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FIRE PROTECTION FLOOR 5 PLAN1 1/8" = 1'-0"

KEYNOTES
1. EXISTING 4” STANDPIPE RISER.

2. PREFERRED LOCATION OF NEW SPRINKLER SYSTEM
FLOOR CONTROL VALVE ASSEMBLY. SEE DETAIL ON
THIS SHEET.

GENERAL NOTES
A. SYSTEM PIPING LAYOUT, INCLUDING PIPE SIZING,

SHALL BE PERFORMED BY THE SPRINKLER
CONTRACTOR. SEE SPECIFICATIONS.

B. THIS BUILDING FLOOR SHALL BE PROTECTED WITH A
HYDRAULICALLY CALCULATED WET PIPE SPRINKLER
SYSTEM. ROOMS/SPACES SHALL BE CONSIDERED
AS LIGHT HAZARD OCCUPANCIES UNLESS NOTED
OTHERWISE.

C. WET PIPE AUTOMATIC SPRINKLER SYSTEM SHALL BE
INSTALLED IN ACCORDANCE WITH NFPA 13, STATE
OF ARIZONA FIRE MARSHALL'S OFFICE AND ALL
LOCAL REQUIREMENTS.

D. PENDANT SPRINKLER HEADS SHALL BE RECESSED
TYPE WITH 2-PIECE ESCUTCHEON PLATES.

E. EXISTING SPRINKLER RISER SUPPLIED FROM A FIRE
PUMP LOCATED IN THE BASEMENT.  SEE FIRE PUMP
TEST DATA ON THIS SHEET.

F. DEMO ALL (E) PIPING BACK TO (E) RISERS.

G. FP PIPING SHALL NOT PASS THROUGH ELECTRICAL
NOR TELECOM ROOMS.

H. SEE SPECIFICATIONS FOR HAZARD CLASSES

FIRE PUMP TEST DATA
BELOW DATA IS AS PROVIDED BY UNITED FIRE EQUIPMENT
COMPANY. FULL TEST REPORTS ARE AVAILABLE FROM
PIMA COUNTY.

TEST DATE: 03/07/2019

1

1

1

2

FLOOR CONTROL VALVE DETAIL2 NTS
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MECHANICAL SYMBOLS LEGEND
SYMBOL DESCRIPTION

DUCT SECTION - SUPPLY

DUCT SECTION - RETURN

DUCTWORK DIMENSIONS FOR
SHEET METAL (WxD)

FLEXIBLE DUCT CONNECTOR

RADIUS DUCT ELBOW

MANUAL BALANCING DAMPER W/LOCKING
QUADRANT

DAMPER AND LOCKING QUADRANT

ELBOW AWAY

ELBOW TOWARD

SQUARE TO ROUND TRANSITION

ROUND

90 DEG. ELBOW TURNING DOWN

90 DEG. ELBOW TURNING UP

EQUIPMENT SYMBOL

EQUIPMENT NUMBER

CEILING SUPPLY GRILLE, RECTANGULAR OR
SQUARE

CEILING RETURN GRILLE, RECTANGULAR OR
SQUARE

THROAT SIZE

CFM

CEILING EXHAUST GRILLE, RECTANGULAR OR
SQUARE

DUCT SECTION - EXHAUST

FIRE DAMPER

FIRE SMOKE DAMPER

FSD

DUCT RISE IN DIRECTION OF FLOW
OR DROP (DN)

***
***

XXX
XXX

XXX DIFFUSER ID TAG

**
*****

DETAIL NUMBER

DETAIL LOCATION

FD

VFD

MECHANICAL SYMBOLS LEGEND

VARIABLE FREQUENCY DRIVE PANEL

SYMBOL DESCRIPTION

TI

T

DSD DUCT SMOKE DETECTOR

TEMPERATURE INDICATOR/TEMPERATURE GAUGE

THERMOSTAT

T
TEMPERATURE WELLS WITH SENSOR

HARDWARE TYPE

POINT #
DATA TYPE

DATA TYPES

HARDWARE TYPES

XXX
YY-XXX

CONTROL POINTS

AFMS AIR FLOW MEASURING STATION

FZ

THERMOMETER

TEMPERATURE AVERAGING ELEMENT

TEMPERATURE SWITCH LOW (FREEZE STAT)

PI PRESSURE INDICATOR

M DAMPER ACTUATOR

AI ANALOG INPUT
AO ANALOG OUTPUT
BI BINARY INPUT

BO BINARY OUTPUT
COMM COMMUNICATION (DATA)

ECM ELECTRONICALLY COMMUTATED MOTOR

ALA ALARM
D DATA
DP DIFFERENTIAL PRESS
F FLOW
H HUMIDITY
P PRESS
PAH PRESS ALARM HIGH

POS POSITION
T TEMP
TAL TEMP ALARM LOW
SPD SPEED
SS START/STOP
ST STATUS

CkV

AIR VENT

ARROW INDICATES DIRECTION OF FLOW

CHECK VALVE

CAPPED PIPE

FLANGE

ECCENTRIC INCREASER/DECREASER

CONCENTRIC PIPE REDUCER

FLEXIBLE PIPE CONNECTION

2-WAY MANUAL SHUTOFF VALVE

AUTOMATIC AIR VENT WITH BALL VALVE

GAUGE WITH GAUGE COCK

CIRCULATING PUMP

CIRCUIT SETTER (BALANCING VALVE)

DRAIN VALVE W/BALL VALVE - HOSE THREAD

PETES PLUG

3-WAY MOTORIZED VALVE

2-WAY MOTORIZED VALVE

3-WAY MANUAL SHUTOFF VALVE

PIPE TEE

PIPE DOWN

PIPE UP

STRAINER WITH BLOW DOWN VALVE & HOSE
CONNECTION

TEE DOWN

TEE UP

UNION

STOP CHECK VALVE

POC POINT OF CONNECTION (NEW TO EXISTING)

DEMOLITION (TO BE REMOVED)

DIMENSION LINE

COLUMN NUMBER OR LETTER

GENERAL SYMBOLS LEGEND

1
P301

DETAIL NUMBER
SHOWN ON SHEET NUMBER

SECTION NUMBER
SHOWN ON SHEET NUMBER

1
101

ABBR ABBREVIATION
A/E  ARCHITECT / ENGINEER
AD ACCESS DOOR
AF AFTER FILTER
AFF ABOVE FINISHED FLOOR
AHU AIR HANDLING UNIT
AMPS AMPERES
APD AIR PRESSURE DROP
APPX APPROXIMATE
ARCH ARCHITECTURAL
AV AIR VENT
AVG AVERAGE
BAS BLDG. AUTOMATION SYSTEM
BDD BACKDRAFT DAMPER
BHP BRAKE HORSEPOWER
BOD BOTTOM OF DUCT
BTU BRITISH THERMAL UNIT
BTUH BRITISH THERMAL UNIT PER HOUR
CC COOLING COIL
CD CONDENSATE DRAIN
CFM CUBIC FEET PER MINUTE
CHWR CHILLED WATER RETURN
CHWS CHILLED WATER SUPPLY
CL CENTERLINE
CLG COOLING
CP CONDENSATE PUMP
CV CONTROL VALVE
D DRAIN
DB DRY-BULB TEMPERATURE
DCW DOMESTIC COLD WATER
DDC DIRECT DIGITAL CONTROLS
DEG DEGREE
DIA DIAMETER
DN DOWN
DP DIFFERENTIAL PRESSURE
(E) EXISTING
EA EXHAUST AIR
EAT ENTERING AIR TEMPERATURE
EF EXHAUST FAN
EG EXHAUST GRILLE
ESP EXTERNAL STATIC PRESSURE
EWT ENTERING WATER TEMPERATURE
F FAHRENHEIT
FSD COMBINATION FIRE SMOKE DAMPER
FA FIRE ALARM
FCU FAN COIL UNIT
FD FIRE DAMPER
FF FINAL FILTER
FPM FEET PER MINUTE
FPS FEET PER SECOND

FT FOOT/FEET
GA GAUGE, GAGE
GAL GALLON
GPH GALLONS PER HOUR
GPM GALLONS PER MINUTE
HB HOSE BIBB
HC HEATING COIL
HP HORSE POWER
HR HOUR
HSTAT HUMIDISTAT
HWC HOT WATER COIL
HHWR HEATING HOT WATER RETURN
HHWS HEATING HOT WATER SUPPLY
HZ HERTZ
IAQ INDOOR AIR QUALITY
ID INSIDE DIAMETER
IN INCH
IN WC INCH WATER COLUMN
IN WG INCH WATER GAUGE
KWH KILOWATT HOUR
LAT LEAVING AIR TEMPERATURE
LBS POUNDS
LVR LOUVER
LWT LEAVING WATER TEMPERATURE
MA MIXED AIR
MAT MIXED AIR TEMPERATURE
MAX MAXIMUM
MBD MANUAL BALANCING DAMPER
MBH 1000 BTUH
MERV MINIMUM EFFICIENCY REPORTING

