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GENERAL ABBREVIATIONS:

A AMPERAGE
ABS ABSOLUTE
AC ALTERNATING CURRENT
ACH AIR CHANGES PER HOUR
ADP APPARATUS DEW POINT
AFC ABOVE FINISHED CEILING
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AHP AIR HORSEPOWER
AMB AMBIENT
APPROX APPROXIMATE
ATM ATMOSPHERE
BDD BACKDRAFT DAMPER
BHP BRAKE HORSEPOWER
BI BACKWARD INCLUDED
BOD BOTTOM OF DUCT
BOG BOTTOM OF GRILLE
BOP BOTTOM OF PIPE
BOS BOTTOM OF STEEL
C CENTIGRADE
CAP CAPICITY
CC COOLING COIL
CCW COUNTERCLOCKWISE
CI CAST IRON
CL CENTERLINE
CLG CEILING
CO CLEAN OUT
COND CONDENSATE
CONN CONNECTION
CONT CONTINUOUS
COP COEFFICIENT OF PERFORMANCE
Cv COEFFICIENT, VALVE FLOW
CW CLOCKWISE
DB DRY BULB
DC DIRECT CURRENT
DIA DIAMETER
DIFF DIFFERENCE
DN DOWN
DP DIFFERENTIAL PRESSURE
DPR DAMPER
DPT DEWPOINT
DWG DRAWING
DWV DRAINAGE-WASTE-VENT
EA EACH
EAT ENTERING AIR TEMPERATURE
EDB ENTERING DRY BULB
EER ENERGY EFFICIENCY RATIO
EF EXHAUST FAN
EFF EFFICIENCY
EL ELEVATION OR ELBOW
ENT ENTERING
EOL END OF LINE
EQUIP EQUIPMENT
ESP EXTERNAL STATIC PRESSURE
EWB ENTERING WET BULB
EWT ENTERING WATER TEMPERATURE
EXH EXHAUST FAN
EXIST EXISTING
EXT EXTERNAL
F to F FACE TO FACE
FC FORWARD CURVED
FCO FLOOR CLEAN OUT
FCV FLOW CONTROL VALVE
FD FIRE DAMPER
FF FINISHED FLOOR
FFE FINISHED FLOOR ELEVATION
FLEX FLEXIBLE
FOB FLAT ON BOTTOM
FOT FLAT ON TOP
FP FIRE PROTECTION
FT. WG. FEET WATER GAUGE
FU FIXTURE UNIT
GALV GALVANIZED
GC GENERAL CONTRACTOR
GR GRAINS
H&V HEATING AND VENTILATING
HD HEAD
HEPA HIGH EFFICIENCY PARTICLE ARRESTER
HG MERCURY
HOA HAND-OFF-AUTO
HORZ HORIZONTAL
HT HEIGHT
HTG HEATING
ICFM INLET CUBIC FEET PER MINUTE
ID INSIDE DIAMETER
IN WG INCHES WATER GAUGE
IPS INTERNATIONAL PIPE STANDARD
JST JOIST

LAT LEAVING AIR TEMPERATURE
LDB LEAVING DRY BULB
LRA LOCKED ROTOR AMPS
LWB LEAVING WET BULB
LWT LEAVING WATER TEMPERATURE
MAX MAXIMUM
MD MANUAL DAMPER
MECH MECHANICAL
MFR MANUFACTURER
MH MANHOLE
MIN MINIMUM
MTD MOUNTED
NA NOT APPLICABLE
NIC NOT IN CONTRACT
NRS NON RISING STEM
NTS NOT TO SCALE
OA OUTSIDE AIR
OBD OPPOSED BLADE DAMPER
OC ON CENTER
OD OUTSIDE DAMPER
PD PRESSURE DIFFERENTIAL
PH PHASE
PI PRESSURE INDICATOR
PRESS PRESSURE
PRS PRESSURE REDUCING STATION
PRV PRESSURE REGULATING VALVE
PSV PRESSURE SAFETY VALVE
QTY QUANTITY
RA RETURN AIR
RD ROOF DRAIN
RED REDUCER
REV REVISION
RH RELATIVE HUMIDITY
RLA RUNNING LOAD AMPS
RPM REVOLUTIONS PER MINUTE
SA SUPPLY AIR
SAT SATURATION
SD SPLITTER DAMPER
SEER SEASONAL ENERGY EFFICIENCY RATIO
SG SPECIFIC GRAVITY
SPEC SPECIFICATION
SS STAINLESS STEEL
STD STANDARD
SYM SYMBOL OR SYMMETRICAL
TB THRUST BLOCK
T & B TEST AND BALANCE
TD TEMPERATURE DIFFERENCE
TEMP TEMPERATURE
TOD TOP OF DUCT
TONS TONS OF REFRIGERATION
TOP TOP OF PIPE
TOS TOP OF STEEL
TP TRAP PRIMER
T'STAT THERMOSTAT
TYP TYPICAL
UC UNDERCUT DOOR
ULPA ULTRA LOW PARTICLE ARRESTER
UNO UNLESS NOTED OTHERWISE
VD VOLUME DAMPER
VEL VELOCITY
VERT VERTICAL
VFD VARIABLE FREQUENCY DRIVE
VISC VISCOSITY
VOL VOLUME
VP VELOCITY PRESSURE
VTR VENT THRU ROOF
VTW VENT THRU WALL
W HUMIDITY RATIO
W/ WITH
W/O WITHOUT
WB WET BULB
WC WATER COLUMN
WCO WALL CLEAN OUT
WPD WATER PRESSURE DROP

HVAC INSTRUMENTATION LEGEND:

PREFIX
FUNCTIONAL CONTROL DEVICE DESCRIPTION
DESCRIPTOR

ES ELECTRIC SWITCH
EV ELECTRONIC VALVE
FE FLOW ELEMENT
FI FLOW INDICATOR
FT FLOW TRANSMITTER
FIT FLOW INDICATING TRANSMITTER
FC FLOW CONTROLLER
FIC FLOW INDICATING CONTROLLER
FD FLOW DAMPER
FA FLOW DAMPER ACTUATOR
FYD FLOW DAMPER TRANSDUCER
FZD FLOW DAMPER POSITION FEEDBACK
FCV FLOW CONTROL VALVE
FV FLOW VALVE
FY FLOW VALVE TRANSDUCER
FZV FLOW VALVE POSTION FEEDBACK
FS FLOW SWITCH
FSL FLOW SWITCH LOW
FSH FLOW SWITCH HIGH
GD GRAVITY DAMPER
GAL MOISTURE ALARM LOW
GAH MOISTURE ALARM HIGH
GE MOISTURE ELEMENT
GI MOISTURE INDICATOR
GIT MOISTURE INDICATING TRANSMITTER
GLH MOISTURE LIMIT HIGH
GLL MOISTURE LIMIT LOW
GSH MOISTURE SWITCH HIGH
GSL MOISTURE SWITCH LOW
GC MOISTURE CONTROLLER
GIC MOISTURE INDICATING CONTROLLER
GV MOISTURE VALVE
GZ MOISTURE ACTUATOR
GGY MOISTURE VALVE TRANSDUCER
GZV MOISTURE VALVE POSITION FEEDBACK
HC HAND CONTROLLER
HV HAND VALVE
HS HAND SWITCH
IE CURRENT ELEMENT
II CURRENT INDICATOR
IS CURRENT SWITCH (HIGH,LOW)
IT CURRENT TRANSMITTER
JT POWER TRANSMITTER
LG LEVEL GAGE
MT LEL TRANSMITTER
PAL PRESSURE ALARM LOW
PAH PRESSURE ALARM HIGH
PS PRESSURE SWITCH
PSH PRESSURE SWITCH HIGH
PSL PRESSURE SWITCH LOW
PT PRESSURE TRANSMITTER
PI PRESSURE INDICATOR
PIT PRESSURE INDICATOR TRANSMITTER
PC PRESSURE CONTROLLER
PIC PRESSURE INDICATING CONTROLLER
PDI PRESSURE DIFFERENTIAL INDICATOR
PDS PRESSURE DIFFERENTIAL SWITCH (HIGH, LOW)
PDT PRESSURE DIFFERENTIAL TRANSMITTER
PDIT PRESSURE DIFFERENTIAL INIDICATING TRANSMITTER
PD PRESSURE DAMPER
PA PRESSURE DAMPER ACTUATOR
PYD PRESSURE TRANSDUCER
PZD PRESSURE DAMPER POSITION FEEDBACK
PRV PRESSURE REGULATING VALVE
PSV PRESSURE SAFETY VALVE
SD SMOKE DETECTOR
SDMP SMOKE DAMPER
SC SPEED CONTROLLER
SIC SPEED INDICATING CONTROLLER
SY SPEED/FREQUENCY CONTROL TRANSDUCER
SZ SPEED/FREQUENCY FEEDBACK
SV SOLENOID VALVE
TAL TEMPERATURE ALARM LOW
TAH TEMPERATURE ALARM HIGH
TE TEMPERATURE ELEMENT
TI TEMPERATURE INDICATOR
TT TEMPERATURE TRANSMITTER
TIT TEMPERATURE INDICATING TRANSMITTER
TSH TEMPERATURE SWITCH HIGH
TSL TEMPERATURE SWITCH LOW
TC TEMPERATURE CONTROLLER
TIC TEMPERATURE INDICATING CONTROLLER
TV TEMPERATURE VALVE
TCV TEMPERATURE CONTROL VALVE
TW THERMOWELL
TY TEMPERATURE VALVE TRANSDUCER
TZV TEMPERATURE VALVE POSITION FEEDBACK
YA HORN, BELL, OR SIREN
YL LAMP OR STROBE
YS OPERATING STATUS PILOT LIGHT
YY START/STOP RELAY
ZS POSITION SWITCH
ZSC POSITION SWITCH CLOSED
ZSO POSITION SWITCH OPEN

