
HWR HEATING HOT WATER RETURN

SYMBOL ABBREV DESCRIPTION

HVAC PIPE LEGEND

HWS HEATING HOT WATER SUPPLY

DOMESTIC COLD WATERCW

CONDENSATE DRAINCDCD

HWR

HWS

RS/RL
REFRIGERANT SUCTION / 
REFRIGERANT LIQUID *

RS/RL

* RS/RL LINES TYPICALLY TO BE SIZED PER EQUIPMENT MANUFACTURER'S 
RECOMMENDATIONS UNLESS NOTED OTHERWISE.

DOMESTIC HOT WATERHW

CHILLED WATER RETURNCHWR

CHWS CHILLED WATER SUPPLY

CHWR

CHWS

AxB

S

T

MECHANICAL SYMBOLS LEGEND

$

T

DDCP

AFS

DESCRIPTIONSYMBOL

AIR DEVICE

ACCESS PANEL

DUCTWORK - AIRFLOW
MEASUREMENT STATION

PIPING - BALL VALVE

DUCTWORK - BACKDRAFT
DAMPER

CONNECT TO EXISTING

DIRECT DIGITAL CONTROL
PANEL

PIPING - DIRECTION OF WATER
FLOW

DUCTWORK - DIRECTION OF
AIRFLOW - RETURN

DUCTWORK - DIRECTION OF
AIRFLOW - SUPPLY

DUCTWORK - DIFFERENTIAL
PRESSURE

DUCTWORK - DUCT ELEVATION
DROP

DUCTWORK - DIMENSIONS (SIDE
SHOWN x SIDE NOT SHOWN)

DN

DSD
DUCTWORK - DUCT SMOKE
DETECTOR

DUCTWORK - FIRE DAMPER
FD

DUCTWORK - FLEXIBLE DUCT

DUCTWORK - FLEXIBLE
CONNECTION

DESCRIPTIONSYMBOL DESCRIPTIONSYMBOL DESCRIPTIONSYMBOL

DUCTWORK - MOTOR
OPERATED DAMPER

DUCTWORK - EXHAUST OR
RETURN DUCT UP (SLASH MAY
BE FLIPPED)

DUCTWORK  - EXHAUST OR
RETURN DUCT DOWN (SLASH
MAY BE FLIPPED)

DUCTWORK - DUCT ELEVATION
RISE

UP

DUCTWORK - SUPPLY DUCT UP

DUCTWORK  - SUPPLY DUCT
DOWN

DUCTWORK - MANUAL VOLUME
DAMPER

EXHAUST FAN

HUMIDISTATH

ATFP SHUTDOWN SWITCH

CARBON DIOXIDE SENSORCO2

CO CARBON MONOXIDE SENSOR

PHASE

PIPING - ELBOW 90° DOWN

PIPING - ELBOW 90° UP

PIPING - FLEXIBLE CONNECTION

PIPING - UNION

PIPING - FLOWMETER - VENTURI

PIPING - FLOWMETER - ORIFICE

PIPING - CAP

PIPING - TEE DOWN

PIPING - TEE UP

PIPING - CHECK VALVE (SWING
GATE)

PIPING - CHECK VALVE (SPRING)

PIPING - ANGLE GLOBE VALVE

PIPING - CALIBRATED BALANCE
VALVE

PIPING - THERMOMETER

PIPING - CONTROL VALVE
(2-WAY)

PIPING - CONTROL VALVE
(3-WAY)

PIPING - PRESSURE GAUGE
WITH GAUGE COCK

PIPING - PT (PRESSURE &
TEMPERATURE) TEST PORT

PIPING - PUMP (ARROW IS
DIRECTION OF FLOW)

P-#

DESCRIPTIONSYMBOL

RETURN OR EXHAUST AIR
DEVICE (SLASH MAY BE
FLIPPED)

REMOVE EXISTING TO

STARTER (EQUIPMENT SERVED)

SWITCH

SQUARE SUPPLY AIR DIFFUSER

THERMOSTAT (DASHED LINE
RUNS TO CONTROLLED DEVICE)

PIPING - TEMPERATURE
SENSOR

NOX

H2 HYDROGEN SENSOR

NITROGEN OXIDE SENSOR

MV

FS

DESCRIPTIONSYMBOL

PIPING - BUTTERFLY VALVE

PIPING - AIR VENT (MANUAL)

PIPING - PLUG VALVE

PIPING - EXPANSION JOINT

PIPING - GATE VALVE

PIPING - GLOBE VALVE

PIPING - FLOW SWITCH

PIPING - STRAINER WITH
VALVED AND CAPPED BLOW
DOWN

PIPING - REDUCER

DUCTWORK - TRANSITION -
RECTANGULAR

DUCTWORK - TRANSITION -
RECTANGULAR TO ROUND /
FLAT OVAL

AxB AxB

AxB
(AØ)
(A/B)

PIPING - SOLENOID VALVE

PIPING - PIPE GUIDE

PIPING - PIPE ANCHOR

PIPING - PRESSURE RELIEF
VALVE

PIPING - PRESSURE REDUCING
VALVE

DP

AØ
DUCTWORK - DIMENSIONS -
ROUND

A/B
DUCTWORK - DIMENSIONS -
FLAT OVAL (SIDE SHOWN / SIDE
NOT SHOWN)

DUCTWORK - COMBINATION
FIRE / SMOKE DAMPER

FS

DSD

DUCTWORK - SMOKE DAMPER
SD

DSD

LOUVER

BDD

DOOR LOUVER

DOOR UNDERCUT

L

UC

S

T

PIPING - ELBOW 45°

PIPING - ELBOW 90°

DUCTWORK - ELBOW 90° UP

DUCTWORK - ELBOW 90° DOWN

DUCTWORK - DUCT ELEVATION
RISE (ROUND OR FLAT OVAL)

UP

DUCTWORK - DUCT ELEVATION
DROP (ROUND OR FLAT OVAL)

DN

KEYNOTE# REVISION#

AV PIPING - AIR VENT (AUTOMATIC)

TAG

CFM

NOTE

-OR-ATFP
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NOTE: LEGEND AND ABBREVIATIONS 
ARE ALL INCLUSIVE, SOME SYMBOLS  
OR ABBREVIATIONS SHOWN MAY NOT 
BE INCLUDED IN THIS PROJECT

ABBREV DESCRIPTION
VERT VERTICAL

VFD / VSD
VARIABLE FREQUENCY DRIVE / VARIABLE
SPEED DRIVE (ALSO REFERRED TO AS
ASD - ADJUSTABLE SPEED DRIVE)

VOL VOLUME

W WATT(S)

W/ WITH

W/O WITHOUT

WB WET BULB

WG WATER GAUGE

WSHP WATER SOURCE HEAT PUMP

WST WATER STORAGE TANK

WTWHP WATER TO WATER HEAT PUMP

XFER TRANSFER

ABBREV DESCRIPTION
PSIG PSI GAUGE

PTAC PACKAGED TERMINAL AIR CONDITIONER

QTY QUANTITY

RA RETURN AIR

REQ'D REQUIRED

RF RETURN FAN

RH RELATIVE HUMIDITY

RM ROOM

RPM REVOLUTIONS PER MINUTE

RTU ROOFTOP AIR HANDLING UNIT

SA SUPPLY AIR

SAR SUPPLY AIR REGISTER

SF SUPPLY FAN

SOV SHUT-OFF VALVE

SP STATIC PRESSURE ( INCHES OF WATER)

SPECS SPECIFICATIONS

SQ SQUARE

SSCU SPLIT SYSTEM CONDENSING UNIT

SSHP SPLIT SYSTEM HEAT PUMP

STRUC STRUCTURAL

TA TRANSFER AIR

TEMP TEMPERATURE

TXV THERMAL EXPANSION VALVE

TYP TYPICAL

UH UNIT HEATER

UNO UNLESS NOTED OTHERWISE

VAV VARIABLE AIR VOLUME

VEF VEHICLE EXHAUST FAN

VEL VELOCITY

VENT VENTILATION, VENTILATOR

VER VEHICLE EXHAUST REEL

ABBREV DESCRIPTION
KW KILOWATTS

L LOUVER

L/s LITERS PER SECOND

LAT LEAVING AIR TEMPERATURE

LBS POUNDS

LWT LEAVING WATER TEMPERATURE

m METERS

MAG MAGNETIC

MAINT MAINTENANCE

MAU MAKE-UP AIR UNIT

MAX MAXIMUM

MBH 1,000 BTUH

MECH MECHANICAL

MFR / MFGR
/ MANUF

MANUFACTURER

MIN MINIMUM

MISC MISCELLANEOUS

mm MILLIMETERS

MUA MAKE-UP AIR

NC NORMALLY CLOSED

NIC NOT IN CONTRACT

NO NORMALLY OPEN

NTS NOT TO SCALE

OA OUTSIDE AIR

OD OUTSIDE DIAMETER

OED OPEN END DUCT

P PUMP

PLBG PLUMBING

POC POINT OF CONNECTION

PRESS PRESSURE

PRV PRESSURE RELIEVING VALVE

PSI POUNDS PER SQUARE INCH

ABBREV DESCRIPTION
EXIST, EX EXISTING

(F) FUTURE

F FAHRENHEIT

FAI FRESH AIR INTAKE

FCU FAN COIL UNIT

FDB DEGREES FAHRENHEIT DRY BULB

FIN FLR FINISHED FLOOR

FLEX FLEXIBLE

FPM FEET PER MINUTE

FT FOOT, FEET

FWB DEGREES FAHRENHEIT WET BULB

GA GAUGE

GC GENERAL CONTRACTOR

GMU GLYCOL MAKEUP UNIT

GPM GALLONS PER MINUTE

GV GRAVITY VENTILATOR

GWR GLYCOL WATER RETURN

GWS GLYCOL WATER SUPPLY

HC HEATING COIL

HOA HAND-OFF-AUTOMATIC

HP HORSE POWER

HPU HEAT PUMP UNIT

HTG HEATING

HTR HEATER

HVAC
HEATING VENTILATION / AIR
CONDITIONING

HWR HEATING HOT WATER RETURN

HWS HEATING HOT WATER SUPPLY

ID INSIDE DIAMETER

IN INCH(ES)

INSUL INSULATE(D), INSULATION

Kg KILOGRAM(S)

ABBREV DESCRIPTION
CONT CONTINUOUS, CONTINUATION

CONTR CONTRACTOR

CONV CONVECTOR

CU FT CUBIC FEET

CUH CABINET UNIT HEATER

CWBT CHILLED WATER BUFFER TANK

CWP CONDENSER WATER PUMP

CWR CONDENSER WATER RETURN

CWS CONDENSER WATER SUPPLY

DB DRY BULB

DDC DIRECT DIGITAL CONTROL

DEG DEGREE(S)

DEH DEHUMIDIFIER

DIA DIAMETER

DIFF DIFFUSER

DISC DISCONNECT

DOAS DEDICATED OUTDOOR AIR SYSTEM

DWG DRAWING

DWH DOMESTIC WATER HEATER

EA EXHAUST AIR

EAG EXHAUST AIR GRILLE

EAR EXHAUST AIR REGISTER

EAT ENTERING AIR TEMPERATURE

EF EXHAUST FAN

ELEC ELECTRIC(AL)

ERU ENERGY RECOVERY UNIT

ERV ENERGY RECOVERY VENTILATOR

ERW ENERGY RECOVERY WHEEL

ESP EXTERNAL STATIC PRESSURE

ET EXPANSION TANK

EWT ENTERING WATER TEMPERATURE

EXH EXHAUST

ABBREV DESCRIPTION
AC AIR CONDITIONER, AIR CURTAIN

ACCU AIR COOLED CONDENSING UNIT

ACU AIR CONDITIONING UNIT

AD ACCESS DOOR

AFF ABOVE FINISHED FLOOR

AHU AIR HANDLING UNIT

AP ACCESS PANEL

APD AIR PRESSURE DROP

APPROX APPROXIMATE(LY)

ARCH ARCHITECT OR ARCHITECTURAL

AS AIR SEPARATOR

ASD
ADJUSTABLE SPEED DRIVE (VFD / VSD
SIMILAR)

B BOILER

BCU BLOWER COIL UNIT

BHP BREAK HORSEPOWER

BI BINARY INPUT

BLDG BUILDING

BOT BOTTOM

BTU BRITISH THERMAL UNIT

BTUH BRITISH THERMAL UNIT PER HOUR

C CELSIUS

CAI COMBUSTION AIR INTAKE

CAP CAPACITY

CCFC CLOSED CIRCUIT FLUID COOLER

CFM CUBIC FEET PER MINUTE

CH CHILLER

CHWR CHILLED WATER RETURN

CHWS CHILLED WATER SUPPLY

CLG CEILING, COOLING

CON CONNECTION

CONC CONCRETE

MECHANICAL ABBREVIATIONS

SEAL

A/E INFO
100 AIRSIDE DRIVE

MOON TOWNSHIP, PA 15108
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7.1 COORDINATE AUXILIARY CONTACT AND RELAY REQUIREMENTS WITH
SEQUENCES OF OPERATION.

7.2 COORDINATE MOTOR AND MOTOR CONTROL REQUIREMENTS WITH EQUIPMENT
SCHEDULES AND SEQUENCES OF OPERATION.

7.3 HARDWIRE SAFETIES TO SHUTDOWN HVAC EQUIPMENT.

7.4 LOCATE TEMPERATURE, PRESSURE AND FLOW MEASURING DEVICES IN
ACCESSIBLE LOCATIONS WITH A STRAIGHT SECTION OF PIPE OR DUCT
UPSTREAM AND DOWNSTREAM, AS RECOMMENDED BY THE MANUFACTURER FOR
ACCURACY.

7.5 CONTROL WIRE AND CONDUIT MUST COMPLY WITH THE NATIONAL ELECTRIC
CODE, DIVISION 26 OF THE SPECIFICATIONS, AND LOCAL CODES.

7.6 UNLESS OTHERWISE SHOWN, LOCATE ROOM THERMOSTATS WITH CONTROLS
BETWEEN 42"-48" ABOVE FINISHED FLOOR IN ACCORDANCE WITH ADA AND ABA
REQUIREMENTS.  NOTIFY THE CONTRACTING OFFICER OF ROOMS WHERE THE
ABOVE LOCATION CANNOT BE MAINTAINED OR WHERE THERE IS A QUESTION ON
LOCATION.

8.0 TEST AND INSPECTION

8.1 TESTING ADJUSTING AND BALANCING (TAB) AGENCY MUST BE A MEMBER OF THE
ASSOCIATED AIR BALANCING COUNCIL (AABC), THE NATIONAL ENVIRONMENTAL
BALANCING BUREAU (NEBB), OR THE TESTING, ADJUSTING AND BALANCING
BUREAU (TABB). THE TAB FIRM MUST BE A SUBCONTRACTOR HIRED DIRECTLY BY
THE GENERAL CONTRACTOR. TAB FIRM MUST HAVE A MINIMUM OF 5 YEARS
EXPERIENCE ON SIMILAR PROJECTS. PERFORM TAB IN ACCORDANCE WITH THE
REQUIREMENTS OF THE TAB PROCEDURAL STANDARD RECOMMENDED BY THE
TAB TRADE ASSOCIATION THAT APPROVED THE TAB FIRM'S QUALIFICATIONS.
COMPLY WITH REQUIREMENTS OF AABC MN-1, NEBB PROCEDURAL STANDARDS,
OR SMACNA HVAC TAB(TABB) AS SUPPLEMENTED AND MODIFIED BY
SPECIFICATION SECTIONS.

2.4.4 LOCATIONS AND SIZES OF FLOOR, WALL AND ROOF OPENINGS MUST BE
COORDINATED WITH OTHER TRADES INVOLVED.

2.4.5 PROVIDE CONTROL WIRING FROM REMOTE DISCONNECTS TO VFDs.  PROVIDE
FAST ACTING AUXILIARY CONTACT IN DISCONNECT CONNECTED TO
LOGIC/DIGITAL INPUT ON VFD TO TRIGGER FREEWHEEL STOP.

3.0 HVAC WORK

3.1 COORDINATE THE LOCATIONS OF GRILLES, REGISTERS AND DIFFUSERS WITH
THE CEILING GRID, LIGHTING, AUDIO VISUAL EQUIPMENT, AND SPRINKLER HEAD
LAYOUTS.

3.2 HEATING DEVICES AND SURFACES WITH ELEVATED TEMPERATURES WHICH CAN
BE ACCESSED OR COME IN CONTACT WITH BUILDING OCCUPANTS AND
MAINTENANCE PERSONNEL MUST BE PROTECTED, INSULATED, OR CONTROLLED
TO REMAIN BELOW 120°F.

3.3 PIPING AND DUCTWORK MUST CLEAR DOORS, WINDOWS, EQUIPMENT
CLEARANCES, MAINTENANCE REQUIREMENTS, CODE SETBACKS, ETC. TO ASSURE
OPERATION, INSPECTION, AND MAINTENANCE.

3.4 WELDING TO STRUCTURAL MEMBERS MUST NOT BE PERMITTED. ATTACHMENTS
MUST BE MADE USING CLAMPS MEETING MSS STANDARDS AS SPECIFIED.

3.5 MECHANICAL EQUIPMENT, DUCTWORK, AND PIPING MUST NOT BE SUPPORTED
FROM ROOF OR DECK ASSEMBLY. SUPPORTS MUST ATTACH TO STRUCTURAL
MEMBERS.

3.6 PROVIDE VIBRATION ISOLATION FOR MECHANICAL EQUIPMENT TO PREVENT
VIBRATION TRANSMISSION TO BUILDING STRUCTURE.

3.7 PROVIDE ACCESS DOORS AT EVERY LOCATION THAT A VOLUME DAMPER, FIRE
DAMPER, VALVE OR OTHER CONTROL/BALANCING ITEM WILL BE INSTALLED
ABOVE AN INACCESSIBLE CEILING.

4.0 DUCTWORK

4.1 DUCT DIMENSIONS SHOWN ON PLANS ARE THE INSIDE CLEAR DESIGN
DIMENSIONS.  FLAT OVAL DIMENSIONS ARE FROM OUTSIDE RADIUS TO OUTSIDE
RADIUS OF THE ROUNDED DIMENSION (NOT CENTERLINE TO CENTERLINE).
INSTALLATION SHALL INCLUDE PROVISIONS FOR DUCT FLANGES, HANGERS, AND
INSULATION IN ACCORDANCE WITH SMACNA REQUIREMENTS AS SPECIFIED.

4.2 PROVIDE RADIUS TYPE ELBOWS WITH A CENTERLINE RADIUS OF 1.5 TIMES THE
WIDTH OR DIAMETER OF THE DUCT WHERE SPACE PERMITS. OTHERWISE,
ELBOWS HAVING A MINIMUM RADIUS EQUAL TO THE WIDTH OR DIAMETER OF THE
DUCT OR SQUARE ELBOWS WITH FACTORY FABRICATED SINGLE WIDTH TURNING
VANES ARE ALLOWED PROPERLY INSTALLED AND SPACED PER SMACNA
GUIDELINES. PROVIDE 90 DEGREE SQUARE DUCT ELBOWS WITH TURNING VANES
UNLESS OTHERWISE INDICATED OR SPECIFIED. PROVIDE ACCESS DOORS
UPSTREAM OF ELBOWS CONTAINING TURNING VANES.

4.3 DUCTS MUST BE GROUNDED ACROSS FLEXIBLE CONNECTIONS WITH FLEXIBLE
COPPER GROUNDING STRAPS. GROUNDING STRAPS MUST BE BOLTED OR
SOLDERED TO BOTH THE EQUIPMENT AND THE DUCT.

4.4 WHERE DUCT BRANCHES OR TERMINAL DEVICES ARE REMOVED FROM EXISTING
DUCTS, THE CONTRACTOR MUST PATCH THE MAIN WITH LIKE THICKNESS SHEET
METAL. EXTEND PATCH TO DUCT EDGES. PATCHES MUST BE MADE WITH HEMMED
EDGES. PAINT PATCHES TO MATCH DUCTWORK.

4.5 COORDINATE DUCT ROUTING AND ELEVATION WITH LIGHTING, CEILING GRID,
PIPING, CABLE TRAYS, CONDUIT, AND OTHER ITEMS REQUIRED FOR THE
COMPLETION OF THIS PROJECT.

4.6 PROVIDE OFFSETS IN DUCTWORK AS REQUIRED TO COORDINATE WITH OTHER
TRADES AND FIELD INSTALLED CONDITIONS.  DUCTWORK OFFSETS MUST BE
MADE WITH GRADUAL TRANSITIONS (NO GREATER THAN 30 DEGREES) AND
MAINTAIN EQUIVALENT CROSS-SECTIONAL AREAS.

5.0 PIPING

5.1 PROVIDE PIPING SO THAT VALVES, STRAINERS, UNIONS, TRAPS, FLANGES, AND
OTHER APPURTENANCES REQUIRING ACCESS ARE ACCESSIBLE.

5.2 ISOLATION VALVES MUST BE PROVIDED IN A LOCATION AND ELEVATION WHICH
ALLOWS FOR EQUIPMENT AND BRANCH PIPING REMOVAL, WHILE MAINTAINING
SERVICE UPSTREAM OF THE ISOLATION VALVE.

5.3 VALVES MUST BE ADJUSTED FOR SMOOTH AND EASY OPERATION.

5.4 BALANCING VALVES AND ISOLATION VALVES USED TO ADJUST FLOW RATES MUST
BE PROVIDED WITH POSITION INDICATORS AND MAXIMUM ADJUSTABLE STOPS
(MEMORY STOPS).

5.5 ISOLATION VALVES (EXCEPT CONTROL VALVES) AND PIPING SPECIALTIES AND
STRAINERS MUST BE FULL LINE SIZE BEFORE REDUCING SIZE TO MAKE
CONNECTIONS TO EQUIPMENT AND CONTROLS.

5.6 PROVIDE MECHANICAL JOINTS SUCH AS UNIONS, FLANGES, OR THREADED
FITTINGS AT EACH EQUIPMENT CONNECTION, IN BYPASSES, AT FLOOR
PENETRATIONS, AT CONTROL DEVICES, AND IN LONG PIPE RUNS (100 FEET OR
MORE) TO PERMIT DISASSEMBLY FOR ALTERATION AND REPAIRS.

5.7 MEASURE, CUT, AND INSTALL PIPE LENGTH ACCURATELY TO MINIMIZE
MISALIGNMENT. INSTALL PIPING WITHOUT FORCING OR SPRINGING.

6.0 EQUIPMENT

6.1 PROVIDE EQUIPMENT AND APPURTENANCES IN ACCORDANCE WITH
MANUFACTURER'S RECOMMENDATIONS, CONTRACT DOCUMENTS, APPLICABLE
BUILDING, STATE, AND LOCAL CODES, ENERGY CODES, ASHRAE AND NFPA
STANDARDS, AND INSURANCE UNDERWRITER REQUIREMENTS.

6.2 ALL MATERIAL AND EQUIPMENT SHALL BE INSTALLED IN ACCORDANCE WITH THE
MANUFACTURER'S RECOMMENDATIONS FOR THE INTENDED PURPOSE.  USE THE
MORE STRINGENT METHODS WHEN MANUFACTURER'S RECOMMMENDATIONS,
AND PLANS & SPECIFICATIONS REQUIREMENTS DIFFER.  BRING ANY CONFLICTS
BETWEEN MANUFACTURER'S RECOMMENDATIONS AND PLANS & SPECIFICATIONS
REQUIREMENTS TO THE GOVERNMENTS ATTENTION.

7.0 CONTROLS

1.0 GENERAL

1.1 CONTRACT DOCUMENT DRAWINGS FOR MECHANICAL WORK ARE DIAGRAMMATIC
AND ARE INTENDED TO CONVEY SCOPE AND GENERAL ARRANGEMENT ONLY.  DO
NOT SCALE DRAWINGS. CONTRACTOR MUST BE RESPONSIBLE TO FIELD SURVEY
ACTUAL SITE CONDITIONS AND ACCOMMODATE ACTUAL SITE CONDITIONS AS
PART OF SCOPE OF WORK AT NO ADDITIONAL COST TO GOVERNMENT.

1.2 PROVIDE WORK INDICATED OR IMPLIED ON THE DRAWINGS UNLESS
SPECIFICALLY NOTED OTHERWISE.

1.3 PROVIDE MATERIALS, EQUIPMENT AND PERFORM LABOR REQUIRED TO PROVIDE
COMPLETE AND OPERABLE MECHANICAL SYSTEMS AS INDICATED ON THE
DRAWINGS, AS SPECIFIED, AND AS REQUIRED BY CODE.

1.4 WORK SHOWN ON THE DRAWINGS MUST BE PERFORMED BY THE CONTRACTOR
UNLESS SPECIFICALLY NOTED OTHERWISE.

1.5 EQUIPMENT SUBMITTALS AND SHOP DRAWINGS REQUIRED BY THE
SPECIFICATIONS MUST BE APPROVED IN ACCORDANCE WITH CONTRACT
REQUIREMENTS PRIOR TO PURCHASE, FABRICATION, AND INSTALLATION.

1.6 WHERE TWO OR MORE ITEMS OF THE SAME TYPE OF EQUIPMENT ARE REQUIRED,
THE PRODUCTS OF A SINGLE MANUFACTURER MUST BE USED.

1.7 VERIFY EXISTING CONDITIONS AT THE SITE AND REPORT DISCREPANCIES TO THE
CONTRACTING OFFICER BEFORE PROCEEDING WITH WORK.

1.8 LIMITS OF WORK ARE SHOWN FOR GENERAL REFERENCE AND DO NOT
ESTABLISH PRECISE BOUNDARIES OF WORK FOR TRADES THAT MAY BE
REQUIRED TO COMPLETE THE PROJECT.

1.9 THE VERBIAGE ON THE DRAWING INDICATING TYPES OF MATERIALS IS INTENDED
TO AID THE CONTRACTOR IN UNDERSTANDING THE VARIOUS CONDITIONS LIKELY
TO BE ENCOUNTERED.

1.10 THE CONTRACTOR IS RESPONSIBLE FOR DETERMINING QUANTITIES OF
MATERIALS REQUIRED TO COMPLETE THE PROJECT.

1.11 REFER TO DETAILS FOR ADDITIONAL REQUIREMENTS REGARDING SIZES AND
ARRANGEMENTS.

1.12 PAINT COLORS AND OTHER FINISHES ARE SUBJECT TO CHANGE FROM THOSE
LISTED IN THE CONTRACT DOCUMENTS WITHOUT NOTICE. CONTRACTOR TO
SUBMIT SAMPLES OF COLORS AND FINISHES TO CONTRACTING OFFICER FOR
REVIEW AND APPROVAL BEFORE THE INSTALLATION/FINISHING OF SURFACES.

1.13 IT IS THE CONTRACTOR'S RESPONSIBILITY TO DETERMINE AND TO MAINTAIN THE
BUILDING'S STRUCTURAL INTEGRITY DURING PHASES OF DEMOLITION AND NEW
WORK. PROVIDE REQUIRED SUPPORT, SHORING, PINNING, ETC. TO ASSURE THIS
REQUIREMENT.

1.14 MAINTAIN BUILDING IN WEATHERPROOF AND WATERTIGHT CONDITIONS
THROUGHOUT THE DURATION OF CONSTRUCTION.

1.15 FIRE STOP FLOOR/CEILING PENETRATIONS AND PENETRATIONS THROUGH RATED
PARTITIONS/WALLS.

1.16 LEGALLY DISPOSE OF DEMOLISHED MATERIALS OFF-SITE PER REGULATIONS OF
AUTHORITIES HAVING JURISDICTION OVER THIS PROJECT.

1.17 WORK SHOWN ON DRAWINGS INVOLVES THE REMOVAL, REPLACEMENT,
DEMOLITION, CUTTING, PATCHING AND PLASTERING OF EXISTING SURFACES IN
ROOMS ABOVE AND BELOW THE CONSTRUCTION AREA. THE CONTRACTOR MUST
RESTORE SURFACES AND FLOORS THAT ARE AFFECTED BY THEIR WORK. THE
CONTRACTOR MUST COORDINATE THE PATCHING AND REPAIR OF THEIR WORK
WITH THE WORK OF THE GENERAL CONTRACTOR’S FINAL FINISHES.

1.18 MAINTAIN A MINIMUM OF 6'-8" CLEARANCE TO UNDERSIDE OF PIPES, DUCTS,
CONDUITS, SUSPENDED EQUIPMENT, SUPPORTS, ETC., THROUGHOUT ACCESS
ROUTES IN MECHANICAL ROOMS.

