRE ALARM PANEL*

AI EXHAUST AIR HUMIDITY

AO REMOTE/BAS SUPPLY AIR TEMPERATURE RESET SIGNAL

AI

H L

BUILDING
STATIC PRESSURE

SEE MECHANICAL PLANS FOR SENSOR LOCATION.
THERE IS ONE BUILDING PRESSURE SENSOR FOR
THE PROJECT.

AI

T

HEAT WHEEL LEAVING AIR
TEMPERATURE (SUPPLY)

AVERAGING
TEMP SENSOR

BI FAN VFD FAULT

BO

BO

BO

BO

AI FAN SPEED

6. AHU CONTROLLER SETPOINTS

HVAC MODE ENABLE SENSOR: SUPPLY AIR TEMPERATURE
SUPPLY AIR TEMPERATURE COOLING SETPOINT: 68°F
SUPPLY AIR TEMPERATURE HEATING SETPOINT: 72°F

DUCT STATIC PRESSURE SETPOINT: CONSTANT, AS DETERMINED BY THE BALANCE CONTRACTOR TO
SUPPLY DESIGN AIRFLOW TO ALL TERMINALS.  CONTROLS CONTRACTOR SHALL COORDINATE WITH
BALANCER TO DETERMINE SETPOINT.

OUTDOOR AIR CFM: AS SCHEDULED

FAILURE CONDITION

7. FIRE ALARM

SHUT DOWN UNIT IN THE EVENT OF FIRE ALARM EVENT AT BUILDING OR AT AHU.

8. ALARMS

GENERAL
ALL ALARMS SHALL INCLUDE THE NAME OF THE AIR HANDLER GENERATING THE ALARM IN THE ALARM
TEXT.

MAINTENANCE INTERVAL
WHEN FAN HAS OPERATED FOR MORE THAN 1500 HOURS.  RESET INTERVAL COUNTER WHEN ALARM IS
ACKNOWLEDGED.

HIGH SUPPLY AIR TEMPERATURE
WHEN SUPPLY AIR TEMPERATURE IS MORE THAN 5°F ABOVE SUPPLY AIR TEMPERATURE SETPOINT.

LOW SUPPLY AIR TEMPERATURE
WHEN SUPPLY AIR TEMPERATURE IS MORE THAN 5°F BELOW SUPPLY AIR TEMPERATURE SETPOINT.

MINIMUM OUTSIDE AIR
IF THE OA DAMPER DOES NOT PROVE OPEN AT ANY TIME WHEN IN OCCUPIED MODE, AN ALARM SHALL BE
GENERATED STATING, "OA DAMPER DOES NOT PROVE OPEN."

FILTER MAINTENANCE
WHEN PRESSURE DROP ACROSS EITHER SET OF FILTERS RISES ABOVE 0.5" W.G., AN ALARM SHALL BE
GENERATED STATING, "<NAME> CHANGE RECOMMENDED," WHERE <NAME> SHALL BE REPLACED WITH
THE NAME OF FILTERS (PRE-FILTER OR FINAL FILTER) GENERATING THE ALARM.

FAN VFD FAULT
IF THE FAN VFD INDICATES A FAULT, AN ALARM SHALL BE GENERATED STATING, "SUPPLY FAN STATUS
FAULT."

MAXIMUM FAN SPEED
IF THE FAN OPERATES AT 100% SPEED FOR GREATER THAN 4 HOURS, AN ALERT SHALL BE GENERATED
STATING, "MAXIMUM FAN CAPACITY REACHED; CHECK FOR AIRFLOW OBSTRUCTION, EXCESSIVE LOAD,
ETC."

SUPPLY UNDER PRESSURE
IF THE FAN IS UNABLE TO MEET THE DUCT STATIC PRESSURE SETPOINT FOR 2 HOURS WHILE
COMMANDED ON, AN ALERT SHALL BE GENERATED STATING, "INADEQUATE SUPPLY AIR FLOW, VERIFY
FAN OPERATION AND DUCT VALVE BALANCE."