SUFFIX
SERVICE SERVICE DESCRIPTION
DESCRIPTION

CC COOLING COIL
DX DIRECT EXPANSION COIL
EA EXHAUST AIR
HC HEATING COIL
MA MIXED AIR
OA OUTSIDE AIR
PA PROCESS AIR
PHC PREHEATING COIL
RA RETURN AIR
RHC REHEATING COIL
SA SUPPLY AIR
ZN AREA ZONE
CHWS CHILLED WATER
CTS COOLING TOWER WATER
HWS HOT WATER
HHWS HEATING HOT WATER

MISCELLANEOUS

AI ANALOG INDICATOR
AIT ANALOG INDICATOR TRANSMITTER
AI: ANALOG INPUT
AO: ANALOG OUT
FC DEVICE FAILS IN CLOSED POSITION
FO DEVICE FAILS IN OPEN POSITION
NC NORMALLY CLOSED IN DE-ENERGIZED STATE
NO NORMALLY OPEN IN DE-ENERGIZED STATE
ETC ENERGIZE TO CLOSE
ETO ENERGIZE TO OPEN
DA DIRECT ACTING
RA REVERSE ACTING
DI DIGITAL IN
DO DIGITAL OUT
IA INSTRUMENT AIR
FFB FAIL FULL BYPASS
FFF FAIL FULL FACE
M MOTOR
MCC MOTOR CONTROL CENTER
SP SET POINT
STR STARTER CONTROL PANEL
F FLOAT AND THERMOSTATIC TRAP
B BUCKET TRAP
T THERMODYNAMIC TRAP

HVAC SYMBOLS:

NEW DUCT

EXISTING DUCT TO REMAIN

LINED DUCT

REMOVED

SHEET METAL DUCT CLEAR INSIDE DIMENSIONS,
INCHES, FIRST DIMENSION IS SIDE SHOWN

FLEX DUCT

SPIN-IN FITTING WITH BALANCING DAMPER 
WITH LOCKING QUADRANT OPERATOR

DUCT ACCESS DOOR

DIRECTION OF FLOW IN DUCT

TRANSITION

IN-LINE RISE (R) OR DROP (D) ARROW IN 
DIRECTION OF AIR FLOW

FLEXIBLE CONNECTION

ROUND ELBOW, R = 1.5 D

SQUARE ELBOW WITH TURNING VANES

FIRE/SMOKE DAMPER COMBINATION (HOUR 
RATING GIVEN IN PARENTHESES IF OTHER THAN 
1 1/2 HOUR RATING)

DUCT MOUNTED STEAM HUMIDIFIER

DUCT MOUNTED MANUAL VOLUME DAMPER

DUCT MOUNTED CONTROL DAMPER

SUPPLY OR OUTSIDE AIR DUCT SECTION

EXHAUST DUCT SECTION

RETURN OR TRANSFER DUCT SECTION/AIR DEVICE

AIR TERMINAL BOX

AIR TERMINAL BOX W/ ELECTRIC REHEAT

12X6

AD

AD

15°MAX

R

R

D

SD-1 12" Ø

100 CFM

AIR DEVICE TYPE

NECK SIZE

AIR FLOW 

TI

01
EXAMPLE:

INSTRUMENT TYPE

DEVICE NUMBER

PANEL MOUNTED, FRONT =
PANEL MOUNTED, REAR =
PANEL MOUNTED, FIELD = NO LINE

INSTRUMENT DESIGNATION:

AIR DEVICE TAG:

C

DEMOLITION - GENERAL NOTES:

1. SUBMIT A SAFE PLAN FOR DEMOLITION AND/OR TIE-IN OF EXISTING SYSTEMS TO OWNER'S 
REPRESENTATIVE FOR APPROVAL BEFORE DEMOLITION ACTIVITIES BEGIN. 

2. WHERE DEMOLITION OF EXISTING SYSTEMS ARE INDICATED ON THE PLANS, VERIFY THAT THE 
INTENDED DEMOLITION IS TO INACTIVE SYSTEMS.  QUESTIONS FOR CLARIFICATION SHALL BE 
DIRECTED TO THE OWNER'S REPRESENTATIVE BEFORE PROCEEDING WITH DEMOLITION.  
DEMOLISH TO THE EXTENT INDICATED ON THE DRAWINGS BUT MINIMALLY TO ABOVE 
CEILINGS, WITHIN WALLS OR BELOW FLOOR SLABS.  REPAIR REMAINING OPENINGS TO 
MATCH SURROUNDING SURFACES.

3. DISPOSE OF ALL REMOVED EQUIPMENT UNLESS OTHERWISE NOTED.

MECHANICAL GENERAL NOTES:

1. THE FOLLOWING NOTES APPLY TO ALL HVAC WORK.
2. PROVIDE ALL LABOR, MATERIAL, SUPPLIES AND EQUIPMENT REQUIRED TO INSTALL, START-UP 

AND TURN OVER ALL SYSTEMS DESCRIBED HEREIN. VERIFY CLOSE-OUT REQUIREMENTS WITH 
OWNER. ENSURE AND DEMONSTRATE PROPER OPERATION OF ALL DESCRIBED SYSTEMS AND 
EQUIPMENT TO THE OWNER.

3. CONSTRUCTION ACTIVITY AND INSTALLATION SHALL COMPLY WITH THE LATEST EDITIONS OF 
FEDERAL, STATE AND LOCAL CODES, ORDINANCES, LAWS AND REGULATIONS IN EFFECT AT TIME 
OF CONSTRUCTION. ALL EQUIPMENT INSTALLATIONS, MATERIALS AND METHODS OF 
CONSTRUCTION, SHALL BE IN FULL COMPLIANCE WITH THE MANUFACTURER'S 
RECOMMENDATIONS AND INSTALLATION INSTRUCTIONS.

4. CONTRACTOR PERSONNEL RESPONSIBLE FOR WORK DESCRIBED HEREIN SHALL BE 
EXPERIENCED AND SKILLED IN THE DISCIPLINES REQUIRED TO COMPLETE THE DESCRIBED WORK 
IN ACCORDANCE WITH THE APPLICABLE SPECIFICATIONS, STANDARDS, CODES, LAWS, 
ORDINANCES AND REGULATIONS.

5. INSTALL ALL NEW DUCTWORK AND PIPING PARALLEL TO BUILDING LINES HORIZONTALLY AND 
VERTICALLY UNLESS INDICATED OTHERWISE OR AS REQUIRED FOR POSITIVE DRAINAGE OR 
FLOW.

6. THESE DRAWINGS ARE SCHEMATIC IN NATURE AND MAY NOT INDICATE ALL OFFSETS AND 
CHANGES IN ELEVATION REQUIRED TO ACCOMMODATE EXISTING CONDITIONS. PRIOR TO 
PURCHASE OF EQUIPMENT OR MATERIALS, START OF MATERIAL FABRICATION, OR ANY OTHER 
CONSTRUCTION ACTIVITIES: VERIFY EXISTING CONDITIONS; CONSULT THE ARCHITECTURAL, 
STRUCTURAL, MECHANICAL, PLUMBING, FIRE PROTECTION AND ELECTRICAL DRAWINGS TO AVOID 
INTERFERENCES AND CONFLICTS WITH OTHER TRADES; COORDINATE ALL WORK WITH OTHER 
TRADES; COORDINATE PROVISIONS FOR PENETRATIONS IN WALLS, FLOORS, CEILINGS AND 
ROOFS (I.E. SLEEVES, FRAMING, LINTELS, ACCESS DOORS, ETC.); COMPARE RESULTS WITH THE 
INFORMATION GIVEN ON THE DRAWINGS, AND REPORT INCONSISTENCIES TO THE OWNER'S 
REPRESENTATIVE. DO NOT DEVIATE FROM THE CONTRACT DRAWINGS WITHOUT THE WRITTEN 
APPROVAL OF THE OWNER. IF PHYSICAL CONFLICTS ARE PRESENT, AND AFTER CONSULTATION 
WITH THE OWNER, ROUTE ALL NEW DUCTWORK AND PIPING AS DICTATED BY THE EXISTING FIELD 
CONDITIONS AND COORDINATE THIS NEW ROUTING WITH NEW AND EXISTING STRUCTURES, 
DUCTWORK, PIPING, ELECTRICAL CABLE TRAY, EQUIPMENT, AND RACEWAYS.