1.19 COORDINATE FINAL EQUIPMENT CONNECTIONS WITH MANUFACTURERS'
CERTIFIED DRAWINGS. COORDINATE AND PROVIDE DUCTWORK AND PIPING
TRANSITIONS REQUIRED FOR FINAL EQUIPMENT CONNECTIONS. FIELD VERIFY
AND COORDINATE DUCTWORK AND PIPING DIMENSIONS BEFORE FABRICATION.

1.20 PROVIDE MISCELLANEOUS STEEL REQUIRED TO ENSURE INSTALLATION AND
SUPPORT OF MECHANICAL WORK AS SHOWN IN DETAILS FOR PIPING, DUCTWORK
AND EQUIPMENT (UNLESS OTHERWISE NOTED) AT NO ADDITIONAL COST TO THE
GOVERNMENT.

1.21 EQUIPMENT, PIPING, DUCTWORK, ETC., MUST BE SUPPORTED AS DETAILED AND
SPECIFIED TO PROVIDE A VIBRATION FREE INSTALLATION.

1.22 PROVIDE FLEXIBLE CONNECTIONS IN DUCTWORK SYSTEMS CONNECTED TO FANS
AND OTHER EQUIPMENT WHICH REQUIRE VIBRATION ISOLATION. FLEXIBLE
CONNECTIONS MUST BE PROVIDED AT THE POINT OF CONNECTION TO THE
EQUIPMENT UNLESS OTHERWISE INDICATED.

2.0 COORDINATION

2.1 SEVERAL PROJECTS MAY OCCUR AT THE SITE SIMULTANEOUSLY WITH THIS
PROJECT. COORDINATE WORK REQUIREMENTS UNDER THIS CONTRACT WITH
THESE PROJECTS.

2.2 THE CONTRACTOR MUST REVIEW DRAWINGS AND INCORPORATE PHASING
REQUIREMENTS IN BID.

2.3 MECHANICAL CONTRACTOR MUST REFER TO AND COORDINATE WITH  OTHER
DISCIPLINE DRAWINGS (INCLUDING ARCHITECTURAL, INTERIORS,
TELECOMMUNICATIONS, STRUCTURAL, CIVIL,  PLUMBING, ELECTRICAL AND FIRE
PROTECTION).

2.4 COORDINATE WITH THE ELECTRICAL CONTRACTOR:

2.4.1 LOCATION AND POWER REQUIREMENTS OF EQUIPMENT, CONTROL PANELS AND
DEVICES.

2.4.2 MECHANICAL CONTRACTOR MUST FURNISH MOTOR CONTROL DEVICES TO
ELECTRICAL CONTRACTOR FOR INSTALLATION. MOTOR CONTROL DEVICES
INCLUDE BUT ARE NOT LIMITED TO FUSED DISCONNECTS, DISCONNECTS, MOTOR
STARTING SWITCHES, PUSH BUTTON STATIONS, FRACTIONAL HORSEPOWER
MANUAL MOTOR STARTERS WITH THERMAL OVERLOADS, 3 PHASE MOTOR
CONTACTORS, COMBINATION MOTOR STARTERS, VARIABLE FREQUENCY DRIVES,
SINGLE PHASE MOTOR SPEED ADJUSTMENT DEVICES.

2.4.3 COORDINATE ELECTRICAL REQUIREMENTS AND LOCATIONS OF EQUIPMENT WITH
THE ELECTRICAL CONTRACTOR PRIOR TO ORDERING AND INSTALLATION.

MECHANICAL - HVAC REQUIRED CODES, STANDARDS, & REFERENCES
• INTERNATIONAL BUILDING CODE 2018
• INTERNATIONAL MECHANICAL CODE 2018
• ASHRAE 62.1-2016, VENTILATION FOR ACCEPTABLE INDOOR AIR QUALITY 
• ASHRAE 90.1-2013, ENERGY STANDARD FOR BUILDINGS EXCEPT LOW-RISE RESIDENTIAL BUILDINGS
• ASHRAE HANDBOOKS: 2017 FUNDAMENTALS, 2018 REFRIGERATION, 2019 HVAC APPLICATIONS, 2020 HVAC 

SYSTEMS AND EQUIPMENT
• ASHRAE 189.1-2014, STANDARD FOR THE DESIGN OF HIGH-PERFORMANCE GREEN BUILDINGS EXCEPT LOW-RISE 

RESIDENTIAL BUILDINGS
• ASHRAE TC 9.9 / TIA-589-D
• ALL OTHER APPLICABLE ASHRAE HANDBOOKS AND GUIDELINES.
• EPACT 2005
• ALL APPLICABLE NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) CODES AND STANDARDS
• SMACNA HVAC DUCT CONSTRUCTION STANDARDS, METAL AND FLEXIBLE
• SMACNA, HVAC SYSTEMS – TESTING, ADJUSTING, AND BALANCING
• CAMP LEJEUNE MECHANICAL DESIGN GUIDANCE
• ASTM - AMERICAN SOCIETY FOR TESTING AND MATERIALS
• UFC 1-200-01, DoD BUILDING CODE - (8 OCTOBER 2019)
• UFC 1-200-02, HIGH PERFORMANCE AND SUSTAINABLE BUILDING REQUIREMENTS - (CHANGE 04, 01 OCTOBER 

2019)
• UFC 3-101-01, ARCHITECTURE -  (CHANGE 5, 25 SEPTEMBER 2019)
• UFC 3-400-02, DESIGN: ENGINEERING WEATHER DATA - (20 SEPTEMBER 2018)
• UFC 3-410-01, HEATING, VENTILATING, AND AIR CONDITIONING SYSTEMS - (CHANGE 6, 30 MARCH 2020)
• UFC 3-450-01, NOISE AND VIBRATION CONTROL - (15 MAY 2013)
• UFC 3-580-01, TELECOMMUNICATIONS INTERIOR INFASTRUCTURE PLANNING AND DESIGN - (CHANGE 1, 01 JUNE 

2016)
• UFC 3-600-01 FIRE PROTECTION ENGINEERING FOR FACITILIES - (CHANGE 4, 7 FEBRUARY 2020)
• UFC 4-010-01, DoD MINIMUM ANTITERRORISM STANDARDS FOR BUILDINGS - (12 DECEMBER 2018)
• UFC 4-010-06, CYBERSECURITY OF FACILITY-RELATED CONTROL SYSTEMS - (CHANGE 1, 18 JANUARY 2017)

DESIGN CONDITIONS
CONDITIONS AS INDICATED IN THE RFP
OUTSIDE DESIGN CONDITIONS:

SUMMER: 91°F DB / 79°F MCWB
WINTER: 26°F DB

INSIDE CONDITIONS:
SUMMER: 78°F DB / 50% RH*
WINTER: 68°F DB*
* CONDITIONS ABOVE ARE PER RFP; REFER TO CONTROLS DRAWINGS AND MCBCL DESIGN POLICIES - A   

         GLOBAL INDOOR TEMPERATURE SETPOINT SHALL BE PROVIDED:
- 70° SETPOINT AT 50° OR BELOW AMBIENT

      - 76° SETPOINT AT 80° OR ABOVE AMBIENT
- GLOBAL SETPOINT SHALL RESET LINEARLY BETWEEN 50° AND 80° AMBIENT
- OCCUPANT SHALL BE ALLOWED SPACE ADJUSTMENT OF ±3°F FROM GLOBAL SETPOINT

OUTDOOR CONDITIONS FOR AIR-COOLED EQUIPMENT: 95°F DB
HEATING  & VENTILATING INSIDE CONDITIONS:

SUMMER: 10°F DB ABOVE AMBIENT
WINTER: 60°F DB

COMMUNICATION, IT ROOMS AND ELECTRICAL ROOMS INSIDE CONDITIONS:
SUMMER: 78°F DB, 55°F DEWPOINT
WINTER: N/A

MECH ROOM WITH HEAT PRODUCTING EQUIPMENT INSIDE CONDITIONS:
SUMMER: 10°F DB ABOVE AMBIENT
WINTER: 55°F DB

COLD MECHANICAL ROOMS INSIDE CONDTIONS:
SUMMER: N/A DB, 55°F DEWPOINT
WINTER: 55° DB

UNOCCUPIED MODE (NIGHT SETBACK):
SUMMER: 5°F DB HIGHER THAN INDOOR COOLING DESIGN CONDITIONS BUT NO HIGHER THAN 85°F DB.
WINTER: 10°F DB LOWER THAN INDOOR HEATING DESIGN CONDTIONS BUT NO LOWER THAN 60°F DB.

GENERAL NOTES
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ENLARGED HVAC MECHANICAL ROOM DUCTWORKA1

KEYNOTES
1 PLUMBING EQUIPMENT - REFER TO PLUMBING DRAWINGS.

2 CONCRETE MECHANICAL EQUIPMENT PAD ON LEVEL SURFACE. EXTEND
PAD 6'' BEYOND THE EDGE OF THE EQUIPMENT IN ALL DIRECTIONS.

3 CONNECTION TO LOUVER TO BE SPLIT TO SERVE AHU-1 AND SF-1.  RIGHT
CONNECTION: 28x36 TRANSITION TO 18x18 TO SERVE SF-1.  LEFT
CONNECTION: 20x36 CONNECTION, TRANSITION TO 16x16 TO SERVE AHU-1.

4 CONNECTION TO LOUVER TO BE SPLIT TO SERVE AHU-1 AND AHU-2.  LEFT
CONNECTION: 20x24 CONNECTION, TRANSITION TO 16x16 TO EXHAUST
AHU-1.  RIGHT CONNECTION: 76x24 CONNECTION, TRANSITION TO 60x24 TO
EXHAUST AHU-2.

5 DUCTWORK TRAVERSING 401 MECH (HOT), SHALL BE PROVIDED WITH
PROVIDED WITH VAPOR BARRIER IN ACCORDANCE WITH SPECIFICATIONS
FOR "DUCTS EXPOSED TO WEATHER".

6 TRANSITION DUCT TO/FROM FILTER BANK; FILTER BANK TO HOLD NOMINAL
24"x24" MERV 8 & MERV 13 DISPOSABLE FILTERS.

7 LOCATE AIRFLOW MEASUREMENTS STATION DOWNSTREAM OF FILTER
BANK AND UPSTREAM OF DOWNWARD ELBOW WITH UNOBSTRUCTED DUCT
DISTANCES IN ACCORDANCE WITH AFMS MANUFACTURER'S
REQUIREMENTS.

GENERAL NOTES
1 PROVIDE MANUAL VOLUME DAMPERS IN ALL RUN-OUTS TO DIFFUSERS, AT

ALL BRANCH TAKE-OFFS FROM MAIN SUPPLY DUCTS, AND WHERE DEEMED
NECESSARY BY TAB SUB-CONTRACTOR TO ACHIEVE PROPER SYSTEM
BALANCING.

2 ALL DUCT RUN-OUTS TO DIFFUSERS, REGISTERS AND GRILLES NOT
INDICATED ON THE PLANS SHALL BE SIZED TO MATCH THE NECK SIZE
INDICATED ON THE DIFFUSER, REGISTER AND GRILLE SCHEDULE.

3 ALL SUPPLY DUCT RUN-OUTS TO VAV BOXES NOT INDICATED ON THE PLANS
SHALL BE SIZED TO MATCH THE VAV BOX INLET SIZE INDICATED ON THE
VARIABLE AIR VOLUME (VAV) BOX SCHEDULE.

4 SHEET METAL FABRICATOR MAY SUBSTITUTE EQUIVALENT ROUND OR FLAT
OVAL DUCTWORK FOR RECTANGULAR SIZES INDICATED.  DUCTWORK
BETWEEN AHU AND VAV BOXES SHALL BE SIZED TO 0.2” STATIC PRESSURE
LOSS PER 100' OF DUCT RUN. DUCTWORK DOWNSTREAM OF VAV BOXES
SHALL BE SIZED TO 0.08” STATIC PRESSURE LOSS PER 100' OF DUCT RUN.
RETURN, EXHAUST AND TRANSFER AIR DUCTS SHALL BE SIZED TO 0.05”/100'
OF DUCT RUN.  ALL REVISIONS MUST BE COORDINATED WITH ALL OTHER
TRADES AND ILLUSTRATED IN DUCTWORK SHOP DRAWINGS FOR APPROVAL.

5 PLAN DRAWINGS ARE DIAGRAMMATIC IN NATURE AND DO NOT ILLUSTRATE
ALL SPECIFIC DUCT TAKE-OFF CONFIGURATIONS, TAPS, ETC.  REFER TO
PROJECT SPECIFICATIONS AND DUCTWORK DETAILS FOR SPECIFIC
REQUIREMENTS.

6 ALL EQUIPMENT SHALL BE INSTALLED WITH MANUFACTURER’S REQUIRED
ACCESS SPACE BETWEEN UNIT AND FULL HEIGHT WALLS AND OTHER
OBSTRUCTIONS.
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KEYNOTES
1 PLUMBING EQUIPMENT - REFER TO PLUMBING DRAWINGS.

2 CONCRETE MECHANICAL EQUIPMENT PAD ON LEVEL SURFACE. EXTEND PAD
6'' BEYOND THE EDGE OF THE EQUIPMENT IN ALL DIRECTIONS.

3 1” CD DOWN TO MOP RECEPTOR.  TERMINATE PIPE OPEN ENDED
APPROXIMATELY 3” ABOVE RECEPTOR.

4 ROUTE ALL CONDENSATE PIPING AT 1/8” PER 1’-0” SLOPE TOWARD POINT OF
TERMINATION. PROVIDE CLEANOUT AT ALL CHANGES OF DIRECTION
GREATER THAN 45°.

5 PROVIDE CSD-1 BOILER KILL SWITCH TO CUT POWER TO BOILERS - REFER
TO ELECTRICAL DESIGN FOR DETAILS.

GENERAL NOTES
1 PROVIDE MANUAL VOLUME DAMPERS IN ALL RUN-OUTS TO DIFFUSERS, AT

ALL BRANCH TAKE-OFFS FROM MAIN SUPPLY DUCT, AND IN ALL OTHER
AREAS AS REQUIRED TO PROVIDE PROPER SYSTEM BALANCING.

2 ALL SUPPLY AIR DUCT RUN-OUTS TO DIFFUSERS AND VAV BOXES SHALL BE
SIZED TO MATCH DIFFUSER NECK SIZE OR VAV BOX INLET SIZE UNLESS
OTHERWISE INDICATED.

3 SHEET METAL FABRICATOR MAY SUBSTITUTE EQUIVALENT ROUND OR FLAT
OVAL DUCTWORK FOR RECTANGULAR SIZES INDICATED.  DUCTWORK
BETWEEN AHU AND VAV BOXES SHALL BE SIZED TO 0.2” STATIC PRESSURE
LOSS PER 100' OF DUCT RUN, DUCTWORK DOWNSTREAM OF VAV BOXES,
RETURN, EXHAUST AND TRANSFER AIR DUCTS SHALL BE SIZED TO 0.08”/100'
OF DUCT RUN.  ALL REVISIONS MUST BE COORDINATED WITH ALL OTHER
TRADES AND ILLUSTRATED IN DUCTWORK SHOP DRAWINGS FOR APPROVAL.

4 PLAN DRAWINGS ARE DIAGRAMMATIC IN NATURE AND DO NOT ILLUSTRATE
ALL SPECIFIC DUCT TAKE-OFF CONFIGURATIONS, TAPS, ETC.  REFER TO
PROJECT SPECIFICATIONS AND DETAILS FOR SPECIFIC REQUIREMENTS.

5 ALL EQUIPMENT SHALL BE INSTALLED WITH MANUFACTURER'S REQUIRED
ACCESS SPACE BETWEEN UNIT AND FULL HEIGHT WALLS AND OTHER
OBSTRUCTIONS.

6 ALL HWS & HWR BRANCHES ARE 3/4" UNLESS NOTED OTHERWISE.

7 PROVIDE AN AIR VENT AT THE HIGH POINT OF EACH DROP IN THE HEATING
AND CHILLED WATER PIPING SYSTEMS.  ALL PIPING SHALL GRADE TO THE
LOW POINTS.  PROVIDE HOSE END DRAIN VALVES AT THE BOTTOM OF ALL
RISERS AND LOW POINTS.

8 INSTALL PIPING SO THAT ALL VALVES, STRAINERS, UNIONS, TRAPS,
FLANGES AND OTHER APPURTENANCES REQUIRING ACCESS ARE EASILY
ACCESSIBLE.  ALL VALVES SHALL BE INSTALLED SO THAT THE REMAINS IN
SERVICE WHEN EQUIPMENT OR PIPING ON EQUIPMENT SIDE OF VALVE IS
REMOVED.  ALL BALANCING VALVES AND BUTTERFLY VALVES SHALL BE
PROVIDED WITH POSITION INDICATORS AND MAXIMUM ADJUSTABLE STOPS
(AKA “MEMORY STOPS”).  ALL VALVES (EXCEPT CONTROL VALVES) AND
STRAINERS SHALL BE FULL SIZE OF PIPE BEFORE REDUCING SIZE TO MAKE
CONNECTIONS TO EQUIPMENT AND CONTROLS.

9 INSTALL PIPING WITHOUT FORCING OR SPRINGING.

SCALE: 1/4" = 1'-0"
ENLARGED HVAC MECHANICAL ROOM PIPINGA1

0

SCALE:

2' - 0" 4' - 0" 8' - 0"

1/4" = 1' - 0"
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FEC

PA PA

PA
PA

S
S

S
S

P PP

SIM CONTROL
(SERVER
ROOM)
304A

CRAC-01 CRAC-02 CRAC-03

ADJUSTABLE PERFORATED 
RAISED FLOOR TILE (TYPICAL) 
DESIGNED FOR AIR VOLUME 
WITH DAMPER OPEN OF 500 
CFM@ 0.1' STATIC PRESSURE.  
REFER TO SPECIFICATIONS 
SECTION 09 69 13 FOR 
ADDITIONAL INFORMATION.  
PROVIDE TILES AS SHOWN

B

C

17 18

1 1/4" HWS UP
3" CHWR UP
3" CHWS UP

1 1/4" HWR UP

NOTE:
ALL PIPING SHOWN IN THIS PLAN IS BELOW RAISED FLOOR SYSTEM.  
PIPING SHALL BE ROUTED IN A SINGLE PLANE OR IN A MANNER NOT TO 
RESULT IN AIRFLOW BLOCKAGE BEYOND RESTRICTING THE FLOOR 
PLENUM AREA BY MORE THAN A SINGLE INSULATED PIPE.

REFER TO CHILLED WATER FLOW DIAGRAM ON SHEET    FOR PIPE 
SIZING AND REVERSE RETURN CONFIGURATION SERVING CRAC UNITS.

1 1/4" HWS

3/4" HWR

1 1/4" HWR

3/4" HWS

1 1/4" HWR

1 1/4" HWR

M-702

SERVER RACK, REFER TO 
TELECOM DRAWINGS (TYPICAL)

SEE P-113; MECHANICAL HWS/R AND 
CHWS/R SHALL BE COORDINATED 
WITHIN CHASE ALONG WITH DOMESTIC 
PLUMBING LINE (CRAC HUMIDIFER 
MAKE UP WATER) TO ALLOW 
INSTALLATION OF REQUIRED 
BACKFLOW PREVENTER IN THIS 
LOCATION

A1
M-301

SIM CONTROL
(SERVER
ROOM)
304A

CRAC-01 CRAC-02 CRAC-03

50
"x

26
" 

R
A

B

C

17 18

C
400

E
1835

TYP 6

E
1835
TYP 6

10"Ø SA

36"x36" RA

DOMESTIC WATER FOR CRAC 
HUMIDIFICATION, REFER TO 
PLUMBING DRAWINGS

1 1/4" HWR DN
1 1/4" HWS DN
3" CHWR DN
3" CHWS DN

E
400

CEILING MOUNTED DUCTED RETURN 
AIR GRILLE WITH DAMPER (TYPICAL)

30
"x

26
" 

R
A

30
"x

26
" 

R
A

50
"x

26
" 

R
A

A1
M-301
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SCALE: 1/4" = 1'-0"
ENLARGED SIM CONTROL (SERVER ROOM) ROOM 304A FLOOR PLANA1

SCALE: 1/4" = 1'-0"
ENLARGED SIM CONTROL (SERVER ROOM) ROOM 304A REFLECTED CEILING PLANA3

0

SCALE:

2' - 0" 4' - 0" 8' - 0"

1/4" = 1' - 0"
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45° TAKEOFF

VOLUME DAMPER, 
TYPICAL

DROP TO A SUPPLY AIR 
DIFFUSER (RUNOUT 
FOR RA GRILLE OR EA 
GRILLE IS SIMILAR BUT 
W/O FLEX DUCT)

M-501
B2

M-501
A1

M-501
A3

AIR CUSHION PER 
SMACNA/ASHRAE

ALTERNATE METHOD OF 
DIVERGENCE / 

CONVERGENCE

TYPICAL MAIN DUCT 

DUCT 
INSULATION
(AS REQUIRED)

M-501
A4

MIN

"D""D"

SECTION - SUPPLY, OUTDOOR, OR MAKEUP

MANUAL VOLUME 
DAMPER

MANUAL VOLUME DAMPER 
(WHERE INDICATED ON PLANS)

NOTES:
1. "D" IS THROAT DIA OR SIDE DIM. OF SQUARE CONN.
2. MIN LENGTH OF STRAIGHT DUCT ABOVE CD IS "D".
3. ABOVE DETAILS ARE REPRESENTATIVE OF STANDARD DUCT CONNECTIONS, ONLY.  

THESE DETAILS ARE NOT INTENDED TO SHOW ALL POSSIBLE DUCT CONNECTIONS.

AIR FLOW

CEILING DIFFUSER

END OF DUCT

AIR FLOW

AIR FLOW

CEILING

EXHAUST OR RETURN REGISTER

NOTES:
1. SQUARE MAIN DUCT SHOWN, INSTALLATION WITH ROUND MAIN DUCT IS SIMILAR
2. INSTALL MANUAL BALANCE DAMPER AFTER AFTER 45 DEGREE EXPANDED TAKE-OFF; 

ALTERNATELY 45 DEGREE TAKE-OFFS WITH INTEGRAL MANUAL DAMPERS COMPLYING TO 
PROJECT SPECIFICATIONS AND SMACNA MAY BE USED.

3. PROVIDE PROPER INSTALLATION OF RADIUS AND SUPPORT PER SMACNA AND FLEX DUCT PER 
MFGR'S RECOMMENDATIONS FOR NO KINKING OR SIGNIFICANT AREA REDUCTION

IF REQUIRED, ROUND
DUCT ADAPTER FOR
RECTANGULAR
DIFFUSER

TIE OFF TO STRUCTURE (TYP)

NYLON DRAW BAND (TYP) METAL BAND SUPPORT (TYP)

SUPPLY AIR
DUCT

MAX 5'-0" LENGTH OF FLEXIBLE 
DUCT FULLY EXTENDED TO 
SUPPLY AIR DUCT (TYP)

SUPPLY AIR
DIFFUSER

T-BAR TYPE SUSPENDED CEILING
OTHER CEILING INSTALLATIONS SIMILAR

INSULATE WITH BLANKET FLEXIBLE 
MINERAL FIBER INSULATION

SHEET METAL 
SADDLE 1'-0" LONG

USE RIGID ELBOWS FOR 
CHANGE IN DIRECTION 
GREATER THAN 45°0' - 4" MIN

"D" MIN"D"
"D" MIN

45°

PLAN

PROVIDE DIFFUSER WITH INTEGRAL PANEL SUITABLE 
FOR LAY-IN CEILING APPLICATIONS WHERE REQ'D

"D""D" MIN

0' - 4" MIN

45°

SECTION - EXHAUST OR RETURN

END OF DUCT

NOTES:
1. SQUARE MAIN DUCT SHOWN, INSTALLATION WITH ROUND MAIN DUCT IS SIMILAR
2. INSTALL MANUAL BALANCE DAMPER AFTER AFTER 45 DEGREE EXPANDED TAKE-OFF; 

ALTERNATELY 45 DEGREE TAKE-OFFS WITH INTEGRAL MANUAL DAMPERS COMPLYING 
TO PROJECT SPECIFICATIONS AND SMACNA MAY BE USED.

IF REQUIRED, ROUND
DUCT ADAPTER FOR
RECTANGULAR
DIFFUSER

TIE OFF TO STRUCTURE (TYP)
METAL BAND SUPPORT (TYP)

SUPPLY AIR
DIFFUSER

T-BAR TYPE SUSPENDED CEILING,
OTHER CEILING INSTALLATIONS 
SIMILAR

INSULATE WITH BLANKET FLEXIBLE 
MINERAL FIBER INSULATION

NYLON DRAW BAND (TYP)

MAX 36" LENGTH OF 
FLEXIBLE DUCT FULLY 
EXTENDED TO SUPPLY 
AIR DUCT (TYP)

       4" MIN

MANUAL BALANCE DAMPER

SUPPLY AIR
DUCT

MANUAL BALANCE DAMPER

SUPPLY AIR DIFFUSER

PROVIDE DIFFUSER WITH INTEGRAL 
PANEL SUITABLE FOR LAY-IN CEILING 
APPLICATIONS WHERE REQ'D

T-BAR TYPE SUSPENDED 
CEILING OTHER CEILING 
INSTALLATIONS SIMILAR

1-1/2" POCKET SLIP

DUCT

NEOPRENE COATED FABRICBOLT  4" O.C.

1" FLANGE & HEM

SEAL ALL AROUND

EQUAL TO REQUIRED 
BRANCH DUCT 
DIMENSIONS

1/4 BRANCH DUCT 
WIDTH, MIN 4"

1" MIN ON TOP AND 
BOTTOM

MAIN DUCT

.45°

NOTES:
1. DAMPERS  FOR ROUND DUCTS SHALL BE SIMILAR TO THE DAMPER SHOWN ABOVE
2. ENSURE THAT FULL 90 DEGREE DAMPER BLADE MOVEMENT IS UNOBSTRUCTED
3. FOR DUCT HEIGHTS MORE THAN 12" PROVIDE FACTORY-FABRICATED OPPOSED BLADE DAMPERS

BLADE POSITION LOCK NUT

ALIGN HANDLE WITH 
DAMPER

ROD POSITIONING NUT 
HANDLE WITH SET 
SCREW

2"

2" STAND-OFF BRACKET,
BOLT TO DUCT

3/8" DIA THREADED ROD

16 GAUGE STEEL BLADE
STEEL CLAMP, BOLT TO BLADE
PROVIDE AN ADDITIONAL ANTI-SLIP
BOLT THRU THE ROD

ROTATION
(90 DEG)

12" MAX

ENSURE BOLTS CLEAR BLADE, 
OR INSTALL THEM IN OPPOSING 
CORNERS AWAY FROM BLADE 
ROTATION

BEARING FITTING,
BOLT TO DUCT

DUCT

1/4" CLEARANCE ALL-AROUND

STEEL ANGLE BLADE 
STOP, BOLT TO DUCT

18 GAUGE MIN. BLADES

2" X 1/2" X 1/8" STRUCTURAL FORMED 
CHANNEL FRAME-W SHALL NOT EXCEED 48"

SHAFT EXTENSION 
(LOCKING HARDWARE) 
EXTENDED TO SUIT 
INSULATION THICKNESS.

NOTE:
1)  ALL BRANCH DUCTS SHALL HAVE VOLUME DAMPERS

1/2"X1/2" ANGLE STOP BAR (TYP)

15°

ROUND SUPPLY DUCT 
SEE PLAN FOR SIZE

HORIZONTAL 
LINE

16 GA. BOOT WITH 45 
DEGREE TAKEOFF, 
SECURE TO DUCT 
AIRTIGHT

TURN BOOT COLLAR IN TO
PROVIDE SMOOTH AIR 
FLOW TO GRILLE

OPPOSED 
BLADE DAMPER

SUPPLY GRILLE FOR 
DETAILS SEE PLANS
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SCALE:NTS
TYPICAL SUPPLY OR RETURN DUCT DETAILB1.2 SCALE:NTS

DUCT CONNECTION DETAILSB2

SCALE:NTS
FLEXIBLE CONNECTION DETAILB1.1

SCALE:NTS
TYPICAL BRANCH DUCT TAKEOFF FITTING DETAILA1

SCALE:NTS
MANUAL VOLUME DAMPER DETAIL - 12" OR LESSA3

SCALE:NTS
MANUAL VOLUME DAMPER DETAIL - 12" OR MOREA4
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Y

DUCT RUNOUT,
SIZE PER 
DRAWINGS

SHEET METAL BOOT, PAINT VISIBLE
PORTION INSIDE DUCT WITH
FLAT BLACK PAINT.

GRILLE

NOTES: 
1. REFER TO GRILL, REGISTER AND DIFFUSER SCHEDULE 

FOR X & Y DUCT NECK SIZE CONNECTION TO RETURN 
GRILLE/REGISTER.