VALUE
MIN MINIMUM
(N) NEW
N/A NOT APPLICABLE
NC NOISE CRITERIA
NC NORMALLY CLOSED
NO NORMALLY OPEN
NOM NOMINAL
NPS NOMINAL PIPE SIZE
NTS NOT TO SCALE
OA OUTSIDE AIR
OBD OPPOSED BLADE DAMPER
OC ON CENTER
OD OUTSIDE DIAMETER
OFCI OWNER FURNISHED CONTRACTOR

INSTALLED
OFOI OWNER FURNISHED OWNER

INSTALLED
PF PRE-FILTER
PG PRESSURE GAUGE

ABBREVIATIONS

PH PHASE
PHC PREHEAT COIL
POC POINT OF CONNECTION
PPM PARTS PER MILLION
PSI POUNDS PER SQUARE INCH
PSIA POUNDS PER SQUARE INCH – ABSOLUTE
PSIG POUNDS PER SQUARE INCH – GAUGE
RA  RETURN AIR
RAT RETURN AIR TEMPERATURE
REA RELIEF AIR
RF RETURN FAN
RG RETURN GRILLE
RH RELATIVE HUMIDITY
RHC REHEAT COIL
RPM REVOLUTIONS PER MINUTE
SA SUPPLY AIR
SAD SUPPLY AIR DIFFUSER
SAG SUPPLY AIR GRILLE
SAT SUPPLY AIR TEMPERATURE
SD SMOKE DAMPER
SENS SENSIBLE COOLING CAPACITY
SF SUPPLY FAN
SOV SHUT OFF VALVE
SP STATIC PRESSURE
SQFT SQUARE FOOT (FEET)
SS STAINLESS STEEL
TAB TESTING, ADJUSTING, AND BALANCING
TEMP TEMPERATURE
TG TRANSFER GRILLE
TOD TOP OF DUCT (EXCLUDING INSULATION WRAP)
TSP TOTAL STATIC PRESSURE
TSTAT THERMOSTAT
TU TERMINAL UNIT
TYP TYPICAL
V VOLTAGE
VA VOLT AMPERE
VAV VARIABLE AIR VOLUME
VFD VARIABLE FREQUENCY DRIVE
W WATT
WB WET BULB TEMPERATURE
WC WATER COLUMN
WG WATER GAUGE
WPD WATER PRESSURE DROP

ABBREVIATIONS

ADDITIONAL NOTES

COMMISSIONING
COMMISSIONING OF SYSTEMS SHALL BE PROVIDED UNDER THIS
PROJECT TO MEET THE MINIMUM REQUIREMENTS OF IECC-2019. ITEMS
TO BE PROVIDED INCLUDE THE COMMISSIONING PLAN, PRELIMINARY
COMMISSIONING REPORT, AND FINAL COMMISSIONING REPORT. ALL
REQUIRED COMMISSIONING DOCUMENTS SHALL BE PROVIDED TO
OWNER WITHIN 90 DAYS OF RECEIPT OF THE CERTIFICATE OF
OCCUPANCY AND SHALL BE SUBMITTED TO THE AUTHORITY HAVING
JURISDICTION PER IECC REQUIREMENTS. SEE SPECIFICATIONS FOR
FURTHER REQUIREMENTS.

PRE-DEMO TAB SURVEYS
PRE-DEMOLITION TAB SURVEYS WILL BE REQUIRED IN THIS PROJECT TO
MITIGATE THIS WORK'S IMPACT ON OTHER FLOORS. SEE SOW
DESCRIPTIONS ELSEWHERE IN THESE DOCUMENTS (E.G. DEMOLITION
SHEETS).

RECTANGULAR DUCT ELBOW
WITH TURNING VANES

GENERAL MECHANICAL NOTES
MECHANICAL WORK SHALL CONSIST OF LABOR, MATERIALS AND
EQUIPMENT REQUIRED TO FURNISH AND INSTALL MECHANICAL SYSTEMS
AS SPECIFIED AND SHOWN IN THE CONTRACT DOCUMENTS.

ALL WORK MUST COMPLY WITH THE PIMA COUNTY DESIGN STANDARDS
AND ALL ADOPTED CODES AND STANDARDS. THIS INCLUDES, BUT IS NOT
LIMITED TO 2018 I-CODES. ADDITIONALLY ALL WORK MUST COMPLY WITH
THE FOLLOWING: ASHRAE STANDARD 90.1, AIR CONDITIONING AND
REFRIGERATION INSTITUTE, ASSOCIATED AIR BALANCE COUNCIL,
AMERICAN WATER WORKS ASSOCIATION, ASHRAE STANDARD 62.1, 2016.

DRAWINGS ARE DIAGRAMMATIC AND DO NOT INDICATE ALL PIPE,
FITTINGS, ETC., AS REQUIRED FOR ALL CONDITIONS.  VERIFY EXACT
LOCATION OF EQUIPMENT AND INSTALLATION REQUIREMENTS.
COORDINATE WORK WITH OTHER TRADES SO THAT INTERFERENCE
BETWEEN OTHER TRADES AND CONDUIT, PIPING, DUCTS, ARCHITECTURAL
AND STRUCTURAL EQUIPMENT AND MATERIALS WILL BE AVOIDED.

ALL WORK THAT WILL IMPACT ADDITIONAL FLOORS SHALL BE
COORDINATED WITH PIMA COUNTY FACILITIES MANAGEMENT
DEPARTMENT (IN WRITING), 7 DAYS PRIOR TO SCHEDULED WORK.  WORK
SHALL BE SCHEDULED AFTER HOURS, WEEKENDS AND/OR HOLIDAYS
UNLESS OTHERWISE ARRANGED WITH PCFM. APPROVAL FROM PCFM
SHALL BE OBTAINED (IN WRITING) PRIOR TO START OF WORK.

MAXIMUM DEVELOPED LENGTH OF FLEX DUCTS = 5 FT.

45 DEG. ELBOW TURNING DOWN45

90

90

45 DEG. ELBOW TURNING UP45
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MECHANICAL FLOOR 5 NEW WORK PLAN1 1/8" = 1'-0"

DEMOLITION KEYNOTES
1. EXISTING 14X12 DUCT STACKED ON TOP OF ADDITIONAL 14X12 DUCT. BOTTOM DUCT TO

REMAIN.  TOP DUCT TO BE REMOVED.
2. REMOVE 14X12 DUCT THROUGH STRUCTURE ABOVE. CAP AND SEAL DUCT JUST ABOVE FLR.

6 OPENING. SEAL OPENING TO MAINTAIN FIRE/SMOKE RATING. COORDINATE WITH OWNER
FOR ACCESS TO FLR. 6.

3. REMOVE 14X12 DUCT THROUGH FLR. PENETRATION TO FLR 4. SEAL OPENING TO MAINTAIN
FIRE/SMOKE RATING. COORDINATE WITH OWNER FOR ACCESS TO FLR 4 RISER CLOSET.

4. ABANDONED 10X22 EXHAUST DUCT TO BE REMOVED THROUGH STRUCTURE ABOVE. CAP
AND SEAL DUUCT JUST ABOVE FLR. 6 OPENING. SEAL OPENING TO MAINTAIN FIRE/SMOKE
RATING. COORDINATE WITH OWNER FOR ACCESS TO FLR. 6

5. EXISTING 10X22 EXHAUST DUCT TRANSITIONING TO 10X30 AT FLR. REMOVE DUCT THROUGH
FLOOR PENETRATION TO FLR. 4. SEAL OPENING TO MAINTAIN FIRE/SMOKE RATING.
COORDINATE WITH OWNER FOR ACCESS TO FLR. 4 RISER CLOSET.

6. REMOVE EXISTING FLR. 5 EXHAUST TAKEOFFS BACK TO MAIN. PATCH OPENINGS. SEE NEW
WORK FOR NEW FLR. 5 SERVICE DUCTWORK.

7. EXHAUST DUCT TO REMAIN. 18X10 ABOVE TRANSITIONING TO 20X12 AT FLR.
8. EXHAUST DUCT TO REMAIN. DUCT IS 30X24 AT WEST PENETRATION FROM FLR. 6; 26X24 AT

EAST PENETRATION DOWN TO FLR. 4.