7. PROVIDE SPACE AND CLEARANCES FOR ACCESS TO ALL MECHANICAL, AND ELECTRICAL 
EQUIPMENT REQUIRING MAINTENANCE, AS INDICATED ON THE DRAWINGS, AS INDICATED ON 
EQUIPMENT MANUFACTURER'S INSTALLATION AND SUBMITTAL DOCUMENTS, AND AS REQUIRED 
BY APPLICABLE CODES INCLUDING NFPA 70 NATIONAL ELECTRICAL CODE, AND PROVISIONS 
REQUIRING NO MECHANICAL INSTALLATIONS ABOVE ELECTRICAL PANELS.

8. MAINTAIN AN ACCURATE SET OF RECORD DRAWINGS ON-SITE AT ALL TIMES DURING 
CONSTRUCTION WHICH SHALL BE AVAILABLE FOR EXAMINATION BY THE OWNER'S 
REPRESENTATIVE UPON REQUEST. PROVIDE THE OWNER WITH A COMPLETE MARKED-UP SET OF 
“AS BUILT” DRAWINGS AT PROJECT COMPLETION. PROVIDE THE OWNER WITH A COMPLETE 
AUTOCAD 3D MODEL "AS BUILT" AT PROJECT COMPLETION.

9. SHUT-DOWN OF EXISTING SERVICES WHICH AFFECT THE OPERATION OF EXISTING OCCUPIED 
AREAS IN THE FACILITY REQUIRED TO ACCOMMODATE CONSTRUCTION ACTIVITIES DESCRIBED 
HEREIN, SHALL BE COORDINATED WITH THE OWNER'S REPRESENTATIVE PRIOR TO 
COMMENCEMENT OF THE CONSTRUCTION WORK.

10. RE-ESTABLISH THE INTEGRITY OF ALL RATED ASSEMBLIES WHICH REQUIRE ALTERATION OR 
MODIFICATION.

11. FOLLOW MANUFACTURER'S RECOMMENDATIONS AND WRITTEN INSTRUCTIONS FOR THE 
INSTALLATION OF ALL EQUIPMENT, MATERIALS AND ASSEMBLIES INDICATED ON THESE CONTRACT 
DOCUMENTS. SHOULD CONFLICTS ARISE BETWEEN THESE DOCUMENTS AND MANUFACTURER'S 
INSTRUCTIONS, THE MORE STRINGENT REQUIREMENT SHALL GOVERN.

12. REMOVE DEBRIS TO PROPER DISPOSAL AREAS AND CLEAN EQUIPMENT AND AREAS AFFECTED AT 
THE END OF EACH SHIFT EACH DAY.  DISPOSAL OF ALL MATERIALS SHALL BE AS DIRECTED BY THE 
OWNER.

13. COORDINATE THE TESTING OF POTENTIALLY HAZARDOUS MATERIALS WITHIN THE PROJECT AREA.  
WHERE REQUIRED TO BE REMOVED, FOLLOW THE OWNER'S DIRECTION AND WRITTEN 
PROCEDURES FOR REMOVAL AND DISPOSAL OF CONTAMINATED MATERIALS.

14. AT THE OWNER'S OPTION, REPLACE OR REPAIR AND REPAINT MATERIALS AND EQUIPMENT 
DAMAGED OR ADVERSELY AFFECTED BY THE WORK. REPAIRED SURFACES SHALL BE 
INDISTINGUISHABLE FROM THE EXISTING ADJACENT SURFACES. 

15. PROVIDE MANUFACTURER'S WARRANTY ON ALL PARTS AND LABOR FOR A PERIOD OF 1 YEAR 
FROM THE DATE OF SUBSTANTIAL COMPLETION.  WHERE INDICATED, PROVIDE EXTENDED 
WARRANTIES FOR PERIODS INDICATED.

16. ABBREVIATIONS, ACRONYMS AND DEFINITIONS ARE THOSE COMMONLY USED IN THE CONTEXT OF 
CONSTRUCTION UNLESS OTHERWISE NOTED. OF PARTICULAR IMPORT ARE THE FOLLOWING:
A. FURNISH: SUPPLY OR DELIVER TO THE PROJECT SITE IN OPERABLE CONDITION READY FOR 

UNLOADING, UNPACKING, ASSEMBLY AND INSTALLATION.
B. INSTALL: UNLOAD, UNPACK, ASSEMBLE, DE-TRASH, PLACE IN FINAL POSITION, ERECT, 

ANCHOR, CONNECT, CLEAN, FINISH, STARTUP, COMMISSION (AS APPLICABLE) AND TURNOVER 
TO OWNER ALONG WITH OPERATIONS & MAINTENANCE (O&M), DEMONSTRATION AND 
TRAINING (D&T) AND OTHER CLOSEOUT DOCUMENTS, TOOLS, MATERIALS AND ACTIVITIES AS 
APPLICABLE.

C. PROVIDE: FURNISH AND INSTALL.

P+ DETAIL CALL OUT 
HEAD -
CALL OUT WITH 
REFERENCING SHEET

P+ DETAIL CALL OUT HEAD -
CALL OUT REFERENCING 
SAME SHEET

P+ SECTION HEAD WITH 
REFERENCING SHEET
SHEET REFERENCE 

P+ SECTION TAIL  -
FILLED
1/16" X 7/32"

1 REVISION TAG

ANNOTATION & REFERENCE SYMBOLS:

1 DRAWING NOTE

CONNECT TO EXISTING

TP
TIE-IN POINT INDICATOR

DIRECTION OF FLOW

REVISION CLOUD

WALL PENETRATION

FLOOR PENETRATION

MATCH LINE

SEE xx/x-xxx
MATCH LINE 

N NORTH ARROW

COOLING TOWER WATER

SUPPLY

FROM M-4101 F-10

C
CONTINUATION FLAG

PIPE CONTINUATION

SPEC BREAK
SS CS

IA-3 UTILITY FLAG CONTINUATION

A-1101

1
SIM

1
SIM

A-1101

A-1101

1
SIM

THIS DWG.

CONTROL VALVE/DIAPHRAGM

PRESSURE SELF-REGULATING VALVE

SAFETY/RELIEF VALVE

SOLENOID OPERATED VALVE

MOTOR OPERATED VALVE

CONTROL VALVES: ABBREV.:

CV

PRV

TCVTEMPERATURE CONTROL VALVE

FV

FV

PSV

VACUUM SAFETY/RELIEF VALVE PSV

GATE VALVE

GLOBE VALVE

CHECK VALVE

BUTTERFLY VALVE

PLUG VALVE

SHUTOFF VALVES:

CH

PL

GA

GL

BU

ABBREV.:

BALL VALVE
BA
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SITE EXPANSION DEFINITION
11379 GROOMS ROAD BLUE

ASH, OH 45242

SPMDRY

H-0100

22040900

GENERAL NOTES & LEGENDS

MECHANICAL

MECHANICAL DRAWING LIST
SHEET NUMBER SHEET NAME

FP-1101 FIRE PROTECTION COVERAGE PLAN

H-0100 GENERAL NOTES & LEGENDS

H-1101 AREA 1 HVAC PLAN BDLG 11379

H-1102 AREA 3 HVAC PLAN BDLG 11379

H-1103 AREA 6 HVAC PLAN BLDG 11359

H-1104 AREA 8 HVAC PLAN BLDG 11359

H-3101 HVAC SCHEDULES AND DETAILS

H-5101 HVAC SPECIFICATIONS SHEET

PROJECT INFORMATION:

LOCATION:

11379/11359 GROOMS ROAD BLUE ASH, OH 45242

PROJECT SUMMARY:

PROVIDE MODIFICATIONS TO CURRENT HVAC SYSTEMS AND FIRE PROTECTION COVERAGE 
BASED ON ARCH CHANGES. PROVIDE NEW HVAC FOR BUILDING EXPANSION AND FIRE 
PROTECTION.

