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MECHANICAL
SYMBOLS,

ABBREVIATIONS &
NOTES

ABBREVIATIONS - MECHANICAL
THIS IS A MASTER ABBREVIATIONS LIST. SOME ABBREVIATIONS MAY NOT APPLY TO

THIS PROJECT.

(D) DEMOLISH
(E) EXISTING
(R) REMOVE
AC AIR CONDITIONING
AD ACCESS DOOR

ADJ ADJUSTABLE
AF AIRFLOW
AFF ABOVE FINISHED FLOOR
AHU AIR HANDLING UNIT
AI ANALOG INPUT
AO ANALOG OUTPUT
AS AIR SEPARATOR

ASHRAE
AMERICAN SOCIETY OF HEATING, REFRIGERATING,
AND AIR-CONDITIONING ENGINEERS

ATC AUTOMATIC TEMPERATURE CONTROL
ATV ATMOSPHERIC VENT
BAS BUILDING AUTOMATION SYSTEM
BHP BRAKE HORSEPOWER
BI BINARY INPUT
BMS BUILDING MANAGEMENT SYSTEM
BO BINARY OUTPUT
BT BUFFER TANK
BTU BRITISH THERMAL UNIT
BTUH BRITISH THERMAL UNIT PER HOUR
CD CONDENSATE DRAIN

CFM CUBIC FEET PER MINUTE
CO, CM CARBON MONOXIDE
CO2, CD CARBON DIOXIDE
CONT CONTROLS, CONTINUED

CRU CONDENSATE RETURN UNIT

CT COOLING TOWER
CU CONDENSING UNIT
CUH CABINET UNIT HEATER
Cv VALVE COEFFICIENT
CWP CONDENSER WATER PUMP
DB DRY BULB
DBL DOUBLE
DEG DEGREE
DI DIGITAL INPUT

DIA DIAMETER
DMSS DUCTLESS MINI-SPLIT SYSTEM

DN DOWN
DO DIGITAL OUTPUT

DOAS DEDICATED OUTDOOR AIR SYSTEM

DP DIFFERENTIAL PRESSURE (SENSOR)

DP DEW POINT

DRE DRYER EXHAUST
DWG DRAWING
DWH DOMESTIC WATER HEATER
DX DIRECT EXPANSION
EA EXHAUST AIR
EAT ENTERING AIR TEMPERATURE
ECM ELECTRONICALLY COMMUTATED MOTOR
EF EXHAUST FAN
EHC ELECTRIC HEATING COIL
ELEC ELECTRICAL
EMCS ENVIRONMENTAL MANAGEMENT CONTROL SYSTEM
ESP EXTERNAL STATIC PRESSURE
ET EXPANSION TANK
ETC ETCETERA
EUH ELECTRIC UNIT HEATER
EWH ELECTRIC WATER HEATER
EWT ENTERING WATER TEMPERATURE
F DEGREES FAHRENHEIT
FD FIRE DAMPER OR FLOOR DRAIN
FLA FULL LOAD AMPS
FLEX FLEXIBLE
FP FAN POWERED
FPM FEET PER MINUTE
FS FLOW SWITCH
FT FOOT/FEET

GA GAUGE
GAL GALLONS
GALV GALVANIZED
GC GENERAL CONTRACTOR
GPH GALLONS PER HOUR
GPM GALLONS PER MINUTE
GR GRAINS

GUH GAS FIRED UNIT HEATER
H HUMIDIFIER OR HEIGHT

ABBREVIATIONS - MECHANICAL
THIS IS A MASTER ABBREVIATIONS LIST. SOME ABBREVIATIONS MAY NOT APPLY TO

THIS PROJECT.

H2O WATER
HD HEAD
HP HORSEPOWER
HVAC HEATING, VENTILATION, AND AIR-CONDITIONING

HWT HEATING WATER TEMPERATURE
HX HEAT EXCHANGER

IN INCH
KW KILOWATT
L LOUVER
LAT LEAVING AIR TEMPERATURE
LBS POUNDS
LF LINEAR FEET
LWT LEAVING WATER TEMPERATURE
M MOTOR OR MOTORIZED DAMPER OR METER
MA MIXED AIR
MAT MIXED AIR TEMPERATURE
MAU MAKEUP AIR UNIT
MBH 1,000 BRITISH THERMAL UNITS PER HOUR

MCA MINIMUM CIRCUIT AMPS
MERV MINIMUM EFFICIENCY REPORTING VALUE
MFR MANUFACTURER
MOCP MAXIMUM OVERCURRENT PROTECTION
NC NORMALLY CLOSED OR NOISE CRITERIA
NO NORMALLY OPEN OR NUMBER
NPSH NET POSITIVE SUCTION HEAD
NTS NOT TO SCALE
OA OUTDOOR AIR
OAT OUTDOOR AIR TEMPERATURE
OD OUTSIDE DIAMETER
OS OCCUPANCY SENSOR
P PRESSURE OR PRESSURE SENSOR
PD PRESSURE DROP
PH PHASE
PHC PREHEAT COIL
PICV PRESSURE INDEPENDENT CONTROL VALVE

