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RETURN AIR
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DUCT. DIMENSIONS IN 
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APPLICABLE CODES ABBREVIATIONS

%
AC
ADJ
AFF
AFG
ALT
AMB
AMP
ANSI
APPROX
AVG
BFP
BHP
BLDG
BO
BSMT
BTU
BV
CAP
CIP
CLG
CLR
CO
COL
CONN
CONC
CONT
CU FT
CV
DCDA
DCV
DCW
DEMO
DHW
DIA
DIP
DWH
DWV
DWG
(E)
ENGR
EQ
EST
ETR
EWH
EWT
EX
EXIST
EXP
EXT
°F

PERCENT
ALTERNATING CURRENT
ADJACENT
ABOVE FINISHED FLOOR
ABOVE FINISHED GRADE
ALTERNATE
AMBIENT
AMPERE (AMP,AMPS)
AMERICAN NATIONAL STANDARD INSTITUTE
APPORXIAMTE (LY)
AVERAGE
BACKFLOW PREVENTER
BRAKE HORSEPOWER
BUILDING
BOTTOM OF
BASEMENT
BRITISH THERMAL UNIT
BALANCING VALVE
CAPACITY
CAST IRON PIPE
CEILING
CLEAR
CLEANOUT or CARBON MONOXIDE
COLUMN
CONNECTION
CONCRETE
CONTINUOUS
CUBIC FEET
VALVE FLOW COEFFICIENT
DOUBLE CHECK DETECTOR ASSEMBLY
DETECTOR CHECK VALVE
DOMESTIC COLD WATER
DEMOLISH or DEMOLITION
DOMESTIC HOT WATER
DIAMETER
DUCTILE IRON PIPE
DOMESTIC WATER HEATER
DRAIN, WASTE, & VENT
DRAWING
EXISTING
ENGINEER
EQUAL
ESTIMATED
EXISTING TO REMAIN
ELECTRIC WATER HEATER
ENTERING WATER TEMPERATURE
EXISTING
EXISTING
EXPANSION
EXTERIOR
DEGREES FAHRENHEIT

FA
FIN
FL
FLA
FPM
FPS
FT
FUT
GA
GAL
GC
GPM
GPD
GPH
HD
HG
HORIZ
HP
HPC
HPS
HR
HVAC
HZ
ID
IN
INSUL
INT
IPS
INV
KW
KWH
LBS
LF
LG
LOC
LPC
LPS
LRA
LWT
MATL
MAX
MBH
MECH
MFG
MIN
MISC
MOCP
MPC
MPS
MTG
N/A
NC

FREE AREA
FINISHED
FLOOR
FULL LOAD AMPS
FEET PER MINUTE
FEET PER SECOND
FOOT OR FEET
FUTURE
GAGE OR GAUGE
GALLONS
GENERAL CONTRACTOR
GALLONS PER MINUTE
GALLONS PER DAY
GALLONS PER HOUR
HEAD
MERCURY
HORIZONTAL
HORSEPOWER
HIGH PRESSURE CONDENSATE
HIGH PRESSURE STEAM
HOUR
HEATING, VENTILATING, AND AIR CONDITIONING
FREQUENCY
DIAMTER, INSIDE
INCH
INSULATION
INTERIOR
IRON PIPE SIZE
INVERT
KILOWATT
KILOWATT HOUR
POUNDS
LINEAR FEET
LENGTH
LOCATION
LOW PRESSURE CONDENSATE
LOW PRESSURE STEAM
LOCKED ROTOR AMPS
LEAVING WATER TEMPERATURE
MATERIAL
MAXIMUM
BTU PER HOUR (THOUSAND)
MECHANICAL
MANUFACTURER
MINIMUM
MISCELLANEOUS
MAXIMUM OVERCURRENT PROTECTION
MEDIUM PRESSURE CONDENSATE
MEDIUM PRESSURE STEAM
MOUNTING
NOT APPLICABLE
NORMALLY CLOSED

NIC
NO
NPT
NRS
NTS
OC
OD
OS&Y
PC
PLBG
PH
PRESS
PSF
PSI
PSIG
PRV
RCVR
RECIRC
RHW
RO
RPDA
RPM
RPZ
SCH
SPEC
SPLY
SQ
SQ FT
SQ IN
STD
SUCT
T'STAT
TBD
TC
TD
TEMP
TMV
TO
TYP
V
VAC
VAR
VEL
VIF
VOL
W
W/
W/O
WCO
WHA
WM
WPD
WT
WWP