GOVERNING CODES:

2017 OHIO BUILDING CODE
2017 OHIO MECHANICAL CODE
2017 OHIO PLUMBING CODE
2017 OHIO ENERGY CODE

REV DESCRIPTION BY DATE

A ISSUED FOR REVIEW 09/16/22

B ISSUED FOR REVIEW 11/03/22
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SITE EXPANSION DEFINITION
11379 GROOMS ROAD BLUE

ASH, OH 45242

SPMDRY

H-1101

22040900

AREA 1 HVAC PLAN BDLG 11379

MECHANICAL

REV DESCRIPTION BY DATE

A ISSUED FOR REVIEW 09/16/22

B ISSUED FOR REVIEW 11/03/22

SCALE: 1/4" = 1'-0"

AREA 1 HVAC NEW WORK PLAN (BLDG 11379)

GENERAL NOTES:

1. CONTRACTOR TO VERIFY 
EXISTING CONDITIONS PRIOR TO 
ANY FABRICATION OR 
CONSTRUCTION,

2. CONTRACTOR TO NOTIFY 
OWNER'S REPRESENTATIVE OF 
ANY DISCREPANCIES OBTAIN 
OWNER APPROVAL FOR ANY 
CHANGES.

DEMOLITION NOTES: A

A. REMOVE DUCTWORK AND 
ASSOCIATED AIR DEVICES TO 
INDICATED POINT. CAP OPENINGS.

B. RELOCATE SUPPLY DIFFUSER TO 
INDICATED LOCATION.

C. RELOCATE EXISTING AVERAGING 
SENSOR AND THERMOSTAT.

SCALE: 1/4" = 1'-0"

AREA 1 HVAC DEMOLITION PLAN (BLDG 11379)

#

1. CONNECT NEW SUPPLY DUCT TO 
EXISTING SUPPLY MAIN.

2. REBALANCE AIR DIFFUSER TO 
INDICATED CFM. 

3. EXISTING DUCT TO REMAIN.
4. 20"X12" RETURN DUCT UP TO HVAC 

UNIT.
5. PROVIDE AIR TRANSFER GRILLE.
6. EXISTING RETURN GRILLES TO 

REMAIN.
7. RELOCATED AIR DEVICE.
8. PROVIDE NEW AIR DEVICE.
9. ELECTRIC WALL HEATER TO 

REMAIN.
10. RELOCATED THERMOSTAT AND 

AVERAGING SENSOR.
11. DUCT TO CONTINUE.

DRAWING NOTES:

N N
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SITE EXPANSION DEFINITION
11379 GROOMS ROAD BLUE

ASH, OH 45242

DRYDRY

H-1102

22040900

AREA 3 HVAC PLAN BDLG 11379

MECHANICAL

REV DESCRIPTION BY DATE

A ISSUED FOR REVIEW 09/16/22

B ISSUED FOR REVIEW 11/03/22

GENERAL NOTES:

1. CONTRACTOR TO VERIFY 
EXISTING CONDITIONS PRIOR TO 
ANY FABRICATION OR 
CONSTRUCTION,

2. CONTRACTOR TO NOTIFY 
OWNER'S REPRESENTATIVE OF 
ANY DISCREPANCIES OBTAIN 
OWNER APPROVAL FOR ANY 
CHANGES.

DEMOLITION NOTES: A

A. REMOVE EXISTING FAN, EF-4, AND 
DUCTWORK BACK TO 12" VERTICAL 
DUCT. REMOVE ALL POWER, 
CONTROLS, DAMPERS, ETC 
ASSOCIATED WITH FAN.

SCALE: 1/4" = 1'-0"

AREA 3 HVAC DEMOLITION  (BLDG 11379)
SCALE: 1/4" = 1'-0"

AREA 3 HVAC NEW WORK PLAN  (BLDG 11379)

DRAWING NOTES: #

1. CONNECT NEW 10" EXHAUST DUCT 
TO EXISTING 12" VERTICAL 
EXHAUST THROUGH ROOF.

2. INSTALL NEW 18"X18" DOOR 
TRANSFER GRILLE, PRICE MODEL 
ATG1 OR EQUAL.

3. EXISTING FAN TO REMAIN.
4. NEW EF-5 AT THIS LOCATION.

N N
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SITE EXPANSION DEFINITION
11379 GROOMS ROAD BLUE

ASH, OH 45242

SPMDRY

H-1103

22040900

AREA 6 HVAC PLAN BLDG 11359

MECHANICAL

REV DESCRIPTION BY DATE

A ISSUED FOR REVIEW 09/16/22

B ISSUED FOR REVIEW 11/03/22

SCALE: 1/4" = 1'-0"

AREA 6 HVAC NEW WORK PLAN ( BDLG 11359)

GENERAL NOTES:

1. CONTRACTOR TO VERIFY 
EXISTING CONDITIONS PRIOR TO 
ANY FABRICATION OR 
CONSTRUCTION,

2. CONTRACTOR TO NOTIFY 
OWNER'S REPRESENTATIVE OF 
ANY DISCREPANCIES OBTAIN 
OWNER APPROVAL FOR ANY 
CHANGES.

DEMOLITION NOTES: A

A. REMOVE EXISTING AIR TERMINAL 
BRANCH DUCTWORK, CONTROLS, AND 
DAMPERS.

B. REMOVE EXISTING DUCTWORK AND 
STAND ALONE HVAC UNIT AND ALL 
ASSOCIATED CONROLS.

C. REMOVE OUTDOOR CONDENSER UNIT 
AND ALL ASSOCIATED PIPING,POWER 
AND CONTROLS.

D. REMOVE EXISTING DUCTWORK MAIN 
BRANCH.

SCALE: 1/4" = 1'-0"

AREA 6 HVAC DEMOLITON PLAN (BLDG 11359)

DRAWING NOTES: #

1. NEW 10" EXHAUST DUCT UP THROUGH 
ROOF. PROVIDE DISCHARGE DUCT RAIN 
CAP.

2. SEE DRAWING H-1104 FOR 
CONTINUATION.

NN
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SITE EXPANSION DEFINITION
11379 GROOMS ROAD BLUE

ASH, OH 45242

SPMDRY

H-1104

22040900

AREA 8 HVAC PLAN BLDG 11359

MECHANICAL

REV DESCRIPTION BY DATE

A ISSUED FOR REVIEW 09/16/22

B ISSUED FOR REVIEW 11/03/22

SCALE: 1/4" = 1'-0"

AREA 8 HVAC ARRANGEMENT PLAN  (BLDG 11359)

GENERAL NOTES:

1. CONTRACTOR TO VERIFY 
EXISTING CONDITIONS PRIOR TO 
ANY FABRICATION OR 
CONSTRUCTION,

2. CONTRACTOR TO NOTIFY 
OWNER'S REPRESENTATIVE OF 
ANY DISCREPANCIES OBTAIN 
OWNER APPROVAL FOR ANY 
CHANGES.

DRAWING NOTES: #

1. DUCT THROUGH EXTERIOR WALL. 
SEAL PENETRATION WATER TIGHT.

2. SEE DRAWING H-1103 FOR 
CONTINUATION.

3. DUCT TO EXTEND 3'-0" ABOVE 
GRADE. PROVIDE METAL JACKET 
OVER INSULATION.

4. UNIT LOCATED ON GRADE 
MOUNTED CONCRETE PAD. 

5. MOUNT SPIDRAL DUCT TERMINAL 
UNIT 45 ° DOWNWARD FROM 
HORIZONTAL.

N



FLASHING MEMBRANE
ROOFING MEMBRANE

INSULATION

METAL DECK
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SITE EXPANSION DEFINITION
11379 GROOMS ROAD BLUE

ASH, OH 45242

SPMDRY

H-3101

22040900

HVAC SCHEDULES AND
DETAILS

MECHANICAL

REV DESCRIPTION BY DATE

A ISSUED FOR REVIEW 09/16/22

B ISSUED FOR REVIEW 11/03/22

AIR DEVICE SCHEDULE

TAG MANUFACTURER MODEL
THROW

PATTERN
NECK SIZE

(IN.) MODULE SIZE FRAME STYLE MATERIAL FINISH ACCESSORIES REMARKS

RG-1 TITUS 50F - SEE PLAN 24"X24" LAY IN ALUMINUM WHITE 1

RG-2 TITUS 58F - SEE PLAN SEE PLAN LAY IN STEEL WHITE 1

SD-1 TITUS TMS 4-WAY SEE PLAN 24"X24" LAY IN STEEL WHITE 1

SG-1 TITUS 5301 - SEE PLAN SEE PLAN SURFACE MOUNT STEEL WHITE 1

SG-2 TITUS TMR 4-WAY SEE PLAN 12" SURFACE MOUNT STEEL WHITE 1,2

TG-1 TITUS 50F - SEE PLAN 24"X24" LAY IN ALUMINUM WHITE 1

FAN AND VENTILATOR SCHEDULE

EQUIPMENT
NUMBER LOCATION AREA SERVED

MANUFACTUR
ER MODEL

CAPACITY
CFM

STATIC
PRESS (IN.) FAN TYPE

AMCA SPARK
RESIST
CONST FAN RPM

MOTOR

ACCESSORIESTYPE VOLTS PHASE HZ

EF-5 CEILING WOMENS RESTROOM 103 GREENHECK SP-LP0511 100 0.29 BATHROOM EXHAUST
FAN

A 861 DIRECT 115 1 60

EF-6 CEILING WOMENS RESTROOM 106B GREENHECK SP-LP0511 100 0.29 BATHROOM EXHAUST
FAN

A 861 DIRECT 115 1 60

EF-7 CEILING MENS RESTROOM E9 GREENHECK SP-LP0511 100 0.29 BATHROOM EXHAUST
FAN

A 861 DIRECT 115 1 60

SCALE: NONE-

1 PIPE/DUCT ROOF PENETRATION

ACCESSORIES:
1. OPPOSED BLADE DAMPER
2. ROUND DUCT COLLAR.