GENERAL NOTES
A. CONTRACTOR SHALL COORDINATE LOCATION OF ABOVE CEILING UNITS WITH CEILING

GRID SUCH THAT ACCESS TO THE UNIT IS NOT OBSTRUCTED BY THE CEILING GRID OR
OTHER IN-CEILING ELEMENTS. COORDINATE REQUIREMENTS WITH ALL TRADES.

B. ALL HVAC COMPONENTS THAT UTILIZE ENERGY SHALL HAVE A MINIMUM 30X30" SERVICE
PLANE PER IMC-2018 SECTION 306.1 REQUIREMENTS. COORDINATE INSTALLATIONS WITH
ALL TRADES.

C. ALL ABOVE CEILING HVAC EQUIPENT (E.G. TUs AND FCU) SHALL INCLUDE LABELS ON THE
CEILING GRID NEAR THE MAIN ACCESS LOCATION INDICATING THE UNIT MARK.
COORDINATE WITH COUNTY LABELING REQUIREMENTS.

D. SEE SCHEDULES AND DETAILS FOR TERMINAL UNIT AND TERMINAL UNIT RUNOUT SIZES AND
ARRANGEMENTS.

E. MAXIMUM LENGTH OF FLEX TO AIR DEVICES 6 FT INCLUDING HORIZONTAL AND VERTICAL.
TOTAL BENDS IN FLEX DUCT SHALL NOT EXCEED 90 DEGREES.

F. ALL PLENUM RETURN GRILLES TO RECEIVE RETURN LINED RETURN BOOT. SEE DETAILS SHEET
FOR FURTHER INFORMATION.

G.

1

7

TAB SURVEY REQUIREMENTS
PRIOR TO ANY HVAC MODIFICATION WORK, THE BELOW TAB SURVEY
SCOPE SHALL BE PERFORMED AND THE RESULTS REPORTED TO THE
OWNER AND ENGINEER.

1. PROVIDE TRAVERSE TO DETERMINE TOTAL AIRFLOW AND
VELOCITY IN RISER DUCT SERVING FLOORS 1 AND 2.

2. PROVIDE TRAVERSE OF TO DETERMINE TOTAL AIRFLOW
VOLUME SERVING FLOORS 1, 2, AND 5.

3. PROVIDE ROOFTOP FAN TEST FOR EXHAUST FAN SERVING
FLOORS 1, 2, AND 5 INCLUDING BUT NOT LIMITED TO TOTAL
AIRFLOW, FAN/MOTOR RPM, MOTOR NAMEPLATE AND
RUNNING AMPS, AND NAMEPLATE DATA.

X

12
3

MECHANICAL FLOOR 5 DEMOLITION PLAN2 1/8" = 1'-0"

NEW WORK KEYNOTES
1. FURNISH AND INSTALL NEW BALANCING DAMPER ON EXISTING 26X24 EXHAUST DUCT. FIELD

VERIFY SIZE PRIOR TO PROCUREMENT. BRANCH TO LOWER FLOORS TO BE SET BACK TO
PRE-DEMOLITION AIRFLOW RATE DURING FINAL TAB.

2. SUGGESTED LOCATION OF MAIN CONTROL ENCLOSURE AND POWER TRANSFORMER.
CONTROLS CONTRACTOR SHALL PROPOSE FINAL LOCATION OF OWNER AND ENGINEER
APPROVAL. COORDINATE LOCATION AND CLEARANCE REQUIREMENTS WITH ALL OTHER
TRADES.

3. SUGGESTED LOCATION OF ABOVE CEILING TERMINAL UNIT POWER TRANSFORMER.
CONTROLS CONTRACTOR SHALL PROPOSE FINAL LOCATION OF OWNER AND ENGINEER
APPROVAL. COORDINATE LOCATION AND CLEARANCE REQUIREMENTS WITH ALL OTHER
TRADES.

4. NEW 20X18 ADJUSTABLE BAROMETRIC BACKDRAFT DAMPER IN RELIEF AIR DUCT. PROVIDE
WITH 12X12 ACCESS DOOR IN BOTTOM OF DUCT FOR DAMPER MAINTENANCE AND
ADJUSTMENT.

5. ACCESS PANEL IN HARD CEILING, MINIMUM 24x24, COORDINATE WITH ARCHITECTURAL
DRAWINGS.

6. EXISTING EXHAUST DUCT TO REMAIN.
7. SUGGESTED LOCATION OF DUCT STATIC PRESSURE SENSOR. CONTROLS CONTRACTOR

SHALL SUBMIT FINAL LOCATION TO OWNER AND ENGINEER FOR APPROVAL.
8. ALL RETURN AIR DEVICES TO BE TYPE RG-1 UNLESS OTHERWISE INDICATED.
9. 10x10 CEILING TO CEILING TRANSFER DUCT WITH TWO RG-3 DEVICES, SEE MECHANICAL

DETAILS FOR FURTHER REQUIREMENTS.
10. 24x12 CEILING TO CEILING TRANSFER DUCT WITH TWO RG-2 DEVICES, OFFSET DUCT IN

VERTICAL AS NECESSARY TO MATCH TO CEILING GRIDS SEE MECHANICAL DETAILS FOR
FURTHER REQUIREMENTS.

11. EXISTING EXHAUST DUCT TO REMAIN. PROVIDE SHEET METAL CAP AND SEAL ON
ABANDONED 8" TAP ON WEST SIDE OF HORIZONTAL DUCT.

12. 12x10 SUPPLY DUCT DOWN TO SG-3 AIR DEVICE IN SOFFIT, PROVIDE SHEET METAL PLENUM
ON BACK OF AIR DEVICE FOR CONNECTION.
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MECHANICAL PIPING FLOOR 5 NEW WORK PLAN1 1/8" = 1'-0"

KEYNOTES
1. CONNECT (N) 2" HHWS/R  TO (E) 2" SHUTOFF VALVES
2. CONNECT (N) 4" CHWS/R TO (E) 4" SHUTOFF VALVES
3. CONNECT (N) 2" HHWS/R TO (E) 2" SHUTOFF VALVES
4. CONNECT (N) 4" CHWS/R TO (E) 4" SHUTOFF VALVES
5. PROVIDE TERMINAL UNIT WITH 3-WAY CONTROL

VALVE TO BETTER ENSURE BRANCH CIRCULATION.
PROVIDE WITH CIRCUIT SETTER IN BYPASS AND SET AT
0.5 GPM. SEE DETAILS.

6. RE-INSULATE (E) CHWS/R RISER AND BRANCH PIPING
WHERE INSULATION IS MISSING (APPROX. 15 FT. EACH
PIPE, FIELD VERIFY LENGTHS)

7. RE-INSULATE (E) CHWS/R AND HHWS/R RISER PIPING
WHERE INSULATION IS MISSING (APPROX. 12 FT. EACH
PIPE, FIELD VERIFY LENGTHS)
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MECHANICAL FLOOR 5 COORDINATION PLAN1 1/8" = 1'-0"

GENERAL NOTES
A. CONTRACTOR SHALL COORDINATE LOCATION OF ABOVE CEILING UNITS WITH CEILING

GRID SUCH THAT ACCESS TO THE UNIT IS NOT OBSTRUCTED BY THE CEILING GRID OR
OTHER IN-CEILING ELEMENTS. COORDINATE REQUIREMENTS WITH ALL TRADES.

B. ALL HVAC COMPONENTS THAT UTILIZE ENERGY SHALL HAVE A MINIMUM 30X30" SERVICE
PLANE PER IMC-2018 SECTION 306.1 REQUIREMENTS. COORDINATE INSTALLATIONS WITH
ALL TRADES.

C. ALL ABOVE CEILING HVAC EQUIPENT (E.G. TUs AND FCU) SHALL INCLUDE LABELS ON THE
CEILING GRID NEAR THE MAIN ACCESS LOCATION INDICATING THE UNIT MARK.
COORDINATE WITH COUNTY LABELING REQUIREMENTS.

D. SEE SCHEDULES AND DETAILS FOR TERMINAL UNIT AND TERMINAL UNIT RUNOUT SIZES AND
ARRANGEMENTS.

E. MAXIMUM LENGTH OF FLEX TO AIR DEVICES 6 FT INCLUDING HORIZONTAL AND VERTICAL.
TOTAL BENDS IN FLEX DUCT SHALL NOT EXCEED 90 DEGREES.

F. ALL PLENUM RETURN GRILLES TO RECEIVE RETURN LINED RETURN BOOT. SEE DETAILS SHEET
FOR FURTHER INFORMATION.
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ENLARGED FLOOR 5 MECHANICAL ROOM2 1/4" = 1'-0"

GENERAL NOTES
A. ALL WORK THAT WILL IMPACT ADDITIONAL FLOORS SHALL BE COORDINATED WITH PIMA

COUNTY FACILITIES MANAGEMENT DEPARTMENT (IN WRITING), 7 DAYS PRIOR TO
SCHEDULED WORK.  WORK SHALL BE SCHEDULED AFTER HOURS, WEEKENDS AND/OR
HOLIDAYS UNLESS OTHERWISE ARRANGED WITH PCFM. APPROVAL FROM PCFM SHALL BE
OBTAINED (IN WRITING) PRIOR TO START OF WORK.