2. WHERE CFM IS SHOWN ON PLANS, DAMPER SHALL BE 
PLACED IN RETURN/EXHAUST DUCTWORK IN LOCATION 
SHOWN ON PLANS

6"

NOTE 2

X

WALL (CONC OR BLOCK)

MECHANICAL DUCT CONNECTION, 
PROVIDE DUCT SEALANT AS REQUIRED 
FOR AIRTIGHT CONNECTION

1/8" THICK (MINIMUM) STEEL WALL 
SLEEVE. WALL SLEEVE TO SERVE AS AIR 
DUCT. SIZE TO ACCOMMODATE.

1/2" CLEARANCE - FILL WITH FIBERGLASS 
MATERIAL OR FOAM

SECURE SIDE NON-SECURE SIDE

1/2" Ø STEEL INTRUSION 
PREVENTION BARS AT 6" ON 
CENTER MAX EACH WAY. 
WELD TO FRAME AND AT EACH 
INTERSECTION.

TYP

L4 x 3 x 1/4 (LLV) CONT PERIMETER 
ANGLE. SECURE ANGLES PER 
NOTES. ANGLES MUST LAP 
STRUCTURE OPENING BY 1" MIN.

GENERAL NOTES:
1. ANCHORAGE TO CONCRETE WALL OR SOLID BLOCK, USE HILTI KWIK 

BOLT 3 EXPANSION ANCHORS 3/8" Ø @ 3" OC (MIN)
2. ANCHORAGE TO HOLLOW CONCRETE BLOCK, USE HILTI HLC SLEEVE 

ANCHOR 3/8" Ø @ 3" OC (MIN)
3. ANCHORAGE TO METAL STUDS & GYP BOARD WALLS, USE CARBON 

STEEL THROUGH BOLT 3/8" (MIN). STUD WALL CONDITION NOT 
SHOWN BUT SIMILAR.

4. PROVIDE CARBON STEEL STRUCTURAL STEEL ANGLES, BARS AND 
SHEET PER ASTM A36.

5. WELD PER AMERICAN WELDING SOCIETY D1.1, STRUCTURAL STEEL.
6. GALVANIZED ANGLES AND ANCHORS MUST BE USED ON THE 

EXTERIOR SIDE OF EXTERIOR WALLS.

NOTES:
1. INTRUSION PREVENTION BARS SHALL BE PROVIDED FOR ANY PENETRATION LARGER 

THAN 96 in² OF ANY SECURE AREA BOUNDARY WALLS OR ROOFS IN SECURE AREA.

1/2" Ø BARS 6" ON 
CENTER EACH 
WAY (TYP)

1 1/2" x 1/4" BAR STEEL 
FRAME (TYP)

STEEL WALL SLEEVE

STEEL FRAME

STEEL BAR

WALL (CONC 
OR BLOCK)

ANGLE

ANCHOR

TYP

1"@ 8"
TYP

1/2"-1" (TYP)

1"@ 8"
TYP

HINGED ACCESS DOOR 
12" x 12" (MIN). INSTALL IN 
POSITION TO ALLOW FOR 
INSPECTION OF INTRUSION 
PREVENTION BARS

GROUT (IF CMU WALL)

WALL (CMU WALL 
SHOWN, MAY BE 
OTHER TYPE)

2"x2"x1/4" ANGLE TACK WELDED
OR RIVETED TO SLEEVE (TYP.)

DUCT

1" CLEARANCE BETWEEN (MAX.)

20  GAUGE GALVANIZED 
STEEL SLEEVE (TYP.)

TYPICAL INSULATION
ON EXTERIOR OF DUCT

20 GAUGE GALVANIZED 
STEEL COLLAR 
(EXPOSED WALL SIDES 
ONLY). SECURE TO WALL
ON 6 INCH CENTERS
(MINIMUM 4 FASTENERS
PER SIDE).

NOTES:
1. THIS DETAIL IS NOT APPLICABLE TO FIRE OR SMOKE RATED WALLS, REFER TO LIFE SAFETY 

DRAWINGS FOR LOCATION OF ALL FIRE/SMOKE RATED WALLS. 
2. DUCTWORK PENETRATING FIRE RATED WALLS SHALL BE MIN 16 GAUGE THICK. 
3. WALL PENETRATIONS OF RATED WALLS NOT INDICATED AS REQUIRING DAMPERS ON THE PLANS 

SHALL BE PROVIDED WITH FIRESTOPPING IN ACCORDANCE WITH SPECIFICATION SECTION 07 84 00 
FIRESTOPPING. 

4. STEEL COLLAR IS REQUIRED ONLY IN LOCATIONS WHERE THE WALL IS VISIBLE FROM THE SPACE, 
NOT REQUIRED WHERE PENETRATING WALLS ABOVE FINISHED CEILINGS.

BOLTS

1-1/2" ANGLE

NUT, BOLT OR 
WELDED

SHEET METAL 
SCREW

10 GAUGE SLEEVE

"S" SLIP TYPE WITH 
SHEET METAL SCREWS

HINGED ACCESS DOOR WITH CAM 
FASTENER AND NEOPRENE 
GASKET SEE SPECIFICATIONS 
FOR MINIMUM SIZE

MIN 1" LAP AROUND ENTIRE OPENING

CLEARANCE BETWEEN FIRE 
DAMPER AND WALL SHALL BE 1/8" 
PER FOOT OF PERIMETER

1-1/2" X 1-1/2" X 10 
GAUGE MINIMUM ANGLE 
IRON AROUND

NOTE:
1. PROVIDE FIRE DAMPER FOR ROUND DUCT OR USE TRANSITION FOR ROUND TO SQUARE DUCT.

6" MAXIMUM

1-1/4 X 1-1/4 X 3/16
ANGLE IRON 
SUPPORTS

1/2" THREADED
ROD (TYPICAL)

1/2" BOLT AND NUT
W/ 2 1/2" WASHER
(TYPICAL)

STRUCTURAL JOIST 
(TYPICAL)

1/2" NUT'S WASHERS, AND LOCK WASHERS
BOTH SIDES OF ANGLE (TYPICAL)

NOTE:
ALL DUCT SUPPORTS PER SMACNA.

SHEETMETAL SCREWS

CONCRETE
FASTENERS

1" STRAPS

PLANK PM / DM
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SCALE:NTS
DUCTED RETURN AIR CONNECTION DETAILC4

SCALE: NTS
SECURE AREA DUCT WALL PENETRATION DETAILB1

SCALE:NTS
DUCT PENETRATION THRU WALL DETAILC3

SCALE: NTS
FIRE DAMPER DETAILB3

SCALE:NTS
DUCT HANGER DETAILA4
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AIR

FLOW

AIR

FLOW

FLANGED DUCT
CONNECTION (TYP)

INTAKE LOUVER

1/2" X 1/2" BIRDSCREEN
(14 GAUGE)

MOTORIZED DAMPER

WALL LOUVER SEE 
PLANS FOR SIZES

OUTSIDE WALL REFER 
TO ARCH PLANS FOR 
CONSTR (TYP)

SUPPORT AS REQ'D

PROPELLER EXH FAN

PROVIDE NEW MOTORIZED 
DAMPER SERVING INTAKE 
LOUVER

ATTACH AND WEATHER SEAL ALL 
AROUND TO WALL OPENING / 
LOUVER ASSEMBLY

ATTACH AND WEATHER SEAL ALL 
AROUND TO WALL OPENING / 
LOUVER ASSEMBLY

NOTES:
1. PROVIDE BIRD SCREEEN ON THE INSIDE FACE 

OF THE DISCHARGE LOUVER.
2. PROVIDE OSHA APPROVED GUARDS AT FAN.

AIR
FLOW

HANGER SUPPORT 
ROD(SUPPORT FROM 
STRUCTURE  ABOVE)

BELT AND DRIVE GUARD

NOTES:
1. PROVIDE ADDITIONAL LATERAL OR AXIAL BRACING IF REQUIRED.
2. INLINE CABINET FAN IS SIMILAR.

TRANSITION AS 
REQUIRED

FAN MOTOR

VIBRATION ISOLATOR
(SPRING TYPE) (TYP)

THREADED ROD 
(TYPICAL)

[IF INLET UNDUCTED PROVIDE 
FLEX CONNECTION, EXPANDED 
ENTRY, AND 1/2"X1/2" 
BIRDSCREEN IN FRAME]

TRANSITION AS REQUIRED

FLEXIBLE CONNECTION (TYP)

PROVIDE WELDED STEEL ANGLE 
SUPPORT FRAME ALL AROUND

BOLT ANGLE SUPPORT TO 
EXHAUST FAN SUPPORT 
FRAME

FLOW SENSING RING

DDC VAV BOX CONTROLLER

TRANSITION TO DUCT SIZES 
INDICATED ON PLANS

SERVICE 
CLEARANCE

PROVIDE MINIMUM OF 6 DUCT 
DIAMETERS OF STRAIGHT 
RIGID DUCT BEFORE INLET.

KEYNOTES
1. PROVIDE FLEX DUCT CONNECTION FOR ALLIGNMENT WHERE REQ'D-NOT IN EXCESS 12" IN 

LENGTH AND NO MORE THAN 2" ALIGNMENT (DO NOT KINK)
2. PROVIDE MINIMUM 3'-0" NEC SERVICE CLEARANCE AT CONTROLLER SIDE OF VAV BOX
3. PROVIDE CEILING ACCESS DOOR WHEN INSTALLED ABOVE NON-ACCESSIBLE CEILINGS

2 3

1

BALL VALVE (TYP)

STRAINER W/ VALVED & 
CAPPED BLOWDOWN

2-WAY CONTROL VALVE

UNION (TYP)

MANUAL BALANCE VALVE

PT PORT (TYP)

HWR

HWS

VAV BOX OUTLET SIZE

HOT WATER COIL

AIRFLOW

DRAIN

MANUAL AIR VENT

M
V

SEE NOTES 1 & 2M

BIRDSCREENWALL SLEEVE BY GC

SLOPE TOWARDS EXTERIOR (TYP)

SEE NOTE 3

EXHAUST/INTAKE DUCTWORK 
(REFER TO DRAWINGS)

CLIP ANGLE

CAULKING ALL 
AROUND LOUVER 
(TYP)

NOTES:
1. FOR UNDUCTED APPLICATIONS PROVIDE SUFFICIENT DUCTWORK TO HOUSE MOTORIZED DAMPER.  
2. FOR APPLICATIONS WITHOUT MOTORIZED DAMPER CONNECT DUCT DIRECTLY TO LOUVER.
3. PROVIDE DUCT ACCESS DOOR FOR SERVICING OF MOTOR OPERATED DAMPER (IF REQUIRED). MAY BE 

MOUNTED ON PLENUM BOX IN LIEU OF INDIVIDUAL DUCTS

M

SEE NOTE 3

SEE NOTE 3

EXHAUST AIR PLENUM BOX

LOW LEAKAGE MOTORIZED DAMPER 
(3 CFM / FT2 @ 1.0" W.G.) (TYP)

REFER TO PLANS FOR MULTIPLE CONNECTIONS TO SHARED 
SERVICE LOUVER - EACH CONNECTION TO BE PROVIDED WITH MOD 
(FOR ATFP SHUTDOWN) & BDD TO PREVENT CROSS CONTAMINATION 
WHEN ASSOCIATED FAN SYSTEM NOT IN OPERATION (BDD MAY BE 
PROVIDED AT ASSOCATED FAN DISCHARGE)
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SCALE:NTS
WALL PROPELLER EXHAUST FAN AND ASSOCIATED INTAKE LOUVER/DAMPER ASSEMBLY DETAILA1

SCALE:NTS
INLINE FAN DETAILC2

SCALE: NTS
VARIABLE AIR VOLUME (VAV) BOX DETAILC4

SCALE:NTS
SHARED SERVICE LOUVER W/ PLENUM BOX AND MOTORIZED DAMPER DETAILA4
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2" TOP
CLEARANCE

4" RIGHT SIDE
CLEARANCE

36" FRONT
CLEARANCE

8" TOP
CLEARANCE

20" 
CLEARANCE

COMPRESSOR
SIDE

10" REAR
CLEARANCE TO BE 
CONFIRMED WITH 
PROVIDED UNIT IOM

REFRIGERANT PIPING TO BE INSTALLED 
IAW MANUFACTURER'S INSTALLATION 
REQUIREMENTS.  WHERE OUTDOOR UNIT 
IS LOCATED OUTSIDE OF MECHANICAL 
ROOM, JANITOR CLOSETS OR OTHER 
UNFINISHED SPACES, ROUTE VERTICAL 
PIPING INDOORS AND PENETRATE 
BUILDING EXTERIOR AT LOW ELEVATION.  
WHERE RISERS ARE INSTALLED 
VERTICALLY ON EXTERIOR WALLS COVER 
WITH LINE SET COVERS TO MATCH 
EXTERIOR WALL.

SEE PLAN SHEETS FOR 
ROUTING OF CONDENSATE

MAXIMUM 4" WALL PENETRATION

MOUNT INDOOR
UNIT SECURELY TO
WALL AT CORNERS

4' LEFT SIDE
CLEARANCE

10" SIDE
CLEARANCETO BE CONFIRMED 
WITH PROVIDED UNIT IOM

ANCHOR BOLTS
4-1/2" Ø  4 X 4"
IMBEDMENT

CAST-IN-PLACE 
CONCRETE PAD, SEE 
STRUCTURAL

NOTES:
1. LOCATE ADJACENT TO FIRE ALARM MANUAL PULL STATION IF APPLICABLE.
2. INTERLOCK WITH DDC SYSTEM, SEE SEQUENCE OF CONTROLS.
3. PROVIDE LABEL ON SWITCH AS FOLLOWS:

"HVAC EMERGENCY"

MANUAL PULL STATION

48" MAX (ADA)
42" MIN/48" MAX

(NFPA) NFPA 72 2010
EDITION (SECTION

17.14.4)

MANUAL PUSH BUTTON
SHUTDOWN STATION

PROVIDE ATFP SHUTDOWN SWITCH FOR HVAC SYSTEM 
SHUTDOWN IN ACCORDANCE WITH UFC 4-010-01. PROVIDE WITH 
COVER TO PREVENT ACCIDENTAL ACTIVATION, SEE PLANS FOR 
LOCATIONS.

FINISHED 
WALL

FIRE ALARM

PULL DOWN

HVAC 
EMERGENCY

FINISHED 
FLOOR

SEAL AROUND ALL OPENINGS WITH SILICONE 
SEALANT.  COLOR TO MATCH BUILDING

16 GAUGE
GALVANIZED SLEEVE

SUCTION
LINE

INSULATION

EXTERIOR WALL

1-5/8"
P-3300
"UNISTRUT"
OR EQUAL

WELD BOTH SIDES
(TYPICAL)

4" x 4" x 1/4" ANGLE
ANCHORED TO 
STRUCTURE WITH 
3/8" x 3" EXPANSION 
BOLTS

RUN INSULATION 
OF
SUCTION LINE 
THRU
CLAMP ASSEMBLY

SECURE 
REFRIGERANT 
PIPING TO 
SUPPORTS WITH 
"UNISTRUT" PIPE 
CLAMP OR EQUAL

NOTE:
LIQUID LINE 
SIMILAR

4" MAX

NOTES:
1. THIS DETAIL APPLIES TO ALL OVERHEAD MECHANCIAL EQUIPMENT WEIGHING 31 LBS OR MORE. (DOES NOT APPLY TO DISTRIBUTION 
SYSTEMS SUCH AS PIPING AND DUCTWORK).  ATFP BRACING SYSTEM, INCLUDING BUT NOT LIMITED TO FITTED COMPONENTS, RODS, 
ANGLES, CABLE AND HARDWARE, MUST BE FURNISHED THROUGH A SINGLE MANUFACTURER, TAILORED TO EACH APPLICATION.

2. THREADED ROD DIAMETER MUST BE SELECTED TO SUPPORT 1.5X THE EQUIPMENT TOTAL INSTALLED WEIGHT BASED ON TABLE 1 BELOW.

3. WIRE ROPE/CABLE TO BE INSTALLED WITH TWO CABLES ON EACH CORNER OF EQUIPMENT TO PREVENT LATERAL SWAY RESISTANCE AT A 
MINIMUM OF 0.5X THE EQUIPMENT WEIGHT.  CABLE MUST BE ASTM A603 PRE-STRETCHED, CLASS C GALV COATING. A MNIMUM OF TWO 
FERRULE CLAMPS ARE REQUIRED ON EACH END OF CABLE.  INSTALL CABLE AT 45-DEGREE SLOPE.  WHERE INTERFERENCE IS PRESENT, THE 
SLOPE MAY BE A MINIMUM OF 30 DEGREES OR A MAXIMUM OF 60 DEGREES PER VISCMA 412.

SUPPORT FRAMNG - SEE TABLE 2
FOR SPAN AND SIZE LIMITS

EQUIPMENT (NOTE 1)

SLOTTED CHANNEL FRAMING 
STIFFENER - SECURE TO ROD TOP 
AND BOTTOM (REQUIRED IF 
THREADED ROD EXCEEDS 1'-6")

ISOLATION
(AS REQUIRED)

RESTRAINT CLIP
(1/8" MIN)
EACH DIRECTION

3/32" STEEL CABLE (SEE NOTE 3)
CABLE X-BRACE AS SHOWN 
OCCURS ON ALL FOUR SIDES OF 
EQUIPMENT

THREADED ROD 
(SEE NOTE 2)

STRUCTURAL BEAMS

4" MAX

STRUCTURAL SUPPORT AS REQUIRED (SEE 
TABLE 2); COORDINATE WITH TRUSS 
MANUFACTURER FOR ACCEPABLE MEANS 
OF CONNECTION

LOCK WASHER
REQUIRED

ADJUSTABLE HINGE

ADJUSTABLE
HINGE

BEVEL WASHER
WHEN REQUIRED

TYPICAL HANGER CLAMPS

TRANSVERSE BRACE
HINGE CONNECTION

TYPICAL CONNECTIONS

HEX NUT WITH WASHER

STAKE EYE AND
CABLE ASSEMBLY

SEISMIC WIRE ROPE/CABLE

UNIVERSAL RESTRAINT 
CLIP
( URC ) WITH BOLT HOLE
PER CONNECTION BOLT 
DIA.

OVAL SLEEVE

UNIVERSAL RESTRAINT CLIP
( URC ) WITH BOLT HOLE
PER CONNECTION BOLT DIA.

SEISMIC WIRE ROPE/CABLE

CABLE LOOP

UNIVERSAL RESTRAINT CLIP
( URC ) WITH BOLT HOLE
PER CONNECTION BOLT DIA.

CABLE LOOP
OVAL SLEEVE

HOLE DIA. SIZED TO ACCOMMODATE
WIRE ROPE/CABLE UP TO
AND INCLUDING SIZE 36 WITHOUT
THE NEED FOR A THIMBLE.

URC'S ARE SIZED ACCORDING
TO THE BOLT HOLE SIZE &
ARE AVAILABLE IN:
1/4", 3/8", 1/2"
5/8", 3/4", 7/8"
1" & 1 1/4" DIA.
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SCALE:NTS
SPLIT SYSTEM AIR CONDITIONING OR HEAT PUMP UNIT (DUCTLESS)C1

SCALE:NTS
HVAC SHUTDOWN STATION INSTALLATION DETAILC4

SCALE:NTS
EXTERIOR WALL PENETRATION DETAILC2

SCALE:NTS
ATFP EQUIPMENT BRACING DETAILA1

SCALE:NTS
TYPICAL SUPPORT CONNECTIONB4

SCALE:NTS
TYPICAL CABLE ASSEMBLYA2

SCALE:NTS
UNIVERSAL RESTRAINT CLIP (URC)B2

1 4950

7/8 3750

3/4 2700

5/8 1800

1/2 1100

3/8 600

ROD DIA.

(IN)

MAX LOAD

(LBS)

TABLE 1

THREADED ROD

8' 300 1050

7' 650 1400

6' 900 1640

5' 1050 1750

4' 1150 1850

3' 1200 1940

SPAN LENGTH

(FT)

2x2x1/4

ANGLE

2.5x2.5x1/4

ANGLE

TABLE 2

SUPPORT ANGLE MAX LOADING (LBS)
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HOT WATER SUPPLY

HOT WATER RETURN

SEE PLANS FOR
PIPE SIZES

MOTOR 
HOUSING

MANUAL AIR VENT 
WITH GLOBE VALVE

2-WAY CONTROL 
VALVE

CALIBRATED BALANCING VALVE
BALL VALVE, TYPICAL

UNIT HEATER

UNION, TYPICAL
DRAIN

UNIT HEATER WILL BE 
SECURED TO STRUCTURE
WITH A MINIMUM OF
TWO BRACKETS

MOUNT BRACKET TO 
ADJACENT STRUCTURE OR 
WALL TO ORIENT UNIT AS 
SHOWN ON PLANS

EQUIPMENT
6" MIN

4"
 M

IN

22 GAUGE STAINLESS STEEL FORM (TO 
REMAIN IN PLACE AFTER CURE), PAINT 
"SAFETY YELLOW"

1" CHAMFER

SECURE TO SLAB

#3 @ 12" EW O.C.

3/8" THREADED ROD,
MATCH EQUIPMENT BOLT PATTERN

ROUGHEN SURFACE TO 1/8" AMPLITUDE, PROVIDE 
BONDING AGENT PRIOR TO PLACING NEW CONCRETE

FROM PUMP DISCHARGE

TO PUMP SUCTION

CHEMICAL
SHOT

FEEDER -
MIN 5 GAL 
CAPACITY

UNIONS (TYP)

DRAIN VALVE W/ 
HOSE CONNECTION, 
CAP & CHAIN

CHEMICAL FUNNEL

SHUT-OFF VALVE

3/4"

HANGER (TYP), FIRST 
THREE (3) HANGERS FOR 
EACH PIPE AND BRANCH 
SHALL BE SPRING AND 
NEOPRENE TYPE

BUTTERFLY VALVE, 
CALIBRATED BALANCING 
VALVE, & CHECK VALVE

PROVIDE STANTCHION 
PLATES WITH ISOLATION 
PADS MOUNTED ON 
HOUSKEEPING PAD

SUCTION DIFFUSER; SELECT 
SUCTION DIFUSER TO 
TRANSITION FROM SYSTEM 
PIPE SIZE TO PUMP INLET 
SIZE AS REQUIRED

PRESSURE GAUGE W/ 
GAUGE COCK (TYP)

BUTTERFLY VALVE (TYP)

FLEX CONNECTOR

PROVIDE LONG RADIUS ELL AT 
PUIMP DISCHARGE; ELL SHALL 
BE OF THE LONG RADIUSED 
REDUCING TYPE IF REQUIRED 
TO TRANSISTION FROM PUMP 
DISCHARGE TO SYSTEM 
PIPING SIZE; ALTERNATELY A 
REDUCER SHALL BE 
PROVIDED AT VERTICAL 
DISCHARGE OF ELL FITTING

STRAINER W/ BLOWDOWN 
BALL VALVE AND PIPE CAP

DRAIN W/ BALL VALVE 
AND PIPE CAP

FLOOR

INSTALL HANGER AT 
ELBOWS; WEIGHT OF 

VERTICAL PIPING SHALL 
BE SUPPORTED BY 
HANGERS AND NOT 

FLEXIBLE CONNECTORS

SHUT -OFF VALVE (TYP)

CHECK VALVE

MANUAL CALIBRATED 
BALANCING VALVE

WATER SUPPLY

UNION (UP THRU 2-1/2",FLANGE 3" AND 
OVER)

TYPICAL REDUCER (IF REQ'D)

Y-STRAINER WITH BLOWDOWN/DRAIN 
VALVE WITH 3/4" HOSE CONNECTION, CAP 
AND CHAIN

WATER RETURN

PRESSURE GAUGE W/GAUGECOCK

IN-LINE PUMP
NOTE:
SUPPORT PUMP FROM WALL, FLOOR, OR ROOF STEEL, DO NOT PIPE SUPPORT.

PRESSURE/TEMPERATURE PORT 
(TYP)

AV

AV

HIGH CAPACITY
AIR VENT

SERVICE VALVE (TYP)

INLET

DRAIN

PRESSURIZED BLADDER
EXPANSION TANK

WATER MAKE UP PACKAGE

PRESSURE GAUGE

UNION (TYP)

PRESSURE REDUCING VALVE
WITH CHECK. INSTALL VALVED
QUICK FILL BYPASS AROUND VALVE

CONNECT PER EXPANSION TANK 
MANUFACTURERS 
RECOMMENDATIONS

SHUT-OFF VALVE 
(FOR SERVICING)

PRESSURE GAUGE (TYP)
QUICK FILL BYPASS

AIR/DIRT 
SEPARATOR

*MULTIPLE BOILERS MAY BE CONNECTED TO COMMON CONDENSATE 
NEUTRALIZATION KIT IF PERMITTED BY BOILER MANUFACTURER

CONDENSATE NEUTRALIZATION KIT BY BOILER MFGR*

HWR

EXTEND CONDENSATE LINE TO FLOOR DRAIN

CONDENSATE DRAIN TRAP

FLUE CONNECTION; PROVIDE CATEGORY IV 
STAINLESS STEEL MULTI-WALL INSULATED PRE-
ENGINEERED/PREMANUFACTURED UL LISTED 
BOILER STACK MEETING NFPA 211 REQUIREMENTS.

4" HIGH (MIN) CONCRETE 
HOUSKEEPING PAD

COMBUSTION AIR CONNECTION

STRAINER W/ BLOWDOWN BALL VALVE

PRESSURE GAUGE W/ GAUGECOCK (TYP)

THERMOMETER (TYP)

PRESSURE RELIEF VALVE SET PER MFGR'S 
RECOMMENDATIONS - PIPE TO FLOOR DRAIN

PRESSURE / TEMPERATURE PORT (TYP)

MANUAL ISOLATION VALVE (TYP)

GAS CONNECTION - SEE PLUMBING DWGS

DRIP LEG

LUBRICATED PLUG

UL APPROVED GAS TRAIN

UNION

BP-# (SEE PLANS / DIAGRAMS FOR NUMBER)

HWS

FS

FLOW SWITCH

WALL

PROVIDE ANCHORS PER 
SPECIFICATION INSTALL PER 
MANUFACTURER'S 
INSTRUCTIONS.

PROVIDE SPRING 
HANGERS AND 
HARDWARE TO MEET 
THE REQUIREMENTS OF 
SPECIFICATION 230548.

PROVIDE METAL STRAPPING TO
SUPPORT PUMP MOTOR FROM 
STRUCTURAL FRAME SUPPORT.
TYP

P-3

P-4

STRUCTURAL SHAPE
SUPPORT FRAME

PROVIDE RUBBER ISOLATION 
BETWEEN MOTOR CASING 
AND STRAP. TYP

UNIT HEATER

UNIT HEATER WILL BE SECURED
TO STRUCTURE OR WALL WITH A 
MINIMUM OF TWO BRACKETS

ELASTOMERIC VIBRATION 
ISOLATOR

MOUNT BRACKET TO ADJACENT 
STRUCTURE OR WALL TO ORIENT 
UNIT AS SHOWN ON PLANS

PM / DM

BRANCH HEAD
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SCALE:NTS
HOT WATER UNIT HEATER DETAILC1

SCALE:NTS
EQUIPMENT PAD DETAILA1

SCALE: NTS
CHEMICAL SHOT FEEDER DETAILB2 SCALE: NTS

FLOOR SUPPORTED INLINE PUMP DETAILB4

SCALE:NTS
IN-LINE PUMP DETAILA4

SCALE:NTS
A2

HYDRONICS SYSTEM AIR SEPARATOR &
EXPANSION TANK SYSTEM CONNECTION

SCALE: NTS
BOILER PIPING DETAILC4

SCALE:NTS
PUMP SUPPORT DETAILC2

SCALE:NTS
ELECTRIC UNIT HEATER DETAILB1
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DRAIN PAN

CLEAN OUT
PLUG

PITCH DOWN
TOWARDS DRAIN DRAIN LINE SIZE FULL SIZE

OF DRAIN PAN OUTLET

"X"

"Y"

DRAIN PLUG

POSITIVE PRESSURE APPLICATION
(BLOW THROUGH UNIT)
"X" = TOTAL FAN SP + 2"
"Y" = 2" MINIMUM

NEGATIVE PRESSURE APPLICATION
(DRAW THROUGH UNIT)
"X" = 1/2 "Y"
"Y" = TOTAL FAN SP + 2"

NOTES:
1. FOR GYB. BOARD WALLS PROVIDE MIN. 16 GAUGE GALV. STEEL SLEEVE WITH
    LOCK-TYPE LONGITUDINAL SEAM.

1/4" GAP  ALL AROUND PIPE - MINIMUM

PROVIDE ESCUTCHEON 
FOR EXPOSED PIPING.