PACKAGED AHU SCHEDULE

EQUIPMENT
NUMBER Manufacturer Model

AIRFLOW
(CFM)

MIN
OUTDOOR AIR

(CFM)
SUPPLY FAN

BHP
SUPPLY FAN

HP
SUPPLY

ESP
RETURN FAN

BHP
RETURN FAN

HP
RETURN FAN

ESP

COOLING HEATING

REHEAT
CAPACITY

(MBH)

ELECTRICAL

OPER.
WEIGHT
(LBS.) REMARKS

TOTAL
CAPACITY

MBH

SENSIBLE
CAPACITY

MBH EDB (F) EWB (F) COIL LDB (F) COIL LWB (F) UNIT LDB (F) UNIT LWB (F) FUEL INPUT (MBH)

TOTAL
CAPACITY

(MBH) EAT ( DB/WB DEG F)
LAT (DB/WB

DEG F)
TURNDOWN

RATIO VOLTAGE PHASE HERTZ MCA MOCP (AMPS)

AHU-1 DAIKIN
APPLIED

DPS018 7,500 1,000 8.75 10 4.7 2.23 8 1 195 170 74 62.5 54.2 54 - - GAS 300 240 60 88.4 12:1 36 460 3 60 53.6 70 3998

ACCESSORIES:
1. PROVIDE STANDALONE DDC CONTROL.
2. PROVIDE FULL CAPACITY ECONOMIZER.
3. PROVIDE WITH SMOKE DETECTOR, STARTER AMD DISCONNECT SWITCH.
4. PROVIDE MERV 8 & 14 FILTERS.
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H-5101

22040900

HVAC SPECIFICATIONS SHEET

MECHANICAL

MECHANICAL SPECIFICATIONS:
230000 - GENERAL MECHANICAL REQUIREMENTS
SHOP DRAWINGS: SUBMIT INFORMATION ON ALL EQUIPMENT, AIR DEVICES AND CONTROLS. 
RECORD DRAWINGS: WITHIN 90 DAYS AFTER THE DATE OF SYSTEM ACCEPTANCE, PROVIDE RECORD DRAWINGS IN AUTOCAD 2011 OR HIGHER AND PDF FORMAT, PLUS 
ONE FULL SIZE HARD COPY. RECORD DRAWINGS SHALL INCLUDE THE INSTALLED LOCATION AND PERFORMANCE DATA ON EACH PIECE OF EQUIPMENT, AIR DEVICES, 
CONTROL SENSORS, CONTROL PANELS, ROUTING OF DUCT DISTRIBUTION SYSTEMS INCLUDING SIZES, AND AIR DESIGN FLOW RATES.
OPERATION AND MAINTENANCE MANUALS: PROVIDE 3 COPIES OF OPERATION AND MAINTENANCE MANUALS TO OWNER. PROVIDE WITHIN 90 DAYS AFTER THE DATE OF 
SYSTEM ACCEPTANCE. THESE MANUALS SHALL BE IN ACCORDANCE WITH ASHRAE GUIDELINE 1 AND SHALL INCLUDE THE FOLLOWING: 
(A) SUBMITTAL DATA STATING EQUIPMENT SIZE AND SELECTED OPTIONS FOR EACH PIECE OF EQUIPMENT REQUIRING MAINTENANCE. 
(B) OPERATION MANUALS AND MAINTENANCE MANUALS FOR EACH PIECE OF EQUIPMENT REQUIRING MAINTENANCE. REQUIRED ROUTINE MAINTENANCE ACTIONS 
SHALL BE CLEARLY IDENTIFIED. 
(C) NAMES AND ADDRESSES OF AT LEAST ONE SERVICE AGENCY. 
(D) HVAC CONTROLS SYSTEM MAINTENANCE AND CALIBRATION INFORMATION, INCLUDING WIRING DIAGRAMS, SCHEMATICS, AND CONTROL SEQUENCE DESCRIPTIONS. 
DESIRED OR FIELD-DETERMINED SET POINTS SHALL BE PERMANENTLY RECORDED ON CONTROL DRAWINGS AT CONTROL DEVICES, AND FOR DIGITAL CONTROL 
SYSTEMS, IN PROGRAMMING COMMENTS. 
(E) A COMPLETE NARRATIVE OF HOW EACH SYSTEM IS INTENDED TO OPERATE, INCLUDING SUGGESTED SET POINTS. 
FUNCTIONAL TESTING: PROVIDE IN-PLACE FULL FUNCTIONAL TEST OF ALL SYSTEMS, EQUIPMENT, AND CONTROLS; THESE SHALL BE MADE TO OPERATE PER 
MANUFACTURER'S SPECIFICATIONS.
OPERATION TRAINING: DEMONSTRATE OPERATION OF ALL SYSTEMS AND EQUIPMENT TO THE OWNER'S REPRESENTATIVES. PROVIDE INSTRUCTIONS AND TRAINING 
ON ALL SYSTEMS OPERATION TO OWNER'S REPRESENTATIVES.
WARRANTY: GUARANTEE LABOR AND MATERIALS FOR 1 YEAR. WARRANTIES BEGIN UPON OWNER'S ACCEPTANCE OF SUBSTANTIAL COMPLETION OF THE
INSTALLATION.
MOTORS: ALL MOTORS SHALL MEET THE REQUIREMENTS OF ASHRAE 90.1-2007 10.4.1.

230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC
PERFORM TESTING AND BALANCING PROCEDURES ON EACH SYSTEM ACCORDING TO THE PROCEDURES CONTAINED IN AABC'S "NATIONAL STANDARDS FOR TOTAL 
SYSTEM BALANCE", ASHRAE 111, NEBB'S "PROCEDURAL STANDARDS FOR TESTING, ADJUSTING, AND BALANCING OF ENVIRONMENTAL SYSTEMS", OR SMACNA'S "HVAC 
SYSTEMS - TESTING, ADJUSTING, AND BALANCING. PROVIDE TEST AND BALANCE REPORT IN ACCORDANCE WITH AFOREMENTIONED STANDARDS.

230713 - DUCT INSULATION
SURFACE-BURNING CHARACTERISTICS: ASTM E 84, FLAME-SPREAD INDEX OF 25 OR LESS, AND SMOKE-DEVELOPED INDEX OF 50 OR LESS. MINERAL-FIBER BOARD 
INSULATION: MINERAL OR GLASS FIBERS BONDED WITH A THERMOSETTING RESIN. COMPLY WITH ASTM C 612, TYPE IA OR TYPE IB. FOR DUCT AND PLENUM 
APPLICATIONS, PROVIDE INSULATION WITH FACTORY-APPLIED MOISTURE BARRIER AND FSK JACKET. 
INTERIOR SUPPLY DUCTWORK: FOR OPERATING TEMPERATURES HIGHER THAN 250 DEG F (121 DEG C), USE BLANKET INSULATION IN FIRST PARAGRAPH BELOW. 
RETAIN ASTM C 1290 TYPES AS FOLLOWS: TYPE I FOR INSULATION WITHOUT JACKETS, TYPE II FOR INSULATION WITH VINYL JACKETS, AND TYPE III FOR INSULATION 
WITH FSK OR FSP JACKETS.
MINERAL OR GLASS FIBERS BONDED WITH A THEMOSETTING RESIN. COMPLY WITH ASTM C 553, TYPE II AND ASTM C 1290, TYPE I. MINERAL-FIBER BLANKET, 1-1/2 
INCHES THICK AND 1.5-LB/CU. FT. NOMINAL DENSITY.
EXTERIOR EXHAUST DUCTWORK: MINERAL OR GLASS FIBERS BONDED WITH A THEMOSETTING RESIN. COMPLY WITH ASTM C 553, TYPE II AND ASTM C 1290, TYPE I. 
MINERAL-FIBER BLANKET, 1-1/2 INCHES THICK AND 1.5-LB/CU. FT. NOMINAL DENSITY. FIELD APPLIED ALUMINUM JACKET: ALUMINUM, SMOOTH:  0.020 INCH THICK.

230900 - INSTRUMENTATION AND CONTROL FOR HVAC
CONTROL SYSTEM: PROVIDE INSTRUMENTS, CONTROLS, CONTROLLERS, CONTROL VOLTAGE TRANSFORMERS, RELAYS, INTERLOCKS, CONDUIT, WIRING, ETC. 
REQUIRED TO ACCOMPLISH THE SEQUENCE OF OPERATION. PROVIDE STAND ALONE CONTROL SYSTEMS WITH CAPABILITY FOR FUTURE CONNECTION TO BACNET 
BUILDING AUTOMATION SYSTEM.