PPM PARTS PER MILLION
PRV PRESSURE REDUCING VALVE

PSI POUNDS PER SQUARE INCH

PSIA POUNDS PER SQUARE INCH ABSOLUTE

PSIG POUNDS PER SQUARE INCH GAUGE

PTAC PACKAGED TERMINAL AIR CONDITIONER
QTY QUANTITY

R RADIUS, RISE, OR REMOVE

RA RETURN AIR
RAT RETURN AIR TEMPERATURE
RCP REFLECTED CEILING PLAN
REF RELIEF AIR FAN

RH RELATIVE HUMIDITY, REHEAT

RF RETURN AIR FAN

RHC REHEAT COIL
RPM REVOLUTIONS PER MINUTE
RTU ROOF TOP UNIT
SA SUPPLY AIR
SAF SUPPLY AIR FAN

SAT SUPPLY AIR TEMPERATURE
SCH SCHEDULE
SEC SECONDS
SF SUPPLY FAN OR SQUARE FOOT

SP STATIC PRESSURE
SS SPLIT SYSTEM OR STAINLESS STEEL
T, TEMP TEMPERATURE
T&P TEMPERATURE AND PRESSURE
T-STAT THERMOSTAT
TON COOLING TONS (12,000 BTUH)

TSP TOTAL STATIC PRESSURE
TYP TYPICAL
UH UNIT HEATER
V, VOLT VOLTAGE
VAV VARIABLE AIR VOLUME
VEL VELOCITY
VF VENTILATION FAN
VFD VARIABLE FREQUENCY DRIVE

W WIDTH OR WATTS
W/ WITH
WB WET BULB
WC WATER COLUMN
WG WATER GAUGE
WPD WATER PRESSURE DROP

1.  ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH APPLICABLE FEDERAL,
STATE AND LOCAL CODES AND REGULATIONS.  MECHANICAL EQUIPMENT SHALL BE
SELECTED TO MEET OR EXCEED THE REQUIREMENTS OF THE ENERGY
CONSERVATION CODE.  MECHANICAL WORK SHALL COMPLY WITH PROJECT
SPECIFICATIONS.

2. FURNISH AND INSTALL ALL INCIDENTAL ACCESSORIES REQUIRED TO MAKE THE
MECHANICAL WORK COMPLETE AND OPERATIONAL.

3. CONTRACTOR SHALL BE RESPONSIBLE FOR INSPECTING, TESTING AND VERIFYING
CONTROL SEQUENCES, LINE BY LINE, AND VERIFYING OPERATION OF THE
EQUIPMENT. ALL EQUIPMENT, VALVES, DAMPERS ACTUATORS, ETC. SHALL BE
FUNCTIONAL BEFORE PROJECT CLOSEOUT.  COORDINATE WITH ELECTRICAL, FIRE
ALARM AND TAB CONTRACTORS.  REFER TO SECTION 239001 FOR MORE DETAIL.

4. THESE DRAWINGS ARE DIAGRAMMATIC.  EXACT EQUIPMENT LOCATIONS AND DUCT
AND PIPING ROUTING SHALL BE COORDINATED WITH THE BUILDING AND SITE
CONDITIONS.  THE ACTUAL EQUIPMENT AND MINIMUM CLEARANCE DIMENSIONS
SHALL BE VERIFIED WITH THE SUPPLIERS.

5. EQUIPMENT, DUCTWORK, PIPING AND CONDUIT LAYOUT SHALL BE COORDINATED
WITH BUILDING COMPONENTS AND OTHER TRADES PRIOR TO INSTALLATION.  THE
SYSTEM SHALL BE NEATLY ARRANGED TO MAXIMIZE SPACE ABOVE CEILINGS AND
WITHIN CHASES.  MAINTAIN MINIMUM EQUIPMENT AND DEVICE MAINTENANCE
CLEARANCES.  DEVICES SHALL BE READILY MAINTAINABLE.  METERS AND GAGES
SHALL BE ORIENTED FOR BEST VIEW.  INSTALLED MATERIALS NOT COORDINATED
SHALL BE REMOVED AND REINSTALLED AT NO ADDITIONAL COST.

6. DUCT OFFSETS SHALL BE MADE AT 15 OR 30-DEGREE ANGLES WHERE POSSIBLE
BUT AT NO MORE THAN 45-DEGREES.

7. WALL-MOUNTED CONTROL SENSORS SHALL BE INSTALLED AT 48-INCHES ABOVE THE
FLOOR TO THE TOP OF BACK-BOX.  COORDINATE EXACT LOCATIONS WITH LIGHT
SWITCHES.  WHEN BOTH ARE INDICATED ADJACENT TO A DOOR, LOCATE THE
SWITCH CLOSEST TO THE DOOR AND THE SENSOR WITHIN 12-INCHES OF THE
SWITCH.

8. CONTROL AND ALARM DEVICES SHALL BE INSTALLED IN BACK-BOXES WITHIN
EXISTING WALLS.  SURFACE-MOUNTED CONDUIT AND RACEWAY WILL NOT BE
ACCEPTED EXCEPT FOR EXISTING SOLID CONCRETE WALLS.  DEVICE BACK-BOXES
IN FIRE-RATED WALLS SHALL HAVE FIRESTOP PUTTY PADS OR EQUIVALENT
UL-LISTED INSTALLATION.

9. INSTALL PENETRATIONS OF LIFE-SAFETY RATED ASSEMBLIES PER APPROVED
UL-LISTED DETAIL IN ACCORDANCE WITH THE BUILDING CODE.

10. PROVIDE A DUCT ACCESS DOOR FOR EACH DUCT-MOUNTED DEVICE REQUIRING
MAINTENANCE OR INSPECTION.  REFER TO SECTION 23 33 00 FOR DOOR SIZING
REQUIREMENTS.  COORDINATE CEILING AND WALL ACCESS DOORS WITH DUCT
ACCESS DOORS.