INSULATION (WHERE REQUIRED)

PROVIDE SEALANT TO ACHIEVE 
FIRE RESISTANCE RATING IN 
ACCORDANCE WITH UL 1479 
AND PROJECT FIRESTOPPING 
SPECIFICATIONS (BOTH SIDES)

ALUMINUM JACKET WITH FACTORY 
APPLIED MOISTURE BARRIER. EXTEND 
50mm BOTH SIDES AND SECURE BOTH 
ENDS WITH A WORM DRIVE STAINLESS 
STEEL BAND

REFER TO 
ARCHITECTURAL PLANS 
FOR SPECIFIC 
CONSTRUCTION OF WALL

26 GAUGE SHEET METAL 
SLEEVE CUT FLUSH WITH WALL

BACKUP MATERIAL

NOTES:
1. FOR GYB BOARD WALLS PROVIDE MIN. 16 GUAGE GALV. STEEL SLEEVE WITH LOCK-TYPE 

LONGITUDINAL SEAM. 
2. PIPE SLEEVES FOR NON-FIRE RATED WALLS SHALL BE PROVIDED WITH CLEARANCES IN 

ACCORDANCE WITH THE MECHANICAL SEISMIC SPECIFICATIONS.

1/4" GAP  ALL AROUND PIPE - MINIMUM

PROVIDE ESCUTCHEON FOR 
EXPOSED PIPING.

INSULATION 
(WHERE
REQUIRED)

PROVIDE SEALANT TO ACHIEVE 
FIRE RESISTANCE RATING IN 
ACCORDANCE WITH UL 1479 AND 
PROJECT FIRESTOPPING 
SPECIFICATIONS (BOTH SIDES)

ALUMINUM JACKET WITH FACTORY
APPLIED MOISTURE BARRIER. 
EXTEND 2" BOTH SIDES AND SECURE 
BOTH ENDS WITH A WORM DRIVE 
STAINLESS STEEL BAND

REFER TO ARCHITECTURAL PLANS 
FOR SPECIFIC CONSTRUCTION OF 
WALL

SCHEDULE 40 STEEL PIPE
SLEEVE CUT FLUSH WITH WALL

BACKUP MATERIAL

HIGH POINT
IN PIPING

HEADER

1/2" DIA. THREADOLET

1/2" DIA. x 3" LG. SCH. 80 NIPPLE

1/2" DIA. 300# THREADED HOSE 
BIBB W/SAFETY CAP AND CHAIN

HIGH POINT 
IN PIPING

3/4" BALL VALVE
MANUAL AIR VENT

ROUTE 1/8" DIA. CU. OVERFLOW 
TUBING TO FLOOR DRAIN3/4" AUTOMATIC AIR VENT

3/4" DIA. SCH. 80 NIPPLE

3/4" THREADOLET
3/4" BALL VALVE

3/4" DIA COUPLING

3/4" DIA. SCH. 80 NIPPLE

3/4" THREADOLET

3/4"TO 1/8" REDUCER

ROUTE 1/8" DIA. CU. 
OVERFLOW
TUBING TO FLOOR DRAIN

AUTOMATIC VENT

MANUAL VENT

EXPANSION LOOPS HUNG
HORIZONTALLY, SUPPORT 180° 
RETURN WITH MINIMUM 12"
LONG HANGER ROD TO ALLOW
1/4" MIN. HORIZONTAL
MOVEMENT.

PIPE HANGER ROD 
LOOSE
ENOUGH TO ALLOW 180° 
RETURN TO MOVE UP 
OR DOWN MINIMUM 1/4". 
(TYP)

ANCHOR GUIDES TO 
STRUCTURE TO 
PREVENT
LATERAL OR VERTICAL 
MOVEMENT.

PIPE GUIDES TO DIRECT
MOVEMENT OF PIPE 
AXIALLY, TYPICAL.

MANUFACTURED 
EXPANSION LOOP 
SYSTEM, SEE 
NOTE

NOTES:
1. LOOPS MAY BE INSTALLED INDIVIDUALLY OR BE NESTED 

(AS SHOWN) PER MANUFACTURERS RECOMMENDATIONS.

CLEVIS HANGER

PIPE

INSULATION

CONTINOUS THREADED 
ROD

GALVANIZED INSULATION
PROTECTION SHIELD
(12" MIN LENGTH,
1/2 PIPE CIRCUMFRENCE)

PIPE

INSULATION WITH
VAPOR BARRIER

SUPPORT NUT

LOCK NUT
HANGER ROD

EYE SOCKET

HEAVY DUTY BEAM CLAMP 
OR OTHER APPROVED 
ATTACHMENT

STRUCTURAL STEEL BEAM
OR OTHER APPROVED
STRUCTURAL MEMBER

OVERSIZED ADJUSTABLE
CLEVIS HANGER TO
ACCOMODATE INSULATION

NOTES:
1. REFER TO SPECIFICATIONS FOR HANGER ROD SIZES AND SPACING. THE 

SPACING SHOWN IN SPECIFICATION IS MAXIMUM SPACING PIPE WILL SPAN. 
THE HANGER SUPPORTS AND STRUCTURAL ELEMENTS OF THE BUILDING 
SHOULD BE CHECKED FOR LOAD SUPPORT. SPACING MAY HAVE TO BE 
REDUCED TO LIGHTEN LOAD ON CERTAIN HANGER SUPPORTS. DERATE EXP. 
SHIELDS BY 50%.

INSULATION SHIELD

PLANK

EXPANSION BOLT:
1 1/4" MAX EMBEDMENT

PM / DM

BRANCH HEAD
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SCALE:NTS
CONDENSATE TRAP/DRAIN DETAILC1

SCALE:NTS
PIPE WALL PENETRATION DETAILB2

SCALE:NTS
WALL PENETRATON DETAILC2

SCALE:NTS
VENT AND DRAIN DETAILA1

SCALE:NTS
HYDRONIC EXPANSION LOOP DETAILB1

SCALE:NTS
TYPICAL PIPE SUPPORT DETAILA4

SCALE:NTS
PIPE HANGER DETAILB4
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MV

D

COIL

MANUAL AIR VENT

PRESSURE GAUGE

THERMOMETER  IN WELL (TYP)

2-WAY ATC VALVE

MANUAL CALIBRATED 
BALANCING VALVE (TYP)

ISOLATION VALVE (TYP)

PRESSURE/TEMPERATURE PORT (TYP)

STRAINER (TYP)

CONDENSATE TRAP

INSULATED DRAIN PAN

TERMINATE AT FLOOR DRAIN
UNLESS NOTED OTHERWISE

TYPICAL UNION FOR SMALLER PIPE 
SIZES, FLANGES FOR LARGER SIZES

3/4" DRAIN VALVE WITH HOSE 
CONNECTION, CAP, & CHAIN (TYP)

NOTE:
DRAIN PAN & TRAP REQUIRED ON HYDRONIC HEATING COILS UNLESS NOTED OTHERWISE

RETURN

SUPPLY

CWR

CWS

DRAIN

MV RETURN

D

COIL

MANUAL AIR VENT

PRESSURE GAUGE

THERMOMETER  IN WELL (TYP)
3-WAY ATC VALVE

MANUAL CALIBRATED 
BALANCING VALVE (TYP)

ISOLATION VALVE (TYP)

PRESSURE/TEMPERATURE PORT (TYP)

STRAINER 

CONDENSATE TRAP

TERMINATE AT FLOOR DRAIN
UNLESS NOTED OTHERWISE

INSULATED DRAIN PAN

NOTE:
1. INSTALL 3-WAY VALVES AT COILS/LOADS OUT IN SYSTEMS AS REQUIRED TO ALLOW SYSTEM MINIMUM 

FLOWS, AND TO  ALLOW PIPING SYSTEM THROUGHOUT BUILDING TO STAY AT TEMPERATURE
2. DRAIN PAN & TRAP REQUIRED ON HYDRONIC HEATING COILS UNLESS NOTED OTHERWISE

3/4" DRAIN VALVE WITH HOSE 
CONNECTION, CAP, AND CHAIN (TYP)

TYPICAL UNION FOR SMALLER PIPE 
SIZES, FLANGES FOR LARGER SIZES

SUPPLY

DRAIN

DRAIN VALVE

PROVIDE ELECTRICAL HEAT TRACING FOR ALL 
EXPOSED PIPING, ACCESSORIES, AND COMPONENTS 
ABOVE GRADE NOT PROVIDED BY HEAT TRACING 
FROM CHILLER MANUFACTURER. HEAT TRACING 
SHALL BE PROVIDED ON VERTICAL PIPING BELOW 
GRADE TO DEPTH OF HORIZONTALLY ROUTED 
BURIED PIPE.

REINFORCED CONCRETE
PAD BY GC, SEE CIVIL DRAWINGS
FOR DETAILS

TYPICAL BUTTERFLY VALVE

TYPICAL CALIBRATED BALANCE VALVE

TYPICAL FLEX CONNECTION VALVED PRESSURE GAUGE ASSEMBLY

AIRFLOW

CONTROL PANEL

EVAPORATOR
CMPR

CHWR

FS

CHWS

STRAINER W/VALVED AND 
CAPPED BLOWDOWN

TYPICAL THERMOMETER IN WELL
TYPICAL PETE'S PLUG
DPS ASSEMBLY

MOUNT UNIT ON NEOPRENE ISOLATORS PER 
MANUFACTURER'S INSTALLATION AND OPERATION MANUAL

TOP OF PIPE MIN
3'-6" BELOW GRADE

KEYNOTES:
1.   PROVIDE PIPE SLEEVE  WITH WATER STOP AND ANCHOR COLLAR; SEAL WITH LINK SEAL OR IN

ACCORDANCE WITH PIPE MANUFACTUER'S INSTALLATION INSTRUCTIONS.
2.  EXTEND PREFABRICATED/PRESINSULATED PIPE TO 12” ABOVE FINISHED FLOOR
3.  EXTEND PIPING SERVING CURRENT BUILDING CHILLER/CHILLED WATER SYSTEM AS INDICATED ON DP-2

PLANS; FOR PIPING DEDICATED FOR FUTURE CENTRAL ENERGY PLANT CONNECTION; PIPE TO BE
CAPPED AND SEALED.

4.  EXTEND CHILLED WATER PIPING TO CHILLER - SEE CIVIL PLANS FOR SITE DISTRIBUTION ROUTING; FOR
PIPING DEDICATED FOR FUTURE CENTRAL ENERGY PLANT CONNECTION THE PIPE IS TO BE CAPPED AND
SEALED A MINIMUM OF 5' OUTSIDE THE BUILDING FOUNDATION LINE.

5.  PRE-FABRICATED/PREINSULATED PIPING FOR DIRECT BURIAL SITE DISTRIBUTION; REFER TO
SPECIFICATION SECTION 33 61 00.

T/SLAB EL
RE: ARCHFIN GRADE

RE: CIVIL

THRUST BLOCKING

5

4

1

3

2

1

FIN FLR.

CARRIER PIPE

PIPE SLEEVE & SEAL 
(BY INSTALLATION CONTR.)

HDPE PIPING SYSTEM 
(POLYCORE HDPE) - INSTALL IN 
ACCORDANCE WITH 
MANUFACTURER'S 
INSTALLATION INSTRUCTIONS.

-
1'

-0
"

REFER TO CIVIL 
DRAWINGS FOR 

REQUIRED PIPE DEPTH
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SCALE: NTS
COIL PIPING W/2-WAY VALVES DETAILB4

SCALE: NTS
COIL PIPING W/3-WAY VALVESC4

SCALE:NTS
AIR COOLED CHILLER PIPING DETAILA3

SCALE:NTS
TYPICAL CHW SERVICE PIPINGA1

SCALE:NTS
PIPING RISER DETAILB1
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4. PROVIDE WITH MERV 8 & 13 FILTERS ON UNIT SUPPLY; FILTERS AS RECOMMENDED BY MANUFACTURER FOR HX PROTECTION ON UNIT EXHAUST; PROVIDE WITH 2 SETS OF FILTERS; PROVIDE DIFFERNTIAL PRESSURE GAUGES ACROSS FILTER SECTIONS

3. UNIT COILS SHALL BE COPPER TUBE ALUMINIM FIN WITH ELECTROFIN COATING; ALL INTERIOR CASING PANELS SHALL BE STAINLESS STEEL.

2. UNIT SHALL BE FACTORY WIRED BY MANUFACTUER; CIRCUIT CONNECTIONS AS SCHEDULED FOR SUPPLY/EXHAUST FAN SECTIONS.

NOTES: 1. HEATING AND COOLING COIL SIZING BASED ON REMOVAL/FAILURE OF ENERGY RECOVERY SECTION.

85.2 / 74.0 89.7 / 75.5 44.5 40.3 2 - EF 460 / 3 / 60 8.2 10.3 15.0
AHU-2

33,500 /
17905

7,500 5,000 8/(92) 394.4
42 /
52

13.5 0.85
1194 /
1980

83.2 /
70

51.0/
50.9

1/(80) 26.3
140/
110

0.7 0.02 394
44.9 /
71.6

91.0 / 79.0 81.0 / 67.0 26.0 68.0
4 15 7.99 2.25 1 5 2.89 1.50

1 - SF 460 / 3 / 60 80.0 100.0 175
TRANE

CSAA025 (ERU) /
CSAA080 (MAIN)

1 - 4

83.9 / 72.7 89.5 / 75.4 48.8 40.6 2 - EF 460 / 3 / 60 3.4 4.3 15.0
AHU-1

5,750 /
2,980

1,500 1,250 8/(95) 70.0
42 /
52

15.0 1.15
207.3 /
351.3

83.6 /
70.4

51.0/
50.9

1/(80) 3.7
140/
110

0.1 0.02 56
40.6 /
62.9

91.0 / 79.0 81.0 / 67.0 26.0 68.0
1 10 5.90 2.00 1 1.5 1.66 0.75

1 - SF 460 / 3 / 60 14.0 17.5 30
TRANE CSAA012 1 - 4

(°F/°Fwb) (°F/°Fwb) (°F) (°F)

ENT AIR (TOP)
LVG AIR (BOT)

ENT AIR (TOP)
LVG AIR (BOT)

ENT AIR (TOP)
LVG AIR (BOT)

ENT AIR (TOP)
LVG AIR (BOT)

OA RET/EXH OA RET/EXHSUPPLY
(CFM)
MAX /
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EAT
DB/
WB
(°F)
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(GPM)
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T 
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)

C
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U

IT VOLT /
PHASE /
HERTZ

FLA MCA MOP MANUF MODEL
TAG

UNIT AIRFLOWS CHILLED WATER COOLING COIL HOT WATER HEATING COIL ENERGY RECOVERY SECTION SUPPLY FAN DATA EXHAUST FAN DATA ELECTRICAL BASIS OF DESIGN

NOTES

AIR HANDLING UNIT SCHEDULE (AHU-1 & 2) - P1338

11/15/2021 10:05

7.  MANUFACTURER'S INTEGRAL SMOKE DETECTION AND SYSTEM SHUTDOWN BY SUCH DETECTION SHALL BE DISABLED IF PROVIDED; SHUTDOWN OF THE CRAC UNITS SHALL BE UNDER THE CONTROL OF THE FIRE ALARM SYSTEM.

6. PROVIDE WITH MANUFACTURER'S STANDARD STEAM GENERATING ELECTRODE TYPE HUMIDIFIER.

5. PROVIDE AN AUXILLIARY DRAIN CONNECTION AT CONDENSATE DRAIN.

4. CONDENSATE PAN SHALL BE DOUBLE SLOPED AND CONSTRUCTED OF NON-CORROSIVE MATERIALS.

3.  PROVIDE WITH 4" MERV-8 PRE-FILTERS.

2. CRAC UNITS FOR SIM CONTROL (SERVER ROOM) 304A HAVE BEEN SELECTED BASED ON PROVIDING "N+1" SERVICE TO THE SPACE; PROVIDE EACH UNIT WITH BACnet MSTP CAPABLE DDC CARD TO INTEGRATE INTO THE DDC SYSTEM;
     INTERFACE UNIT CONTROLS TOGETHER TO SERVE AS AN N+1 SYSTEM (REFER TO CONTROL DRAWINGS).

1. PROVIDE WITH MANUFACTURER'S 24" HIGH FLOOR STAND TO INSTALL LEVEL WITH RAISED FLOOR; BASIS OF DESIGN UNIT DIMENSIONS ARE 68.4" WIDTH X 35.5" DEPTH X 76.2" HEIGHT.

NOTES:

CRAC-03 304A - SIM CONTROL (SERVER ROOM) DOWNFLOW 11000 0.5 (2) @ 3.9 254 / 230 42 / 52 50.0 29.1 70 / 58.5 52.3 35.4 140 / 110 2.5 <10 15.0 460 / 3 / 60 21.8 25 STULZ TR-CFD-060 1 - 7

CRAC-02 304A - SIM CONTROL (SERVER ROOM) DOWNFLOW 11000 0.5 (2) @ 3.9 254 / 230 42 / 52 50.0 29.1 70 / 58.5 52.3 35.4 140 / 110 2.5 <10 15.0 460 / 3 / 60 21.8 25 STULZ TR-CFD-060 1 - 7

CRAC-01 304A - SIM CONTROL (SERVER ROOM) DOWNFLOW 11000 0.5 (2) @ 3.9 254 / 230 42 / 52 50.0 29.1 70 / 58.5 52.3 35.4 140 / 110 2.5 <10 15.0 460 / 3 / 60 21.8 25 STULZ TR-CFD-060 1 - 7

AIR
FLOW
(CFM)

ESP
(IN

WG)

FAN
(HP)

TOTAL /
SENSIBLE

(MBH)

EWT
/LWT
(°F)

GPM
MAX
PD
(FT)

EAT
DB/WB

(°F)

LAT
DB
(°F)

CAPACITY
(MBH)

EWT/
LWT
(°F)

GPM
PD
(FT)

VOLT/
PHASE/
HERTZ

MCA MFS MANUF. MODEL
TAG SPACE SERVED

UNIT
TYPE

ECM FAN DATA COOLING CAPACITY HEATING CAPACITY

HUMIDIFIER
CAPACITY

(lb/h)

ELECTRICAL BASIS OF DESIGN

NOTES

COMPUTER ROOM AIR CONDITIONER (CRAC) SCHEDULE - P1338
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5. VAV BOX HEATING COIL TO BE PROVIDED WITH 3-WAY VALVE FOR TO ALLOW MINIUM FLOW BYPASS AND CONTINUOUS HOT WATER DISTRUBTION TO END OF REVERSE RETURN LOOPS.

4. HOT WATER COIL PERFORMANCE DATA IS BASED ON A 140 DEGREE EWT - MFG TO PROVIDE SPECIFIC COIL PARAMETERS  (FPI, ETC.) TO MEET ALL REQUIRED PERFORMANCE CRITERIA
    (MBH @ 140° INPUT; TOTAL APD ACROSS BOX & COIL)

3. MAXIMUM ALLOWABLE DISCHARGE OR RADIATED NOISE CRITERIA (NC) = 30.

2. MAXIMUM DISCHARGE STATIC PRESSURE DOWNSTREAM = 0.5 INCHES WATER GAUGE.

NOTES: 1. MAXIMUM ALLOWABLE STATIC PRESSURE LOSS ACROSS THE BOX = 0.5 INCHES WATER GAUGE.

VAV-2.33   C020 - CORRIDOR (WEST) 175 90 4 90 3.9 0.5 1 140 124 0.60 95 TRANE VCWF 1 - 5

VAV-2.32   104C - FIRE ROOM 450 225 6 225 8.1 0.5 2 140 107 0.20 88 TRANE VCWF 1 - 5

VAV-2.31   104B - FIRE ROOM 450 225 6 225 8.1 0.5 2 140 107 0.20 88 TRANE VCWF 1 - 5

VAV-2.30   104A - FIRE ROOM 450 225 6 225 8.1 0.5 2 140 107 0.20 88 TRANE VCWF 1 - 5

VAV-2.29   103A - FIRE STORAGE & CORRIDOR C013 350 350 6 350 12.6 1.0 2 140 115 0.65 88 TRANE VCWF 1 - 5

VAV-2.28   L010 - MAIN ENTRY LOBBY 1,250 625 12 625 22.1 1.5 2 140 110 0.20 88 TRANE VCWF 1 - 5

VAV-2.27   100 - ENTRY WS 125 65 4 65 3.4 0.5 1 140 126 0.52 103 TRANE VCWF 1 - 5

VAV-2.26   102 - BRIEF/DEBRIEF 750 375 8 375 14.2 1.5 2 140 121 0.20 90 TRANE VCWF 1 - 5

VAV-2.25   101 - BRIEF/DEBRIEF 750 375 8 375 14.2 1.5 2 140 121 0.20 90 TRANE VCWF 1 - 5

VAV-2.24   C020 - CORRIDOR (EAST) 250 200 5 200 7.8 0.5 2 140 108 0.20 91 TRANE VCWF 1 - 5

VAV-2.23   C030 -CORRIDOR 600 450 8 450 16.2 1.0 3 140 107 0.20 88 TRANE VCWF 1 - 5

VAV-2.22   C031 - COR, 305 COMM 250 200 5 200 7.8 0.5 2 140 108 0.20 91 TRANE VCWF 1 - 4

VAV-2.21   300C - SIMULATION CLASSROOM 1,800 900 14 900 35.3 2.5 2 140 112 0.30 91 TRANE VCWF 1 - 4

VAV-2.20   300Z - SIMULATION CLASSROOM 1,800 900 14 900 35.3 2.5 2 140 112 0.30 91 TRANE VCWF 1 - 4

VAV-2.19   301B - SIMULATION CLASSROOM 1,800 900 14 900 35.3 2.5 2 140 112 0.30 91 TRANE VCWF 1 - 4

VAV-2.18   301A - SIMULATION CLASSROOM 1,800 900 14 900 35.3 2.5 2 140 112 0.30 91 TRANE VCWF 1 - 4

VAV-2.17   300B - SIMULATION CLASSROOM 1,800 900 14 900 35.3 2.5 2 140 112 0.30 91 TRANE VCWF 1 - 4

VAV-2.16   300Y - SIMULATION CLASSROOM 1,800 900 14 900 35.3 2.5 2 140 112 0.30 91 TRANE VCWF 1 - 4

VAV-2.15   300A - SIMULATION CLASSROOM 1,800 900 14 900 35.3 2.5 2 140 112 0.30 91 TRANE VCWF 1 - 4

VAV-2.14   300X - SIMULATION CLASSROOM 1,800 900 14 900 35.3 2.5 2 140 112 0.30 91 TRANE VCWF 1 - 4

VAV-2.13B   201 - AUDITORIUM/READY RM (EAST) 1,250 700 12 700 32.3 2.0 3 140 107 0.35 97 TRANE VCWF 1 - 4

VAV-2.13A   201 - AUDITORIUM/READY RM (WEST) 1,250 700 12 700 32.3 2.0 3 140 107 0.35 97 TRANE VCWF 1 - 4

VAV-2.12   202 - EXERCISE CONTROL 1,800 900 14 900 35.3 2.5 2 140 112 0.30 91 TRANE VCWF 1 - 4

VAV-2.11   200C - SIMULATION CLASSROOM 1,200 600 10 600 21.8 1.5 2 140 110 0.40 89 TRANE VCWF 1 - 4

VAV-2.10   200A - CLASSIFIED SIMULATION CLASSROOM 1,800 900 14 900 35.3 2.5 2 140 112 0.30 91 TRANE VCWF 1 - 4

VAV-2.09   200B - CLASSIFIED SIMULATION CLASSROOM 1,800 900 14 900 35.3 2.5 2 140 112 0.30 91 TRANE VCWF 1 - 4

VAV-2.08   203/C021/C022 - STORAGE AND CORRIDOR 600 600 8 600 21.9 1.5 3 140 110 0.30 89 TRANE VCWF 1 - 4

VAV-2.07   304B/304A/C034 - SIM CONTROL (SERVER/VAULT); CORR 850 600 10 600 21.8 1.5 2 140 111 0.40 88 TRANE VCWF 1 - 4

VAV-2.06   302 - SERVER ADMIN 250 125 5 125 4.5 0.5 1 140 121 0.60 88 TRANE VCWF 1 - 4

VAV-2.05   303A - SECURE WS 200 100 5 100 4.1 0.5 1 140 123 0.60 93 TRANE VCWF 1 - 4

VAV-2.04   303B - SECURE VTC 450 225 6 225 8.1 0.5 2 140 107 0.20 88 TRANE VCWF 1 - 4

VAV-2.03   209 - BRIEF / DEBRIEF 350 175 6 175 7.4 0.5 2 140 110 0.20 94 TRANE VCWF 1 - 4

VAV-2.02   206 - BREAK ROOM; C023 - COR 800 450 10 450 19.4 1.5 2 140 114 0.40 94 TRANE VCWF 1 - 4

VAV-2.01   207 - EXERCISE CONTROL, 208 COMM 650 325 8 325 11.3 1.0 2 140 117 0.10 87 TRANE VCWF 1 - 4

VAV-1.09   C012 - CORRIDOR 350 200 6 200 7.8 0.5 2 140 109 0.75 91 TRANE VCWF 1 - 4

VAV-1.08   105 - LIBRARY / FILE STORAGE 600 300 8 300 11.1 1.0 2 140 118 0.10 89 TRANE VCWF 1 - 5

VAV-1.07   106 - NCOIC / SUPPLY CLERK 200 100 5 100 4.1 0.5 1 140 123 0.60 93 TRANE VCWF 1 - 4

VAV-1.06   107 - SIM OPERATOR 1,000 500 10 500 20.3 1.5 2 140 112 0.40 92 TRANE VCWF 1 - 4

VAV-1.05   108 - ADMIN BREAK ROOM & C011 CORRIDOR 450 300 6 300 11.8 1.0 2 140 116 0.70 91 TRANE VCWF 1 - 4

VAV-1.04   111 - OIC OFFICE 125 65 4 65 3.4 0.5 1 140 126 0.52 103 TRANE VCWF 1 - 4

VAV-1.03   109 - SIM ANALYST 1,500 750 12 750 27.3 2.0 2 140 112 0.30 88 TRANE VCWF 1 - 4

VAV-1.02   114, 113, 112, C014, C016 - OFFICES & CORRIDOR; 115 COMM 625 315 8 315 11.2 1.0 2 140 117 0.10 88 TRANE VCWF 1 - 4

VAV-1.01   402 - STORAGE / SHIPPING / RECEIVING 900 450 10 450 19.4 1.5 2 140 114 0.4 94 TRANE VCWF 1 - 4

MAX MIN EWT LWT

HTG
AIRFLOW
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COIL
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WPD

(FT H2O)

LAT
(°F)

MANUF MODEL
TAG SPACE SERVED

COOLING CFM
INLET
DUCT
SIZE
(DIA)

REHEAT COIL DATA BASIS OF DESIGN
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VARIABLE AIR VOLUME (VAV) BOX SCHEDULE - P1338
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5.  LOUVER SELECTED FOR SHARED SERVICE OF MULTIPLE DEVICES; INSULATED PLENUM BOX SHALL BE PROVIDED BEHIND
     LOUVER WITH DUCTED CONNECTION TO EACH DEVICE (COMPLETE WITH BACKDRAFT DAMPERS TO PREVENT CROSS FLOW
     IN ADDITION TO MOTORIZED DAMPERS FOR CONTROL AND ATFP SHUTDOWN).

4.  PROVIDE CORROSION RESISTANT COATINGS AND MATERIALS; PROVIDE WITH ALUMINUM BIRDSCREEN.

3.  PROVIDE WITH LOW LEAKAGE MOTORIZED DAMPER(S) FOR ATFP COMPLIANCE (3 CFM/SQFT AGAINST 1" DIFFERENTIAL
      PRESSURE) INTERNAL OR EXTERNAL TO LOUVER. SEE DRAWINGS FOR LOCATION OF MOTORIZED DAMPERS.

2.  LOUVER SHALL BE AMCA LISTED TO MEET AMCA 550 (HIGH VELOCITY WIND DRIVEN RAIN RESISTANT) AND
      MIAMI-DADE COUNTY APPROVED.

NOTES: 1.  PROVIDE MANUFACTURER’S STANDARD COLOR AND FINISH CHART WITH SUBMITTAL FOR SELECTION BY ARCHITECT.