SUPPLY OVER PRESSURE
IF THE SUPPLY DUCT STATIC PRESSURE SETPOINT IS  EXCEEDED BY +1" W.G. AT ANY TIME, THE AIR
HANDLER SHALL SHUT DOWN AND AN ALARM SHALL BE GENERATED STATING, "SUPPLY DUCT PRESSURE
EXCEEDING LIMIT; VERIFY CORRECT FAN SPEED CONTROL OR CHECK FOR DOWNSTREAM AIR FLOW
BLOCKAGE." A MANUAL RESET SHALL BE REQUIRED TO RESTART THE FAN.

EQUIPMENT FAILURE
WHEN ANY FAN, DX UNIT AND/OR HEAT WHEEL FAILS.

BI FAN VFD FAULT

AI FAN SPEED

H

AI

L

OUTSIDE AIR FILTER
PRESSURE DROP

AI

L H

EXHAUST AIR FILTER
PRESSURE DROP

AI

T

HEAT WHEEL LEAVING AIR
TEMPERATURE (EXHAUST)

AVERAGING
TEMP SENSOR

HEAT WHEEL SUPPLY BYPASS
DAMPER END SWITCH

BI

BI

EXHAUST AIR DAMPER
END SWITCH

BI

HEAT WHEEL EXHAUST
BYPASS DAMPER END SWITCH

DUCT SMOKE
DETECTOR

BO FAN START/STOP SIGNAL

BO FAN START/STOP SIGNAL

0'' - 1.0''0'' - 1.0''

FORCED
HEATING

MODE INPUT

BO

X

X

X

H

FORCED
COOLING

MODE INPUT

BO

X

X

X

H

FORCED
DEHUMID-
IFICATION

MODE INPUT

BO

X

X

X

H

SUPPLY AIR
TEMPERATURE
RESET SIGNAL

AO

X

X

X

H

EXHAUST
AIR TEMP

AI

X

X

X

H

EXHAUST
AIR

HUMIDITY

AI

X

X

X

H

HEAT
WHEEL

LEAVING
AIR TEMP

(EXHAUST)

AI

X

X

X

H
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SEQUENCE: VAV ZONE AIR CONTROL (TYPICAL, SEE EQUIPMENT SCHEDULES)

ALL SUGGESTED SETPOINTS AND SETTINGS SHALL BE USER ADJUSTABLE IN BAS GRAPHICS.

1. GENERAL

A. THE VAV BOX DAMPER MODULATES AIR VOLUME TO PROVIDE VENTILATION. IN DENSELY OCCUPIED SPACES
(DEFINED BY SPACES WITH A CO2 SENSOR = CONFERENCE ROOMS), DEMAND CONTROL VENTILATION CONTROLS
SHALL BE USED TO REDUCE VAV AIRFLOWS TO THE MINIMUM AIRFLOW SETPOINT (SHOWN IN SCHEDULES AND
DENOTED BY SPACES WITH CO2 SENSORS).

2. DENSELY OCCUPIED SPACES - DEMAND CONTROL VENTILATION

A. WHEN A ZONE IS IN OCCUPIED MODE (> 50 PPM + OA CO2 CONCENTRATION), ITS ASSOCIATED VAV BOX IS SET TO
MAINTAIN THE SCHEDULED VENTILATION DESIGN AIRFLOW SETPOINT.

B. WHEN A ZONE IS IN UNOCCUPIED MODE (CO2 LEVELS ARE EQUAL TO OA CO2 CONCENTRATION) CONTINUOUSLY FOR
15 MINUTES, THE VAV BOX SHALL MAINTAIN THE VAV MINIMUM AIRFLOW SETPOINT (AS SCHEDULED, WHICH IS 0.15
CFM/SF).