NEW WORK KEYNOTES
1. NEW 66X24 RETURN DUCT PLENUM. CONNECT TO FULL SIZE OF UNIT OPENING AND

SUPPORT FROM FLOOR. CONTINUE WITH 66X24 THROUGH WEST MECHANICAL ROOM
WALL INTO THE ABOVE CEILING RETURN AIR PLENUM.

2. 36X20 RETURN DUCT WITH BELL MOUTH OPENING. (TYP 2)
3. NEW 66X24 RETURN DUCT PLENUM. CONNECT TO FULL SIZE OF UNIT OPENING AND

SUPPORT FROM FLOOR. CONTINUE WITH 66X24 THROUGH SOUTH MECHANICAL ROOM
WALL INTO THE ABOVE CEILING RETURN AIR PLENUM.

4. SHEET METAL OA PLENUM, MINIMUM 22 INCHES DEEP. PLENUM TO BE FULL SIZE OF EXISTING
TO BE REUSED 42X80 LOUVER. BOTTOM OF PLENUM TO BE SLOPED MINIMUM 1/8" PER FT
BACK TO LOUVER FOR DRAINAGE. ATTACH PLENUM FRAME TO LOUVER AND SEAL
WEATHER TIGHT.

5. NEW 16X16 OA DUCT FROM TOP OF OA PLENUM. ROUTE TO AHU-5B RA DUCTWORK.
6. NEW 20X12 OA DUCT BELOW 16X16 DUCT. ROUTE TO AHU-5A RETURN AIR DUCTWORK.
7. OA AIRFLOW MONITORING STATION. INSTALL PER MANUFACTURER'S MINIMUM STRAIGHT

LENGTH REQUIREMENTS. SEE CONTROL DIAGRAMS.
8. MOTORIZED CONTROL DAMPER. SEE CONTROL DIAGRAMS.
9. CONNECT NEW 20X12 OA DUCT TO THE BOTTOM OF NEW RA DUCT.
10. NEW RELIEF AIR PLENUM TO BE FULL HEIGHT OF LOUVER, MAXIMUM WIDTH AS THE NEW

PARTITION ALLOWS, WITH MINIMUM 10" DEPTH. EXTEND PLENUM ABOVE LOUVER AS
NECESSARY TO AVOID INTERFERENCE WITH NEW PARTITION. BOTTOM OF PLENUM TO BE
SLOPED MINIMUM 1/8" PER FT BACK TO LOUVER FOR DRAINAGE. ATTACH PLENUM FRAME
TO LOUVER AND SEAL WEATHER TIGHT.

11. EXISTING 42X80 LOUVER TO BE REUSED.
12. NEW RELIEF AIR DUCT WITH ADJUSTABLE BAROMETRIC DAMPER IN DUCT. ROUTE FROM IN

CEILING RG-1 AND NEW LVR-1. ROUTE DUCT TIGHT TO STRUCTURE ABOVE SUPPLY AIR
DUCTWORK.

13. FURNISH AND INSTALL TWO 16"Ø FLEX CONNECTIONS BETWEEN RELIEF DUCT AND RG-1. SEE
LAYOUT DRAWINGS AND DETAILS. MAXIMUM 5 FT OF DEVELOPED LENGTH.

1
2

3 4

5

6

7

7

8

8

8 8

9

9

AHU-5B SECTION3 1/4" = 1'-0"

3
M4.0

4
M4.0

OA PLENUM SECTION4 1/4" = 1'-0"

5

5

66

4

3

RELIEF AIR DUCTWORK SECTION1 1/4" = 1'-0"

10

11

12 13
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0

SINGLE THICKNESS TURNING
VANES IN ELBOW ABOVE AND
ELBOW BELOW

LOCKING QUADRANT
BALANCING DAMPER (TYPICAL)

1/4" TIE ROD

FIXED SPLITTER PLATE, DUCT GAUGE
ATTACHED TO DUCT AT SPLITTER
INTERSECTION AND TIE ROD

L=W/4 (4" MIN.)

45°

AIR FLOW

L

W

AIR FLOW
SUPPLY

LOCKING QUADRANT
BALANCING DAMPER

A
IR

FL
O

W

FLOW

AIR
ROUND
DUCT

ROUND TAKE-OFF

FORMED OR 3 PIECE GORED
45° ELBOW R/D=1.5

BALANCING DAMPER
MINIMUM OF 1 DUCT
DIAMETER DOWNSTREAM
OF ELBOW

4-1
/2

"R

3-1/4"
90°

SINGLE THICKNESS
TURNING VANES

TRANSFER DUCT-SEE
FLOOR PLAN FOR SIZE

PARTITION (COORDINATE WITH
ARCHITECTURAL PLANS)

SHEET METAL ANGLE ALL SIDES OF DUCT
ATTACH TO DUCT AND WALL (TYPICAL
BOTH SIDES OF INTERIOR WALL)

CEILING MOUNTED AIR
DEVICE WITH OPPOSED
BLADE DAMPER, SEE PLANS
FOR SIZE  (TYPICAL OF 2)

STANDARD

W

SHORT WITH TWO VANES SHORT WITH ONE VANE

NOTES:
1. THE INTERIOR SURFACE OF ALL RADIUS

ELBOWS SHALL BE MADE ROUND.

2. ALL SHORT RADIUS ELBOWS SHALL HAVE
VANES. VANES SHALL BE CONSTRUCTED,
SUPPORTED AND FASTENED AS
RECOMMENDED BY SMACNA.

VANE

1/2 W

1/3 W

1/6 W
R R

1/3 W

2/3 W

VANE

ANGLE IRON
TRAPEZE

SUPPORT

AA

KEYNOTES:
1. MEDIUM PRESSURE SUPPLY DUCT, MIN 1.5D FROM FLEX

CONNECTION TO TERMINAL INLET.
2. SINGLE DUCT TERMINAL UNIT (VAV)
3. SOUND ATTENUATOR OR MULTI-OUTLET ATTENUATOR (SEE PLAN)
4. HANGER RODS
5. DAMPER ACTUATOR
6. REHEAT COIL
7. HIGH PRESSURE FLEXIBLE DUCT (SEE SPECIFICATION). DUCT

SHALL BE STRAIGHT, WITHOUT SHARP BENDS THAT WILL RESTRICT
AIR FLOW.

8. RUNOUT SIZE, SEE SCHEDULES

OPPOSED BLADE
DAMPER (IF INDICATED
ON PLAN)

DRYWALL CEILINGAIR DEVICE

ALTERNATE BRANCH
LOCATION

LOCKING QUADRANT
BALANCING DAMPER
(TYPICAL)

SEE TURNING VANES
DETAIL

1-1/2 (W), OR 18"
MAXIMUM

A
IR

FL
O

W

AIR

FLOW

A
IR

FL
O

W

SUSPENDED LAY-IN T-BAR
CEILING, DRYWALL CEILING
SIMILAR

'W' REFERS TO THE WIDTH
OF LARGER OF BRANCH
DUCTS

LOCKING QUADRANT
BALANCING DAMPER
(TYPICAL)

SEE TURNING VANES
DETAIL

1-1/2 (W), OR 18"
MAXIMUM

AIR

FLOW

A
IR

FL
O

W

AIR

FLOW

AIR
FLOW

D

A
IR

FL
O

W

RECTANGULAR
DUCT

BELLMOUTH FITTING

ROUND TAKE-OFF

BALANCING DAMPER
MINIMUM OF 1 DUCT
DIAMETER
DOWNSTREAM OF
BELLMOUTH

EXTEND FLAT PORTION OF
FITTING 1" PAST RADIUS

R=0.2(D) MINIMUM

RETURN/EXHAUST

BRANCH
DUCT

MAIN DUCT

NUT AND LOCK
WASHER (TYPICAL)

CLIP ANGLE,
(PREFERRED
METHOD)

DOUBLE NUT AND
LOCK WASHER
(TYPICAL)

         KEYNOTES:

1. 3
8 DROP IN EXPANSION ANCHOR W/ 3 8"Ø BOLTS

2. 21
2 X 21

2 X 14 ANGLE IRON

NOTE:
TABULATED DATA FROM SMACNA
ALLOWS FOR DUCT REINFORCING AND
INSULATION, BUT NO EXTERNAL LOAD.