11. HVAC PIPING SHALL BE NO LESS THAN 3/4-INCH, EXCEPT REFRIGERANT PIPING.

12. ALL MOTORIZED EQUIPMENT SHALL BE CONNECTED TO DUCTWORK OR PIPING WITH
FLEXIBLE CONNECTIONS.

13. EXTEND POWER CONDUIT AND WIRING FROM DEDICATED POWER SOURCES TO
CONTROL EQUIPMENT AND DEVICES.  COORDINATE POWER SOURCES WITH
ELECTRICAL CONTRACTOR.

14. PIPING BRANCHES FROM MAINS TO HEATING AND COOLING COILS SHALL MATCH
SCHEDULED SIZES UNLESS OTHERWISE NOTED.

15. MAINTAIN MINIMUM 36-INCH CLEARANCE FOR 120/208V POWER OR 42-INCH
CLEARANCE FOR 277/480V POWER AS REQUIRED BY THE NATIONAL ELECTRIC CODE
FOR ELECTRICAL EQUIPMENT AND TO PROVIDE MAINTENANCE ACCESS.

16. FIELD VERIFY EXACT PIPING SIZES AND FLOW DIRECTIONS PRIOR TO CONNECTING
TO PIPING SYSTEM.

MECHANICAL GENERAL
NEW WORK NOTES

1. VERIFY PROJECT SITE EXISTING CONDITIONS PRIOR TO BID.  EXISTING CONDITIONS
INDICATED IN THESE DOCUMENTS ARE APPROXIMATE AND DO NOT INCLUDE EVERY
COMPONENT.

2. RECORD EXISTING CONDITIONS PRIOR TO THE START OF WORK.  REPAIR DAMAGES
RESULTING FROM PROJECT WORK.

3. COORDINATE MATERIALS TO BE RETAINED BY THE OWNER PRIOR TO THE START OF
DEMOLITION WORK.  RETAINED MATERIALS SHALL BE DELIVERED TO A POINT
DESIGNATED BY THE OWNER WITHIN A 10-MILE RADIUS OF THE PROJECT SITE.
PROPERLY DISPOSE OF ALL REMAINING DEMOLITION MATERIALS.  COMPLY WITH
MATERIAL RECYCLING REQUIREMENTS.  DO NOT ABANDON IN PLACE ANY ITEMS
IDENTIFIED TO BE REMOVED UNLESS OTHERWISE NOTED.

4. THE SCOPE OF DEMOLITION FOR ITEMS TO BE REMOVED INCLUDES ASSOCIATED
SUPPORTS, POWER CONNECTIONS, CONTROLS, ETC.

5. PERFORM ALL DEMOLITION INDICATED INCLUDING THAT REQUIRED TO INSTALL NEW
WORK.  REMOVE AND REINSTALL MATERIALS TO REMAIN AS NEEDED WHERE
REQUIRED TO PERFORM DEMOLITION OR TO INSTALL NEW WORK.  REPAIR DAMAGED
SURFACES TO MATCH EXISTING ADJACENT SURFACES.

6. REMOVE DUCT, PIPING AND CONDUIT BACK TO POINTS INDICATED.  PREPARE OPEN
ENDS FOR CONNECTION TO NEW WORK INDICATED OR CAP.

7. REPAIR DAMAGE TO ANY OPENINGS IN LIFE-SAFETY RATED ASSEMBLIES CREATED
BY THE DEMOLITION WORK PER APPROVED UL-LISTED DETAIL IN ACCORDANCE WITH
THE BUILDING CODE.

8. PIPING AND CONDUIT TO BE REMOVED THAT IS LOCATED BELOW CONCRETE
SLAB-ON-GRADE FLOORS OR WITHIN CONCRETE SOLID OR BLOCK WALLS MAY BE
ABANDONED IN PLACE UNLESS NECESSARY TO INSTALL NEW WORK OR NOTED
OTHERWISE.  WHEN ABANDONING CUT PIPING OR CONDUIT BACK AT LEAST 1-INCH
BEHIND THE SURFACE, PLUG THE ENDS AND PATCH THE SURFACE WITH SIMILAR
MATERIAL.

9. DURING RENOVATION OF OCCUPIED AREAS MAINTAIN OPERATION OF EXISTING
CONTROL SYSTEM.  AT EACH PHASE RE-VERIFY OPERATION OF REMAINING
CONTROLLED DEVICES AFTER REMOVAL WORK IS COMPLETE.

10. EXISTING SYSTEMS SERVING AREAS OCCUPIED DURING CONSTRUCTION SHALL BE
KEPT IN OPERATION BY TEMPORARY MEANS.  TEMPORARY MEANS INCLUDES
TEMPORARY BYPASSES OR CONNECTIONS TO BUILDING SYSTEMS AND / OR
CONNECTIONS TO TEMPORARY EQUIPMENT.  ALL TEMPORARY MEANS, MATERIALS
AND EQUIPMENT SHALL BE INCLUDED IN THE CONTRACT UNLESS OTHERWISE
NOTED.

MECHANICAL GENERAL
DEMOLITION WORK NOTES

1. HAZARDOUS MATERIALS WARNING: IF UNCOVERED MATERIALS ARE SUSPECTED OF
CONTAINING ASBESTOS, LEAD-BASED PAINT, PCB’S OR ANY OTHER HAZARDOUS
MATERIAL, STOP WORK IN THAT AREA AND REPORT THE CONCERN TO THE
CONSTRUCTION MANAGER, OWNER, ARCHITECT AND ENGINEER IMMEDIATELY.