3. ALL OTHER SPACES

A. THE ZONE VAV BOX IS SET TO MAINTAIN THE SCHEDULED VENTILATION DESIGN AIRFLOW SETPOINT DURING
SCHEDULED OCCUPIED HOURS.

5. ALARMS

A. IF ANY ZONE WITH CO2 MONITORING AND CONTROL EXCEEDS 1000 PPM CO2 FOR 15 MINUTES, GENERATE AN
ALARM STATING, "INADEQUATE VENTILATION AIR TO <ZONE>," WHERE <ZONE> SHALL BE REPLACED WITH THE NAME
OF THE ZONE GENERATING THE ALARM.

AI

ZONE CARBON
DIOXIDE SENSOR

MM

AO

AI

SA FROM AHU

HI  LO

AI

 DAMPER
POSITION

DAMPER
COMMAND

SA TO ZONE(S)

ZONE VENTILATION CONTROL POINTS

POINT DESCRIPTION
SUPPLY

AIRFLOW
DAMPER

COMMAND
DAMPER
POSITION

ZONE
CARBON
DIOXIDE
SENSOR

POINT TYPE AI AO AI AI

TRENDED POINT X X X X

TREND INTERVAL (1 MINUTE) X X X X

TREND STORAGE POINT (1 YEAR) X X X X

HARDWIRED(H)/CALCULATED(C)/NETWORKED(N) H H H H

ALARMS: HIGH(H) / LOW(L) / STATUS(S)

EXPECTED RANGE

L H

0-2000 PPM0-100%0-100%0-900 CFM

 SUPPLY
AIRFLOW

CO2

DENSELY-OCCUPIED ZONE CONTROL

SEQUENCE: EXHAUST VALVE  ZONE AIR CONTROL

ALL SUGGESTED SETPOINTS AND SETTINGS SHALL BE USER ADJUSTABLE IN BAS
GRAPHICS.

1. GENERAL

A. UNDER TYPICAL OPERATION, ALL AIR FROM ALL SPACES IS EXHAUSTED FROM THE
BUILDING TO AHU-1. THE EXHAUST VALVES MODULATE EXHAUST AIRFLOW TO BALANCE
THE SUPPLIED VENTILATION AIRFLOWS.

IN DENSELY OCCUPIED SPACES (DEFINED BY SPACES WITH A CO2 SENSOR =
CONFERENCE ROOMS), DEMAND CONTROL VENTILATION CONTROLS SHALL BE USED TO
REDUCE VAV AIRFLOWS TO THE MINIMUM AIRFLOW SETPOINT (SHOWN IN SCHEDULES).
THE EXHAUST VALVES SERVING THESE DENSELY OCCUPIED SPACES WILL ALSO REDUCE
EXHAUST AIRFLOW TO THE MINIMUM AIRFLOW SETPOINT (SHOWN IN SCHEDULES) TO
MATCH THE SUPPLY AIR FLOW TO ENSURE A BALANCED FLOW OF AIR IN THE ZONE.

2. DENSELY OCCUPIED SPACES - DEMAND CONTROL VENTILATION

A. WHEN A ZONE IS IN OCCUPIED MODE (> 50 PPM + OA CO2 CONCENTRATION,
DETERMINED BY SUPPLY VENTILATION LOGIC), ITS ASSOCIATED EXHAUST VALVE  IS SET
TO MAINTAIN THE SCHEDULED VENTILATION DESIGN AIRFLOW SETPOINT.

B. WHEN A ZONE IS IN UNOCCUPIED MODE (CO2 LEVELS ARE EQUAL TO OA CO2
CONCENTRATION, DETERMINED BY SUPPLY VENTILATION LOGIC) CONTINUOUSLY FOR 15
MINUTES, THE EXHAUST VALVE SHALL MAINTAIN THE SCHEDULED MINIMUM AIRFLOW
SETPOINT (AS SCHEDULED, WHICH IS 0.15 CFM/SF).