233113 - METAL DUCTS
DELEGATED DUCT DESIGN: DUCT CONSTRUCTION, INCLUDING SHEET METAL THICKNESSES, SEAM AND JOINT CONSTRUCTION, REINFORCEMENTS, AND HANGERS AND 
SUPPORTS, SHALL COMPLY WITH SMACNA'S "HVAC DUCT CONSTRUCTION STANDARDS - METAL AND FLEXIBLE" AND PERFORMANCE REQUIREMENTS AND DESIGN 
CRITERIA INDICATED.
STRUCTURAL PERFORMANCE: DUCT HANGERS AND SUPPORTS SHALL WITHSTAND THE EFFECTS OF GRAVITY LOADS AND STRESSES WITHIN LIMITS AND UNDER 
CONDITIONS DESCRIBED IN SMACNA'S "HVAC DUCT CONSTRUCTION STANDARDS - METAL AND FLEXIBLE".
SHEET METAL MATERIALS: GALVANIZED SHEET STEEL FOR ALL DUCTS EXCEPT EXPOSED IN MIXING ROOMS: COMPLY WITH ASTM A 653/A 653M. GALVANIZED COATING 
DESIGNATION:  G90. FINISHES FOR SURFACES EXPOSED TO VIEW: MILL PHOSPHATIZED.  STAINLESS-STEEL SHEETS FOR DUCTS EXPOSED IN MIXING ROOMS: COMPLY 
WITH ASTM A 480/A 480M, TYPE 304 OR 316; COLD ROLLED, ANNEALED, SHEET. EXPOSED SURFACE FINISH SHALL BE NO. 2B.
HANGERS AND SUPPORTS: HANGER RODS FOR NONCORROSIVE ENVIRONMENTS: CADMIUM-PLATED STEEL RODS AND NUTS. STRAP AND ROD SIZES: COMPLY WITH 
SMACNA'S "HVAC DUCT CONSTRUCTION STANDARDS - METAL AND FLEXIBLE," TABLE 5-1, "RECTANGULAR DUCT HANGERS MINIMUM SIZE," AND TABLE 5-2, "MINIMUM 
HANGER SIZES FOR ROUND DUCT." HANGERS AND SUPPORTS IN MIXING ROOMS SHALL BE STAINLESS-STEEL TYPE 304 OR 316.
DUCT ATTACHMENTS: SHEET METAL SCREWS, BLIND RIVETS, OR SELF-TAPPING METAL SCREWS; COMPATIBLE WITH DUCT MATERIALS.
SUPPLY DUCTS CONNECTED TO AIR-HANDLING UNITS: PRESSURE CLASS: POSITIVE 2-INCH WG. MINIMUM SMACNA SEAL CLASS:  A. SMACNA LEAKAGE CLASS FOR 
RECTANGULAR:  12. SMACNA LEAKAGE CLASS FOR ROUND AND FLAT OVAL:  12.
EXHAUST DUCTWORK: 316 STAINLESS STEEL SHEET WITH NO. 4 FINISH. MINIMUM SMACNA SEAL CLASS: WELDED SEAMS, JOINTS AND PENETRATIONS. SMACNA 
LEAKAGE CLASS 3. PRESSURE CLASS: NEGATIVE 6”.

233300 - AIR DUCT ACCESSORIES
DUCT-MOUNTED ACCESS DOORS: FABRICATE ACCESS PANELS ACCORDING TO SMACNA'S "HVAC DUCT CONSTRUCTION STANDARDS - METAL AND FLEXIBLE"; FIGURES 
7-2, "DUCT ACCESS DOORS AND PANELS," DOOR: DOUBLE WALL, RECTANGULAR. GALVANIZED SHEET METAL WITH INSULATION FILL AND THICKNESS AS INDICATED FOR 
DUCT PRESSURE CLASS. HINGES AND LATCHES: 1-BY-1-INCH BUTT OR PIANO HINGE AND CAM LATCHES. FABRICATE DOORS AIRTIGHT AND SUITABLE FOR DUCT 
PRESSURE CLASS. FRAME: GALVANIZED SHEET STEEL, WITH BEND-OVER TABS AND FOAM GASKETS.
FLEXIBLE DUCTS: INSULATED, FLEXIBLE DUCT: UL 181, CLASS 1, ALUMINUM LAMINATE AND POLYESTER FILM WITH LATEX ADHESIVE SUPPORTED BY HELICALLY WOUND, 
SPRING-STEEL WIRE; FIBROUS-GLASS INSULATION; ALUMINIZED VAPOR-BARRIER FILM. PRESSURE RATING: 10-INCH WG (2500 PA) POSITIVE AND 1.0-INCH WG (250 PA) 
NEGATIVE. MAXIMUM AIR VELOCITY: 4000 FPM (20 M/S). TEMPERATURE RANGE: MINUS 20 TO PLUS 210 DEG F (MINUS 29 TO PLUS 99 DEG C). INSULATION R-VALUE: 4.2 
FLEXIBLE DUCT CONNECTORS: CLAMPS: STAINLESS-STEEL BAND WITH CADMIUM-PLATED HEX SCREW TO TIGHTEN BAND WITH A WORM-GEAR ACTION, TO SUIT DUCT 
SIZE.
MANUAL VOLUME DAMPERShow dampers on Drawings.
STANDARD, STEEL, MANUAL VOLUME DAMPERS:Retain "Manufacturers" Subparagraph and list of manufacturers below to require products from manufacturers listed or a comparable 
product from other manufacturers. STANDARD LEAKAGE RATING, WITH LINKAGE OUTSIDE AIRSTREAM. SUITABLE FOR HORIZONTAL OR VERTICAL APPLICATIONS.
FRAMES: FRAME: HAT-SHAPED, 0.094-INCH-THICK, GALVANIZED SHEET STEEL.
MITERED AND WELDED CORNERS.
FLANGES FOR ATTACHING TO WALLS AND FLANGELESS FRAMES FOR INSTALLING IN DUCTS.

BLADES: MULTIPLE OR SINGLE BLADE.
PARALLEL- OR OPPOSED-BLADE DESIGN.
STIFFEN DAMPER BLADES FOR STABILITY.
GALVANIZED-STEEL, 0.064 INCH THICK.
BLADE AXLES:  GALVANIZED STEEL.
BEARINGS: OIL-IMPREGNATED BRONZE.

DAMPERS IN DUCTS WITH PRESSURE CLASSES OF 3-INCH WG OR LESS SHALL HAVE AXLES FULL LENGTH OF DAMPER BLADES AND BEARINGS AT BOTH ENDS OF 
OPERATING SHAFT.

TIE BARS AND BRACKETS: GALVANIZED STEEL.

BLAST GATES: 304 STAINLESS STEEL MANUAL BLAST GATES MATCHING DUCT SIZE. STAINLESS STEEL BLADES THAT FULLY CUT OFF AIR SUPPLY AND PARTIALLY CLOSE 
TO BALANCE DUST COLLECTION SYSTEM. THUMB SCREW TO ALLOW BLADE TO BE LOCKED INTO ANY POSITION.  FINISH SHALL METT ASTM A240 STANDARDS.  
MANUFACTURE PER SMACNA STANDARDS. 

SECTION 237416.11 - PACKAGED, SMALL-CAPACITY, ROOFTOP AIR-CONDITIONING UNIT

UNIT SHALL RECEIVE SIGNAL FROM DUST COLLECTION SYSTEM TO START AND STOP.
MANUFACTURERS: SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS BY ONE OF THE FOLLOWING:
GREENHECK
DAIKIN
CARRIER
TRANE
JCI
AAON

UNIT SHALL BE FULLY ASSEMBLED AT THE FACTORY AND CONSIST OF AN INSULATED METAL CABINET, DOWNTURN OUTDOOR AIR INTAKE WITH 2” ALUMINUM MESH 
FILTER ASSEMBLY, EVAPORATOR COIL, CONDENSATE DRAIN PAN, P TRAP, COILS, HOT GAS REHEAT COIL, INDIRECT GAS FURNACE, PACKAGED DX SYSTEM, PHASE 
AND BROWNOUT PROTECTION, MOTORIZED DAMPERS, SENSORS, SERVICE RECEPTACLE, FILTER ASSEMBLY FOR INTAKE AIR, SUPPLY AIR BLOWER ASSEMBLY AND 
AN ELECTRICAL CONTROL CENTER. ALL SPECIFIED COMPONENTS AND INTERNAL ACCESSORIES FACTORY INSTALLED ARE TESTED AND PREPARED FOR SINGLE-
POINT HIGH VOLTAGE CONNECTION EXCEPT WITH ELECTRIC POST HEAT AND EXHAUST FAN ONLY POWER WHICH HAVE DUAL POINT POWER.
CABINET: MATERIALS: FORMED, DOUBLE WALL INSULATED METAL CABINET, FABRICATED TO PERMIT ACCESS TO INTERNAL COMPONENTS FOR MAINTENANCE. 
OUTSIDE CASING:  18 GAUGE, GALVANIZED (G90) STEEL MEETING ASTM A653 FOR COMPONENTS THAT DO NOT RECEIVE A PAINTED FINISH. UNIT’S EXTERIOR SHALL 
BE SUPPLIED FROM THE MANUFACTURER USING G60 GALVANEAL STEEL WITH PROPRIETARY PRE-PAINTED MATERIAL IN THE FOLLOWING FINISH COLOR; CONCRETE 
GRAY-RAL 70023. THIS HAS BEEN SUBJECTED TO A SALT SPRAY TEST PER ASTM-B117 AND EVALUATED USING ASTM-D714 AND ASTM-D610 SHOWING NO OBSERVABLE 
SIGNS OF RUST OR BLISTERING UNTIL REACHING 2,500 HOURS.
INTERNAL ASSEMBLIES: 22 GAUGE, GALVANIZED (G90) STEEL EXCEPT FOR MOTOR SUPPORTS WHICH SHALL BE MINIMUM14 GAUGE GALVANIZED (G90) STEEL.CABINET 
INSULATION: COMPLY WITH NFPA 90A AND NFPA 90B AND EROSION REQUIREMENTS OF UL 181. 
MATERIALS: RIGID URETHANE FOAM
THICKNESS: 2 INCH (50.8 MM)
THERMAL RESISTANCE: R13
MEETS UL94HF-1 FLAME REQUIREMENTS
LOCATION AND APPLICATION: FULL COVERAGE OF ENTIRE EXTERIOR TO INCLUDE WALLS, ROOF OF UNIT, UNIT BASE AND DOORS