HAZARDOUS MATERIAL NOTES

ECCENTRIC TRANSITION

CONCENTRIC TRANSITION

RADIUS OFFSET (IN THE VERTICAL)

MITERED OFFSET (IN THE VERTICAL)

RADIUS ELBOW

MITERED ELBOW WITH TURNING VANES

SUPPLY DUCT

RETURN AIR DUCT

EXHAUST AIR DUCT

FLEX DUCT

DEMOLITION DUCTWORK OR EQUIPMENT

EXISTING DUCTWORK OR EQUIPMENT

NEW DUCTWORK OR EQUIPMENT

ROUND DUCT RISE/DROP

OVAL DUCT RISE/DROP

RECTANGULAR TAKE-OFF

ROUND TAKE-OFF

ACCESS DOORS

SYMBOL DESCRIPTION

GRILLES

TOPBOTTOM

SIDE

HVAC SYMBOLS

VOLUME DAMPER

FIRE DAMPER

FIRE/SMOKE
DAMPER
SMOKE DAMPER

MANUAL DAMPER

GRAVITY BACKDRAFT DAMPER

MOTORIZED PARALLEL BLADE DAMPER

MOTORIZED OPPOSED BLADE DAMPER

CARBON DIOXIDE SENSOR

DUCT MOUNTED SMOKE DETECTOR

DUCT MOUNTED TEMPERATURE/HUMIDITY SENSOR

TEMPERATURE SENSOR

HUMIDITY SENSOR

FREEZESTAT

AVERAGING TEMPERATURE SENSOR IN AIR DUCT

OCCUPANCY SENSOR

MANUAL MOTOR STARTER, FRACTIONAL HORSEPOWER
(SEE STARTER SCHEDULE FOR SIZE, ETC.)

ABBREVIATIONS

"AD" = AUTOMATIC/MOTORIZED
"A/F" = AUTOMATIC/FIRE

(MOTORIZED)
"MD" = MANUAL VOLUME
"BD" = BACKDRAFT
"FD" = FIRE
"F/S" = FIRE SMOKE
"SD" = SMOKE

DAMPERS

CONTROLS

SYMBOL DESCRIPTION

HVAC SYMBOLS CONTINUED

AD

T/
H

FZ

T

H

T

CD

T

M

D
M

M

WALL MODULE

24x24

24Ø

24/18Ø

DROPRISE

DROPRISE

DROPRISE

SYMBOL DESCRIPTION

BALL VALVE

STOP VALVE
(HANDLE OPTIONAL)
3-WAY VALVE

BALANCING VALVE
AUTOMATIC & MANUAL
BACKWATER VALVE

BUTTERFLY VALVE

CONTROL VALVE

3-WAY CONTROL VALVE

PIPE TURN UP

PIPE TURN DOWN

PIPE BOTTOM TAKE OFF

PIPE TOP TAKE OFF

PIPE CAP OR PLUG

PIPE UNION

AF

WYE STRAINER

PIPE WITH SYSTEM ABBREVIATION.

MECHANICAL PIPING SYMBOLS

ABBV.

D DRAIN

CHWR CHILLED WATER RETURN

CHWS CHILLED WATER SUPPLY

HWR HEATING WATER RETURN

HWS HEATING WATER SUPPLY

MECHANICAL PIPING SYSTEMS

SYMBOL DESCRIPTION
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AREA TO BE
ENLARGED

SIM

SHEET REF.

PLAN / DETAIL
REF. CALLOUT

SECTION REF.

SHEET REF.

BUILDING / WALL
SECTION

SIM

SCALE:

VIEW TITLE

1/A101

VIEW NAME
VIEW DESIGNATION

VIEW SCALE
VIEW REF/ SHEET REF WHERE

VIEW IS REFERENCED.

LEVEL NAME
LEVEL ELEVATION

INDICATES PLAN NORTH
INDICATES TRUE NORTH

NORTH INDICATOR

REVISION NUMBER REVISION TAG

REVISION CLOUD

KEYNOTE TAGPER SHEET
KEYNOTE NUMBER

SPOT ELEVATION
SYMBOL

CONNECT NEW TO EXISTING

POINT OF DISCONNECTION

ELEVATION AT
POINT INDICATED

STANDARD DETAILING SYMBOLS

1' - 0"

1

1

FIRST FLOOR
100' - 0"

1 View Name
1/8" = 1'-0"

1
A-101

1
A-101
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4" CHWR
4" CHWS

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

AHU-16

AHU-17

ERSP-1

ERSEF-8

EF-9

D

D

CP-AHU-17
CP-AHU-16

PNL "GL1"

XFMR TGD

D

T

AHU-16

T

AHU-17

56x26 SA 56x26 RA

30
x1

2 
SA

30x12 EA

MECHANICAL
G06

ATHLETIC
STORAGE

TRAINING
ROOM

G07
OFFICE

G08

CP-AHU-17
CP-AHU-16

PNL "GL1"

XFMR TGD

D

PNL "GH"

PNL "GL2"

T

T

AHU-17

56x26 SA 56x26 RA

30
x1

2 
SA

30x12 EA

56x26 SA

56x26 OA  30x12 OA  UP

82x22 RA

 30x12 SA

HWP-17

M

AHU-16

AHU-17

M

EF-8

EF-9

4" CHWR
4" CHWS

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

ATHLETIC
STORAGE

TRAINING
ROOM

G07
OFFICE

G08

MECHANICAL
G06

4
M-111

3
M-111

26x56 SA

22x82 RA

56x26 RA

30x74 OA

Floor

AHU-16120"144"

146"

EXISTING
83"Hx103"W
INTAKE
LOUVER

UP TO NEW EF-9

30x12 SA30x12 OA

10
x3

8

AHU-17

Floor

12x30 EA

158"
M

M

106"

EXISTING
45"Hx31"W

INTAKE
LOUVER

70"

D

2 1/2"

3"

4" CHWR
4" CHWS

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

2 1/2"
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MECHANICAL
DEMOLITION &

NEW WORK PLANS

GENERAL NOTES:

1. DEMOLISH EXISTING AHU AND HOUSEKEEPING PAD. DISCONNECT
PIPING AND DUCTWORK, DEMOLISH BACK TO POINT INDICATED
AND PREPARE FOR RECONNECTION. CONTRACTOR RESPONSIBLE
FOR DISPOSING OF ALL MATERIALS.