3. ALL OTHER SPACES

A. THE ZONE EXHAUST VALVE  IS SET TO MAINTAIN THE SCHEDULED EXHAUST DESIGN
AIRFLOW SETPOINT DURING SCHEDULED OCCUPIED HOURS.

EXHAUST AIR

EXHAUST VALVE CONTROL POINTS

POINT DESCRIPTION
EXHAUST
AIRFLOW

EXHAUST
VALVE

DAMPER
COMMAND

POINT TYPE AI AO AI

TRENDED POINT X X X

TREND INTERVAL (1 MINUTE) X X X

TREND STORAGE POINT (1 YEAR) X X X

HARDWIRED(H) / CALCULATED(C) / NETWORKED(N) H H H

ALARMS: HIGH(H) / LOW(L) / STATUS(S) L

EXPECTED RANGE VARIES 0-100% 0-100%

EXHAUST VALVE
DAMPER
POSITION

DAMPER
POSITION

DAMPER
COMMAND

AI

AO

AI

 EXHAUST
AIRFLOW

MM

EXHAUST AIR

HI  LOAI CO2 SENSOR

CO2

SOLAR SHIELD
ENCLOSURE

AMBIENT CO2 SENSOR MONITORING POINTS

POINT DESCRIPTION
OUTDOOR AIR CO2
CONCENTRATION

POINT TYPE AI

TRENDED POINT X

TREND INTERVAL (X = 5 MINUTE / C = CHANGE OF STATE) X

TREND STORAGE POINT (1 YEAR) X

HARDWIRED(H)/CALCULATED(C)/NETWORKED(N) H

SEQUENCE: FAN COIL - VRF (TYPICAL, SEE EQUIPMENT SCHEDULES)

ALL SUGGESTED SETPOINTS AND SETTINGS SHALL BE USER ADJUSTABLE IN
BAS GRAPHICS.

1. GENERAL

A. VRF SYSTEM SHALL MAINTAIN ZONE TEMPERATURE SETPOINT. VRF SYSTEM SHALL BE
ENABLED AND DISABLED BY BAS SCHEDULE.  BAS SHALL MONITOR SPACE TEMPERATURES
REPORTED BY VRF THERMOSTATS THROUGH VRF CONTROLLER.

2. SCHEDULING

A. OCCUPIED HOURS SHALL BE DETERMINED BY A USER ADJUSTABLE 24 HOUR, 365 DAY
SCHEDULE FOR EACH FCU. IF THE SPACE IS SCHEDULED TO BE UNOCCUPIED AND THE SPACE
IS OCCUPIED FOR MORE THAN 15 MINUTES ACCORDING TO OCCUPANT OVERRIDE INPUT
(TYPICALLY A BUTTON ON THE TEMPERATURE SENSOR/THERMOSTAT PANEL), SET SPACE TO
OCCUPIED FOR 2 HOURS.

B. ALL IDF/MDF ROOMS' FAN COILS SHALL BE INITIAL SCHEDULED TO HAVE 24/7 OPERATION.

3. FAN OPERATION

A. WHEN FAN COIL IS ENABLED AND ZONE AIR TEMPERATURE RISES ABOVE/BELOW THE ZONE
AIR TEMPERATURE SETPOINT BY 1°F, FAN SHALL CYCLE ON. FAN SHALL OPERATE UNTIL ROOM
IS COOLED/HEATED TO AN OFFSET OF 3°F BELOW/ABOVE THE ZONE AIR TEMPERATURE
SETPOINT, THEN CYCLE OFF. OWNER SHALL HAVE THE ABILITY TO OVERRIDE FAN CYCLING
AND SET IT TO CONTINUOUS OPERATION DURING SCHEDULED PERIODS VIA THE GRAPHICAL
CONTROL INTERFACE.