SUPPORT RODS

50"Ø AND UNDER

OVER 50"ØBAND

LOAD RATED FASTENERS

BAND OF SAME SIZE
AS HANGER STRAP

1-5/8" SUPPORT
CHANNEL

 3 8 DROP IN EXPANSION
ANCHOR W/ 3 8"Ø BOLTS ,
ONE ANCHOR PER PIPE
ATTACHED, TWO ANCHORS
MINIMUM FOR EACH
SUPPORT CHANNEL

PIPE STRAP TO BE SECURED AT
BOTH SIDES OF PIPE

NOTE: DAMPERS SHALL BE INSTALLED IN ACCORDANCE WITH THE CONDITIONS OF THEIR
LISTING & MANUFACTURER'S INSTALLATION INSTRUCTIONS.

ACTUATOR AND LINK
(PART OF DAMPER ASSEMBLY)

INSTALL SUPPLEMENTARY
FRAMING AND BLOCKING OF
STUDS IN DRYWALL

FIRE/SMOKE PARTITION
(SEE ARCH. DWGS.)

FIRE/SMOKE DAMPER

OPENING IN WALL TO
BE LARGER THAN FIRE
DAMPER ASSEMBLY

CONCRETE OR MASONARY
WALL OR FLOOR (SEE ARCH. DWGS.)

ACCESS
DOOR

EXISTING CONCRETE WALL

NO SHOT-IN ANCHORS
SHALL BE USED. ALL
ANCHORS SHALL BE
DRILLED IN.

MAXIMUM TENSILE
LOAD ON ANY ANCHOR
SHALL NOT EXCEED 500 LBS.

DUCTWORK TO BE
INTERNALLY LINED WITH 1"
LINER

SINGLE DUCT TERMINAL UNIT WITH REHEAT1 NTS

UNEQUAL SPLIT - SUPPLY DUCT8 NTS

NON-RATED TRANSFER DUCT2 NTS

EQUAL SPLIT - SUPPLY DUCT12 NTS

PIPE SUPPORT ON
CONCRETE WALL6 NTS

RADIUS ELBOW10 NTS

COMBINATION FIRE/
SMOKE DAMPER5 NTS

MITER ELBOW WITH
TURNING VANES3 NTS

AIR DEVICE TAKE-OFF7 NTS

DUCT TAP MEDIUM PRESSURE5 NTS

TYPICAL METHOD OF SUPPORTS
TO CONCRETE STRUCTURE4 NTS

RECTANGULAR DUCT TAP
LOW PRESSURE11 NTS

DIVIDED BRANCH FITTING15 NTS

ROUND DUCT SUPPORTS9 NTS

CONICAL TAP
MEDIUM PRESSURE13 NTS

CEILING

10 TO 24"
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0

EXISTING
DUCT

PREPARE EXISTING DUCT AND
WELD FLANGE TO RECEIVE NEW
DUCT/CONTROL DAMPER DUCT
EXTENSION

INSTALL CONTROL DAMPER INSIDE
DUCT EXTENSION WITH DAMPER
FLANGE OUTSIDE OF AIRSTREAM

NOTE:
ACTUATOR & LINKAGE NOT SHOWN.
INSTALL OUTSIDE OF AIRSTREAM

NEW
DUCT

DUCT OR
PIPE

16 GAUGE SHEET METAL
SLEEVE (NOT REQUIRED
IN SOLID WALL)

PROVIDE 1/2"
MIN. 1" MAX.
CLEARANCE

SEAL BOTH SIDES
AIR TIGHT

CLOSED CELL
POLYURETHANE
BACKING ROD

FIBERGLASS BATT
INSULATION

COMPRESSED 50%

NOTE:
DUCT/PIPE MUST `FLOAT' IN OPENING AND NOT HAVE CONTACT WITH PARTITION

TYPICAL PIPE SUPPORT9 NTS

SHEET METAL AS
SPECIFIED FOR
DUCTWORK.

1"x1/8" BAND IRON

BOLT ON 4" CENTERS

1" FLANGE & HEMALTERNATE
POSITION OF
BOLT 1 1/2" POCKET SLIP

DUCT

SHEET METAL AS
SPECIFIED FOR
DUCTWORK.

1 1/2" MIN. TO 3" MAX. INSTALLED. 6"
NOMINAL WITH MATERIAL TAUTFLANGED

CONNECTION
ON FAN SIDE

WASHER

FLEXIBLE MATERIAL AS
SPECIFIED

SHEET METAL STRAP
(TYPICAL EACH SIDE)

SHEET METAL SCREW
(TYPICAL OF 3 PER STRAP)

LOCATE STRAP AT CENTER
OF GRAVITY

INTERNALLY LINED BOOT

RETURN AIR GRILLE

CEILING

CEILING

SHEET METAL PLENUM
OVER RETURN GRILLE
WITH 1" ACOUSTICAL
DUCT LINER

PULL BACK
INSULATION

METAL TIE STRAP

MEAL TIE STRAP

SHEETMETAL
DUCT WORK

PUSH INSULATION
DOWN OVER
METAL TIE STRAP

AIR DEVICE

FLEXIBLE DUCT

SHEET METAL ELBOW, TAPE
AND HARDCAST ALL JOINTS
AND CONNECTIONS

SHEET METAL ELBOW TO BE
WRAPPED WITH INSULATION

ROUND NECK DIFFUSER
OR ROUND DUCT
ADAPTER. SEAL AIR TIGHT
AND HARDCAST

SUPPORT
FROM
STRUCTURE

24 GA. STRAPS SUPPORTED
FROM STRUCTURE ABOVE

CLAMP IN SEQUENCE
INDICATED BELOW

STEP 3STEP 2STEP 1

12" WIDE x 1/2 DUCT DIAMETER
CRADLE WITH HEMMED EDGES.

SUPPLY DUCT

NOTE:
FLEXIBLE DUCT TOTAL LENGTH TO
BE MAXIMUM OF 5 FEET. ROUTE
DUCT FREE OF KINKS, DO NOT
INSTALL CRUSHED, AND WITH
LIMIT OF (1) 90° ELBOW.

NOTE:
FLEXIBLE DUCT TOTAL LENGTH TO
BE MAXIMUM OF 5 FEET. ROUTE
DUCT FREE OF KINKS, DO NOT
INSTALL CRUSHED, AND WITH
LIMIT OF (1) 90° ELBOW.

STEP 3STEP 2STEP 1

PULL BACK
INSULATION

METAL TIE STRAP

METAL TIE
STRAP

SHEETMETAL
DUCT WORK

PUSH INSULATION
DOWN OVER
METAL TIE STRAP

FLEXIBLE DUCT

ROUND NECK DIFFUSER OR
ROUND DUCT ADAPTER.
SEAL AIR TIGHT AND
HARDCAST

SUPPORT TO
STRUCTURE

AIR DEVICE

METAL TIE AS
INDICATED
BELOW

CLAMP IN SEQUENCE
INDICATED BELOW MANUAL BALANCING

DAMPER (PER
SPECIFICATIONS) AT TAKE
OFF OR AS INDICATED ON
DRAWINGS

SHEET METAL DUCT SIZE AND
GAUGE AS INDICATED ON
DRAWINGS AND IN
SPECIFICATIONS

SUPPLY MAIN

MANUAL BALANCING
DAMPER (PER
SPECIFICATIONS) AT TAKE OFF
OR AS INDICATED ON
DRAWINGS

WASHER PLATE
1/4"x3"x3"

WASHER PLATE
1/4"x3"xFLANGE
THICKNESS

ANGLE 3x3x1/4
WITH 1-1/2"Ø THRU
BOLT

PROVIDE 4 ANCHOR
CONNECTIONS TOTAL. ONE NEAR
EACH CORNER ±6"  FROM CORNER,
ADJUST TO MISS DRILLING THRU
EXISTING CONC JOISTS.

EXISTING CONC
FLOOR JOIST BEYOND.
FIELD LOCATE ALL
JOISTS PRIOR TO
DRILLING THRU SLAB -
DO NOT DRILL INTO
EXISTING CONC
JOISTS.

3", FIELD VERIFY

EXISTING SLAB

AHU BASE
COORDINATE
SIZE
W/MANUFACTURER

AIR HANDLING UNIT
(AHU)

TWO-WAY COIL CONNECTION1 NTS

NOTES:
1. SEE HVAC PIPING LAYOUT FOR RUNOUT SIZES.  PIPING SHALL BE LINE SIZE, NOT

CONNECTION SIZE (CONTROL VALVE EXEMPT).  FINAL SIZE REDUCTION SHALL OCCUR AT
THE UNIT'S POINT OF CONNECTION.