2. REPROGRAM EXISTING HONEYWELL AIR HANDLING UNIT AND
EXHAUST FAN CONTROLLER AND EXPANSION MODULE TO MEET
NEW CONTROL SEQUENCE. WIRE WITH NEW SENSORS, CONTROL
VALVES, FAN START/STOP AND SPEED CONTROL WITH
SEQUENCING. PROVIDE NEW POINTS TO MEET CONTROL
SCHEMATIC. PROVIDE NEW PREHEAT COIL CONTROL VALVES,
REUSE EXISTING CHILLED WATER, AND REUSE EXISTING HEATING
VALVE FOR REHEAT COIL.  INTEGRATE NEW AHU SUPPLY FAN
CONTROL PANELS AND RELIEF FAN VFD INTO BACNET
COMMUNICATION NETWORK.  UPDATE GRAPHICS, SCHEDULING,
AND TRENDING.  SEE SCHEMATIC AND SCHEDULE FOR
ADDITIONAL INFORMATION. EXISTING CONTROL POWER AND
PANEL MAY BE REUSED.

3. EXISTING INTAKE LOUVER TO REMAIN. MODIFY PLENUM DRAIN AS
NECESSARY FOR NEW WORK. PROVIDE NEW OUTSIDE AIR DUCT
FROM PLENUM TO AHU.  

4. RECEIVE, RIG, AND INSTALL OWNER FURNISHED
(PRE-PURCHASED) AHU ON 4" HOUSEKEEPING PAD. MAKE ALL
DUCT, PIPING, POWER AND CONTROL CONNECTIONS.

5. ROUTE CONDENSATE PIPING FROM AHU TO EXISTING FLOOR
DRAIN.

6. CONNECT NEW RELIEF AIR DUCT TO APPROXIMATELY 30X30
EXISTING RELIEF AIR DUCT UP TO ROOF CURB FOR EF-8. PROVIDE
ROOF CURB ADAPTER AND NEW EF-8 WITH BACKDRAFT DAMPER
ON ROOF WITH VFD LOCATED  IN MECHANICAL ROOM.
CONTRACTOR TO VERIFY EXISTING CURB DIMENSIONS PRIOR TO
ORDERING CURB ADAPTER.

7. CONNECT NEW EXHAUST AIR DUCT TO APPROXIMATELY 18x18
EXISTING EXHAUST AIR DUCT UP TO ROOF CURB FOR EF-9.
PROVIDE CURB ADAPTER AND NEW EF-9 WITH BACKDRAFT
DAMPER ON ROOF WITH STARTER LOCATED IN MECHANICAL
ROOM. CONTRACTOR TO VERIFY EXISTING CURB DIMENSIONS
PRIOR TO ORDERING.

8. EXISTING DUCT SMOKE DETECTORS TO REMAIN. RELOCATE
AHU-17/EF-9 DUCT SMOKE DETECTOR INTO NEW DUCTWORK
BEFORE DUCT SPLIT.  COORDINATE LOCATIONS WITH
CONNECTIONS TO NEW DUCTWORK. PROVIDE 12x12 ACCESS
DOOR FOR INSPECTION AND TESTING.

9. WALL MODULE LOCATIONS FOR OCCUPANCY OVERRIDE AND
SETPOINT CONTROLS.  REFER TO G-003 FOR SPACE CONDITIONS
SENSING LOCATIONS.

10. PROVIDE LOW LEAKAGE MOTORIZED CONTROL DAMPERS WITH
BLADE SEALS, EXTERIOR LINKAGE, AND ACTUATORS WITH END
SWITCHES FOR AHU-17 IN OUTSIDE AIR AND EXHAUST AIR DUCT
TO MATCH DUCT SIZE. OFFSET DUCTWORK AS NEEDED TO FIT
OUTSIDE AIR DAMPER BETWEEN LOUVER AND DUCTWORK WITH
ADEQUATE ACCESS FOR SERVICE AND REPLACEMENT.

1.  REFER TO M-001 FOR MECHANICAL GENERAL NOTES.

2. CONTRACTOR TO CONFIRM FIELD CONDITIONS.  ANY
DISCREPANCIES FOUND ON THE DRAWINGS SHALL BE REPORTED
TO THE ENGINEER FOR CLARIFICATION PRIOR TO PROCEEDING
WITH ANY WORK.

3. ROOF MODIFICATIONS AND REPAIRS SHALL MEET THE
REQUIREMENTS OF THE ROOF WARRANTY.

4. REMOVE DUCTWORK, HANGERS, AND SUPPORTS TO POINT
INDICATED. CAP AT TERMINATION POINT OR PREPARE FOR
RECONNECTION AS SHOWN IN NEW WORK. PROVIDE ANY
TRANSITIONS, HANGERS, AND SUPPORTS TO CONNECT TO NEW
DUCT.

5. REMOVE PIPING, HANGERS, AND SUPPORTS BACK TO POINT
INDICATED. CAP AT TERMINATION POINT OR PREPARE FOR
RECONNECTION AS SHOWN IN NEW WORK. INSULATE PIPING
WHERE CAPPED. PROVIDE PIPING, HANGERS, AND SUPPORTS
NEEDED TO TRANSITION TO NEW PIPING.