L-09   EF-3 EXHAUST EXHAUST 24 x 24 750 >1 0.10 RUSKIN ELF6375DXD 1 - 4

L-08   EF-4 INTAKE INTAKE 18 x 18 750 >1 0.10 RUSKIN ELF6375DXD 1 - 4

L-07   EF-3 EXHAUST EXHAUST 24 x 24 300 >0.5 0.10 RUSKIN ELF6375DXD 1 - 4

L-06   EF-3 INTAKE INTAKE 18 x 18 300 >0.5 0.10 RUSKIN ELF6375DXD 1 - 4

L-05   EF-1 & 2 EXHAUST EXHAUST 78 x 24 4650 >6.2 0.10 RUSKIN ELF6375DXD 1 - 5

L-04   EF-2 INTAKE INTAKE 48 x 24 3000 >4 0.10 RUSKIN ELF6375DXD 1 - 4

L-03    SF-01 RELIEF RELIEF 36 x 24 2000 >3.6 0.10 RUSKIN ELF6375DXD 1 - 4

L-02   AHU-1 EXH; AHU-2 EXHAUST 96 x 24 6250 >8.4 0.10 RUSKIN ELF6375DXD 1 - 5

L-01B   AHU-01 INTAKE & SF-1 INTAKE INTAKE 48 x 36 3500 >6.6 0.10 RUSKIN ELF6375DXD 1 - 5

L-01A   AHU-02 OA INTAKE INTAKE 78 x 36 7500 >10.9 0.10 RUSKIN ELF6375DXD 1 - 4

MANUF MODEL
TAG SERVING SERVICE

SIZE
WxH
(IN)

DESIGN
CFM

FREE
AREA
(SQFT)

MAX
PRESSURE

DROP
(IN WG)

BASIS OF DESIGN

NOTES

LOUVER (L-) SCHEDULE - P1338

11/15/2021 10:05

5. PROVIDE 1/2" HARDWARE CLOTH IN REMOVEABLE "U" FRAME OVER BELMOUTH AT OPEN END OF DUCT.

4. NC LEVELS ARE BASED ON DIFFUSER BLADES SET FOR HORIZONTAL AIRFLOW.

3. ALL DIFFUSERS, REGISTERS AND GRILLES ARE TO BE OF ALUMINUM CONSTRUCTION AND PROVIDED WITH MANUFACTURER'S
     STANDARD ENAMEL PAINT FINISH. REFER TO DIVISION 09 90 00 PAINTS AND COATINGS, AND ARCHITECTURAL DRAWINGS FOR
     FINISH SCHEDULES TO DETERMINE REQUIRED COLOR/FINISH FOR DIFFUSERS/REGISTERS/GRILLES.

2. CONTRACTOR TO VERIFY CEILING/WALL TYPE AND PROVIDE PROPER FRAME AND BORDER TYPE FOR MOUNTING CONFIGURATION.

NOTES: 1. REFER TO DRAWINGS FOR ACTUAL AIR BALANCE QUANTITIES IN SPECIFIC LOCATIONS.

X THIS TAG "X" USED TO DESIGNATE BALANCED CFM OF OPEN ENDED DUCT TERMINATIONS. 5

- -   - - - - - - - -

J 330   SUPPLY DRUM LOUVER 20 x 10 18 x 8 <20 TITUS DL 1 - 3

I 125     SIDEWALL / CEILING SUPPLY GRILLE 8 x 8 6 x 6 <20 TITUS 301FL 1-3

H 910   RETURN / EXHAUST / TRANSFER GRILLE 26 x 14 24 x 12 <20 TITUS 355FL 1 - 3

G 345   RETURN / EXHAUST / TRANSFER GRILLE 12 x 12 10 x 10 <20 TITUS 355FL 1 - 3

F 115   RETURN / EXHAUST / TRANSFER GRILLE 8 x 8 6 x 6 <20 TITUS 355FL 1 - 3

E 2000   RETURN / EXHAUST / TRANSFER GRILLE 24 x 24 22 x 22 <20 TITUS PXP-AA 1 - 3

D 630   SUPPLY DIFFUSER 24 x 24 12" DIA <25 TITUS TMS-AA 1 - 3, 4

C 410   SUPPLY DIFFUSER 24 x 24 10" DIA <25 TITUS TMS-AA 1 - 3, 4

B 290   SUPPLY DIFFUSER 24 x 24 8" DIA <25 TITUS TMS-AA 1 - 3, 4

A 190   SUPPLY DIFFUSER 24 x 24 6" DIA <25 TITUS TMS-AA 1 - 3, 4

FACE NECK MANUF MODEL
TAG

MAX
CFM

SERVICE TYPE
SIZE (INCHES) MAX

NC

BASIS OF DESIGN
NOTES

DIFFUSER, REGISTER AND GRILLE SCHEDULE - P1338
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10.  OUTDOOR UNIT TO BE PROVIDED WITH MANUFACTURER'S STANDARD SEACOAST PROTECTION SYETEM FOR CORROSION RESISTANCE WHEN INSTALLED IN A COASTAL ENVIRONMENT.

9. UNIT TO BE PROVIDED WITH BACNET CONTROLLER FOR CONNECTION AND CONTROL FROM BUILDING DDC SYSTEM

8. PROVIDE WITH MANUFACTURER'S STANDARD WASHABLE AIR FILTER/FILTRATION SYSTEM.

7. PROVIDE WITH COMPONENTS FULLY CHARGED WITH R-410A REFRIGRANT AND INTERCONNECTING REFRIGERANT PIPING FOR FIELD INSTALLATION.

6. PROVIDE WITH CONDENSATE PUMP AS REQUIRED TO PROVIDE NECESSARY LIFT TO ACCOMMODATE GRAVITY CONDENSATE DRAINAGE TO POINT OF TERMINATION AS INDICATED ON PLANS.

5. PROVIDE UNIT WITH LOW AMBIENT COOLING CAPABILITY DOWN TO 15°F OR LESS.

4. ARI HEATING RATED CAPACITIES ARE BASED ON 70°F DB/60°F WB INDOOR TEMPERATURES AND 47°F DB/43°F WB OUTDOOR TEMPERATURES.

3. ARI COOLING RATED CAPACITIES ARE BASED ON 80°F DB/67°F WB INDOOR TEMPERATURES AND 95°F DB/75°F WB OUTDOOR TEMPERATURES.

2. PROVIDE WITH LOCAL DISCONNECT, OVERCURRENT PROTECTION, AND STARTER.

NOTES: 1. INDOOR UNIT SHALL BE POWERED BY THE OUTDOOR UNIT. POWER AND CONTROL WIRING BETWEEN INDOOR AND OUTDOOR UNITS PROVIDED BY MECHANICAL CONTRACTOR.

SSHP-01 / HPCU-01   115 - COMM 18 8 19 11.3 18.5 9.9 10.2 320 - 425 WALL MTD 36 x 10 x 12 30 208 / 1 / 60 11 28 32 x 11 x 25 100 1/4 1/2 100 100 MITSUBISHI PKA/PUY-A18-BS 1 - 10

SSAC-03 / SSCU-03   304B - SIM CTRL SECURE COMM (VAULT) 36 16 - - 18.8 10.8 - 705 - 920 WALL MTD 46 x 12 x 15 50 208 / 1 / 60 25 31 42x 14 x 53 215 3/8 5/8 225 100 MITSUBISHI PKA/PUY-A36-BS 1-3,5-10

SSAC-02 / SSCU-02   208 - COMM 30 9 - - 19.8 9.5 - 635 - 775 WALL MTD 46 x 12 x 15 50 208 / 1 / 60 19 26 38 x 14 x 38 155 3/8 5/8 225 100 MITSUBISHI PKA/PUY-A30-BS 1-3,5-10

SSAC-01 / SSCU-01   110A - STOR 18 8 - - 18.5 9.9 - 320 - 425 WALL MTD 36 x 10 x 12 30 208 / 1 / 60 11 28 32 x 11 x 25 100 1/4 1/2 165 100 MITSUBISHI PKA/PUY-A18-BS 1-3,5-10
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11/15/2021 10:05

6. PROVIDE WITH FILTER SECTION UTILIZING 1" PLEATED MERV 8 FILTERS (SIZE 20x20x1).

5. PROVIDE WITH LOW LEAKAGE INSULATED DAMPER.

4. CONTROL: INTERLOCK TO OPERATE CONTINOUSLY IN CONJUNCTION WITH ASSOCIATED AHU-2 (SECURE AREA) OCCUPATION - SEE CONTROL DRAWINGS; PROVIDE WITH LOW LEAKAGE DAMPER AT EXHAUST LOUVER.

3. CONTROL: CONTROL SHALL BE BY SPACE MOUNTED THERMOSTAT FOR VENTILATION ROOM COOLING - SEE CONTROL DRAWINGS; PROVIDE LOW LEAKAGE MOTORIZED DAMPER AT EXHAUST LOUVER AND ASSOCIATED INTAKE LOUVER.

2. PROVIDE UNIT WITH SOLID STATE SPEED CONTROLLER TO BE MOUNTED ON UNIT (SF 1, EF-1) OR ECM WITH DIAL (EF 2, 3,4) - FIELD ADJUSTABLE TO SCHEDULED AIRFLOW.

NOTES: 1. PROVIDE WITH LOCAL DISCONNECT SWITCH FOR FIELD MOUNTING AND INSTALLATION. PROVIDE WITH MOTOR STARTER AND OVERCURRENT PROTECTION.

EF-4 EXHAUST   306 - ELECTRICAL ROOM WALL PROP PROP DIRECT 750 0.25 1308 7.2 1/4 1725 115 / 1 / 60 GREENHECK SE1-12-432 VG 1 - 3, 5

EF-3 EXHAUST   116 - ELECTRICAL ROOM WALL PROP PROP DIRECT 300 0.25 979 4.0 1/4 1725 115 / 1 / 60 GREENHECK SE1-12-432 VG 1 - 3, 5

EF-2 EXHAUST   403 - ELECTRICAL ROOM INLINE BI DIRECT 3,000 0.5 1616 18 2 1725 460 / 3 / 60 GREENHECK SQ-160HP-VG 1 - 3

EF-1 EXHAUST   101 - CLASSIFED AREA RR, ETC. INLINE BI DIRECT 1,650 0.5 870 6.7 1/2 1140 115 / 1 / 60 GREENHECK SQ-160-B 1,2,4

SF-1 SUPPLY   401 - MECHANICAL (HOT) INLINE BI DIRECT 2,000 0.5 1011 8.8 1/2 1140 115 / 1 / 60 GREENHECK SQ-160-B 1 - 3, 6
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11. PROVIDE WITH LOUVERED PANELS TO COVER THE CONDENSER COIL FOR PROTECTION AGAINST VANDALISM, DEBRIS OR HAIL.

10. PROVIDE WITH THERMAL DISPERSION TYPE FLOW SWITCH ON EVAPORATOR TO INDICATE PROOF OF FLOW (PADDLE TYPE FLOW SWITCHES ARE NOT ACCEPTABLE).

9. CHILLER SHALL BE CAPABLE OF OPERATION IN AMBIENT CONDITIONS TO 15° F.

8. PROVIDE CHILLER WITH FACTORY INSTALLED THERMOSTATICALLY CONTROLLED HEATERS/HEAT TRACING TO PROTECT DOWN TO 10°F AMBIENT IN OFF-CYCLE ; HEAT TRACING OF CHW PIPING
     AND CWBT(S) OUTSIDE OF UNIT TO BE PROVIDED SEPARATELY.

7. PROVIDE WITH VARIABLE FREQUENCY DRIVE UL1995 RATED PANEL FOR CAPACTY CONTROL AND SOFT START.  VFD SHALL BE  FACTORY MOUNTED AND PRE-WIRED TO COMPRESSOR MOTORS AND CONTROL PANEL.

6. ELECTRICAL DATA LISTED IS FOR SINGLE POINT POWER CONNECTION; PROVIDE WITH FACTORY INSTALLED SINGLE POINT NON-FUSED DISCONNECT, UNIT MOUNTED WITH LOCKABLE HANDLE.
     CHILLERS TO INCLUDE PHASE LOSS WITH UNDER/OVER VOLTAGE PROTECTION WITH LED INDICATION OF THE FAULT TYPE.

5.  ALL COILS SHALL HAVE COATINGS THAT PASS A 6000 HR ASTM B117 SALT-SPRAY TEST.  COIL COATING MUST BE FLEXIBLE POLYMER E-COATING UNIFORMLY COVERING THE COIL.  COATING MUST MEET 5B RATING
     FOR CROSS HATCH ADHESION IAW ASTM D3359-97.  COILS MUST INCLUDE TOP COAT TO PREVENT UV DEGRADATION OF E-COATING FILM; TOP COATING MUST HAVE DRY FILM THICKNESS FROM 120-170µm.
     FIELD COATED COILS WILL NOT BE ACCEPTED.

4. CONDENSER FANS TO HAVE SOUND ATTENUATION AS REQUIRED TO REDUCE SOUND PRESSURE LEVELS TO 85 dBA OR LESS WITH WITH A REFERENCE PRESSURE OF 20 MICROPASCALS IAW AHRI 575.

3. CHILLER TO BE EQUIPPED WITH LOW SOUND FANS; SHELL AND TUBE TYPE EVAPORTATOR HEAT EXCHANGER; MICROCHANNEL CONDENSER WITH CORROSION RESISTANT COATING.

2. PROVIDE CHILLERS WITH BACnet MSTP CAPABLE CARD TO INTEGRATE INTO DDC SYSTEM;  CH-01 AND CH-02 SHALL BE INTEGRATED TOGETHER TO OPERATE AS A COMMON OPTIMIZED SYSTEM (REFER TO CONTROL DRAWINGS)

NOTES: 1. UNIT PERFORMANCE INDICATED BASED ON 95° AMBIENT AIR TEMPERATURE; CHILLER PHYSICAL DATA:  LENGTH =230"; WIDTH  = 87"; HEIGHT = 98"; OPERATING WEIGHT = 8631 LBS; REFRIGERANT CHARGE = 86.6 + 84.9 = 171.5 LB.

CH-02 130 118 10.2 15.7 52 42 282 11.6 10 2.8 2 ROTARY SCREW 2 R-134A 460 / 3 / 60 251 300 TRANE RTAF-130 1 - 11

CH-01 130 118 10.2 15.7 52 42 282 11.6 10 2.8 2 ROTARY SCREW 2 R-134A 460 / 3 / 60 251 300 TRANE RTAF-130 1 - 11
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REFRIG.
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MCA MOP MANUF. MODEL
TAG
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@95° OAT

(TONS)

EFFICIENCY EVAPORATOR CONDENSER FANS COMPRESSOR ELECTRICAL BASIS OF DESIGN

NOTES

PACKAGED AIR COOLED CHILLER SCHEDULE (CH-01,02) - P1338

11/15/2021 10:05

7.  UNIT SHALL COMPLY WITH ASME CSD-1 REQUIREMENTS FOR ELECTRICAL (PART CE) AND WATERSIDE CONTROL (PART CW); PROVIDE BOILER EMERGENCY SHUTDOWN SWITCH
     AT EXIT(S) OF MECHANICAL ROOMS HOUSING BOILERS (REFER TO CONTROL DRAWINGS).

6.  PROVIDE WITH MANUFACTUER'S CONDENSATE TRAP AND NEUTRALIZATION KIT FOR CONDENSATE DISCHARGE.

5.  PROVIDE THRU-WALL TERMINATIONS FOR VENTING AND COMBUSTION AIR INLET AS INDICATED ON PLANS.

4.  BOILER TO BE SUPPLIED WITH FORCED COMBUSTION AIR DRAFT SYSTEM.

3.  BOILER SHALL ACHIEVE 95% THERMAL EFFICIENCY & MEET ALL CURRENT LOW NOx REGULATIONS.

2.  PROVIDE WITH DIRECT SPARK IGNITION SYSTEM, MODULATING GAS VALVE AND BURNER CAPABLE OF 5:1 TURNDOWN.

NOTES: 1.  PROVIDE WITH MULTIPLE BOILER CONTROLLER WITH BACnet MSTP CAPABLE DDC CARD TO INTEGRATE INTO THE BUILDING DDC SYSTEM.

B-3 CONDENSING 387 399 39.9 4 110 140 25 4 BP-3, SEE PUMP SCHEDULE LOCHINVAR KBX0400N 1 - 7

B-2 CONDENSING 387 399 39.9 4 110 140 25 4 BP-2, SEE PUMP SCHEDULE LOCHINVAR KBX0400N 1 - 7

B-1 CONDENSING 387 399 39.9 4 110 140 25 4 BP-1, SEE PUMP SCEHDULE LOCHINVAR KBX0400N 1 - 7

EWT
(°F)

LWT
(°F)

GPM
WPD

(FT H20)
MOTOR

(HP)

VOLT/
PHASE/
HERTZ

AMPS MANUF MODEL
TAG TYPE

MAX
OUTPUT

(MBH)

MAX
GAS

INPUT
(MBH)

MIN
GAS

INPUT
(MBH)

MIN
GAS

PRESS
(IN WG)

WATER DATA PUMP BASIS OF DESIGN

NOTES

HOT WATER BOILER (B-) SCHEDULE - P1338

11/15/2021 10:05

NOTES : 1. UNIT SHALL BE CONTROLLED BY BUILDING DDC SYSTEM THERMOSTAT; PROVIDE WITH DISCONNECT.

EUH-01   403 - ELEC 350 3.7 480/ 3 / 60 4.66 25 INDEECO UHIR 1

EWH-02   306 - ELEC 80 1.5 120 / 1 / 60 12.9 10 INDEECO HLA12 1

EWH-01   116 - ELEC 80 1.5 120 / 1 / 60 12.9 10 INDEECO HLA12 1

KW
VOLTS/
PHASE/
HERTZ

AMPS MANUF MODEL
TAG

AREA (ROOM)
SERVED

AIR
FLOW
(CFM)

HEATER DATA

WEIGHT
(LBS)

BASIS OF DESIGN

NOTES

ELECTRIC WALL (EWH) & UNIT HEATER (EUH) SCHEDULE - P1338

11/15/2021 10:05

5. UNIT SHALL BE WALL MOUNTED WITHIN THE MECHANICAL ROOMS AS INDICATED ON PLANS.

5. UNIT SHALL BE HARD WIRED WITH DISCONNECT (NO PIGTAIL PLUG) TO DISCOURAGE THEFT/RELOCATION.

4. CAPACITY RATINGS BASED ON STANDARD DEHUMIDIFIER RATING CONDITIONS OF 80°F, 60% RH.

3. MOUNT UNIT ON WALL BRACKET;  PROVIDE WITH CONDENSATE PUMP AS REQUIRED TO PROVIDE NECESSARY LIFT
     TO ACCOMMODATE GRAVITY CONDENSATE DRAINAGE TO POINT OF TERMINATION AS INDICATED ON PLANS.

2. UNIT WEIGHT = 110 LBS; DIMENSIONS (L x W x H inches): 20 x 17 x 36

NOTES: 1. UNIT SHALL BE PROVIDED WITH FULL CHARGE OF R-410A REFRIGERANT

DEH-01 400 - MECHANICAL 56-95°F 110 115 / 60 / 1 6.4 HARDWIRED SANTA FE CLASSIC 1 - 6

VOLT/
PHASE/
HERTZ

AMPS
CONNECTION
(DISCONNECT)

TYPE
MANUF MODEL

TAG AREA SERVED
AMBIENT TEMP.

OPERATING
RANGE

CAPACITY
(PINTS PER

DAY)

ELECTRICAL BASIS OF DESIGN

NOTES

DEHUMIDIFIER (DEH) SCHEDULE - P1338

11/15/2021 10:05

2.  UNIT TO BE CONTROLLED BY DDC SYSTEM THERMOSTAT - REFER TO CONTROLS DRAWINGS.

NOTES: 1. PROVIDE WITH LOCAL DISCONNECT, OVERCURRENT PROTECTION, AND STARTER.

UH-02   400 - MECHANICAL 500 0.7 140 / 110 9.5 0.9 (16) 0.8 115 / 1 / 60 STERLING HS-118A 1, 2

UH-01   401 - MECH (HOT) 500 0.7 140 / 110 9.5 0.9 (16) 0.8 115 / 1 / 60 STERLING HS-118A 1, 2

FAN
MOTOR

HP OR (W)
AMPS

VOLT/
PHASE/
HERTZ

MANUF. MODEL
TAG SPACE SERVED

AIRFLOW
(CFM)

GPM
EWT/
LWT
(°F)

MBH
MAX
WPD

(FT H20)

ELECTRICAL DATA BASIS OF DESIGN

NOTES

HYDRONIC UNIT HEATER (UH) SCHEDULE - P1338
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11/15/2021 10:05

4.  PROVIDE WITH VARIABLE FREQUENCY DRIVE AND BACnet CAPABLE DDC CARD TO INTEGRATE INTO THE DDC SYSTEM.

3. INLINE TYPE PUMP - TO BE MOUNTED ON PIPING / INLINE PUMP SUPPORT RACK AS INDICATED ON PLANS

2. INLINE TYPE PUMP - PROVDE WITH ACCESSORIES NECESSARY FOR FLOOR MOUNTING IN HORZONTAL INLINE FASHION ; PROVIDE RIGGING POINTS FOR PUMPS 5HP AND GREATER.

NOTES: 1. MOTORS SHALL BE PREMIUM EFFICIENCY TYPE.

BP-1,2,3 INLINE, BOILER CIRC HOT WATER 401 - MECH (HOT) WATER 110 25 10 4 6 54 3/4 1200 480 / 3 / 60 B & G e-80 1,3

P-4 FLOOR MTD, HORIZONTAL INLINE HW - SECONDARY 401 - MECH (HOT) WATER 140 75 65 7.5 8.625 52 3 1800 480 / 3 / 60 B & G E-80 1.5x1.5x9.5B 1, 3, 4

P-3 FLOOR MTD, HORIZONTAL INLINE HW - SECONDARY 401 - MECH (HOT) WATER 140 75 65 7.5 8.625 52 3 1800 480 / 3 / 60 B & G E-80 1.5x1.5x9.5B 1, 3, 4

P-2 FLOOR MTD, HORIZONTAL INLINE CHW-PRIMARY (CH-1) 400-MECHANICAL WATER 52 565 115 9 11.375 75 30 1800 480 / 3 / 60 B & G e-80 5x5x13.5 1, 2, 4

P-1 FLOOR MTD, HORIZONTAL INLINE CHW - PRIMARY (CH-1) 400-MECHANICAL WATER 52 565 115 9 11.375 75 30 1800 480 / 3 / 60 B & G e-80 5x5x13.5 1, 2, 4

MTR
HP

NOMINAL
MOTOR

RPM

VOLTS/
PHASE/
HERTZ

MANUF MODEL
TAG PUMP TYPE SERVICE LOCATION

FLUID
TYPE

FLUID
TEMP
(°F)

GPM
HEAD

(FT
H2O)

NSPH
REQD
(FT)

IMPELLER
DIAMETER

(IN)

MIN
EFF.
(%)

ELECTRICAL DATA BASIS OF DESIGN

NOTES

PUMP (P-) SCHEDULE - P1338

11/15/2021 10:05

3. PROVIDE WITH AUTOMATIC AIR VENT FROM SAME MFG.

2. PROVIDE WITH BLOW DOWN CONNECTION AND MANUAL BLOW DOWN VALVE.

NOTES: 1. REFER TO PIPING DIAGRAMS FOR INSTALLATION LOCATION IN HYDRONIC SYSTEM.

AS-2 401 - MECH (HOT) HYDRONIC HOT WATER COALSESCING 75 3" FLANGED 135 B & G CRS - 3F 1 - 3

AS-1 402 - MECHANICAL CHILLED WATER COALSESCING 565 6" FLANGED 500 B & G CRS - 6F 1 - 3

MANUF MODEL
TAG LOCATION SERVICE TYPE GPM

CONNECTION
SIZE

INSTALLED
WEIGHT

(LBS)

BASIS OF DESIGN
NOTES

AIR SEPARATION & SEDIMENT REMOVAL TANK (AS) SCHEDULE -P1338

11/15/2021 10:05

3. CONNECTION SIZE SHALL BE 1" NPT

2. TANK ACCEPTANCE VOLUME SHALL BE NO GREATER THAN 50% OF TANK VOLUME REGARDLESS OF MANUFACTURER'S LITERATURE INDICATING
     BLADDER TANKS WITH 100% TANK VOLUME ACCEPTANCE CAPACITY.

NOTES: 1. HEAVY DUTY BUTYL RUBBER BLADDER TYPE; PRE-CHARGED TO 10 PSI; 125 PSI RATED DESIGN PRESSURE.

ET-2 401 - MECH (HOT) HYDRONIC HOT WATER VERTICAL - FLR MTD 16" DIA X 34.5" H 22 8.2 B & G B-85LA 1, 2, 3

ET-1 402 - MECHANICAL CHILLED WATER VERTICAL - FLR MTD 20" DIA X 34.5" H 34 11.3 B & G B-130LA 1, 2, 3

TANK
ACCEP-
TANCE

MANUF MODEL
TAG LOCATION SERVICE TYPE SIZE

VOLUME (GALLON) BASIS OF DESIGN
NOTES

EXPANSION TANK (ET-) SCHEDULE - P1338

11/15/2021 10:05

2. UNIT SHALL BE ASME RATED PRESSURE VESSEL - RATED TO 125PSIG @ 375°F; BUILT TO ASME SECTION VIII, DIVISION 1.

NOTES: 1. PROVIDE WITH 2" FLEXIBLE ELASTOMERIC INSULATION; INTERNAL BAFFLE; 6" FLANGED CONNECTIONS
     & AIR VENT.

CWBT-1 VERTICAL CHILLED WATER MECH ROOM 84 x 125 6" FLANGE 2250 CEMLINE V-CWB-F 1 - 2

MANUF MODEL
TAG TYPE SERVICE LOCATION

SIZE
DIA
x HT
(IN)

CONN.
SIZE
(IN)

C
A

PA
C

IT
Y

R
EQ

'D
 (G

A
L) BASIS OF DESIGN

NOTES

CHILLED WATER BUFFER TANK (CWBT) SCHEDULE - P1338

11/15/2021 10:05

6. BALANCING VALVES AT EACH UNIT WILL HAVE THE SAME FULL FLOW PERFORMANCE AS CONTROL VALVES
     AS SYSTEM IS BALANCED AT FULL FLOW. AFTER INITIAL SYSTEM BALANCE, THEIR POSITION WILL BE FIXED.

5. CRAC UNITS SHALL BE PROVIDED WITH MANUFACTURER'S PROVIDED 3-WAY CHILLED WATER VALVES
     AND 2-WAY HEATING VALVES.

4. VAV BOXES SHALL BE PROVIDE WITH MANUFACTURER'S VALVE PACKAGE.  VALVES SHALL BE EITHER
     2-WAY (TYPICAL) OR  3-WAY (END OF REVERSE RETURN LOOP, BOXES VAV 1.08, 2.23 THRU 2.33)
     MODULATING CONTROL VALVE IN ACCORDANCE WITH MANUFACTURER'S EQUIPMENT REQUIREMENTS.

3.  TWO POSITION ON/OFF CONTROL VALVE BODIES SHALL BE LINE SIZED.  MODULATING VALVE BODIES SHALL BE
     LINE SIZED WITH CHARACTERIZED PORTING OR ONE TO TWO SIZES SMALLER TO ENSURE CONTROLLABILITY OVER
     FULL ACTUATOR RANGE.  Cv VALUES INDICATED ARE BASED ON FULL FLOW.

2. THE FLOW COEFFICIENT Cv (OR FLOW-CAPACITY RATING OF VALVE) IS C v= Q√(SG/∆P) WHERE: Q IS THE RATE
     OF FLOW(GPM), SG IS THE SPECIFIC GRAVITY OF THE FLUID (FOR WATER = 1), ∆P IS THE PRESSURE DROP
     ACROSS THE VALVE (AT 4 PSI IN THIS SCHEDULE). CONTRACTOR MAY SELECT A DIFFERENT PRESSURE DROP
     TO SUIT EQUIPMENT REQUIREMENTS IF REQUIRED.

NOTES: 1. THE INFORMATION IN THIS SCHEDULE IS BASED ON EQUIPMENT SELECTIONS MADE DURING THE DESIGN.
     THE CONTRACTOR SHALL VERIFY THE VALVE REQUIREMENTS FOR THE ACTUAL EQUIPMENT PROVIDED.