2. SUPPORT PIPING AT VALVES AND COIL CONNECTIONS.

3. SEE DETAIL ON M5.2 FOR ADDITIONAL REQUIREMENTS FOR AIR HANDLING UNITS WITH
MULTIPLE COILS.

AIR

FLOW

MANUAL AIR VENT

PETE'S PLUG
(TYPICAL)BELL REDUCER OR

INCREASER (TYPICAL)

2-WAY MODULATING
PRESSURE INDEPENDENT

CONTROL VALVE

UNION OR
FLANGE (TYPICAL)

DRAIN VALVE

SHUT OFF
VALVE (TYP.) TEMPERATURE

GAUGE (TYP.)

PRESSURE
GAUGE (TYP.)

STRAINER WITH
BLOW DOWN VALVE,
HOSE CONNECTION,

AND CAP

AT AIR HANDLERS
PROVIDE REMOVABLE
VERTICAL PIPE SEGMENTS
CLEAR OF COIL PULL REGION

COIL PULL
TYPICAL OF ALL
AIR HANDLER COILS

THREE-WAY COIL CONNECTION2 NTS

NOTES:
1. SEE HVAC PIPING LAYOUT FOR RUNOUT SIZES.  PIPING SHALL BE LINE SIZE, NOT

CONNECTION SIZE (CONTROL VALVE EXEMPT).  FINAL SIZE REDUCTION SHALL OCCUR AT
THE UNIT'S POINT OF CONNECTION.

2. SUPPORT PIPING AT VALVES AND COIL CONNECTIONS.

3. SEE DETAIL ON M5.2 FOR ADDITIONAL REQUIREMENTS FOR AIR HANDLING UNITS WITH
MULTIPLE COILS.

AIR

FLOW

MANUAL AIR VENT

PETE'S PLUG
(TYPICAL)BELL REDUCER OR

INCREASER (TYPICAL)

3-WAY MODULATING
CONTROL VALVE

UNION OR
FLANGE (TYPICAL)

DRAIN VALVE

SHUT OFF
VALVE (TYP.)

PRESSURE
GAUGE (TYP.)

STRAINER WITH
BLOW DOWN VALVE,
HOSE CONNECTION,

AND CAP

AT AIR HANDLERS
PROVIDE REMOVABLE
VERTICAL PIPE SEGMENTS
CLEAR OF COIL PULL REGION

COIL PULL
TYPICAL OF ALL
AIR HANDLER COILS

TEMPERATURE
GAUGE (TYP.)

BALANCING
VALVE

FAN

SUPPLY AIR
DUCT CONNECTION

SUSPEND FROM STRUCTURE
PER SPECIFICATIONS

HANGER ROD AT
CORNER POINTS (4)

DOUBLE DEFLECTION
NEOPRENE HANGER
AT EACH HANGER
ROD (4)

FILTERS

INLET AIR
DUCT CONNECTION

COOLING COIL

NOTE:
HANGER RODS AND DEFLECTION
HANGERS SHALL BE SIZED AS REQUIRED
TO SUPPORT THE WEIGHT OF THE
EQUIPMENT.

FLEXIBLE DUCT-TYPICAL
FOR ALL UNIT DUCT CONNECTIONS

NON-CORROSIVE CONDENSATE DRAIN
PAN WITH MAIN AND AUXILIARY
DRAIN CONNECTIONS

PROVIDE ANGLE SADDLE, FULL
WIDTH OF UNIT AT BOTH ENDS

FAN COIL UNIT DETAIL3 NTS

FABRICATED SECONDARY
DRAIN PAN WITH MAIN
DRAIN CONNECTIONS

AHU ANCHORING DETAIL5 NTS

FLEX DUCT CONNECTION OPTION 14 NTS

FLEX DUCT CONNECTION OPTION 28 NTS

RETURN GRILLE BOOT12 NTS

DUCT OR PIPE THROUGH
NON-RATED PARTITION10 NTS

CONTROL DAMPER7 NTS

FLEXIBLE DUCT CONNECTION AT AHU6 NTS

FLEXIBLE DUCT TO RELIEF11 NTS

45 DEGREE SHEET METAL
ELBOW, TAPE AND

HARDCAST ALL JOINTS
AND CONNECTIONS

SPIN-IN COLLAR WITHOUT MANUAL
DAMPER. SECURE WITH CINCH
BANDS, SEAL WITH HARDCAST.

FLEXIBLE DUCT, SUPPORT AS SHOWN
ON CEILING DIFFUSER AND FLEXIBLE
DUCT DETAIL. SEE PLANS FOR SIZES
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0

AHU WITH MULTIPLE COIL CONNECTIONS PIPING ARRANGEMENT4 NTS

MANUAL AIR VENT
(TYP.)

COIL

STRAINER WITH
BLOWDOWN VALVE, HOSE
CONNECTION, AND CAP.

DRAIN WITH BALL
VALVE-HOSE THREAD (TYP.)

RETURN

SUPPLY

COIL

COIL

COIL

PT

PT

PT

PT

VENT

AHU CASING

INTERNAL PIPING BY
CONTRACTOR

SIZE COIL RUNOUT PIPING FOR NO
MORE THAN 3.25 FT/100FT FRICTION

RATE, MAKE SUBSEQUENT REDUCTION
AFTER SOV AS NECESSARY (TYP.)

NOTES:
1. ALL TEST PORTS, AIR VENTS,

DRAIN VALVES, AND PIPING
WITHIN THE UNIT CASING IS
SPECIFIED TO BE PROVIDED BY
CONTRACTOR.

2. INDIVIDUAL COIL RUNOUTS
SHALL BE SIMILAR AMONG
ALL COILS  TO PROVIDE A
CONSISTENT PRESSURE DROP
FROM THE HEADER.

3. SEAL ANY FIELD CASING
PENETRATIONS TO MINIMIZE
TOTAL AHU AIR LEAKAGE.  SEE
SPECIFICATIONS FOR
REQUIRED AHU AIR LEAKAGE
RATES.

4. DIAGRAM REPRESENTS A
TYPICAL MULTI-COIL ARRAY
CONFIGURATION. SEE
CONTROL DIAGRAMS AND
LAYOUT DRAWINGS FOR
ADDITIONAL COMPONENTS
AND UNIQUE SITUATIONS.

FACTORY POC, UNION
BY CONTRACTOR (TYP.)

PT

PTTEMPERATURE
GAUGE (TYP.)

PRESSURE
GAUGE (TYP.)

MANUALLY ADJUSTABLE
BALANCING VALVE (TYP.)

DRAIN COORDINATE WITH
SUBMITTED AND
APPROVED UNITS. DRAINS
MAY BE A SEPARATE
CONNECTION POINT (TYP.)

PT

PT

PT PT

TEMPERATURE
AND PRESSURE
PORT (PETE'S
PORT) (TYP)TWO-WAY

CONTROL VALVE

FLEXIBLE
CONNECTION
(TYP)

SHUT-OFF VALVE
(TYP)

ABOVE CEILING TRANSFER DUCT AT NON-RATED, FULL HEIGHT PARTITIONS2 NTS

SHEET METAL ANGLE ALL SIDES OF DUCT
ATTACH TO DUCT AND WALL (TYPICAL
BOTH SIDES OF INTERIOR WALL)

PARTITION (COORDINATE WITH
ARCHITECTURAL PLANS)

TRANSFER DUCT-SEE
FLOOR PLAN FOR SIZE

DUCTWORK TO BE INTERNALLY
LINED WITH 1" LINER

SUSPENDED LAY-IN
T-BAR CEILING, OTHER
CEILINGS ARE SIMILAR

DUCT OPENING (TYP.)

TOP VIEW

SIDE VIEW

ELBOW ON EACH
SIDE OF WALL

DUCT OPENING (TYP.)

CROSS SECTION

DUCT SIZE AS INDICATED ON PLANS

AIR FLOW

SHEET METAL DUCTWORK (TYPICAL)

INSULATION THICKNESS AS SPECIFIED

DUCT INCREASED BY THICKNESS OF
INSULATION

METAL FASTENERS:
OMARK INSUL-PINS. DURO DYNE FASTENERS OR GRIP NAILS.
GRIP NAILS SHALL BE INSTALLED BY "GRIP NAIL HAMMER" OR
BY AUTOMATIC FASTENER EQUIPMENT.

SHEET METAL DUCT

TOP AND BOTTOM SECTIONS OF
LINER SHALL OVERLAP THE SIDES

LINER TO BE ADHERED TO DUCT
WITH 100% ADHESIVE ALL AROUND

DUCT LINER ATTACHMENT3 NTS

SHEET METAL DUCT

DUCT LINER PER SPECS

METAL FASTENER (TYP.)
ALL ENDS OF LINER TO BE COATED
WITH ADHESIVE. ENDS OF LINER SHALL
BE BUTTED FIRMLY TOGETHER (TYPICAL)

SIDE VIEW

LINEAR DIFFUSER DETAIL1 NTS

LINEAR DIFFUSER WITH PLENUM BOX, SEE
PLANS AND SCHEDULES FOR SIZE AND
TYPE
FLEXIBLE DUCT, MAXIMUM OF
5 FEET IN LENGTH.