ACCESS PANELS / DOORS: UNIT SHALL BE EQUIPPED WITH INSULATED, HINGED DOORS OR REMOVABLE ACCESS PANELS TO PROVIDE EASY ACCESS TO ALL MAJOR 
COMPONENTS. DOORS AND ACCESS PANELS SHALL BE FABRICATED OF 18 GAUGE GALVANIZED G90 STEEL OR PAINTED GALVANNEALED STEEL.
SUPPLY AIR BLOWER ASSEMBLIES: BLOWER ASSEMBLY SHALL CONSIST OF AN ELECTRIC MOTOR AND DIRECT-DRIVE FAN(S). ASSEMBLY SHALL BE MOUNTED ON 
HEAVY GAUGE GALVANIZED STEEL RAILS AND FURTHER MOUNTED ON 1.125 INCH THICK NEOPRENE VIBRATION ISOLATORS. BLOWER MOTOR(S) SHALL BE CAPABLE 
OF CONTINUOUS SPEED MODULATION AND CONTROLLED BY A VFD. 
EVAPORATOR COIL: EVAPORATOR COIL SHALL BE AHRI CERTIFIED AND SHALL BE (SILVER) SOLDERED OR BRAZED INTO THE COMPRESSED REFRIGERANT SYSTEM. 
COIL SHALL BE CONSTRUCTED OF COPPER TUBING, PERMANENTLY BONDED TO ALUMINUM FINS AND ENCLOSED IN A GALVANIZED STEEL FRAME. IF TWO 
COMPRESSORS ARE USED AS COMPONENTS OF THE UNIT, THEN THE EVAPORATOR COIL SHALL BE OF “INTERLACED” CONFIGURATION, PERMITTING INDEPENDENT 
OPERATION OF EITHER COMPRESSOR WITHOUT CONFLICT WITH THE OTHER COMPRESSOR.
CONTROL PANEL / CONNECTIONS: ROOFTOP VENTILATOR UNITS SHALL HAVE AN ELECTRICAL CONTROL CENTER WHERE ALL HIGH AND LOW VOLTAGE CONNECTIONS 
ARE MADE. CONTROL CENTER SHALL BE CONSTRUCTED TO PERMIT SINGLE-POINT HIGH VOLTAGE POWER SUPPLY CONNECTIONS. RTU SHALL BE EQUIPPED WITH A 
UNIT DISCONNECT SWITCH. 
CONDENSATE DRAIN PAN: DRAIN PAN SHALL BE AN INTEGRAL PART OF THE UNIT WHENEVER A COOLING OPTION IS INCLUDED. PAN SHALL BE FORMED OF WELDED 
AUSTENITIC STAINLESS STEEL SHEET MATERIAL AND PROVIDED WITH A WELDED STAINLESS STEEL DRAIN CONNECTION AT THE FRONT FOR CONNECTION TO A P 
TRAP. DRAIN PAN SHALL BE SLOPED IN TWO DIRECTIONS TO PROVIDE POSITIVE DRAINING AND DRAIN CONNECTOR SHALL BE SEALED AT PENETRATION THROUGH 
CABINET WALL. 
P TRAP: IF THE UNIT IS EQUIPPED WITH A CONDENSATE DRAIN PAN, CONTRACTOR SHALL PROVIDE, OR FABRICATE, AND INSTALL AN APPROPRIATE P TRAP, IN 
ACCORDANCE WITH ALL LOCAL AND AREA CODES AND BEST PRACTICES. 
INDIRECT GAS FURNACE: SHALL BE ETL CERTIFIED AS A COMPONENT OF THE UNIT.
SHALL HAVE AN INTEGRAL COMBUSTION GAS BLOWER.
SHALL BE ETL CERTIFIED FOR INSTALLATION DOWNSTREAM OF A COOLING COIL.
SHALL HAVE FAULT SENSORS TO PROVIDE FAULT CONDITIONS TO OPTIONAL DIGITAL CONTROLLER OR BUILDING CONTROLS.
SHALL HAVE 4-PASS TUBULAR HEAT EXCHANGERS, CONSTRUCTED OF TYPE 409 STAINLESS STEEL. HEAT EXCHANGER TUBES SHALL BE INSTALLED ON THE VEST 
PLATE BY MEANS OF SWAGED ASSEMBLY, WELDED CONNECTIONS ARE NOT ACCEPTABLE. HEAT EXCHANGER TUBES SHALL BE SUPPORTED AND ALSO PERMIT 
EXPANSION AND CONTRACTION OF THE TUBES. 
HEAT EXCHANGER SHALL HAVE A FIVE YEAR WARRANTY. 
FURNACE CONTROL SHALL BE 12:1 MODULATING 
SHALL BE ENCASED IN A WEATHER-TIGHT METAL HOUSING WITH INTAKE AIR VENTS. LARGE, METAL DOOR SHALL PROVIDE EASY ACCESS TO THE ENCLOSED VEST 
PLATE, CONTROL CIRCUITRY, GAS TRAIN, BURNER ASSEMBLY, AND EXHAUST BLOWER. 
SHALL HAVE SOLID STATE CONTROLS PERMITTING STAND-ALONE OPERATION OR CONTROL BY BUILDING CONTROLLERS. 