  CRAC 1-3 HW FLOW 2.5 1.25 2 WAY MODULATING 1 - 3, 5, 6

  CRAC 1-3 CHW FLOW 50.9 25.45 3 WAY MODULATING 1 - 3, 5, 6

  CRAC-1-3 CHW ISOLATION 50.9 25.45 2 WAY 2 POSITION 1 - 3, 6

  AHU-02 HW 26.3 13.15 2 WAY MODULATING 1 - 3, 6

  AHU-01 HW 3.7 1.85 2 WAY MODULATING 1 - 3, 6

  AHU-02 CHW 394.4 197.20 3 WAY MODULATING 1 - 3, 6

  AHU-01 CHW 70.0 35.00 3 WAY MODULATING 1 - 3, 6

2.5 1.25 SEE NOTE 4 MODULATING 1 - 4, 6

2.0 1.00 SEE NOTE 4 MODULATING 1 - 4, 6

1.5 0.75 SEE NOTE 4 MODULATING 1 - 4, 6

1.0 0.50 SEE NOTE 4 MODULATING 1 - 4, 6

VAV BOX HW COILS

0.5 0.25 SEE NOTE 4 MODULATING 1 - 4, 6

VALVE
FLOW
(GPM)

DESIGN FLOW
COEFFICIENT

(Cv)

CONFIGURATION
(2 WAY OR

3 WAY)

ACTION
(MODULATING

OR 2 POSITION)
NOTES

CONTROL & BALANCE VALVE SCHEDULE (CV) - P1338

4. FLEXIBLE PIPING CONNECTIONS SHALL BE PROVIDED AT CONNECTIONS TO SYSTEM PIPING.
3.  FLEXIBLE DUCT CONNECTIONS SHALL BE PROVIDED AT CONNECTIONS TO DUCTWORK.
2. FANS, PUMPS, COMPRESSORS, ETC. WITHIN MANUFACTURER SUPPLIED EQUIPMENT SHALL BE PROVIDED WITH MANUFACTUER'S RECOMMENDED VIBRATION ISOLATION

NOTES: 1. REFER TO SPECIFICATION SECTION 22 05 48.00 20 MECHANICAL SOUND, VIBRATION AND SEISMIC CONTROL

AIR COOLED CHILLER CH-# ANY OUTDOOR EQUIPMENT PAD NA (SEE NOTE 2) NA (SEE NOTE 2) 1, 2, 4

BOILERS B-1,2,3 ALL DIRECT RUBBER PAD 0.25 1, 2, 4

FANS; INLINE ≤ 22" DIA EF, SF-# ANY MFG RECOMMENDED SPRING HANGAR 0.75 1, 3

PUMPS (INLINE/FLOOR MOUNTED) P-1,2 5 TO 25 DIRECT SPRING 0.75 1, 4

COMPUTER ROOM AC CRAC-1,2,3 ANY MFR FLOOR STAND NA (SEE NOTE 2) NA (SEE NOTE 2) 1 - 4

AIR HANDLING UNIT AHU-1, 2 ANY 4" HOUSKEEPING PAD NA (SEE NOTE 2) NA (SEE NOTE 2) 1 - 4

EQUIPMENT TYPE TAG HP BASE TYPE ISOLATOR TYPE
MINIMUM LOADED

STATIC DEFLECTION
(INCHES)

NOTES

VIBRATION ISOLATION SCHEDULE - P1338
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7/28/2021 12:08

NOTES:

G012   UNISEX TOILET 67 -   TOILET - PUBLIC 1 50 50 50

G011   WOMENS LOCKER/TOILET 312 -   TOILET - PUBLIC 7 50 350 250

G010   MENS LOCKER/TOILET 285 -   TOILET - PUBLIC 7 50 350 350

C016   CORRIDOR 198 0   GENERAL / CORRIDORS

C014   CORRIDOR 383 0   GENERAL / CORRIDORS

C012   CORRIDOR 347 0   GENERAL / CORRIDORS

C011   CORRIDOR 536 0   GENERAL / CORRIDORS

402   MECHANICAL (AIR HANDLING SYSTEMS) 2,277 -   NO REQUIREMENT

401   MECHANICAL - (GAS FIRED EQUIPMENT) 657 -   NO REQUIREMENT

400   STORAGE/SHIPPING/RECEIVING 2,039 4   MISC / SHIPPING-RECEIVING

306   ELEC 152 -   NO REQUIREMENT

118   JANITOR - NOT CLASSIFIED AREA 45 0   EXH 1 CFM/SQFT 1 45 50

116   ELEC 125 -   NO REQUIREMENT

115   COMM ROOM, WEST EXTERIOR 140 0   MISC / TELEPHONE CLOSETS

114   PRIVATE OFFICE - DIRECTOR 161 2   OFF BLDG / OFFICE SPACE

113   PRIVATE OFFICE - SITE MANAGER 148 2   OFF BLDG / OFFICE SPACE

112   PRIVATE OFFICE - DEP DIRECTOR 150 2   OFF BLDG / OFFICE SPACE

111   PRIVATE OFFICE - OIC 159 2   OFF BLDG / OFFICE SPACE

110   MOTHER'S ROOM 71 -   TOILET - PUBLIC 1 50 50 50

109   SIM ANALYST 1,265 20   OFF BLDG / OFFICE SPACE

108   ADMIN/BREAK ROOM 365 16   OFFICE BLDG / BREAKROOM

107   SIM OPERATOR 991 16   OFF BLDG / OFFICE SPACE

106   NCIOC/SUPPLY CLERK 343 4   OFF BLDG / OFFICE SPACE

105   LIBRARY / FILE STORAGE 930 2   PUBLIC ASSEMBLY/LIBRARIES

THE VENTILATION REQUIREMENT FOR THIS
AIR HANDLING SYSTEM HAS BEEN

DETERMINED BY UTILIZING THE ASHRAE 62.1
MULTI-ZONE CALCULATION SPREADSHEET

THAT ACCOUNTS FOR INDIVIDIAL VAV
ZONES AND THEIR RESPECTIVE AREA AND
OCCUPANCY AND SPACE CLASSIFICATION
IN ACCORDANCE WITH ASHRAE 62.1. THE
VAV BOX SCHEDULE MINIMUM AIRFLOWS

PER BOX HAVE BEEN ADJUSTED USING THIS
SPREADSHEET TO PROVIDE THE REQUIRED
VENTILATION TO THEIR ASSOCIATED AHU.

THE ASHRAE 62.1 MULTI-ZONE
CALCULATIONS ARE INCLUDED IN THE

MECHANICAL CALCULATIONS.

ASHRAE 62.1 2016
VENTILATION CRITERIA /

CLASSIFICATION
CFM/SF

CFM/
PERSON

EZ
TOTAL
(CFM)

CFM/SF
FIXTURE
COUNT

CFM/
FIXTURE

TOTAL EA
REQ'D
(CFM)

SPECIFIED
EA

(CFM)

ROOM
NUMBER

ROOM NAME
AREA
(FT2)

OCCUPANCY
(# PEOPLE)

CALCULATED REQUIRED OUTSIDE AIR (OA) EXHAUST AIR (EA)

NOTES

VENTILATION SCHEDULE - AHU-1

7/28/2021 12:08

NOTES:

L010   LOBBY/VESTIBULE 1,024 10   LOBBIES / PREFUNCTION

G025   MEN 232 0   TOILET - PUBLIC 8 50 400 400

G024   WOMEN 212 0   TOILET - PUBLIC 4 50 200 200

G023   M. SHWR 72 0   TOILET - PUBLIC 2 50 100 100

G022   W. SHWR 72 0   TOILET - PUBLIC 2 50 100 100

G021   MUD 214 0   LOCKER ROOMS 0.5 50 107 110

G020   UNI 64 0   TOILET - PUBLIC 2 50 100 100

C034   CORRIDOR 1,355 0   GENERAL / CORRIDORS

C031   COR 563 0   GENERAL / CORRIDORS

C030   CORRIDOR 875 0   GENERAL / CORRIDORS

C023   CORRIDOR TO BREAKROOM 235 0   GENERAL / CORRIDORS

C022   CORRIDOR 530 0   GENERAL / CORRIDORS

C021   COR 550 0   GENERAL / CORRIDORS

C020   CORRIDOR 1,030 0   GENERAL / CORRIDORS

C018   CORRIDOR 283 0   GENERAL / CORRIDORS

C013   CORRIDOR 550 0   GENERAL / CORRIDORS

C010   CORRIDOR 236 0   GENERAL / CORRIDORS

403   ELEC ROOM, NORTH CENTRAL 440 0   MISC / TELEPHONE CLOSETS

403   JANITOR -CLASSIFIED AREA 58 -   EXH 1 CFM/SQFT 1 58 60

305   COMM 151 0   MISC / TELEPHONE CLOSETS

304B   SIM CONTROL SECURE COMM (VAULT) 356 1   MISC / COMPUTER (NOT PRINTING)

304A   SIM CONTROL (SERVER ROOM) 1,550 4   MISC / COMPUTER (NOT PRINTING)

303B   SECURE VTC 418 12   GENERAL / CONFERENCE-MEETING

303A   SECURE WS 175 4   OFF BLDG / OFFICE SPACE

302   SERVER ADMIN 458 4   OFF BLDG / OFFICE SPACE

301B   SIMULATION CLASSROOM 1,497 40   GENERAL / CONFERENCE-MEETING

301A   SIMULATION CLASSROOM 1,507 40   GENERAL / CONFERENCE-MEETING

300Z   SIMULATION CLASSROOM 1,504 40   GENERAL / CONFERENCE-MEETING

300X   SIMULATION CLASSROOM 1,499 40   GENERAL / CONFERENCE-MEETING

300V   SIMULATION CLASSROOM 1,507 40   GENERAL / CONFERENCE-MEETING

300C   SIMULATION CLASSROOM 1,497 40   GENERAL / CONFERENCE-MEETING

300B   SIMULATION CLASSROOM 1,499 40   GENERAL / CONFERENCE-MEETING

300A   SIMULATION CLASSROOM 1,488 40   GENERAL / CONFERENCE-MEETING

209   BRIEF/DEBRIEF 294 8   GENERAL / CONFERENCE-MEETING

208   COMM 184 0   MISC / TELEPHONE CLOSETS

207   EXERCISE CONTROL 299 14   GENERAL / CONFERENCE-MEETING

206   BREAK ROOM 679 32   OFFICE BLDG / BREAKROOM

205   PLOTTER/LAMINATOR 138 -   COPY, PRINTING ROOMS 0.5 69 70

203   STORAGE 1,031 2   STORAGE ROOM FOR DRY MAT

202   EXERCISE CONTROL 1,599 32   GENERAL / CONFERENCE-MEETING

201   AUDITORIUM / READY ROOM 1,616 130   PUBLIC / AUDITORIUM SEATING

200C   SIMULATION CLASSROOM 1,018 18   GENERAL / CONFERENCE-MEETING

200B   CLASSIFIED SIMULATION CLASSROOM 1,517 32   GENERAL / CONFERENCE-MEETING

200A   CLASSIFIED SIMULATION CLASSROOM 1,533 32   GENERAL / CONFERENCE-MEETING

110A   FIRE SERVER RACK ROOM 63 0   MISC / TELEPHONE CLOSETS

104C   FIRE ROOM 402 8   OFF BLDG / OFFICE SPACE

104B   FIRE ROOM 417 8   OFF BLDG / OFFICE SPACE

104A   FIRE ROOM 410 8   OFF BLDG / OFFICE SPACE

103A   FIRE STORAGE ROOM 781 1   STORAGE ROOM FOR DRY MAT

102   BRIEF / DEBRIEF 590 14   GENERAL / CONFERENCE-MEETING

101   BRIEF / DEBRIEF 591 14   GENERAL / CONFERENCE-MEETING

100   ENTRY WS 100 2   OFF BLDG / OFFICE SPACE

THE VENTILATION REQUIREMENT FOR THIS
AIR HANDLING SYSTEM HAS BEEN

DETERMINED BY UTILIZING THE ASHRAE 62.1
MULTI-ZONE CALCULATION SPREADSHEET

THAT ACCOUNTS FOR INDIVIDIAL VAV
ZONES AND THEIR RESPECTIVE AREA AND
OCCUPANCY AND SPACE CLASSIFICATION
IN ACCORDANCE WITH ASHRAE 62.1. THE
VAV BOX SCHEDULE MINIMUM AIRFLOWS

PER BOX HAVE BEEN ADJUSTED USING THIS
SPREADSHEET TO PROVIDE THE REQUIRED
VENTILATION TO THEIR ASSOCIATED AHU.

THE ASHRAE 62.1 MULTI-ZONE
CALCULATIONS ARE INCLUDED IN THE

MECHANICAL CALCULATIONS.

ASHRAE 62.1 2016
VENTILATION CRITERIA /

CLASSIFICATION
CFM/SF

CFM/
PERSON

EZ
TOTAL
(CFM)

CFM/SF
FIXTURE
COUNT

CFM/
FIXTURE

TOTAL EA
REQ'D
(CFM)

SPECIFIED
EA

(CFM)

ROOM
NUMBER

ROOM NAME
AREA
(FT2)

OCCUPANCY
(# PEOPLE)

CALCULATED REQUIRED OUTSIDE AIR (OA) EXHAUST AIR (EA)

NOTES

VENTILATION SCHEDULE - AHU-2
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AHU-2

UNSECURE AREA

403 - ELEC

401 - MECH (HOT)

116 - ELEC

400 - MECH

AHU-1

SF-1

2000 CFM

3000 CFM
OUTSIDE AIR

EF-1
1650 CFM

EF-2
3000 CFM

G020 - UNISEX
G021 - MUD
G022 - W. SHWR
G023 - M SHWR
G024 - WOMEN
G025 - MEN
204 - JAN

4650 CFM
EXHAUST AIR

2000 CFM
EXHAUST AIR

6250 CFM
EXHAUST AIR

33500  CFM
SUPPLY AIR

31000  CFM
RETURN AIR

G010 - MENS
G011 - WOMEN
G012 - UNISEX
110 - MOTHER'S ROOM
118 - JANITOR

1250  CFM
EXHAUST AIR5750  CFM

SUPPLY AIR

4250  CFM
RETURN AIR

EF-3
300 CFM
EXHAUST
AIR

300 CFM
OUTSIDE AIR

SECURE AREA

306 - ELEC

EF-4
750 CFM
EXHAUST
AIR

750 CFM
OUTSIDE AIR

3500 CFM OUTSIDE AIR

7500 CFM OUTSIDE AIR

XFER

L-01A

L-01B

L-02 L-03 L-04 L-05

L-06

L-07

L-08

L-09

XFER
1650 CFM

1250 CFM

5000 CFM

1500 CFM

250 CFM
UNSECURE

SPACE
PRESSURIZATION

850 CFM
SECURE SPACE
PRESSURIZATION

PM / DM

BRANCH HEAD
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SCALE: NTS
AIR BALANCE DIAGRAMA1

EA(I): EXHAUST AIR (INTERMITTENT), AIR REMOVED FROM BUILDING BY EXHAUST FAN NOT REGULARLY IN USE, NOT INCLUDED IN AIR BALANCE DETERMINATION

EA: EXHAUST AIR, AIR REMOVED FROM BLDG IN BALANCED CONSTANT  QTY BY FAN ON NORMAL BASIS DURING OCCUPIED HRS

OA: OUTSIDE AIR, FRESH OUTSIDE AIR FILTERED / PRECONDITIONED BY HX & DELIVERED AS COMPONENT OF SUPPLY AIR TO SPACES SERVED.

RA (EXH): RETURN AIR, RETURNED TO AHU FROM SPACE; THEN EXHAUSTED-RELIEVED AT/FROM AHU (USED FOR HX ENERGY RECOVERY)

RA (RECIRC): RETURN AIR, RETURNED TO AHU FOR RE-MIXING WITH OA AND REDISTRIBUTION

DEFINITIONS SA: SUPPLY AIR, CONDITIONED AND DELIVERED THROUGH VAV FOR SPACE CONDITIONING AND VENTILATION

2)   SF-01 SHALL PUSH AIR THROUGH MECHANICAL ROOM WITH GAS FIRED EQUIPMENT TO MAINTAIN SPACE POSITIVE PRESSURE IAW RFP.

  TO MAINTAIN SPACE WITHIN +10°F OF OUTDOOR AMBIENT.

NOTES 1)   EF/SF SHALL OPERATE INTERMITTENTLY BY THERMOSTATIC CONTROL (TSTAT SET AT 85°F - ADJ.) TO PROVIDE VENTILATION BASED COOLING/AIR CHANGES

AREA TOTALS: 33500 (26000) (5000) 7500 (1650) 850 5750 (4250) 1500 (1250) 250

EF-04   306 - ELECTRICAL ROOM (EAST) (750) NEG 1

EF-03   116 - ELECTRICAL ROOM (WEST) (300) NEG 1

EF-02   403 - MAIN ELECTRICAL ROOM (3000) NEG 1

EF-01   CLASSIFIED AREA RESTROOMS, ETC. (1650)

SF-01   401 - MECHANICAL ROOM (HEATING EQUIPMENT) 2000 POS 1, 2

AHU-02   SECURE BUILDING AREA 33500 (26000) (5000) 7500

AHU-01   NON-SECURE BUILDING AREA 5750 (4250) 1500 (1250)

SA EA
+/-

PRESS

RA
(EXH)

(CONST)
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)

EA
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T)

SA
(V
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R
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B

LE
)

R
A

(R
EC

IR
C

)
(V
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R
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B

LE
) AHU HX

EA
(C
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ST
)

+/-
PRESS SA

(V
A

R
IA

B
LE

)

R
A

(R
EC

IR
C

)
(V

A
R

IA
B

LE
) AHU HX

+/-
PRESS

DEVICE
ROOM OR

AREA SERVED

SECURE AREA AIRFLOWS (CFM) NON-SECURE AREA AIRFLOWS MECH & ELEC AREAS
(EXCLUDED FROM

AIR BARRIER) NOTES

AIR BALANCE CALCULATION - P1338
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 C
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GENERAL NOTES

3/
4"

CHEMICAL
SHOT

FEEDERP-1 P-2

CWBT-01

ET-01

AIR COOLED CHILLER -(CH- 02)

AIR COOLED CHILLER - (CH-01)

6" CWS/R BLIND FLANGES WITH
BUTTERFLY ISOLATION VALVES
FOR PORTABLE CHILLER CONNECTION
- REFER TO ENLARGED CHILLER YARD
LAYOUT FOR LOCATION.

BYPASS/BALANCING VALVE FOR
SYSTEM FLUSHING AND BYPASS
OF CONSTANT VOLUME FLOW
DURING CHILLER MAINTENANCE
AND REPLACEMENT (TYP. EACH
CHILLER)

AS-01

3/4"

3/
4"

CHWS/R PIPING TO BE FIELD HEAT
TRACED FROM RISE ABOVE GROUND
TO POINT OF CHILLER CONNECTION

REFER TO CIVIL DRAWINGS AND MECHANICAL
SITE PLAN FOP ROUTING OF BELOW GRADE
PIPING FROM BUILDING TO CHILLER PAD LOCATION

AHU-01

AHU-02

CRAC-01 CRAC-02 CRAC-03

NOTE: COILS MAY BE SPLIT INTO
MULTIPLE SECTIONS. PROVIDE SINGLE
CONTROL VALVE WITH BRANCHES TO
EACH AHU COIL DOWNSTREAM (TYP)

TWO WAY CONTROL VALVES AT EACH CRAC UNIT
SHALL SERVE TO ISOLATE/LIMIT OPERATION & MAINTAIN
DESIGN CHW FLOW TO TWO OPERATING UNITS AT
ANY GIVEN TIME; 3-WAY VALVES WILL ALLOW FOR OPERATION
WITH CONSTANT VOLUME CHW FLOW DESIGN.

PROVIDE REVERSE RETURN PIPING CONFIGURATION
SERVING CRAC 01, 02 & 03 TO FACILITATE BALANCING.

CHILLED WATER SUPPLY AND RETUR FROM
MECHANICAL ROOM TO SERVER ROOM
SERVING CRAC 01, 02 & 03 UNITS - CONSTANT
FLOW PROVIDED FOR 2 OF 3 CRAC UNITS
DESIGNED FOR "N+1" OPERATION.

1"

1.       HOT WATER PIPING DIAGRAMS INDICATED ON THIS
DRAWING SHEET ARE DIAGRAMMATIC IN NATURE AND DO
NOT NECESSARILY INDICATE ALL REQUIRED PIPING
APPURTENANCES.  REFER TO EQUIPMENT DETAILS ON
M-500 SERIES OF DRAWINGS AS WELL AS
MANUFACTURER’S INSTALLATION INSTRUCTIONS AND
PROVIDE ALL NECESSARY PIPING APPURTENANCES
REQUIRED FOR A COMPLETE INSTALLATION.

2.       INSTALL VALVED DRAINS AT ALL SYSTEM HIGH POINTS.

M-505
B4

M-505
B2

M-505
A2

M-507
C4

M-507
A3

PM / DM
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SCALE: NTS
CHILLED WATER FLOW DIAGRAMA1
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W
S

2"
 H

W
R

2" HWS

2" HWR

3/
4"

 H
W

S

3/
4"

 H
W

R

3 HWS

3" HWR

GENERAL NOTES

ET-2

AS-2

3/
4"

CHEMICAL
SHOT

FEEDER

3/
4"

3/4"

DECOUPLING LEG NOT TO EXCEED 4 PIPE
DIA OR A MAX OF 12" APART; INCREASE
SECONDARY PIPE SIZE TO MATCH BOILER
IOM HEADER SIZE FOR MIN 12" UPSTREAM
AND DOWNSTREAM OF DECOUPLING LEG.

REVERSE RETURN PIPING LOOP
SERVING NON-SECURE VAV BOXES
(VAV-1.##) AND HEATING COILS

REVERSE RETURN PIPING LOOP
SERVING SECURE AREA VAV
BOXES (VAV-2.##) AND CRAC
REHEAT COILS

REFER TO MH PLANS FOR ROUTING
OF PIPING BEYOND MECHANICAL
ROOMS.

DP SENSOR - SEE PLANS FOR
LOCATION

3/4" MAKE-UP WATER
SEE B1/M-505

AHU-2

AHU-1

NOTE: COILS MAY BE SPLIT INTO
MULTIPLE SECTIONS. PROVIDE SINGLE
CONTROL VALVE WITH BRANCHES TO
EACH AHU COIL DOWNSTREAM (TYP)

1"

B-1
P-4

P-3

BP-3

MECHANICAL ROOM 400 MECH (HOT) ROOM 401

B-2 B-3

BP-2BP-1

1.       HOT WATER PIPING DIAGRAMS INDICATED ON THIS
DRAWING SHEET ARE DIAGRAMMATIC IN NATURE AND DO
NOT NECESSARILY INDICATE ALL REQUIRED PIPING
APPURTENANCES.  REFER TO EQUIPMENT DETAILS ON
M-500 SERIES OF DRAWINGS AS WELL AS
MANUFACTURER’S INSTALLATION INSTRUCTIONS AND
PROVIDE ALL NECESSARY PIPING APPURTENANCES
REQUIRED FOR A COMPLETE INSTALLATION.

2.       INSTALL VALVED DRAINS AT ALL SYSTEM HIGH POINTS.
3.       BOILERS (B-1, B-2 & B-3) SHALL FUNCTION VIA THEIR

FACTORY CONTROLS. BOILER CONTROLS SHALL HAVE
LEAD-LAG SEQUENCES TO PROVIDE BOILER STAGING
MODULATION AND EQUAL RUN TIME FOR EACH BOILER.

4.       P-3, AND P-4 SHALL BE DUTY/STAND-BY OPERATION. IF
DUTY PUMP FAILS BASED ON CURRENT SWITCH
MONITORING IT'S OPERATION, THE STAND-BY PUMP SHALL
BE ENABLED.

M-507
B4

M-505
A4

M-505
C2

M-505
B2

M-505
A2

M-505
C4

PM / DM
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CONTROLS - GENERAL NOTES

CONTROLS - SYSTEM ARCHITECTURE DIAGRAM

[*]F

ADJ. - ADJUSTABLE

ABBREVIATIONS /
ACRONYMS

AI - ANALOG INPUT

AO - ANALOG OUTPUT

AV - ANALOG VARIABLE

BI - BINARY INPUT

BO - BINARY OUTPUT

BV - BINARY VARIABLE

DX - DIRECT EXPANSION

EC - ELECTRICAL CONTRACTOR

MC - MECHANICAL CONTRACTOR

NC - NORMALLY CLOSED

NO - NORMALLY OPEN

CONTROL DIAGRAM SYMBOLS

[E]XHAUST FAN; [R]ETURN FAN;
[S]UPPLY FAN; [T]RANSFER FAN,
ETC.

AIRFLOW MEASUREMENT STATION

F

LH

AIR FILTER

DIFFERENTIAL PRESSURE
SENSOR WITH HIGH AND LOW

VAV / TERMINAL BOX DAMPER

DAMPER STATUS SWITCH

BACKDRAFT DAMPER

M

NONC

M

MOTORIZED DAMPER W/ACTUATOR
NC=NORMALLY CLOSED
NO=NORMALLY OPEN

M

MOTORM

CURRENT TRANSMITTER (CT=AI)
/ CURRENT SENSOR (CS=BI)

CT

MOTOR STARTERSTR

VARIABLE FREQUENCY DRIVEVFD

SILICON CONTROLLED RECTIFIERSCR

CS

THE BUILDING OCCUPANCY SCHEDULE AS
PROGRAMMED INTO THE DDC SYSTEM SHALL BE
COORDINATED WITH THE USER/CONTRACTING
OFFICER.  IF A SPECIFIC OCCUPANCY SCHEDULE
CANNOT BE DETERMINED, HOURS OF BUILDING
OCCUPANCY SHALL BE MONDAY THRU FRIDAY FROM
6AM TO 6PM.  BUILDING OCCUPANCY SCHEDULE
SHALL BE ADJUSTABLE.

BUILDING OCCUPANCY SCHEDULE

CONTROL DIAGRAM SYMBOLS
(CONTINUED)

DUCT TEMPERATURE SENSOR

DUCT HUMIDITY SENSORH

T

DUCT FREEZE STATT

S DUCT SMOKE DETECTOR

CONTROL VALVE WITH MOTORIZED
OPERATOR - 2 WAY

CONTROL VALVE WITH MOTORIZED
OPERATOR - 3 WAY

T

WATER FLOW SENSOR (PIPING)

WATER TEMPERATURE SENSOR
(PIPING)

P-# PUMP

WATER FLOW DIRECTION (PIPING)

WATER FLOW METER (PIPING)

ROOM HUMIDITY SENSORH

OUTDOOR AIR TEMP SENSOR

ROOM THERMOSTAT

OAT

T

ROOM TEMPERATURE SENSORTS

LOCAL OPERATOR WORKSTATION
(PROVIDED LAPTOP) - MECH ROOM 400

ASHRAE STD 135
BUILDING / NETWORK
AREA CONTROLLER

(NAC)

BUILDING PRIMARY
CONTROLS NETWORK

EQUIPMENT
DIGITAL

CONTROLLER

EQUIPMENT DIGITAL CONTROLLERS (TYP):
- AHU CONTROLLERS
- VAV BOX CONTROLLERS
- VARIABLE FREQUENCY DRIVES
- CHILLER CONTROLLER
- BOILER CONTROLLER
- MISC EQUIP.& OTHER CONTROLLERS
- I/O MODULES, METERS

EQUIPMENT
DIGITAL

CONTROLLER

EQUIPMENT
DIGITAL

CONTROLLER

HARDWIRED BINARY AND ANALOG
INPUTS AND OUTPUTS TO SENSORS,
ACTUATORS, CONTACTS, RELAYS, ETC.