LAY-IN CEILING

LINEAR DIFFUSER AT EDGE OF CEILING,
MOUNT ADJACENT TO NEW FRAMING.
SUPPORT PER MANUFACTURER'S
REQUIREMENTS.

SEE ARCHITECTURAL DRAWINGS
FOR FRAMING DETAILS

CEILING TO RISE UP ABOVE
WINDOWS AT EXTERIOR WALL

OF BUILDING

SIZE TRANSITION WHERE NECESSARY
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PR
E-

FI
LT

ER
S

FI
N

A
L-

FI
LT

ER
S

PR
EH

EA
T 

C
O

IL

C
LG

. C
O

IL

VFD

AHU CONTROL DIAGRAM1 NOT TO SCALE
C

HW
S

C
HW

R

24 V

POS
AO

ST
BI

SS
BO

SPD
AO

D
COM

FROM FA

T
AI

PAH
BI

1

DP
AI

DP
AI

P
AI

T
AI

1

T
AI

T
AI

HH
W

S

HH
W

R

24 V

POS
AO

T
AI

T
AI

OCCUPANCY SCHEDULE NOTES

OCCUPANCY SHALL PER THE EXISTING PIMA COUNTY CENTRAL PLANT
PROGRAMMING.

T
AI

POS
AO

POS
BI

POS
AO

POS
BI

F
AI

AIRFLOW
MEASURING

STATION.

T
AI

RETURN
AIR

OUTDOOR
AIR

H
AI

DSDTO FA

DSD TO FA

24 V24 V

ROOM TEMPERATURE (DEG. F)
SP

100%

HEATING
MINIMUM

A
IR

FL
O

W
(C

FM
)

TU
 A

IR 
FL

O
W

RH CO
IL

FLO
W

AIR HANDLING UNIT (AHU) SEQUENCE OF OPERATION

AHU-5A & 5B SHALL OPERATE PER EXISTING COUNTY PROGRAMMING.

1. FAN OPERATION

THE SUPPLY FANS (SFs) SHALL OPERATE CONTINUOUSLY DURING ALL OCCUPIED
HOURS. DURING UNOCCUPIED HOURS, THE SUPPLY FAN SHALL MODULATE ON
WHENEVER ANY TU EXPERIENCES A COOLING OR HEATING DEMAND. THE
SUPPLY FAN SHALL MODULATE OFF WHEN NO THERMAL DEMAND ON THAT
SYSTEM ARE PRESENT.

THE SF VFD'S SHALL MODULATE TO MAINTAIN A USER ADJUSTABLE DISCHARGE
STATIC PRESSURE (DSP) SET POINT. EACH STATIC PRESSURE SENSOR SHALL HAVE
A UNIQUE, INDEPENDENT SET POINT. EACH AHU SHALL USE LOW SELECT LOGIC
(ACTUAL VS. SET POINT) ON ITS ASSOCIATED SENSORS TO MODULATE FAN
SPEED.

EACH DSP SET POINT SHALL BE RESET BASED ON ACTUAL BLDG DEMAND
REQUIREMENTS. THE BAS SHALL MONITOR AND AVERAGE ALL TU DAMPER
POSITIONS ASSOCIATED WITH EACH AIR HANDLER. THIS AVERAGE VALUE SHALL
BE USED TO LINEARLY RESET THE DSP. EACH SENSOR SHALL HAVE ITS OWN
UNIQUE RESET SCHEDULE. ALL RESET SCHEDULES SHALL BE INITIALLY SET AS
INDICATED BELOW. FINAL SETTINGS SHALL BE AS RECOMMENDED BY THE TAB
CONTRACTOR.

AVG DAMPER POSITION DSP SET POINT
20% (ADJ) 0.8" WC (ADJ)
70% (ADJ) 1.2" WC (ADJ)

FOR SYSTEMS WITH MULTIPLE STATIC PRESSURE SENSORS, EACH SENSOR SHALL
HAVE AN INDEPENDENT, USER ADJUSTABLE SET POINT RESET SCHEDULE.

THE BAS SHALL ALLOW USERS TO REMOVE INDIVIDUAL TUs FROM THIS RESET
LOGIC.

THE DISCHARGE AIR PRESSURE HIGH LIMIT ALARM SHALL BE USER ADJUSTABLE
AND INITIALLY SET AT 4.5" WG. UPON ALARM, THE NORMALLY CLOSED
CONTACT SHALL OPEN AND SHUT OFF THE FAN. THIS CONDITION SHALL REPORT
AN ALARM CONDITION TO THE BAS.

2. COOLING AND HEATING COILS

THE AHU CHILLED AND HEATING WATER VALVES SHALL MODULATE TO
MAINTAIN A DISCHARGE AIR TEMP (DAT) SET POINT.  THE DAT SET POINT SHALL
BE RESET BASED ON ACTUAL BLDG DEMAND REQUIREMENTS. THE BAS SHALL
MONITOR AND AVERAGE ALL TU REHEAT (RH) COIL VALVE POSITIONS
ASSOCIATED WITH EACH AIR HANDLER. THIS AVERAGE VALUE SHALL BE USED
TO LINEARLY RESET THE DAT. EACH SYSTEM SHALL HAVE ITS OWN UNIQUE RESET
SCHEDULE. ALL RESET SCHEDULES SHALL BE INITIALLY SET AS INDICATED BELOW.

AVG VALVE POSITION DSP SET POINT
25% (ADJ) 55 °F (ADJ)
80% (ADJ) 75 °F (ADJ)

THE BAS SHALL ALLOW USERS TO REMOVE INDIVIDUAL TUs FROM THIS RESET
LOGIC.

THE AHU HEATING AND COOLING SIGNALS SHALL BE COMPARED TO PREVENT
SIMULTANEOUS HEATING AND COOLING AT THE AHU LEVEL.

3. DAMPER CONTROL

THE OA AND RETURN AIR (RA) DAMPERS WILL MODULATE TO MAINTAIN THE
MINIMUM OA FLOW RATE (ADJ) AS REPORTED BY THE AIR FLOW MEASURING
STATION. THIS FLOW RATE IS TO REMAIN CONSTANT DURING ALL OCCUPIED
HOURS.

DAMPER CONTROL SHALL START WITH THE RA DAMPER FULLY OPEN AND THE
OA DAMPER MODULATING TO MAINTAIN SET POINT. IF THE OA DAMPER IS FULLY
OPEN AND THE SET POINT CANNOT BE ATTAINED FOR A PERIOD OF 5 MINUTES
(ADJ), THE RA DAMPER SHALL BEGIN TO SHUT UNTIL THE SET POINT IS REACHED.
THE RA DAMPER SHALL NOT BE ALLOWED TO CLOSE BEYOND 50% OPEN (ADJ).
IF THE OA DAMPER IS FULLY OPEN, THE RA DAMPER AT MINIMUM POSITION,
AND THE SET POINT IS NOT ATTAINED FOR A PERIOD OF 10 MINUTES (ADJ), AN
ALARM SHALL BE GENERATED IN THE BAS.

THE AUTOMATIC OA CONTROL DAMPER SHALL FULL SHUT WHEN THE AIR
HANDLER IS IN THE UNOCCUPIED MODE PER IECC REQUIREMENTS.

4. FIRE ALARM INTERFACE

UPON SIGNAL FROM THE BUILDING FIRE ALARM, THE FAN SHALL SHUT DOWN
VIA A NORMALLY CLOSED CONTACT WIRED TO THE VFD. UPON DETECTION BY
EITHER AHU DUCT SMOKE DETECTOR, THE FAN SHALL SHUT DOWN VIA A
NORMALLY CLOSED CONTACT WIRED TO THE VFD.

TERMINAL UNIT SEQUENCE OF OPERATIONS
1. USER ADJUSTABLE SET POINTS SHALL BE

INITIALLY SET AS FOLLOWS:

OCCUPIED UNOCCUPIED
COOLING 75°F (ADJ) COOLING 85°F (ADJ)
HEATING 68°F (ADJ) HEATING 55°F (ADJ)

2. DURING OCCUPIED HOURS, THE TU SHALL
PROVIDE CONTINUOUS AIR TO THE SPACE(S)
THAT IS NO LESS THAN THE SCHEDULED
MINIMUM TO ENSURE THAT MINIMUM
VENTILATION AIR RATES ARE ATTAINED.