4. FAN SPEED CONTROL

A. FAN COILS HAVE ELECTRICALLY COMMUTATED (EC) MOTORS, WHICH HAVE INHERENT
VARIABLE SPEED CONTROL CAPABILITY WITHOUT NEED FOR A VFD. FAN SPEED SHALL BE SET
AT BALANCE AT THE SPEED REQUIRED TO MAINTAIN DESIGN FAN COIL AIR FLOW. THIS SPEED
SETTING SHALL BE SET AT THE BAS (REMOTE BALANCING) TO ALLOW REMOTE SPEED
ADJUSTMENTS BY THE OPERATOR.

RA

T

SA

SEE MECHANICAL PLANS FOR
SENSOR QUANTITIES AND

LOCATIONS.

AI ZONE AIR
TEMPERATURE

D
X

S

D
X

R

DX

C

OUTDOOR UNIT (TYP.)

X

D

D
X

S

D
X

R

5. VRF CONTROL

A. UNLESS OTHERWISE NOTED ON DRAWINGS, THE VRF SYSTEM SHALL OPERATE VIA INTERNAL CONTROL
SYSTEM TO MAINTAIN ZONE TEMPERATURE SET POINT.

6. TEMPERATURE SET POINT

A. ZONE COOLING TEMPERATURE SETPOINT FOR ALL IDF/MDF/ELECTRICAL ROOMS SHALL BE 80°F.

B. ZONE OCCUPIED (> 50 PPM + OA CO2 CONCENTRATION) COOLING TEMPERATURE SETPOINT FOR OTHER
ZONES SHALL BE 75°F.

C. ZONE UNOCCUPIED (CO2 LEVELS EQUAL TO OA CO2 CONCENTRATION) COOLING TEMPERATURE SETPOINT
FOR OTHER ZONES SHALL BE 80°F.

D. ZONE OCCUPIED (> 50 PPM + OA CO2 CONCENTRATION) HEATING TEMPERATURE SETPOINT FOR OTHER
ZONES SHALL BE 70°F.

E. ZONE UNOCCUPIED (CO2 LEVELS EQUAL TO OA CO2 CONCENTRATION) HEATING TEMPERATURE SETPOINT
FOR OTHER ZONES SHALL BE 60°F.

7. ALARMS

A. AN ALARM SHALL BE GENERATED ON ANY FAN COIL OR OUTDOOR UNIT FAILURE STATING, "<NAME OF
UNIT> FAULT"

B. AN ALARM SHALL BE GENERATED UPON THE ZONE AIR TEMPERATURE DEVIATING FROM THE ZONE AIR
TEMPERATURE SETPOINT BY +/-5°F FOR GREATER THAN 15 MINUTES.

C. IF ANY IDF/MDF ROOM IS ABOVE 80°F FOR 15 MINUTES, GENERATE AN ALARM.

D. IF ANY IDF/MDF ROOM IS ABOVE 90°F FOR 15 MINUTES, GENERATE AN LARM.

FAN COIL - VRF CONTROL POINTS

POINT DESCRIPTION

POINT TYPE

TRENDED POINT

TREND INTERVAL (X = 1 MINUTE / C = CHANGE OF STATE)

TREND STORAGE POINT (1 YEAR)

HARDWIRED(H) / CALCULATED(C) / NETWORKED(N)

ALARMS: HIGH(H) / LOW(L) / STATUS(S)

EXPECTED RANGE

CURRENT
MONITOR
SWITCH

ON
OUTDOOR
UNIT (DDC)

AI

X

X

X

H

S

FAN COIL
SUPPLY

AIR TEMP
SETPOINT

AO

X

X

X

H

H,L

50-80°F

VRF SYSTEM
START/STOP

BO

X

C

X

H

H,L

MULTIPLE INDOOR MAY
BE CONNECTED TO ONE

OUTDOOR UNIT TYP.