# KEYNOTES:

SCOPE AREA

NTSFIRST FLOOR

SCALE:1 FIRST FLOOR DEMOLITION PLAN
1/4" = 1'-0" 0' 4' 8'2' SCALE:2 FIRST FLOOR NEW WORK PLAN

1/4" = 1'-0" 0' 4' 8'2'

1

1

2

2

3 3

4

4

5

6

7

SCALE:3 AHU-16 SECTION NEW WORK
1/4" =1'-0" SCALE:4 AHU-17 SECTION NEW WORK

1/4" =1'-0"0' 4' 8'2' 0' 4' 8'2'

8

8

SCALE:5 ENLARGED PIPING PLAN 
1/4" =1'-0" 0' 4' 8'2'

9

9

1010
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SA

82"

16"

OA

RA

ELECTRICAL
PANEL

UV LIGHTS

UV LIGHT
DISCONNECT
SWITCH

40" 40" 30" 36"

6"

74"

120"

40" ELECTRICAL
PANEL

7'-8"8'

CONTROL DAMPER BY AHU
MANUFACTURER (ACTUATOR BY
INSTALLING CONTRACTOR)

PR
EH

EAT C
O

IL

R
EH

EAT C
O

IL

C
O

O
LIN

G
 C

O
IL

SINGLE POINT POWER PANEL TO
BE FIELD MOUNTED AND WIRED
BY INSTALLING CONTRACTOR
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UV LIGHTS

SINGLE POINT POWER PANEL TO
BE FIELD MOUNTED AND WIRED

BY INSTALLING CONTRACTOR
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SCALE: NTS1 AHU 16 SECTION 1

SCALE: NTS3 AHU 16 SECTION 2

SCALE: NTS2 AHU 17 SECTION 1
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DUCT 45° LATERAL TAKE-OFF SCALE: NTS

233113-005

L= 0.25xD, 3" MIN.

RECTANGULAR
TAKE-OFFD

L

RECTANGULAR
TAKE-OFF

ROUND TAKE-OFF

ROUND TAKE-OFF

R
EC

TA
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R

BR
AN

C
H

 O
R

 M
AI

N

ROUND TAKE-OFF

ROUND TAKE-OFF

R
EC

TA
N

G
U
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R
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AN

C
H

 O
R
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AI

N

NOTES:

1. PROVIDE 45° LATERAL WYE TAKE-OFFS.
2. WHEN SPACE DOES NOT ALLOW 45° LATERAL WYE TAKE-OFF, USE 90° CONICAL TEE CONNECTIONS.
3. STRAIGHT IN FACTORY BUILT CONNECTIONS ARE PERMITTED FOR:
A. SINGLE DIFFUSER, GRILLE OR REGISTER RUNOUTS FOR EXHAUST OR RETURN AIR APPLICATIONS.
B. SINGLE DIFFUSER, GRILLE OR REGISTER RUNOUTS ON THE LOW PRESSURE SIDE OF TERMINAL BOXES.
4. STANDOFF REQUIRED FOR DAMPER HANDLE ON ALL INSULATED DUCT.

BALANCING DAMPER WITH QUADRANT
AND STAND-OFF (OPPOSED BLADE IF
12"X12" OR LARGER)

45° 45° 45°

1" 1"

SI
M

IL
AR

 F
O

R
 F

LA
T 

O
VA

L
R

O
U

N
D

 B
R

AN
C

H
 O

R
 M

AI
N

1 DUCT MITERED 90° ELBOW SCALE: NTS

233113-007

SINGLE VANE SCHEDULE

R

SMALL 2" 1-1/2" 24
R SP GAD

<18"

DOUBLE VANE SCHEDULE

R1

R2 SP GA
LARGE 2-1/4" 3-1/4" 24

D
>18"

R2

R1
4-1/2"

H
<18"

H
>18"

D

SP

SP

90°

90°

MAXIMUM UNSUPPORTED VANE
LENGTH LARGE DOUBLE VANE 72"

NOTES:

1. SINGLE VANES ALLOWED IN ELBOWS LESS THAN OR EQUAL TO 18" X 18".

2. TURNING VANES NOT REQUIRED IN ELBOWS SMALLER THAN 12" X 12"

2

DUCT TRANSITION SCALE: NTS

233113-009

LARGEST DIMENSION GOVERNS CONSTRUCTION

AIR FLOW

TRANSITIONS AND OFFSETS

AIR FLOW

CROSS BREAK OR BEAD FOR DUCT PAGE 1-36
(SMACNA LOW PRESSURE STAND. 5th ED.)

15° MAX. (3 7/32" IN 12")
ON DIVERGING FLOW
(30° ON EQUIPMENT)

45° MAX. ON
CONTRACTING
FLOW (12" IN 12")

SEAM

SEAM

3

NOTES:

MECHANICAL CONTRACTOR SHALL PROVIDE PADS FOR AIR HANDLERS UNITS.

CONCRETE BLOCKS MAY BE USED TO EXTEND AN EXISTING PAD FOR AIR HANDLING UNIT REPLACEMENT WHERE BLOCKS OF
EQUAL HEIGHT TO EXISTING PAD ARE LOCATED ALONG ALL JOINTS, CORNERS, AND IN ACCORDANCE WITH MANUFACTURER'S
INSTRUCTIONS FOR SUPPORTS WHERE TIME DOES NOT PERMIT TO POUR CONCRETE.