3. COOLING AIRFLOW SHALL INCREASE AND
DECREASE BASED ON THERMAL LOAD OF THE
SPACE(S).

4. REHEAT SHALL OCCUR WHILE THE TU IS AT THE
MINIMUM SCHEDULED AIRFLOW. THE REHEAT
COIL VALVE SHALL MODULATE BASED ON
THERMAL LOAD.

5. THE SYSTEM SHALL MAINTAIN SET POINT + 1° F
(ADJUSTABLE).

6. ALL TERMINAL UNIT THERMOSTATS SHALL
INCLUDE AN OCCUPANCY OVERRIDE BUTTON
THAT WILL SET ITS RESPECTIVE AIR HANDLER
INTO THE OCCUPIED MODE FOR A DURATION
OF 1 HOUR (ADJUSTABLE).

TERMINAL UNITS WITH 3-WAY VALVES

1. PROVIDE 3-WAY REHEAT CONTROL VALVES ON THE
FOLLOWING TERMINAL UNIT TO ENSURE BRANCH
CIRCULATION. PROVIDE WITH CIRCUIT SETTER IN THE
BYPASS SET AT 0.5 GPM. COORDINATE WITH LAYOUT
DRAWINGS

• 515A, 517A, 507B

FAN COIL UNIT SEQUENCE OF OPERATIONS

1. USER ADJUSTABLE SET POINTS SHALL BE INITIALLY SET
AS FOLLOWS BASED ON THE BUILDING OCCUPANCY
SCHEDULE:

OCCUPIED UNOCCUPIED
COOLING 80°F (ADJ) COOLING 85°F (ADJ)

2. UPON A RISE IN SPACE TEMPERATURE THE FAN WILL
ENERGIZE AND THE COOLING COIL VALVE WILL
MODULATE TO MAINTAIN SET POINT + 3° F
(ADJUSTABLE).

3. DURING OCCUPIED HOURS, THE FAN SHALL RUN
CONTINUOUSLY.

4. DURING UNOCCUPIED HOURS, THE FAN SHALL CYCLE
ON/OFF BASED ON THERMAL LOAD.

T

T
AI

DP
AI

FI
LT

ER

C
LG

.
C

O
IL

24 V
POS
AO

CHWS

CHWR

ECM
ST
BI

SS
BO

SPD
AO

1. AVERAGING ELEMENT TO MEASURE THE FULL WIDTH
AND HEIGHT OF THE COIL.

2. PRESSURE INDEPENDENT VALVE.
3. MAP ALL AVAILABLE VFD POINTS TO BAS VIA COM.

OTHER POINTS SHOWN ARE HARDWIRED.
4. NOT USED
5. POSITION FEEDBACK VIA END SWITCH
6. SENSOR LOCATED APPROX. 2/3 OF THE WAY

DOWNSTREAM. SEE LAYOUT DRAWINGS FOR
SUGGESTED LOCATIONS. EACH AHU SHALL RECEIVE
2 SENSORS.

AHU KEYNOTES

FCU CONTROL DIAGRAM3 NOT TO SCALE

2 2

3

5

5

6

TERMINAL UNIT CONTROL DIAGRAM2 NOT TO SCALE

F
AI

ROOM
TEMPERATURE
SENSOR

SUPPLY
AIR TO
SPACE

T

T
AI

24V FROM BAS
PANEL BY
CONTROLS
CONTRACTOR

T
AI

HHWS HHWR

24 V

POS
AO

2

RE
HE

A
T

X
TU

POS
AO

D
COM

1. ROOM TEMPERATURE SENSOR W/ PROGRAMMABLE
WARM/COOL ADJUSTER, OCCUPANCY OVERRIDE,
AND COMM PORT.

2. PRESSURE INDEPENDENT VALVE. (3-WAYS EXEMPT)

3. 2-WAY VALVE SHOWN. SEE LAYOUT DRAWINGS FOR
LOCATIONS OF 3-WAY CONTROL VALVES.

TU KEYNOTES

1

1. PRESSURE INDEPENDENT VALVE.
2. COIL CONDENSATE OVERFLOW ALARM PER IMC

FCU KEYNOTES

1

3

ALA
BI

2

TERMINAL UNITS WITH COMMON THERMOSTATS

1. THE FOLLOWING SETS OF TERMINAL UNITS SHALL
RECEIVE A COMMON SET POINT FROM A SINGLE
THERMOSTAT.

TU-506A, TU-507A
TU-502B, TU-513B
TU-510B, 511B, AND 512B
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5-PORT ETHERNET ROUTER
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HVAC CONTROLS NETWORK DIAGRAM1 NTS
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NC NETWORK
CONTROLLER
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VFD
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VFD
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501A
TU

1. 24V POWER FROM POWER SUPPLY. SEE DETAIL.
2. EXPANSION MODULE(S) AS NECESSARY

RISER KEYNOTES
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TRANSFORMER DETAIL KEYNOTES
1. FUNCTIONAL DEVICES POWER SUPPLY

MODEL # PSH500A IN 12X12X6 NEMA 1
ENCLOSURE (OR APPROVED EQUAL)

2. MAXIMUM 5 TU CONTROLLERS PER BREAKER
3. SEE DRAWINGS FOR APPROXIMATE

ENCLOSURE LOCATION(S)
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3

TU TU TU TU TU

TU TU TU TU TU

TU TU TU TU TU

TU TU TU TU TU

1

NETWORK
CONTROLLER

NETWORK
CONTROLLER

RISER DIAGRAM LEGEND

BACNET MSTP

EXP
MOD

EXPANSION
MODULE

ASC

502A
TU

1

ASC

503A
TU

1

ASC

504A
TU

1

ASC

506A
TU

1

ASC

507A
TU

1

ASC

508A
TU

1

ASC

515A
TU

1

ASC

514A
TU

1

ASC

513A
TU

1

ASC

512A
TU

1

ASC

511A
TU

1

ASC

510A
TU

1

ASC

509A
TU

1
501
FCUASC

1

ASC

516A
TU

1

ASC

517A
TU

1

ASC

503B
TU

1

ASC

504B
TU

1

ASC

505B
TU

1

ASC

506B
TU

1

ASC

507B
TU

1

ASC

508B
TU

1

ASC

509B
TU

1

ASC

502B
TU

1

ASC

501B
TU

1

ASC

512B
TU

1

ASC

511B
TU

1

ASC

510B
TU

1

EXP
MOD2 EXP

MOD2



2939 E.  Broadway B lvd,  Tucson,  AZ 85716
T 520.881.4546 F  520.795.1822 GLHN.com

2019/07/22

A
D

M
IN

IS
T

R
A

T
IO

N
 W

E
S

T
 B

U
IL

D
IN

G
15

0 
W

E
S

T
 C

O
N

G
R

E
S

S
T

U
C

S
O

N
, A

Z

19*10427

M
E

C
H

A
N

IC
A

L 
S

C
H

E
D

U
LE

S
  A

D
M

IN
 W

E
S

T
 F

IF
T

H
 F

LO
O

R
 T

I

AG
JMZ

NTS

M7.0
4830

0

ALL SELECTIONS
SHALL BE MADE
AT AN ALTITUDE
OF 2,600 FT.



2939 E.  Broadway B lvd,  Tucson,  AZ 85716
T 520.881.4546 F  520.795.1822 GLHN.com

2019/07/22

A
D

M
IN

IS
T

R
A

T
IO

N
 W

E
S

T
 B

U
IL

D
IN

G
15

0 
W

E
S

T
 C

O
N

G
R

E
S

S
T

U
C

S
O

N
, A

Z

19*10427

M
E

C
H

A
N

IC
A

L 
S

C
H

E
D

U
LE

S
  A

D
M

IN
 W

E
S

T
 F

IF
T

H
 F

LO
O

R
 T

I

AG
JMZ

NTS

M7.1
4831

0

ALL SELECTIONS
SHALL BE MADE
AT AN ALTITUDE
OF 2,600 FT.



2939 E.  Broadway B lvd,  Tucson,  AZ 85716
T 520.881.4546 F  520.795.1822 GLHN.com

2019/07/22

A
D

M
IN

IS
T

R
A

T
IO

N
 W

E
S

T
 B

U
IL

D
IN

G
15

0 
W

E
S

T
 C

O
N

G
R

E
S

S
T

U
C

S
O

N
, A

Z

19*10427

   
  M

E
C

H
A

N
IC

A
L 

C
A

LC
U

LA
T

IO
N

S
  A

D
M

IN
 W

E
S

T
 F

IF
T

H
 F

LO
O

R
 T

I

AG
JMZ

NTS

M7.2
4832

0


	100% XAW5TI - Admin West  5th Flr TI - Bid Set - Sheets 21-30