PACKAGED DX SYSTEM: UNIT SHALL HAVE AN INTEGRAL COMPRESSOR(S) AND EVAPORATOR COIL LOCATED WITHIN THE WEATHER-TIGHT UNIT HOUSING. 
CONDENSER COILS AND APPURTENANT CONDENSER FAN ASSEMBLIES SHALL BE FACTORY INSTALLED AS INTEGRAL SUBASSEMBLIES OF THE UNIT AND MOUNTED ON 
THE EXTERIOR OF THE UNIT. UNIT CONDENSER FANS SHALL FEATURE SWEPT BLADE DESIGN RESULTING IN REDUCED SOUND LEVELS. CONDENSER FAN MOTORS 
SHALL BE THREE PHASE, EXTERNAL ROTOR, TYPE 56 FRAME, OPEN AIR OVER AND SHAFT UP. EACH CONDENSER FAN MOTOR SHALL HAVE A VENTED FRAME, RATED 
FOR CONTINUOUS DUTY AND BE EQUIPPED WITH AN AUTOMATIC RESET THERMAL PROTECTOR. LEAD CONDENSER FAN WILL HAVE AN ELECTRONICALLY
COMMUTATED (EC) MOTOR THAT WILL MODULATE TO MAINTAIN A HEAD PRESSURE SET POINT. MOTORS SHALL BE UL RECOGNIZED AND CSA CERTIFIED. THE 
REFRIGERANT COMPRESSOR(S) SHALL BE DIGITAL HERMETIC SCROLL-TYPE AND SHALL BE EQUIPPED WITH LIQUID LINE FILTER DRIER, THERMOSTATIC EXPANSION 
VALVES (TXV)(S), MANUAL RESET HIGH PRESSURE AND LOW PRESSURE CUTOUTS AND ALL APPURTENANT SENSORS, SERVICE PORTS AND SAFETY DEVICES. 
COMPRESSED REFRIGERANT SYSTEM SHALL BE FULLY CHARGED WITH R-410A REFRIGERANT. EACH COMPRESSOR SHALL BE FACTORY-EQUIPPED WITH AN 
ELECTRIC CRANKCASE HEATER TO BOIL OFF LIQUID REFRIGERANT FROM THE OIL. HOT GAS BYPASS SHALL BE PROVIDED ON THE LEAD CIRCUIT TO PREVENT ICING 
OF THE EVAPORATOR COIL UNDER LOW LOAD CONDITIONS. 
PACKAGED DX CONTROL AND DIAGNOSTICS: THE PACKAGED DX SYSTEM SHALL BE CONTROLLED BY AN ONBOARD DIGITAL CONTROLLER (DDC) THAT INDICATES 
BOTH OWNER-SUPPLIED SETTINGS AND FAULT CONDITIONS THAT MAY OCCUR. THE DDC SHALL BE PROGRAMMED TO INDICATE THE FOLLOWING FAULTS: 
GLOBAL ALARM CONDITION (ACTIVE WHEN THERE IS AT LEAST ONE ALARM)
SUPPLY AIR PROVING ALARM
DIRTY FILTER ALARM  
COMPRESSOR TRIP ALARM
COMPRESSOR LOCKED OUT ALARM
SUPPLY AIR TEMPERATURE LOW LIMIT ALARM
SENSOR #1 OUT OF RANGE (OUTSIDE AIR TEMPERATURE)
SENSOR #2 OUT OF RANGE (SUPPLY AIR TEMPERATURE)
SENSOR #3 OUT OF RANGE (COLD COIL LEAVING AIR TEMPERATURE)
PHASE AND BROWNOUT PROTECTION: RTU SHALL HAVE A FACTORY-INSTALLED PHASE MONITOR TO DETECT ELECTRIC SUPPLY PHASE LOSS AND VOLTAGE BROWN-
OUT CONDITIONS. UPON DETECTION OF A FAULT, THE MONITOR SHALL DISCONNECT SUPPLY VOLTAGE TO ALL MOTORS.
MOTORIZED DAMPERS / OUTDOOR AIR: AMCA CLASS 1A CERTIFIED MOTORIZED DAMPER OF LOW LEAKAGE TYPE AND A LEAKAGE RATE OF 3 CFM/FT2 @ 1 IN. WG. 
SHALL BE FACTORY INSTALLED.
SERVICE RECEPTACLE: 120 VAC GFCI SERVICE OUTLET SHALL BE FACTORY-PROVIDED AND INSTALLED [BY THIS CONTRACTOR IN A LOCATION DESIGNATED BY THE 
A/E. 
HAIL GUARDS: PROTECTS THE CONDENSING UNIT FROM DAMAGE DUE TO EXTREME WEATHER CONDITIONS SUCH AS HAIL AND FLYING DEBRIS.
VAPOR TIGHT LIGHTS: PROVIDE SERVICE LIGHTS MOUNTED IN THE UNIT TO BE USED DURING TIMES OF ROUTINE MAINTENANCE. THE LIGHTS MUST BE WIRED BY 
OTHERS ON THE JOBSITE AS THEY WILL NOT BE WIRED THROUGH THE UNIT CONTROL CENTER. 
24V/120V SMOKE DETECTOR – DUCT SMOKE DETECTOR IS SHIPPED LOOSE FOR FIELD MOUNTING AND WIRING IN THE SUPPLY OR RETURN AIR DUCT. THE AIR DUCT 
SMOKE DETECTOR HOUSING SHALL BE UL LISTED PER UL 268A SPECIFICALLY FOR USE IN AIR HANDLING SYSTEMS. THE AIR DUCT SMOKE DETECTOR HOUSING SHALL 
BE SUITABLE FOR MOUNTING INDOORS. THE DETECTOR SHALL OPERATE AT AIR VELOCITIES OF 100 FEET PER MINUTE TO 4000 FEET PER MINUTE (0.5 TO 20.32 
METERS/SECOND). THE POWER SUPPLY VOLTAGE SHALL BE 20-29 VDC, 24 VAC 50-60 HZ, AND 120 VAC 50-60 HZ. THE DETECTOR SHALL CONSIST OF AN ALARM 
INITIATION CONTACT & TWO DPDT AUXILIARY CONTACT CLOSURES.
BLOWER: BLOWER SECTION CONSTRUCTION SUPPLY AIR: DIRECT DRIVE MOTOR(S) AND BLOWER(S) SHALL BE ASSEMBLED ON A 14 GAUGE GALVANIZED STEEL 
PLATFORM AND SHALL BE EQUIPPED WITH 1.125 INCH THICK NEOPRENE VIBRATION ISOLATION DEVICES.
BLOWER ASSEMBLIES: SHALL BE STATICALLY AND DYNAMICALLY BALANCED AND DESIGNED FOR CONTINUOUS OPERATION AT MAXIMUM RATED FAN SPEED AND 
HORSEPOWER.
FAN: DIRECT DRIVE, AIRFOIL PLENUM FAN WITH STEEL WHEELS STATICALLY AND DYNAMICALLY BALANCED AND AMCA CERTIFIED FOR AIR AND SOUND 
PERFORMANCE.
BLOWER SECTION MOTOR SOURCE QUALITY CONTROL: BLOWER PERFORMANCE SHALL BE FACTORY TESTED FOR FLOW RATE, PRESSURE, POWER, AIR DENSITY, 
ROTATION SPEED AND EFFICIENCY. RATINGS ARE TO BE ESTABLISHED IN ACCORDANCE WITH AMCA 210, “LABORATORY METHODS OF TESTING FANS FOR RATING.”
MOTORS: GENERAL: BLOWER MOTORS GREATER THAN ¾ HORSEPOWER SHALL BE “NEMA PREMIUM™” UNLESS OTHERWISE INDICATED. COMPLIANCE WITH EPACT 
MINIMUM ENERGY-EFFICIENCY STANDARDS FOR SINGLE SPEED ODP AND TE ENCLOSURES IS NOT ACCEPTABLE. MOTORS SHALL BE HEAVY-DUTY, PERMANENTLY 
LUBRICATED TYPE TO MATCH THE FAN LOAD AND FURNISHED AT THE SPECIFIED VOLTAGE, PHASE AND ENCLOSURE. MOTORS SHALL BE 60 CYCLES, 3 PHASE 460 
VOLT. DELETED TEXT ON PULLEYS.  
UNIT CONTROLS: THE UNIT SHALL BE CONSTRUCTED SO THAT IT CAN FUNCTION AS A STAND-ALONE HEATING AND COOLING SYSTEM CONTROLLED BY FACTORY-
SUPPLIED CONTROLLERS, THERMOSTATS AND SENSORS, OR IT CAN BE OPERATED AS A HEATING AND COOLING SYSTEM CONTROLLED BY A BUILDING MANAGEMENT 
SYSTEM (BMS). THIS UNIT SHALL BE CONTROLLED BY A FACTORY-INSTALLED MICROPROCESSOR PROGRAMMABLE CONTROLLER (DDC) THAT IS CONNECTED TO 
VARIOUS OPTIONAL SENSORS. 
UNIT SHALL INCORPORATE A DDC CONTROLLER WITH INTEGRAL LCD SCREEN THAT PROVIDES TEXT READOUTS OF STATUS. DDC CONTROLLER SHALL HAVE A BUILT-
IN KEYPAD TO PERMIT OPERATOR TO ACCESS READ-OUT SCREENS WITHOUT THE USE OF ANCILLARY EQUIPMENT, DEVICES OR SOFTWARE. DDC CONTROLLERS 
THAT REQUIRE THE USE OF EQUIPMENT OR SOFTWARE THAT IS NOT FACTORY-INSTALLED IN THE UNIT ARE NOT ACCEPTABLE. ALARM READOUTS CONSISTING OF 
FLASHING LIGHT CODES ARE NOT ACCEPTABLE. OWNER-SPECIFIED VENTILATING CONDITIONS CAN BE INPUT BY MEANS OF PUSHBUTTONS. 
RTU SUPPLY FAN SHALL BE CONFIGURED FOR DUCT PRESSURE BY FACTORY SINGLE ZONE VAV
DIRTY FILTER SENSOR SHALL BE FACTORY-INSTALLED.
OPERATING PROTOCOL: THE DDC SHALL BE FACTORY-PROGRAMMED FOR BACNET IP. 
VARIABLE FREQUENCY DRIVE (VFD) UNIT SHALL HAVE FACTORY INSTALLED VARIABLE FREQUENCY DRIVE FOR MODULATION OF THE SUPPLY AIR BLOWER 
ASSEMBLY(IES). THE VFD SHALL BE FACTORY-PROGRAMMED FOR UNIT-SPECIFIC REQUIREMENTS AND SHALL NOT REQUIRE ADDITIONAL FIELD PROGRAMMING TO 
OPERATE.
ROOM THERMOSTAT SHALL BE PROVIDED AS A SHIPPED LOOSE ITEM. THE ROOM THERMOSTAT SHALL HAVE AN LCD DISPLAY TO ADJUST THE ROOM TEMPERATURE 
SET POINT FROM WITHIN THE SPACE. THE ROOM THERMOSTAT SHALL AVERAGE 1 TEMPERATURE SENSOR AND 1 RELATIVE HUMIDITY SENSOR.

FILTERS: UNIT SHALL HAVE PERMANENT 2 INCH (50.8 MM) ALUMINUM MESH FILTERS LOCATED IN THE OUTDOOR AIR INTAKE AND SHALL BE ACCESSIBLE FROM THE 
EXTERIOR OF THE UNIT. MERV 8 DISPOSABLE PLEATED FILTERS SHALL BE PROVIDED IN THE SUPPLY AIR STREAM. MERV 13 DISPOSABLE PLEATED FILTERS SHALL BE 
PROVIDED IN THE SUPPLY FINAL AIR STREAM.
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