4"

PAD SIZE SHALL
EXTEND 6" BEYOND EQUIPMENT

IN ALL DIRECTIONS

HOUSEKEEPING PAD SCALE: NTS

03-30-00-03

SECURE TO FLOOR
WITH #3 BARS SET IN

ANCHOR CEMENT

FLOOR

6X6-W2.1XW2.1
WELDED WIRE FABRIC

PROVIDE BEVELED
EDGE ON ENTIRE
PERIMETER

6 DUCT DETECTOR SCALE: NTS

283146-01

HVAC DUCT

DUCT DETECTOR BY FIRE ALARM
CONTRACTOR, INSTALLED IN DUCT
BY MECHANICAL CONTRACTOR,
WIRED BY FIRE ALARM
CONTRACTOR.

DUCT ACCESS DOOR, REFER TO
SPECIFICATIONS

SEALANT

PLUG

SUPPORT FOR DUCTS
GREATER THAN OR

EQUAL TO 36" IN WIDTH

NOTES:

1. PROVIDE SIX STRAIGHT DUCT
DIAMETERS UPSTREAM OF
SAMPLE TUBE.

2. PROVIDE DETECTION WITH
REMOTE LED AS REQUIRED.

AIR FLOW

SAMPLE TUBE

7

SF

WH

JT

M-502

DETAILS

SLOPE ROOF MOUNTED EXHAUST/RELIEF FAN

BACK DRAFT DAMPER

BRANCH DUCT

DUCT RISER

CURB CAP ADAPTER
WITH FAN

MOTOR

DISCONNECT SWITCH,
ACCESSIBLE IN FAN
HOUSING

BIRD SCREEN ON
DISCHARGE

MIN. SLOPE

4 IN-LINE PUMP PIPING SCALE: NTS

232123-002

FLOW

TRIPLE DUTY VALVE

ISOLATION
VALVE

INLINE PUMPPRESSURE GAUGE
STRAINER

ISOLATION
VALVE

P&T PORT

5
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AIR HANDLING UNIT SINGLE COIL

AIR FLOW

SUPPLY

RETURN

NOTES:

1. REFER TO SPECIFICATIONS FOR CONTROL AND BALANCING
VALVE TYPES.

2. PROVIDE COIL BYPASS FOR PIPE FLUSHING AND REMOVE
PRIOR TO FINAL CONNECTIONS.

PRESSURE GAUGE

THERMOMETER
(TYPICAL)

P/T PORT & PLUG
(TYPICAL)

STRAINER WITH BLOWDOWN
VALVE, SCREW CAP & CHAIN

ISOLATION VALVE (TYPICAL)

PIPE TO DRAIN

MANUAL AIR
VENT

UNION (TYPICAL) AT 6"
ABOVE TOP OF UNIT

COIL

DRAIN PAN

DRAIN VALVE WITH
SCREW CAP & CHAIN

PIPE TO DRAIN

DRAIN VALVE WITH
SCREW CAP & CHAIN
(TYPICAL)

1

PRESSURE INDEPENDENT
2-WAY CONTROL VALVE

AHU DRAIN TRAP - DRAW THROUGH SCALE: NTS

237300-001

NOTES:

1. ALL CONDENSATE PIPING SHALL BE PVC OR
TYPE L HARD COPPER.  SIZED TO MATCH AHU
OUTLET. RUN FULL SIZE TO DRAIN.

2. INSULATE DRAIN PIPING WITH CLOSED CELL
INSULATION.

(UNIT NEGATIVE PRESSURE) + 1/2"
2

PIPE TO DRAIN

PROVIDE UNION ON LEAVING
SIDE OF PIPE WHERE RUNS TO
DRAIN EXCEED 10 FT.

PIPE DIAMETER

PROVIDE REMOVABLE CAP
(DO NOT SOLDER IN PLACE)
WITH 1/4" HOLE DRILLED IN TOP
FOR VENT

TO AHU
CONDENSATE
CONNECTION

PROVIDE UNION

UNIT NEGATIVE PRESSURE +1"

EQUIPMENT CAPACITY MIN. PIPE DIAMETER

MATCH EQUIPMENT CONDENSATE DISCHARGE

AHU 17 0'-1"

AHU 16 0'-1 1/4"

4

SF

WH

JT

M-503

DETAILS

MANUAL AIR VENT ON MAIN SCALE: NTS

232113-003

FLOW

3/8" WELDOLET

3/8" PIPING

QUARTER TURN
BALL VALVE

EXTEND TO
APPROVED
LOCATION

UNION4" MIN. DISTANCE

TYPICAL PIPE HANGERS SCALE: NTS

ADJUSTABLE CLEVIS HANGERADJUSTABLE ROLLER HANGER

SIDE VIEW

TRAPEZE HANGER FOR UP TO 1000
LBS. UNIFORM LOAD

1/2" DIA. HANGER RODS
WITH 36" MAX. SPACING
ON EACH CHANNEL

BAND

PROVIDE INSULATION SHIELD AND HIGH
DENSITY CALCIUM SILICATE PIPE INSULATION
360° AROUND PIPE AT PIPE HANGERS.

1-5/8" 12 GAGE
CHANNEL OR 2" X
2" X  1/4" ANGLE

HANGER ROD HANGER ROD

INSULATION

PIPE

SADDLE

INSULATION (VAPOR BARRIER
TYPE IS REQUIRED FOR LOW
TEMPERATURE PIPE)

PROVIDE HIGH DENSITY CALCIUM
SILICATE PIPE INSULATION 360°
AROUND PIPE AT PIPE HANGERS.