VRF SYSTEM
FAULT

BI

X

C

X

H

S

VRF MANUFACTURER CONTROLLERAI
CURRENT MONITOR SWITCH
ON OUTDOOR UNIT (DDC)

BOVRF SYSTEM START/STOP

BIVRF SYSTEM FAULT

AO
(EACH) FAN COIL SUPPLY AIR
TEMPERATURE SETPOINT

BO
(EACH) FAN COIL SUPPLY FAN
SPEED SETPOINT

AISUPPLY AIR TEMPERATURE

AI CARBON DIOXIDE
SENSOR

CARBON
DIOXIDE
SENSOR

AI

X

X

X

H

H,L

ZONE AIR
TEMP

AI

X

X

X

H

H,L

50-100°F

FAN COIL
SUPPLY FAN

SPEED
SETPOINT

BO

X

X

X

H

H,L

SUPPLY AIR
TEMP

AI

X

X

X

H

H,L

50-80°F

OCCUPANT
OVERRIDE

BUILDING LEVEL CONTROLLER

AHU-1 CONTROLLER

ASHP-1 CONTROLLER

ASHP-2 CONTROLLER

ASHP-3 CONTROLLER

ASHP-4 CONTROLLER

OTHER DEVICES AND
SENSORS,
NETWORKED OR
HARDWIRED AS NECESSARY

BACNET MS/TP

OWNER FURNISHED CAMPUS ETHERNET WAN

CAT-5 ETHERNET

POWER WIRING BY DIV
26 (TYP TO ALL FAN
CIRCUITS PER FLOOR)

MANUFACTURER
WIRELESS WALL
CONTROLLER

CEILING FAN CONTROL

1. VIA CEILING FAN LOCAL WALL CONTROLLERS PER DIVISION 26

MULTI-SPEED WITH TIME DELAY MODULE

SEQUENCE OF OPERATION: EXHAUST FAN FOR HUDDLE/LACTATION ROOMS
(TYPICAL, SEE EQUIPMENT SCHEDULES)

1. FAN CONTROL

A. THE EXHAUST FAN SHALL BE LOCALLY CONTROLLED (NO BAS CONNECTION). WHILE
UNOCCUPIED, THE MULTI-SPEED MODULE WILL RUN THE FAN AT A PRESET LOWER
LEVEL. WHEN THE ROOM IS OCCUPIED, FLIPPING A WALL SWITCH WILL ELEVATE THE FAN
SPEED TO A DESIGN LEVEL. A HIGH/LOW DELAY TIMER RETURNS THE FAN TO THE PRESET
LOWER LEVEL AFTER A PERIOD OF TIME (USER CONFIGURABLE).

WALL SWITCH

NON-HVAC MONITORING POINTS

POINT DESCRIPTION
DEMAND

RESPONSE SIGNAL
FROM UTILITIES

POINT TYPE BI

TRENDED POINT X

TREND INTERVAL (X = 5 MINUTE / C = CHANGE OF STATE) C

TREND STORAGE POINT (1 YEAR) X

HARDWIRED(H)/CALCULATED(C)/NETWORKED(N) H

NON-HVAC MONITORING

1. COORDINATION
CONTROLS CONTRACTOR SHALL PROVIDE NECESSARY COMMUNICATION WIRING
AND REQUIRED CONTROLS INFRATRUCTURE FOR ALL METERS THAT WILL BE
INSTALLED AND SUPPLIED BY OTHER TRADES WITHIN THIS PROJECT.

2. UTILITY DEMAND RESPONSE
CONTRACTOR TO PROVIDE DRY CONTACT FOR FUTURE DEMAND RESPONSE SIGNAL
INPUT FROM OTHERS. PROGRAMMING WITHIN THE BMS SHOULD BE DONE TO
ALLOW FOR EASE OF MODIFICATION WHEN DEMAND RESPONSE IS INCOPORATED IN
THE FUTURE.
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2

FAN COIL - VRF CONTROL
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8

CONTROL SYSTEM ARCHITECTURE
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5

CEILING FAN CONTROL
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4

HUDDLE ROOM FAN

N.T.S.
7

NON-HVAC MONITORING POINTS
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