SENSORS, ACTUATORS, ETC.
COMMUNICATING DIRECTLY
OVER BLDG CONTROL NETWORK

JACE

(2) CAT 6 CABLES TO
TELECOMM ROOM 208

JAVA APPLICATION CONTROL
ENGINE (AS
REQUIRED)

BY GOVERNMENT

BY CONTRACTOR

GOVERNMENT FRONT
END CONTROL SYSTEM

FPOC

PM / DM
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PIPE

MANUFACTURER
HEAT TRACE
CONTROLLER

BACNET DDC INTERFACE
(2) BI - SYSTEM STATUS

(1) AI - PIPE TEMPERATURE

(3) AO - PIPE TEMPERATURE SETPOINT

(4) BO - HEAT TRACE ON / OFF

(1) AV - BACNET INTERFACE

SCALE: NTS
ELECTRIC METER CONTROL DIAGRAMB1

30   ACCUMULATED REAL ENERGY BY PHASE (kWh) n n n

29   ACCUMULATED NET ENERGY - APPARENT kVAh n n n

28   ACCUMULATED NET ENERGY - REACTIVE kVARh n n n

27   ACCUMULATED NET ENERGY - REAL kWh n n n

26   FREQUENCY - Hz n n n

25   VOLTAGE - LINE-NEUTRAL n n n

24   VOLTAGE - LINE-LINE n n n

23   CURRENT - PER PHASE n n n

22   CURRENT - 3-PHASE AVERAGE n n n

21   PEAK POWER DEMAND (APPARENT, kVA) - PER PHASE n n n

20   PEAK POWER DEMAND (APPARENT, kVA) - 3-PHASE TOTAL n n n

19   PEAK POWER DEMAND (REACTIVE, kVAR) - PER PHASE n n n

18   PEAK POWER DEMAND (REACTIVE, kVAR) - 3-PHASE TOTAL n n n

17   PEAK POWER DEMAND (REAL, KW) -PER PHASE n n n

16   PEAK POWER DEMAND (REAL, KW) - 3-PHASE TOTAL n n n

15   PRESENT POWER DEMAND (APPARENT, kVA) - PER PHASE n n n

14   PRESENT POWER DEMAND (APPARENT, kVA) - 3-PHASE TOTAL n n n

13   PRESENT POWER DEMAND (REACTIVE, kVAR) - PER PHASE n n n

12   PRESENT POWER DEMAND (REACTIVE, kVAR) - 3-PHASE TOTAL n n n

11   PRESENT POWER DEMAND (REAL, KW) -PER PHASE n n n

10   PRESENT POWER DEMAND (REAL, KW) - 3-PHASE TOTAL n n n

9   POWER FACTOR (PER PHASE) n n n

8   POWER FACTOR (3-PHASE AVERAGE) n n n

7   POWER (APPARENT, kVA) - PER PHASE n n n

6   POWER (APPARENT, kVA) - 3-PHASE TOTAL n n n

5   POWER (REACTIVE, kVAR) - PER PHASE n n n

4   POWER (REACTIVE, kVAR) - 3-PHASE TOTAL n n n

3   POWER (REAL, KW) -PER PHASE n n n

2   POWER (REAL, KW) - 3-PHASE TOTAL n n n

1   BACNET COMMUNICATIONS INTERFACE n n

  DDC CONTROL PANEL

ELECTRIC METER
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(1) BI - ATFP SWITCH
ATFP

T

INSIDEOUTSIDE

H

AI - OUTSIDE AIR TEMPERATURE

AI - OUTSIDE AIR HUMIDITYINSTALL ON NORTH SIDE OF BUILDING (1)

(2)

(1) BI - FIRE ALARM PANEL

FIRE
ALARM

CONTROL
PANEL

BV - VFD STATUS

BV - IN FAULT CONDITIONAV - MOTOR FREQUENCY Hz

AV - MOTOR CURRENT AMPS

AV - MOTOR RUNTIME

VFD
VARIABLE FREQUENCY DRIVE INTERFACE

VARIABLE FREQUENCY DRIVE (VFD) INTERFACE MONITOR:
CURRENT VFD STATUS AND OPERATING CONDITIONS SHALL BE MONITORED 
THROUGH ITS COMMUNICATIONS INTERFACE PORT. THE INTERFACE SHALL 
MONITOR AND TREND THE POINTS AS SHOWN ON THE POINTS LIST.

SCALE: NTS
ATFP SHUTDOWN CONTROL DIAGRAMC3

SCALE: NTS
OUTSIDE AIR CONDITIONS CONTROL DIAGRAMC1

SCALE: NTS
FIRE ALARM SYSTEM CONTROL DIAGRAMA4

SCALE: NTS
VARIABLE FREQUENCY DRIVE (VFD)A1
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S

SMOKE DETECTOR TO BE PROVIDED,
INSTALLED AND CONTROLLED BY FIRE
ALARM SYSTEM - SHOWN FOR
INFORMATION ONLY.
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NOTES: 1. SUPPLY AND EXHAUST FAN & VFD'S AS INDICATED ON THESE DRAWINGS MAY REFER TO FAN-WALL ARRAYS CONSISTING OF MULTIPLE FANS AND VFD'S; FAN WALL SHALL
     MODULATE PER MANUFACTURER'S PROVIDED CONTROLS FOR OPTIMUM PERFORMANCE AND EFFICIENCY BASED ON COMMON ANALOG OUTPUT SIGNAL.

##   RESERVED FOR FUTURE
33   FREEZESTAT n n

32   HIGH STATIC SHUTDOWN SWITCH n n

31   SUPPLY AIR (SA) STATIC PRESSURE n n n

30   HX LEAVING (HX-LA) OA AIR HUMIDITY n n n

29   EXHAUST AIR (EA) AFTER HX HUMIDITY n n n

28   EXHAUST AIR (EA) BEFORE HX HUMIDITY n n n

27   OUTSIDE AIR (OA) HUMIDITY n n n

26   PREHEAT TEMPERATURE n n n

25   SUPPLY AIR (SA) TEMPERATURE n n n n n n

24   MIXED AIR (MA) TEMPERATURE n n n n n

23   HX LEAVING (HX-LVG) OA TEMP n n n

22   EXHAUST AIR (EA) AFTER HX TEMP n n n

21   EXHAUST AIR (EA) BEFORE HX TEMP n n n

20   OUTSIDE AIR (OA) TEMPERATURE n n n

19   PRIMARY FILTER DP n n n

18   PRE-FILTER DP n n n

17.2   EXHAUST AIR (EA) FILTER DP n n n

17.1   EXHAUST AIR (EA) FILTER DP n n n

16.2   OUTSIDE AIR (OA) FILTER DP n n n

16.1   OUTSIDE AIR (OA) PRE-FILTER DP n n n

15   RETURN AIR DAMPER n n n

14   HX BYPASS DAMPER n n n

13   EXHAUST AIR (EA) DAMPER END SWITCH n n

12   EXHAUST AIR (EA) DAMPER n n n

11   OUTSIDE AIR (OA) DAMPER END SWITCH n n

10   OUTSIDE AIR (OA) DAMPER n n n

09   CHILLED WATER COOLING (CHW) VALVE n n n

08   HOT WATER HEATING (HW) VALVE n n n

07   AFMS - SUPPLY AIR (SA) AIRFLOW n n n n

06   AFMS - EXHAUST AIRFLOW n n n n n n

05   AFMS - OUTSIDE AIR (OA) AIRFLOW n n n n n n

04   EXHAUST FAN DP n n n n

03   SUPPLY FAN DP n n n n

02A-D   EXHAUST FAN VFD n n n n n n n 1
01A-D   SUPPLY FAN VFD n n n n n n n 1

  DDC CONTROL PANEL n n n n n n n
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NOTES: 1. SUPPLY AND RELIEF FAN & VFD'S AS INDICATED ON THESE DRAWINGS MAY REFER TO FAN-WALL ARRAYS CONSISTING OF MULTIPLE FANS AND VFD'S; FAN WALL SHALL MODULATE PER
    MANUFACTURER'S PROVIDED CONTROLS FOR OPTIMUM PERFORMANCE AND EFFICIENCY BASED ON COMMON ANALOG OUTPUT SIGNAL.

##   RESERVED FOR FUTURE
34   FREEZESTAT n n
33   HIGH STATIC SHUTDOWN SWITCH n n
32   SUPPLY AIR (SA) STATIC PRESSURE n n n
31   HX LEAVING (HX-LA) AIR HUMIDITY n n n
30   RELIEF AIR (OA) HUMIDITY n n n
29   RETURN AIR (OA) HUMIDITY n n n
28   OUTSIDE AIR (OA) HUMIDITY n n n

27   PREHEAT TEMPERATURE n n n
26   SUPPLY AIR (SA) TEMPERATURE n n n n n n
25   MIXED AIR (MA) TEMPERATURE n n n n n
24   HX LEAVING (HX-LA) AIR TEMPERATURE n n n
23   RELIEF AIR (REL-A) TEMPERATURE n n n
22   RETURN AIR (RA) TEMPERATURE n n n
21   OUTSIDE AIR (OA) TEMPERATURE n n n
20   PRIMARY FILTER DPS n n n
19   PRE-FILTER DPS n n n

18.2   REL-A FILTER DPS n n n
18.1   REL-A PRE-FILTER DPS n n n
17.2   OA FILTER DPS n n n
17.1   OA PRE-FILTER DPS n n n
16   RETURN AIR (RA) DAMPER n n n
15   HX BYPASS DAMPER n n n
14   RELEIF AIR (REL-A) DAMPER END SWITCH n n
13   RELIEF AIR (REL-A) DAMPER n n n
12   OUTSIDE AIR (OA) DAMPER END SWITCH n n
11   OUTSIDE AIR (OA) DAMPER n n n
10   CHILLED WATER COOLING (CHW) VALVE n n n
09   HOT WATER HEATING (HW) VALVE n n n
08   AFMS - SUPPLY AIR (SA) AIRFLOW n n n n
07   AFMS - RETURN AIR (RA) AIRFLOW n n n n
06   AFMS - RELIEF AIR (REL-A) AIRFLOW n n n n n n
05   AFMS - OUTSIDE AIR (OA) AIRFLOW n n n n n n
04   RELIEF FAN DP n n n n
03   SUPPLY FAN (FANWALL) WALL DP n n n n

02A-D   RELIEF FAN VFD n n n n n n n 1
01A-D   SUPPLY FAN (FANWALL) VFD n n n n n n n 1

  DDC CONTROL PANEL n n n n n n n
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CHWR

CHWS
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CT

M

CT

T

T

CHILLER
CONTROL

PANEL

CHILLER
CONTROL

PANEL

LH

CHWS

VFD

CHWS

VFD

THIS CHILLER INTERFACE SCHEMATIC MAY NOT REFLECT
THE ACTUAL SENSORS AND POINTS AS SUPPLIED BY THE
CHILLER MANUFACTURER. ALL INTERFACE POINTS SHALL
BE COORDINATED WITH THE CHILLER SUPPLIER. (TYP)

(02.1) BO - CHILLER START/STOP

(02.2) BI - CHILLER STATUS (ON/OFF)

(02.3) AI - PERCENT RLA

(02.4)  AI - PERCENT KW

CH-01

(03.1) BO - CHILLER START/STOP

(03.2) BI - CHILLER STATUS (ON/OFF)

(03.3) AI - PERCENT RLA

(03.4)  AI - PERCENT KW

(01) AO - TEMP SETPOINT

CH-02

(09) BI - CH-01 FLOW STATUS

P-1

P-2

(11) BI - CHW PUMP P-1 STATUS

(14) BI - CHW PUMP P-2 STATUS

(03) AI - T-1 CHWS TEMP

(04) AI - T-2 CHWS TEMP

(05) AI - T-3 CHWS TEMP

(06) AI - T-4 CHWR TEMP

(07) AI - T-5 CHWR TEMP

(08) AI - T-6 CHWR TEMP

(10) BI - CH-02 FLOW STATUS

REFER TO AHU-01, 02 & CRAC CONTROL
DIAGRAMS FOR REMAINDER OF

CHILLED WATER SYSTEM CONTROLS .

CHILLERS 01 & 02 SHALL BE CONTROLLED BY THE DDC SYSTEM TO
OPERATE/FUNCTION AS A COMMON CHILLER  TO OPTIMALLY PROVIDE
THE REQUIRED COMMON SUPPLY WATER TEMPERATURE.

(15) AI - PUMP DP

(16) AI - SYSTEM FLOW

(17) AI - CH-01 FLOW

(18) AI - CH-02 FLOW

(02.5)  AV - CHILLER ALARM

(03.5)  AV - CHILLER ALARM

(12.3) BI - P-01 VFD FAULT

(12.1) BO - P-01 START/STOP

(12.2) AO - P-01 VFD FREQUENCY

(14.3) BI - P-02 VFD FAULT

(14.1) BO - P-02 START/STOP

(14.2) AO - P-02 VFD FREQUENCY

TO DDC

TO DDC
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SCALE: NTS
CHILLED WATER SYSTEM CONTROL DIAGRAMA1

NOTES:  1.  BTU'S EXTRACTED SHALL BE CALCULATED BY THE DDC SYSTEM BASED ON SYSTEM SUPPLY/RETURN WATER TEMPERATURES AND SYSTEM FLOW.

-   RESERVED FOR FUTURE

19   BTU'S  EXTRACTED n n n 1
18   CH-02 FLOW n n n

17   CH-01 FLOW n n n

16   SYSTEM FLOW (TOTAL) n n n

15   PUMP P-1,2 DIFFERENTIAL PRESS n n n

14.3   PUMP P-2 VFD FAULT n

14.2   PUMP P-2 VFD FREQUENCY n n n

14.1   PUMP P-2 START/STOP n

13   PUMP P-2 STATUS n n

12.3   PUMP P-1 VFD FAULT n

12.2   PUMP P-1 VFD FREQUENCY n n n

12.1   PUMP P-1 START/STOP n

11   PUMP P-1 STATUS n n

10   CH-02 FLOW SWITCH FS-2 n n n

09   CH-01 FLOW SWITCH FS-1 n n n

08   CHWR TEMP (CH-02) SENSOR T-6 n n n n n n

07   CHWR TEMP (CH-01) SENSOR T-5 n n n n n n

06   CHWR TEMP (MAIN) SENSOR T-4 n n n n n n

05   CHWS TEMP (CH-02) SENSOR T-2 n n n n n n

04   CHWS TEMP (CH-01) SENSOR T-1 n n n n n n

03   CHWS TEMP (MAIN) SENSOR T-1 n n n n n n

03.1-5   CHILLER CH-02 n n n n n n n n n

02.1-5   CHILLER CH-01 n n n n n n n n n

01   CHILLED WATER SETPOINT n n

  DDC CONTROL PANEL n n n n
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HWS

T

BOILER
INTERFACE

PANEL

T

STR
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CT

HWS

VFD

M

CT

VFD

M

CT

HWR

T

BOILER
INTERFACE

PANEL

T

STR

M

CT

HWS

HWR

T

BOILER
INTERFACE

PANEL

T

STR

M

CT

HWS

HWR

H
W

R

H
W

S

H
W

R

H
W

S

H
W

R

H
W

S

HWR

HWS

H
W

R

HWR

LH

T

T

LH

ES

BP-01

(1.08) AI - B-01 HWR TEMP

(1.07) AI - B-01 HWS TEMP (1.09) BI - B-01 HW FLOW STATUS

(1.01) BI - B-01 BOILER STATUS

(1.02) BO - B-01 BOILER ENABLE

(1.03) AI - B-01 OPERATING TEMP

(1.04) AI- B-01 OPERATING PRESSURE

(1.05) AI - B-01 OPERATING HOURS

(1.06) AO - B-01 HWS TEMP SETPOINT

B-01

(1.10) BI - BP-01 STATUS

(1.11) BO - BP-01 START/STOP

(4.1) BI - P-03 STATUS

(4.4) BI - P-03 VFD FAULT

(4.2) BO - P-03 START/STOP

(4.3) AO - P-03 VFD FREQUENCY

(5.4) BI - P-04 VFD FAULT

(5.2) BO - P-04 START/STOP

(5.3) AO - P-04 VFD FREQUENCY

(5.1) BI - P-04 STATUS

P-04

P-03

BP-02

(2.07) AI - B-02 HWS TEMP

(2.01) BI - B-02 BOILER STATUS

(2.02) BO - B-02 BOILER ENABLE

(2.03) AI - B-02 OPERATING TEMP

(2.04) AI- B-02 OPERATING PRESSURE

(2.05) AI - B-02 OPERATING HOURS

(2.06) AO - B-02 HWS TEMP SETPOINT

B-02

(2.10) BI - BP-02 STATUS

(2.11) BO - BP-02 START/STOP

BP-03
(3.01) BI - B-03 BOILER STATUS

(3.02) BO - B-03 BOILER ENABLE

(3.03) AI - B-03 OPERATING TEMP

(3.04) AI- B-03 OPERATING PRESSURE

(3.05) AI - B-03 OPERATING HOURS

(3.06) AO - B-03 HWS TEMP SETPOINT

B-03

(3.10) BI - BP-03 STATUS

(3.11) BO - BP-03 START/STOP

(2.09) BI - B-02 HW FLOW STATUS

(3.07) AI - B-03 HWS TEMP (3.09) BI - B-03 HW FLOW STATUS

(2.08) AI - B-02 HWR TEMP

(3.08) AI - B-02 HWR TEMP

(10) AI - SYSTEM DP

(7) AI - MAIN HWR TEMP

(6) AI - MAIN HWS TEMP

THIS TYPICAL BOILER INTERFACE SCHEMATIC MAY NOT REFLECT THE ACTUAL
SENSORS AND POINTS AS SUPPLIED BY THE BOILER MANUFACTURER.  ALL
INTERFACE POINTS SHALL BE COORDINATED WITH THE BOILER SUPPLIER.
BOILER CONTROL PANELS SHALL BE INTERFACED AND CONTROLLED AS A
SINGLE OPERATING BOILER PLANT

(8) AI - SECONDARY PUMP DP

(9) AI - HWS - FLOW

HEATING HW OA RESET
SCHEDULE

20

30

40

50

60

70

80

90 100 110 120 130 140 150

O
A

-T

HWS-SP

(11) BI - ES-01

BOILER EMERGENCY SHUTDOWN
SWITCH.  SWITCH SHALL BE
HARDWIRE INTERLOCKED TO CLOSE
ALL GAS VALVES IN MECHANICAL
ROOM.  REFER TO ELECTRICAL
DRAWINGS FOR WIRING.  PROVIDE
CONTACTS TO REPORT SWITCH
STATUS TO DDC SYSTEM.
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HOT WATER SYSTEM CONTROL DIAGRAMA1
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SCENOTES:  1. OUTSIDE AIR TEMPERATURE TO BE PROVIDED TO DDC SYSTEM FROM COMMON OAT TEMPERATURE SENSOR (GENERAL CONTROL DIAGRAMS PAGE)
                 2. SUPPLY WATER TEMPERATURE SHALL RESET LINEARLY FROM A SUPPLY TEMPERATURE OF 140° AT OAT <  30° (ADJ.) TO 100° AT OAT > 60°F (ADJ.)
                 3. THESE POINTS MAY BE PROVIDED BY THE BOILER MANUFACTUER AND DIRECTLY INTEGRATED TO THE BOILER CONTROLLER, IF DONE THIS WAY, BOILER
                     CONTROLLER SHALL SEND THESE POINTS AS ANALOG INPUTS (AI) TO THE DDC SYSTEM FOR REMOTE OBSERVATION & TROUBLESHOOTING PURPOSES.
                 4. HARDWARE POINTS MAY BE INTEGRAL TO THE PROVIDED BOILER AND AVAIALBLE FROM BOILER BACNET INTERFACE.
                 5.  BTU'S DELIVERED SHALL BE CALCULATED BY THE DDC SYSTEM BASED ON SECONDARY SUPPLY/RETURN WATER TEMPERATURES AND SYSTEM FLOW.

## RESERVED FOR FUTURE
14   BTU'S  DELIVERED n n n 5
13   HW SUPPLY TEMP n n n 2, 3
12   OUTSIDE AIR TEMPERATURE n 1, 3
11   BOILER EMERGENCY STOP n

10   REMOTE SYSTEM DP n n n

9   SECONDARY PUMPING FLOW n n n

8   SECONDARY PUMPING PRESS n n n n n n

7   SECONDARY MAIN HWR TEMP n n n

6   SECONDARY MAIN HWS TEMP n n n

5.4   P-04, VFD FAULT n

5.3   P-04, VFD FREQUENCY n n n

5.2   P-04, START/STOP n

5.1   P-04, STATUS n n n n

4.4   P-03, VFD FAULT n

4.3   P-03, VFD FREQUENCY n n n

4.2   P-03, START/STOP n

4.1   P-03, STATUS n n n n

[1,2,3].11   BP-0[1,2,3], START/STOP (ENABLE) n n

[1,2,3].10   BP-0[1,2,3], STATUS n n n

[1,2,3].09   B-0[1,2,3], HW FLOW STATUS n n n

[1,2,3].08   B-0[1,2,3], HWR (ENTERING) TEMP n n n n

[1,2,3].07   B-0[1,2,3], HWS (LEAVING) TEMP n n n n

[1,2,3].06   B-0[1,2,3]. HWS TEMP SETPOINT n n

[1,2,3].05   B-0[1,2,3], OPERATING HOURS n n

[1,2,3].04   B-0[1,2,3], OPERATING PRESSURE n n n

[1,2,3].03   B-0[1,2,3], OPERATING TEMP n n n n

[1,2,3].02   B-0[1,2,3], BOILER ENABLE n n

[1,2,3].01   B-0[1,2,3], BOILER STATUS n n n

  DDC CONTROL PANEL n n n n
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SCALE: NTS
VAV BOX WITH HW HEATING CONTROL DIAGRAMA1

NOTES:  1. VAV BOX CONTROLLER SHALL BE CAPABLE OF ZONE CONTROL INDEPENDENT OF STATUS OF CONNECTION TO BUILDING DDC SYSTEM.
                  2. MONITORING POINT IN DISCHARGE AIR DUCT AS REQUIRED BY UFC 3-410-01 & FOR DUAL MAXIMUM REHEAT CONTROL.

##   RESERVED FOR FUTURE
07   ZONE SETPOINT ADJUST n n n

06   ZONE OCCUPANCY OVERRIDE n n

05   ZONE TEMPERATURE n n n n

04   DISCHARGE AIR (DA) TEMP n n n n 2
03   HW VALVE n n n

02   VAV DAMPER n n n

01   SA AIRFLOW n n n n

  VAV BOX CONTROLLER n n n n n 1
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SCALE: NTS
CRAC SYSTEM - CONTROL DIAGRAMA2

1.   NOT ALL FACTORY PROVIDED CONTROL POINTS INDICATED - REFER TO CRAC UNIT IOM AND PROJECT SPECIFICATIONS FOR COMPLETE INTERNAL
       UNIT CONTROL DEVICES AND SEQUENCES INCLUDING INTEGRAL HUMIDIFIER CONTROL; SUBFLOOR WATER DETECTION, ETC.

##   RESERVED FOR FUTURE

15   DISCHARGE AIR HUMIDITY n n

14   DISCHARGE AIR TEMPERATURE n n n n

13   SUPPY FAN PRESSSURE n n

12   SUPPLY FAN ECM FAULT n

11   SUPPLY FAN ECM SETPOINT n n

10   SUPPLY FAN START/STOP n

09   SUPPLY FAN STATUS n

08   HW REHEAT VALVE n n

07   CHW ISOLATION VALVE (2-WAY) n n

06   CHW COOLING VALVE (3-WAY) n n

05   FILTER DIFFERENTIAL PRESSURE n n

04   RETURN AIR DAMPER STATUS n

03   RETURN AIR DAMPER n n

02   ZONE HUMIDITY n n n n n

01   ZONE TEMPERATURE n n n n n

  CRAC UNIT CONTROLLER(S) n n n n n n 1
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5   COOLING SETPOINT n n
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3   SPACE TEMPERATURE n n n n
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  DDC SYSTEM BACNET INTERFACE n

SPLIT DX HEAT PUMP

TE
M

P
E

R
A

TU
R

E

R
E

LA
TI

V
E

 H
U

M
ID

IT
Y

TE
M

P
E

R
A

TU
R

E

U
N

IT
 S

TA
TU

S

TR
E

N
D

H
IG

H
 A

N
A

LO
G

LO
W

 A
N

A
LO

G

INPUT (AI) OUTPUT (AO) INPUT (BI) OUTPUT (BO) PROGRAMS ALARMS

ANALOG DIGITAL (BINARY)

PO
IN

T 
N

U
M

B
ER

SYSTEM POINT DESCRIPTION

S
H

O
W

 O
N

 D
IS

P
LA

Y

HARDWARE POINTS SYSTEM FEATURES
/SOFTWARE POINTS

NOTES

DUCTLESS MINI-SPLIT COOLING/ HEAT PUMP SYSTEMS (SSAC / SSCU & SSHP / HPCU ) POINT LIST

SCALE: NTS
SPLIT DX AIR CONDITIONER / HEAT PUMP - CONTROL DIAGRAMA3SCALE: NTS

ELECTRICAL ROOM CONTROL DIAGRAM (EF-02, 03, & 04, EWH-01, 02 / EUH-01)A1

NOTES: 1. *ELECTRIC HEATERS MAY OPERATE OFF UNIT CONTROLLER / CONTROLLED INTEGRAL THERMOSTATS WHERE PROVIDED WITH EQUIPMENT; DDC
    SYSTEM TO MONITOR SPACE TEMPERATURE AND SIGNAL ALARM IF SPACE TEMP FALLS 5° BELOW SPACE HEATING SETPOINT OF 55°
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-   -
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SCALE: NTS
MECHANICAL ROOM 400 CONTROL DIAGRAM (UH-02, DEH-01)C1

## RESERVED FOR FUTURE
-   -
6   UNIT HEATER HW VALVE n n n

5.2   UNIT HEATER FAN STATUS n n n

5.1   UNIT HEATER FAN START/STOP n n n

4   BI - SYSTEM STATUS n n n n n

3   AI - ZONE HUMIDITY n n n n

2   HEATING SETPOINT n n

1   ZONE TEMP n n n n
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SCALE: NTS
MECHANICAL ROOM 401 (HOT) CONTROL DIAGRAM (SF-01, UH-01)B1

## RESERVED FOR FUTURE
-   -
9   UNIT HEATER HW VALVE n n n

8.2   UNIT HEATER FAN STATUS n n n

8.1   UNIT HEATER FAN START/STOP n n n

7.2   EXHAUST AIR DAMPER STATUS n n

7.1   EXHAUST AIR DAMPER n n n
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1   ZONE TEMP n n n n
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SCALE: NTS
EXHAUST FAN EF-01 & DAMPER CONTROL DIAGRAMA1
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GENERAL NOTES
1 PROVIDE MANUAL VOLUME DAMPERS IN ALL RUN-OUTS TO DIFFUSERS, AT

ALL BRANCH TAKE-OFFS FROM MAIN SUPPLY DUCTS, AND WHERE DEEMED
NECESSARY BY TAB SUB-CONTRACTOR TO ACHIEVE PROPER SYSTEM
BALANCING.

2 ALL DUCT RUN-OUTS TO DIFFUSERS, REGISTERS AND GRILLES NOT
INDICATED ON THE PLANS SHALL BE SIZED TO MATCH THE NECK SIZE
INDICATED ON THE DIFFUSER, REGISTER AND GRILLE SCHEDULE.

3 ALL SUPPLY DUCT RUN-OUTS TO VAV BOXES NOT INDICATED ON THE PLANS
SHALL BE SIZED TO MATCH THE VAV BOX INLET SIZE INDICATED ON THE
VARIABLE AIR VOLUME (VAV) BOX SCHEDULE.

4 SHEET METAL FABRICATOR MAY SUBSTITUTE EQUIVALENT ROUND OR FLAT
OVAL DUCTWORK FOR RECTANGULAR SIZES INDICATED.  DUCTWORK
BETWEEN AHU AND VAV BOXES SHALL BE SIZED TO 0.2” STATIC PRESSURE
LOSS PER 100' OF DUCT RUN. DUCTWORK DOWNSTREAM OF VAV BOXES
SHALL BE SIZED TO 0.08” STATIC PRESSURE LOSS PER 100' OF DUCT RUN.
RETURN, EXHAUST AND TRANSFER AIR DUCTS SHALL BE SIZED TO 0.05”/100'
OF DUCT RUN.  ALL REVISIONS MUST BE COORDINATED WITH ALL OTHER
TRADES AND ILLUSTRATED IN DUCTWORK SHOP DRAWINGS FOR APPROVAL.

5 PLAN DRAWINGS ARE DIAGRAMMATIC IN NATURE AND DO NOT ILLUSTRATE
ALL SPECIFIC DUCT TAKE-OFF CONFIGURATIONS, TAPS, ETC.  REFER TO
PROJECT SPECIFICATIONS AND DUCTWORK DETAILS FOR SPECIFIC
REQUIREMENTS.

6 ALL EQUIPMENT SHALL BE INSTALLED WITH MANUFACTURER’S REQUIRED
ACCESS SPACE BETWEEN UNIT AND FULL HEIGHT WALLS AND OTHER
OBSTRUCTIONS.

SCALE: 1/8" = 1'-0"
HVAC - 1ST FLOOR PLAN - AREA AA1

0

SCALE:

4' - 0" 8' - 0" 16' - 0"

1/8" = 1' - 0"

KEYNOTES
1 SECURE AREA PENETRATION.  PROVIDE INTRUSION PREVENTION BARS IN

ALL DUCTWORK WITH OPENINGS GREATER THAN 96 SQ IN, REFER TO
DETAILS.

2 COORDINATE DUCT LOCATION WITH STRUCTURAL MEMBERS SUPPORTING
FOLDING PARTITION.  REFER TO STRUCTURAL AND ARCHITECTURAL
DRAWINGS FOR ADDITIONAL INFORMATION.

3 THERE SHALL NOT BE ANY EQUIPMENT (PIPING, DUCTWORK, MACHINERY,
ETC.) THAT DOES NOT SERVE THIS SPACE INSTALLED ABOVE OR WITHIN
THIS SPACE, NOR SHALL EQUIPMENT NOT SERVING THIS SPACE PASS
THROUGH OR ENTER THIS SPACE.