INSULATION SHIELD AT HANGER

5

HOT WATER COIL WITH COIL PUMP SCALE: NTS

HWS

HWR

GLOBE VALVE W/ CAPPED
NIPPLES FOR AIR
REMOVAL. (TYP. 3)

PRESSURE INDEPENDENT
2-WAY CONTROL VALVE
(NORMALLY OPEN)

ISOLATION  VALVE

THERMOMETER (TYPICAL)

UNION
(TYPICAL)

INLINE PUMP

COMPOUND DIFFERENTIAL
PRESSURE GAUGE

BALANCING/SHUT OFF VALVE

DRAIN VALVE WITH
HOSE BIB END

COMPOUND PRESSURE GAUGE

GAUGE COCK (TYP)

CHECK VALVE

AHU HOT WATER COIL

AIR VENT

SINGLE PHASE: MOTOR RATED SWITCH
LOCATED WITH PUMP

2 MULTIPLE HYDRONIC COIL WITH PICV SCALE: NTS

236426-004

HYDRONIC
COIL

HYDRONIC
COIL

SOLAR THERMOMETER
(TYP.)

PRESSURE INDEPENDENT 2-WAY
CONTROL VALVE (MAY BE

INSTALLED IN VERTICAL OR
HORIZONTAL FOR ACCESS

PT PLUG (TYP.)

COIL HEADER
MAN. AIR VENT

COIL DRAIN WITH BALL
VALVE AND SCREW CAP
(TYP.)

STRAINER WITH
VALVED HOSE
CONNECTION

ISOLATION VALVE
(TYP.)

COIL REMOVAL UNIONS

3

PRESSURE GAUGE
(TYP.)

7

ELECTRICAL TO MECHANICAL EQUIPMENT SCALE: NTS

E002-13

1. EQUIPMENT OF TRADES OTHER THAN ELECTRICAL.

2. CONDUIT & WIRING BY ELECTRICAL CONTRACTOR.  

3. IF AN ADDITIONAL DISCONNECT IS REQUIRED BY NEC IT SHALL BE PROVIDED AND INSTALLED BY
ELECTRICAL CONTRACTOR.

4. FEEDER CIRCUIT WIRING AND CONDUIT IN ELECTRICAL WORK. SEE PANELBOARD SCHEDULE FOR
BREAKER SIZES AND BRANCH OR FEEDER SCHEDULES FOR WIRE/CONDUIT SIZES.

5. EQUIPMENT PROVIDED WITH INTEGRAL DISCONNECTING MEANS.

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

KEYNOTES:

STARTER
OR VFD

PANELBOARD

1

1

1

2
23

3

4

5

2

6

SCALE: NTS
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M-701

CONTROL
SCHEMATIC &

SEQUENCE

SCALE: NTS1 AHU16 SINGLE ZONE VARIABLE VOLUME AHU WITH RELIEF FAN

AO

M

N.C.

EF
-8

FAN
SPEED

CONTROL
PANEL

DISTATUS
DOSTART / STOP
AOSPEED SIGNAL

BACNET MSTP/IP

DP

AI

GYM SPACE
DIFFERENTIAL

PRESSURE

AI
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N
G
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AO

FREEZESTAT

COOLING
VALVE

POSITION
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H
TS

UV LIGHT
STATUS

SUPPLY AIR
TEMPERATURE

CD

AI

CARBON
DIOXIDE
SENSOR

AI

RETURN AIR
COMBINATION

TEMPERATURE AND
HUMIDITY SENSOR

AI

SF1

SF2

D

RETURN SMOKE
DETECTOR

PROVIDED BY
ELECTRICAL AND

INSTALLED BY
MECHANICAL (TYP.)

VFDDISTATUS
DOSTART / STOP
AOSPEED SIGNAL

BACNET MSTP

OUTDOOR AIR
DAMPER

PR
EH
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TI

N
G
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W
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PREHEAT
VALVE

POSITION
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REHEAT
VALVE

POSITION

M N
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RETURN AIR
DAMPER
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DAMPER

SUPPLY AIROUTSIDE AIR

RETURN AIR

SUPPLY AIR

PREHEAT
LEAVING

TEMP
AI

T

MIXED AIR
TEMPAI

H

THERMOSTAT WALL MODULE
FOR TEMPERATURE, OCCUPANCY

OVERRIDE, AND SETPOINT CONTROL

T

AI AI
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T

TT
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CONTROL
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SEQUENCE

PRE-HEAT
VALVE POSITION

SCALE: NTS1 AHU17 SINGLE ZONE CONSTANT VOLUME 100% OA AHU, WITH UNOCCUPIED RECIRCULATION
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OUTDOOR AIR
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MSDDISTATUS
DOSTART/STOP
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.
DO

UNOCCUPIED
RECIRCULATION

DAMPER

SUPPLY AIROUTSIDE AIR

EXHAUST AIR

SUPPLY AIR

EXHAUST AIR

BACKDRAFT
DAMPER

T

ENTERING
AIR TEMP

AI

AI

EXHAUST AIR
COMBINATION

TEMPERATURE AND
HUMIDITY SENSOR

AI

D

RETURN/EXHAUST
SMOKE DETECTOR

PROVIDED BY
ELECTRICAL AND

INSTALLED BY
MECHANICAL (TYP.)

R

DI

TT

AI

SUPPLY AIR
TEMPERATURE

T

H

THERMOSTAT WALL MODULE
FOR TEMPERATURE, OCCUPANCY

OVERRIDE, AND SETPOINT CONTROL

T
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REHEAT
VALVE

POSITION

COOLING
VALVE

POSITION

COOLING
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LEAVING
TEMP
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