4 MOUNTING HEIGHT TO BE 10'-6" AFF.

5 DUCT CENTERLINE AT 12'-4" AFF.  BOTTOM OF DUCT AND HANGERS MUST BE
HIGHER THAN TOP OF DOOR OPENING.

  TRANSFER AIR DUCTS 1" W.C. A NA NA NA NA

  OUTSIDE AIR DUCTS -1" W.C. A 4 2 2 1" W.C.

  RETURN DUCTS ±2" W.C. A 4 2 2 2" W.C.

  EXHAUST DUCTS ±1" W.C. A 4 2 2 1" W.C.

  VAV SUPPLY - DOWNSTREAM OF BOXES 2" W.C. A 4 2 2 2" W.C.

  VAV SUPPLY - UPSTREAM OF BOXES 4" W.C. A 4 2 2 4" W.C.
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KEYNOTES
1 SECURE AREA PENETRATION.  PROVIDE INTRUSION PREVENTION BARS IN

ALL DUCTWORK WITH OPENINGS GREATER THAN 96 SQ IN, REFER TO
DETAILS.

2 ACCESS PANEL, REFER TO ARCHITECTURAL REFLECTED CEILING PLANS.

3 COORDINATE DUCT LOCATION WITH STRUCTURAL MEMBERS SUPPORTING
FOLDING PARTITION.  REFER TO STRUCTURAL AND ARCHITECTURAL
DRAWINGS FOR ADDITIONAL INFORMATION.

4 THERE SHALL NOT BE ANY EQUIPMENT (PIPING, DUCTWORK, MACHINERY,
ETC.) THAT DOES NOT SERVE THIS SPACE INSTALLED ABOVE OR WITHIN
THIS SPACE, NOR SHALL EQUIPMENT NOT SERVING THIS SPACE PASS
THROUGH OR ENTER THIS SPACE.

GENERAL NOTES
1 PROVIDE MANUAL VOLUME DAMPERS IN ALL RUN-OUTS TO DIFFUSERS, AT

ALL BRANCH TAKE-OFFS FROM MAIN SUPPLY DUCTS, AND WHERE DEEMED
NECESSARY BY TAB SUB-CONTRACTOR TO ACHIEVE PROPER SYSTEM
BALANCING.

2 ALL DUCT RUN-OUTS TO DIFFUSERS, REGISTERS AND GRILLES NOT
INDICATED ON THE PLANS SHALL BE SIZED TO MATCH THE NECK SIZE
INDICATED ON THE DIFFUSER, REGISTER AND GRILLE SCHEDULE.

3 ALL SUPPLY DUCT RUN-OUTS TO VAV BOXES NOT INDICATED ON THE PLANS
SHALL BE SIZED TO MATCH THE VAV BOX INLET SIZE INDICATED ON THE
VARIABLE AIR VOLUME (VAV) BOX SCHEDULE.

4 SHEET METAL FABRICATOR MAY SUBSTITUTE EQUIVALENT ROUND OR FLAT
OVAL DUCTWORK FOR RECTANGULAR SIZES INDICATED.  DUCTWORK
BETWEEN AHU AND VAV BOXES SHALL BE SIZED TO 0.2” STATIC PRESSURE
LOSS PER 100' OF DUCT RUN. DUCTWORK DOWNSTREAM OF VAV BOXES
SHALL BE SIZED TO 0.08” STATIC PRESSURE LOSS PER 100' OF DUCT RUN.
RETURN, EXHAUST AND TRANSFER AIR DUCTS SHALL BE SIZED TO 0.05”/100'
OF DUCT RUN.  ALL REVISIONS MUST BE COORDINATED WITH ALL OTHER
TRADES AND ILLUSTRATED IN DUCTWORK SHOP DRAWINGS FOR APPROVAL.

5 PLAN DRAWINGS ARE DIAGRAMMATIC IN NATURE AND DO NOT ILLUSTRATE
ALL SPECIFIC DUCT TAKE-OFF CONFIGURATIONS, TAPS, ETC.  REFER TO
PROJECT SPECIFICATIONS AND DUCTWORK DETAILS FOR SPECIFIC
REQUIREMENTS.

6 ALL EQUIPMENT SHALL BE INSTALLED WITH MANUFACTURER’S REQUIRED
ACCESS SPACE BETWEEN UNIT AND FULL HEIGHT WALLS AND OTHER
OBSTRUCTIONS.

SCALE: 1/8" = 1'-0"
HVAC - 1ST FLOOR PLAN - AREA BA1
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SCALE:

4' - 0" 8' - 0" 16' - 0"
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  VAV SUPPLY - UPSTREAM OF BOXES 4" W.C. A 4 2 2 4" W.C.
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KEYNOTES
1 COORDINATE DUCT LOCATION WITH STRUCTURAL MEMBERS SUPPORTING

FOLDING PARTITION.  REFER TO STRUCTURAL AND ARCHITECTURAL
DRAWINGS FOR ADDITIONAL INFORMATION.

2 THERE SHALL NOT BE ANY EQUIPMENT (PIPING, DUCTWORK, MACHINERY,
ETC.) THAT DOES NOT SERVE THIS SPACE INSTALLED ABOVE OR WITHIN
THIS SPACE, NOR SHALL EQUIPMENT NOT SERVING THIS SPACE PASS
THROUGH OR ENTER THIS SPACE.

3 MOUNTING HEIGHT TO BE 11' AFF.

GENERAL NOTES
1 PROVIDE MANUAL VOLUME DAMPERS IN ALL RUN-OUTS TO DIFFUSERS, AT

ALL BRANCH TAKE-OFFS FROM MAIN SUPPLY DUCTS, AND WHERE DEEMED
NECESSARY BY TAB SUB-CONTRACTOR TO ACHIEVE PROPER SYSTEM
BALANCING.

2 ALL DUCT RUN-OUTS TO DIFFUSERS, REGISTERS AND GRILLES NOT
INDICATED ON THE PLANS SHALL BE SIZED TO MATCH THE NECK SIZE
INDICATED ON THE DIFFUSER, REGISTER AND GRILLE SCHEDULE.

3 ALL SUPPLY DUCT RUN-OUTS TO VAV BOXES NOT INDICATED ON THE PLANS
SHALL BE SIZED TO MATCH THE VAV BOX INLET SIZE INDICATED ON THE
VARIABLE AIR VOLUME (VAV) BOX SCHEDULE.

4 SHEET METAL FABRICATOR MAY SUBSTITUTE EQUIVALENT ROUND OR FLAT
OVAL DUCTWORK FOR RECTANGULAR SIZES INDICATED.  DUCTWORK
BETWEEN AHU AND VAV BOXES SHALL BE SIZED TO 0.2” STATIC PRESSURE
LOSS PER 100' OF DUCT RUN. DUCTWORK DOWNSTREAM OF VAV BOXES
SHALL BE SIZED TO 0.08” STATIC PRESSURE LOSS PER 100' OF DUCT RUN.
RETURN, EXHAUST AND TRANSFER AIR DUCTS SHALL BE SIZED TO 0.05”/100'
OF DUCT RUN.  ALL REVISIONS MUST BE COORDINATED WITH ALL OTHER
TRADES AND ILLUSTRATED IN DUCTWORK SHOP DRAWINGS FOR APPROVAL.

5 PLAN DRAWINGS ARE DIAGRAMMATIC IN NATURE AND DO NOT ILLUSTRATE
ALL SPECIFIC DUCT TAKE-OFF CONFIGURATIONS, TAPS, ETC.  REFER TO
PROJECT SPECIFICATIONS AND DUCTWORK DETAILS FOR SPECIFIC
REQUIREMENTS.

6 ALL EQUIPMENT SHALL BE INSTALLED WITH MANUFACTURER’S REQUIRED
ACCESS SPACE BETWEEN UNIT AND FULL HEIGHT WALLS AND OTHER
OBSTRUCTIONS.
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KEYNOTES
1 SECURE AREA PENETRATION.  PROVIDE INTRUSION PREVENTION BARS IN

ALL DUCTWORK WITH OPENINGS GREATER THAN 96 SQ IN, REFER TO
DETAILS.

GENERAL NOTES
1 PROVIDE MANUAL VOLUME DAMPERS IN ALL RUN-OUTS TO DIFFUSERS, AT

ALL BRANCH TAKE-OFFS FROM MAIN SUPPLY DUCTS, AND WHERE DEEMED
NECESSARY BY TAB SUB-CONTRACTOR TO ACHIEVE PROPER SYSTEM
BALANCING.

2 ALL DUCT RUN-OUTS TO DIFFUSERS, REGISTERS AND GRILLES NOT
INDICATED ON THE PLANS SHALL BE SIZED TO MATCH THE NECK SIZE
INDICATED ON THE DIFFUSER, REGISTER AND GRILLE SCHEDULE.

3 ALL SUPPLY DUCT RUN-OUTS TO VAV BOXES NOT INDICATED ON THE PLANS
SHALL BE SIZED TO MATCH THE VAV BOX INLET SIZE INDICATED ON THE
VARIABLE AIR VOLUME (VAV) BOX SCHEDULE.

4 SHEET METAL FABRICATOR MAY SUBSTITUTE EQUIVALENT ROUND OR FLAT
OVAL DUCTWORK FOR RECTANGULAR SIZES INDICATED.  DUCTWORK
BETWEEN AHU AND VAV BOXES SHALL BE SIZED TO 0.2” STATIC PRESSURE
LOSS PER 100' OF DUCT RUN. DUCTWORK DOWNSTREAM OF VAV BOXES
SHALL BE SIZED TO 0.08” STATIC PRESSURE LOSS PER 100' OF DUCT RUN.
RETURN, EXHAUST AND TRANSFER AIR DUCTS SHALL BE SIZED TO 0.05”/100'
OF DUCT RUN.  ALL REVISIONS MUST BE COORDINATED WITH ALL OTHER
TRADES AND ILLUSTRATED IN DUCTWORK SHOP DRAWINGS FOR APPROVAL.

5 PLAN DRAWINGS ARE DIAGRAMMATIC IN NATURE AND DO NOT ILLUSTRATE
ALL SPECIFIC DUCT TAKE-OFF CONFIGURATIONS, TAPS, ETC.  REFER TO
PROJECT SPECIFICATIONS AND DUCTWORK DETAILS FOR SPECIFIC
REQUIREMENTS.

6 ALL EQUIPMENT SHALL BE INSTALLED WITH MANUFACTURER’S REQUIRED
ACCESS SPACE BETWEEN UNIT AND FULL HEIGHT WALLS AND OTHER
OBSTRUCTIONS.

SCALE: 1/8" = 1'-0"
HVAC - 1ST FLOOR PLAN - AREA DB2

0

SCALE:

4' - 0" 8' - 0" 16' - 0"

1/8" = 1' - 0"

  TRANSFER AIR DUCTS 1" W.C. A NA NA NA NA

  OUTSIDE AIR DUCTS -1" W.C. A 4 2 2 1" W.C.

  RETURN DUCTS ±2" W.C. A 4 2 2 2" W.C.

  EXHAUST DUCTS ±1" W.C. A 4 2 2 1" W.C.

  VAV SUPPLY - DOWNSTREAM OF BOXES 2" W.C. A 4 2 2 2" W.C.

  VAV SUPPLY - UPSTREAM OF BOXES 4" W.C. A 4 2 2 4" W.C.

RECT ROUND
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OVAL

DUCT SYSTEM
MIN

PRESS
CLASS

MIN.
SEAL

CLASS

SMACNA DUCT
LEAKAGE CLASS  (CL) DUCT
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DUCT CONSTRUCTION SCHEDULE
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SCALE: 1/16" = 1'-0"
PIPING - 1ST FLOOR PLAN - OVERALLA1

0

SCALE:

8' - 0" 16' - 0" 32' - 0"

1/16" = 1' - 0"
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GENERAL NOTES
1 ALL HWS & HWR BRANCHES ARE 3/4" UNLESS NOTED OTHERWISE.

2 PROVIDE AN AIR VENT AT THE HIGH POINT OF EACH DROP IN THE HEATING
AND CHILLED WATER PIPING SYSTEMS.  ALL PIPING SHALL GRADE TO THE
LOW POINTS.  PROVIDE HOSE END DRAIN VALVES AT THE BOTTOM OF ALL
RISERS AND LOW POINTS.

3 INSTALL PIPING SO THAT ALL VALVES, STRAINERS, UNIONS, TRAPS,
FLANGES AND OTHER APPURTENANCES REQUIRING ACCESS ARE EASILY
ACCESSIBLE.  ALL VALVES SHALL BE INSTALLED SO THAT THE VALVE
REMAINS IN SERVICE WHEN EQUIPMENT OR PIPING ON EQUIPMENT SIDE OF
VALVE IS REMOVED.  ALL BALANCING VALVES AND BUTTERFLY VALVES
SHALL BE PROVIDED WITH POSITION INDICATORS AND MAXIMUM
ADJUSTABLE STOPS (AKA “MEMORY STOPS”).  ALL VALVES (EXCEPT
CONTROL VALVES) AND STRAINERS SHALL BE FULL SIZE OF PIPE BEFORE
REDUCING SIZE TO MAKE CONNECTIONS TO EQUIPMENT AND CONTROLS.

4 INSTALL PIPING WITHOUT FORCING OR SPRINGING.

5 PLAN DRAWINGS ARE DIAGRAMMATIC IN NATURE AND NOT ILLUSTRATE ALL
SPECIFIC DUCT TAKE-OFF CONFIGURATIONS, TAPS, ETC.  REFER TO
PROJECT SPECIFICATIONS AND DETAILS FOR SPECIFIC REQUIREMENTS.

SCALE: 1/8" = 1'-0"
PIPING - 1ST FLOOR PLAN - AREA AA1

0

SCALE:

4' - 0" 8' - 0" 16' - 0"

1/8" = 1' - 0"

KEYNOTES
1 THERE SHALL NOT BE ANY EQUIPMENT (PIPING, DUCTWORK, MACHINERY,

ETC.) THAT DOES NOT SERVE THIS SPACE INSTALLED ABOVE OR WITHIN
THIS SPACE, NOR SHALL EQUIPMENT NOT SERVING THIS SPACE PASS
THROUGH OR ENTER THIS SPACE.

2 ROUTE ALL CONDENSATE PIPING AT 1/8” PER 1’-0” SLOPE TOWARD POINT OF
TERMINATION. PROVIDE CLEANOUT AT ALL CHANGES OF DIRECTION
GREATER THAN 45°.

3 ROUTE PAIR OF REFRIGERANT LINES FROM INDOOR UNIT TO ASSOCIATED
OUTDOOR CONDENSING UNIT.  SIZE PER MANUFACTURER’S
RECOMMENDATIONS.
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GENERAL NOTES
1 ALL HWS & HWR BRANCHES ARE 3/4" UNLESS NOTED OTHERWISE.

2 PROVIDE AN AIR VENT AT THE HIGH POINT OF EACH DROP IN THE HEATING
AND CHILLED WATER PIPING SYSTEMS.  ALL PIPING SHALL GRADE TO THE
LOW POINTS.  PROVIDE HOSE END DRAIN VALVES AT THE BOTTOM OF ALL
RISERS AND LOW POINTS.

3 INSTALL PIPING SO THAT ALL VALVES, STRAINERS, UNIONS, TRAPS,
FLANGES AND OTHER APPURTENANCES REQUIRING ACCESS ARE EASILY
ACCESSIBLE.  ALL VALVES SHALL BE INSTALLED SO THAT THE VALVE
REMAINS IN SERVICE WHEN EQUIPMENT OR PIPING ON EQUIPMENT SIDE OF
VALVE IS REMOVED.  ALL BALANCING VALVES AND BUTTERFLY VALVES
SHALL BE PROVIDED WITH POSITION INDICATORS AND MAXIMUM
ADJUSTABLE STOPS (AKA “MEMORY STOPS”).  ALL VALVES (EXCEPT
CONTROL VALVES) AND STRAINERS SHALL BE FULL SIZE OF PIPE BEFORE
REDUCING SIZE TO MAKE CONNECTIONS TO EQUIPMENT AND CONTROLS.

4 INSTALL PIPING WITHOUT FORCING OR SPRINGING.

5 PLAN DRAWINGS ARE DIAGRAMMATIC IN NATURE AND NOT ILLUSTRATE ALL
SPECIFIC DUCT TAKE-OFF CONFIGURATIONS, TAPS, ETC.  REFER TO
PROJECT SPECIFICATIONS AND DETAILS FOR SPECIFIC REQUIREMENTS.

SCALE: 1/8" = 1'-0"
PIPING - 1ST FLOOR PLAN - AREA BA1

0

SCALE:

4' - 0" 8' - 0" 16' - 0"

1/8" = 1' - 0"

KEYNOTES
1 THERE SHALL NOT BE ANY EQUIPMENT (PIPING, DUCTWORK, MACHINERY,

ETC.) THAT DOES NOT SERVE THIS SPACE INSTALLED ABOVE OR WITHIN
THIS SPACE, NOR SHALL EQUIPMENT NOT SERVING THIS SPACE PASS
THROUGH OR ENTER THIS SPACE.

2 ROUTE ALL CONDENSATE PIPING AT 1/8” PER 1’-0” SLOPE TOWARD POINT OF
TERMINATION. PROVIDE CLEANOUT AT ALL CHANGES OF DIRECTION
GREATER THAN 45°

3 1-1/4” CD DOWN TO MOP RECEPTOR.  TERMINATE PIPE OPEN ENDED
APPROXIMATELY 3” ABOVE RECEPTOR.

4 ROUTE PAIR OF REFRIGERANT LINES FROM INDOOR UNIT TO ASSOCIATED
OUTDOOR CONDENSING UNIT.  SIZE PER MANUFACTURER’S
RECOMMENDATIONS.

SEAL

A/E INFO
100 AIRSIDE DRIVE

MOON TOWNSHIP, PA 15108

456

DESIGN DIRECTOR PAUL K. SHREM

12/6/2021

CONCURRED BY
MCB-CL AMB

VIA EMAIL

A

1
7

 N
O

V
 2

1
6 D

EC
 21

16
 D

EC
 21

12/6/202112/16/21



FEC

FEC

F
E

C

FEC

SIM CONTROL
(SERVER
ROOM)
304A

SIMULATION
CLASSROOM

301A

SIMULATION
CLASSROOM

301B

STORAGE
305

ELEC
306

SIMULATION
CLASSROOM

300B

COR
C030

COR
C034

VAV-2.18
VAV-2.19

VAV-2.07

VAV-2.14
VAV-2.16

VAV-2.20

VAV-2.21

VAV-2.17VAV-2.15

VAV-2.23

VAV-2.22

A

B

C

D

E

F

G

H

J

K

L

M

15 16 17 18 19 20 21

T

T T

T

T

TT

TT

1

1

3" CHWS
3" CHWR
1 1/4" HWS
1 1/4" HWR

SIMULATION
CLASSROOM

300Y

SIMULATION
CLASSROOM

300X

SIMULATION
CLASSROOM

300A

2

SIMULATION
CLASSROOM

300Z

SIMULATION
CLASSROOM

300C

1 1/2" HWR

2" HWS

1 1/2" HWS

2" HWS

M-403
A3

T

T

L-08

EF-4

EWH-02

T

PIPE ANCHORS (TYP)

PIPE ANCHORS (TYP)

M
P

11
2

M
P

11
2

ATFP

2" HWR

1 1/2" HWS

3" CHWS
3" CHWR
2" HWS
1 1/4" HWR

1 1/2" HWS

2" HWS

1 1/2" HWR
2 1/2" HWS

1 1/2" HWR

2" HWR

SECURE AREA BOUNDARY

LEGEND

CA B

D

CA B

D

N

PM / DM

BRANCH HEAD

DESIGN DIRECTOR

N40085-20-C-0059

AS NOTED

R.L.STEPHENS,Jr.

SATISFACTORY TO DATE

APPROVED

ACTIVITY

FOR COMMANDER NAVFAC

SEAL

A/E INFO

A

B

C

D

1 2 3 4 5

1 2 3 4 5

A

B

C

D

SCALE:

CONSTR. CONTR. NO.

SHEET

NAVFAC DRAWING NO.

DES DRW CHK

OF

EPROJECT NO.: 1590892

D
E

P
A

R
T

M
E

N
T

 O
F

 T
H

E
 N

A
V

Y
N

A
V

A
L

 F
A

C
IL

IT
IE

S
 E

N
G

IN
E

E
R

IN
G

 S
Y

S
T

E
M

S
 C

O
M

M
A

N
D

S
Y

M
D

E
S

C
R

IP
T

IO
N

D
A

T
E

A
P

P
R

100 AIRSIDE DRIVE

MOON TOWNSHIP, PA 15108

KEYPLAN

M
C

B
 C

A
M

P
 L

E
J
E

U
N

E
J
A

C
K

S
O

N
V

IL
L
E

, 
N

C

UNCLASSIFIED

UNCLASSIFIED

U
N

C
LA

S
S

IF
IE

D

F
IL

E
 N

A
M

E
:

P
L

O
T

T
E

D
:

TOWLER / ROOT

N
A

V
A

L 
F

A
C

IL
IT

IE
S

 E
N

G
IN

E
E

R
IN

G
 S

Y
S

T
E

M
S

 C
O

M
M

A
N

D
 A

T
LA

N
TI

C

FIRE PROTECTION DPS

IS
SU

ED
 F

O
R

 C
O

N
ST

R
U

C
TI

O
N

 -
17

 N
O

V 
21

A
T

L
A

N
T

IC
 D

E
S

IG
N

 A
N

D
 C

O
N

S
T

R
U

C
T

IO
N

N
O

R
F

O
L

K
, 
V

A

DRAWFORM REVISION: 25 AUGUST 2020

455

B
IM

 3
6

0
:/
/H

F
 P

A
C

K
A

G
E

 3
/P

1
3
3

8
 M

E
F

 S
IM

 C
T

R
-1

5
9
0

8
9

2
-M

.r
v
t

1
1

/2
2
/2

0
2
1

 4
:2

2
:4

8
 P

M

P
IP

IN
G

 -
1
S

T
 F

L
O

O
R

 P
L

A
N

 -
A

R
E

A
 C

P
13

38
 II

 M
E

F
 S

IM
U

LA
T

IO
N

/T
R

A
IN

IN
G

 C
E

N
T

E
R

R
E

P
LA

C
E

M
E

N
T

DEM

MP113
282

KC EMB

14098509

SCE

GENERAL NOTES
1 ALL HWS & HWR BRANCHES ARE 3/4" UNLESS NOTED OTHERWISE.

2 PROVIDE AN AIR VENT AT THE HIGH POINT OF EACH DROP IN THE HEATING
AND CHILLED WATER PIPING SYSTEMS.  ALL PIPING SHALL GRADE TO THE
LOW POINTS.  PROVIDE HOSE END DRAIN VALVES AT THE BOTTOM OF ALL
RISERS AND LOW POINTS.

3 INSTALL PIPING SO THAT ALL VALVES, STRAINERS, UNIONS, TRAPS,
FLANGES AND OTHER APPURTENANCES REQUIRING ACCESS ARE EASILY
ACCESSIBLE.  ALL VALVES SHALL BE INSTALLED SO THAT THE VALVE
REMAINS IN SERVICE WHEN EQUIPMENT OR PIPING ON EQUIPMENT SIDE OF
VALVE IS REMOVED.  ALL BALANCING VALVES AND BUTTERFLY VALVES
SHALL BE PROVIDED WITH POSITION INDICATORS AND MAXIMUM
ADJUSTABLE STOPS (AKA “MEMORY STOPS”).  ALL VALVES (EXCEPT
CONTROL VALVES) AND STRAINERS SHALL BE FULL SIZE OF PIPE BEFORE
REDUCING SIZE TO MAKE CONNECTIONS TO EQUIPMENT AND CONTROLS.

4 INSTALL PIPING WITHOUT FORCING OR SPRINGING.

5 PLAN DRAWINGS ARE DIAGRAMMATIC IN NATURE AND NOT ILLUSTRATE ALL
SPECIFIC DUCT TAKE-OFF CONFIGURATIONS, TAPS, ETC.  REFER TO
PROJECT SPECIFICATIONS AND DETAILS FOR SPECIFIC REQUIREMENTS.

SCALE: 1/8" = 1'-0"
PIPING - 1ST FLOOR PLAN - AREA CA1

0

SCALE:

4' - 0" 8' - 0" 16' - 0"

1/8" = 1' - 0"

KEYNOTES
1 THERE SHALL NOT BE ANY EQUIPMENT (PIPING, DUCTWORK, MACHINERY,

ETC.) THAT DOES NOT SERVE THIS SPACE INSTALLED ABOVE OR WITHIN
THIS SPACE, NOR SHALL EQUIPMENT NOT SERVING THIS SPACE PASS
THROUGH OR ENTER THIS SPACE.

2 DP SENSOR FOR SECONDARY HW PUMP CONTROL; LOCATE NO MORE THAN
12'-0" AFF.
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GENERAL NOTES
1 ALL HWS & HWR BRANCHES ARE 3/4" UNLESS NOTED OTHERWISE.

2 PROVIDE AN AIR VENT AT THE HIGH POINT OF EACH DROP IN THE HEATING
AND CHILLED WATER PIPING SYSTEMS.  ALL PIPING SHALL GRADE TO THE
LOW POINTS.  PROVIDE HOSE END DRAIN VALVES AT THE BOTTOM OF ALL
RISERS AND LOW POINTS.

3 INSTALL PIPING SO THAT ALL VALVES, STRAINERS, UNIONS, TRAPS,
FLANGES AND OTHER APPURTENANCES REQUIRING ACCESS ARE EASILY
ACCESSIBLE.  ALL VALVES SHALL BE INSTALLED SO THAT THE VALVE
REMAINS IN SERVICE WHEN EQUIPMENT OR PIPING ON EQUIPMENT SIDE OF
VALVE IS REMOVED.  ALL BALANCING VALVES AND BUTTERFLY VALVES
SHALL BE PROVIDED WITH POSITION INDICATORS AND MAXIMUM
ADJUSTABLE STOPS (AKA “MEMORY STOPS”).  ALL VALVES (EXCEPT
CONTROL VALVES) AND STRAINERS SHALL BE FULL SIZE OF PIPE BEFORE
REDUCING SIZE TO MAKE CONNECTIONS TO EQUIPMENT AND CONTROLS.

4 INSTALL PIPING WITHOUT FORCING OR SPRINGING.

5 PLAN DRAWINGS ARE DIAGRAMMATIC IN NATURE AND NOT ILLUSTRATE ALL
SPECIFIC DUCT TAKE-OFF CONFIGURATIONS, TAPS, ETC.  REFER TO
PROJECT SPECIFICATIONS AND DETAILS FOR SPECIFIC REQUIREMENTS.

SCALE: 1/8" = 1'-0"
PIPING - 1ST FLOOR PLAN - AREA DB2

0

SCALE:

4' - 0" 8' - 0" 16' - 0"

1/8" = 1' - 0"
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M

VALVED BLIND FLANGES FOR 
TEMPORARY / EMERGENCY 
CHILLER CONNECTION

PREFABRICATED/PRE-INSULATED DIRECT 
BURIED CHILLED WATER SUPPLY AND 
RETURN PIPING.  REFER TO CIVIL DRAWINGS 
FOR ADDITIONAL INFORMATION.  REFER TO 
M-700 SERIES FOR PIPING DIAGRAMS.

M-402
A1

LOCATION FOR TEMPORARY / 
EMERGENCY CHILLER PARKING 

ON 18-WHEELER FLATBED

A

B

C

D

E

F

1 2 3 4

6" CHWR
6" CHWS

PREFABRICATED/PRE-INSULATED DIRECT 
BURIED CHILLED WATER SUPPLY AND 
RETURN PIPING TO BELOW GRADE

M-507
B1

CH-02

CH-01

PROVIDE HEAT TRACE ON ALL 
ABOVE GROUND PIPING TO CHILLER

REFER TO CIVIL DRAWINGS FOR CHILLER PAD 
DETAILS; REFER TO ARCHITECTURAL DRAWING 
AS103 FOR CHILLER ENCLOSURE DETAILS

8' - 0"

PROVIDE 8'-0" SPACING BETWEEN 
CHILLERS TO MEET MANUFACTURER'S 
REQUIREMENT FOR NO 
PERFORMANCE DERATING

YH-1 - YARD HYDRANT -
REFER TO CIVIL AND 
PLUMBING DRAWINGS

MOUNT HEAT TRACE 
CONTROL PANEL ON 
BRICK MASONRY PIER
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TEMPORARY / EMERGENCY 
CHILLER CONNECTION
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SCALE: 3/32" = 1'-0"
MECHANICAL - SITE PLANC1

0

SCALE:

8' - 0" 16' - 0" 32' - 0"

3/32" = 1' - 0"

SCALE:
CHILLERS AND PIPING ISOMETRICA2
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