NOT IN CONTRACT
NORMALLY OPEN
NATIONAL PIPE TREAD
NON-RISING STEM
NOT TO SCALE
ON CENTER
DIAMETER, OUTSIDE
OUTSIDE SCREW AND YOKE
PLUMBING CONTRACTOR
PLUMBING
PHASE (ELECTRICAL)
PRESSURE
POUNDS PER SQUARE FOOT
POUNDS PER SQUARE INCH
PSI GUAGE
PRESSURE REDUCING VALVE
RECEIVER
RECIRCULATE
HOT WATER RE-CIRCULATION
ROUGH OPENING
REDUCED-PRESSURE DETECTOR ASSY.
REVOLUTIONS PER MINUTE
REDUCED-PRESSURE ZONE
STEAM CAPTURE HOOD
SPECIFICATION
SUPPLY
SQUARE
SQUARE FOOT (FEET)
SQUARE INCH (INCHES)
STANDARD
SUCTION
THERMOSTAT
TO BE DETERMINED
TEMPERATURE CONTROL CONTRACTOR
TEMPERATURE DIFFERENCE
TEMPERATURE
THERMOSTATIC MIXING VALVE
TOP OF
TYPICAL
VOLT
VACUUM
VARIABLE
VELOCITY
VERIFY IN FIELD
VOLUME
WATT
WITH
WITH OUT
WALL CLEANOUT
WATER HAMMER ARRESTER
WATER METER
WATER PRESSURE DROP
WEIGHT
WORKING WATER PRESSURE
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• 2020 NEW YORK STATE BUILDING CODE
• 2020 NEW YORK STATE MECHANICAL CODE
• 2020 NEW YORK STATE FIRE CODE
• 2020 NEW YORK STATE PLUMBING CODE
• 2020 NEW YORK STATE ENERGY CONSERVATION CODE
• ACCESSIBLE AND USABLE BUILDING AND FACILITIES-CABO/ANSI A117.1
• 2020 NATIONAL ELECTRIC CODE
• 2020 NFPA 13 
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NOT ALL SYMBOLS, ABBREVIATIONS AND
EQUIPMENT DESIGNATIONS MAY APPLY TO THIS
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PARTICULAR ITEM FROM THIS PROJECT.
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DUCTWORK GENERAL NOTES

1 HVAC CONTRACTOR TO PROVIDE CRANE AND NECESSARY EQUIPMENT TO HOIST ROOF MOUNTED HVAC EQUIPMENT FROM
SITE TO FINAL ROOF LOCATION.  GENERAL CONTRACTOR TO PROVIDE ALL ROOF PENETRATIONS REQUIRED TO
ACCOMMODATE HVAC EQUIPMENT OPENINGS AND SET CURBS.  HVAC CONTRACTOR TO COORDINATE EXACT LOCATION OF
PENETRATIONS WITH G.C. AND SHALL ASSIST WITH SETTING ALL HVAC EQUIPMENT ROOF CURBS.  HVAC CONTRACTOR
SHALL BE RESPONSIBLE FOR TEMPORARY CAP OF ALL ROOF PENETRATIONS IN INTERIM FROM TIME PENETRATIONS ARE
COMPLETE TO TIME EQUIPMENT IS SET ON ROOF CURBS.  GENERAL CONTRACTOR SHALL BE RESPONSIBLE FOR FLASHING
ALL EQUIPMENT CURBS AND OTHER HVAC RELATED ROOF PENETRATIONS.  HVAC CONTRACTOR SHALL REMOVE AND
DISPOSE OF TEMPORARY CAP WHEN EQUIPMENT IS SET IN PLACE.

2 PROVIDE 45 DEGREE SHOE-TAP FITTING AND VOLUME DAMPER AT ALL BRANCH DUCT TAKE-OFFS  (TOP, SIDE AND BOTTOM)
FOR SUPPLY, RETURN AND EXHAUST AIR, UNLESS SHOWN OR NOTED OTHERWISE.  VOLUME DAMPERS SHALL BE OMITTED
FROM VAV INLET BRANCH DUCTWORK.

3 COORDINATE HVAC INSTALLATION WITH STRUCTURE, CEILING, LIGHTING, CONDUIT, HEATING AND DOMESTIC PIPING, STORM
AND SANITARY DRAIN PIPING (ALL TRADES).  PREPARE AND SUBMIT FULL COORDINATION DRAWINGS FOR APPROVAL BY
ENGINEER PRIOR TO ORDERING MATERIALS AND/OR BEGINNING CONSTRUCTION.

4 INSULATE OR LINE DUCTWORK AS SPECIFIED IN THE MECHANICAL INSULATION AND METAL DUCTS SPECIFICATIONS OR
NOTED ON DRAWINGS.  NOTE THAT DUCT SIZES SHOWN ON DRAWINGS ARE INSIDE NET CLEAR DIMENSIONS.

5 ALL 90 DEGREE RECTANGULAR ELBOWS AND DUCTWORK TEES SHALL BE HARD MITERED WITH FACTORY TURNING VANES.
TURNING VANES SHALL BE OMITTED FROM AIR TRANSFER DUCT ELBOWS.

6 ALL DUCTWORK PASSING THROUGH NON-FIRE RATED WALLS TO BE SEALED AROUND PERIMETER (BOTH SIDES) WITH
DRYWALL JOINT COMPOUND OR APPROVED EQUAL.

7 INLET OF VAV BOX TO BE ARRANGED SUCH THAT THERE IS NO RESTRICTION OF AIRFLOW. THERE SHALL BE A MINIMUM OF
THREE DUCT DIAMETERS OF STRAIGHT DUCT (FLEX DUCT WILL NOT BE PERMITTED) UPSTREAM OF THE INLET. INLET DUCT
SIZE TO BE SAME SIZE AS VAV BOX INLET COLLAR UNLESS NOTED OTHERWISE. REFER TO VAV BOX INSTALLATION DETAIL FOR
ADDITIONAL REQUIREMENTS.

8 HVAC CONTRACTOR TO PROVIDE ALL WALL & ROOF PENETRATIONS 8"x8" OR SMALLER.  ALL PENETRATIONS LARGER THAN
8"x8" IS THE RESPONSIBILITY OF THE G.C.  COORDINATE ALL 8"x8" OR LARGER PENETRATION LOCATIONS WITH G.C. LINTELS
(BY G.C.) REFER TO STRUCTURAL DRAWINGS FOR LINTEL SCHEDULE. PENETRATIONS AND LINTEL LOCATIONS TO BE
COORDINATED WITH G.C. AND DOCUMENTED ON COORDINATION DRAWINGS.

9 BALANCING CONTRACTOR TO SET MINIMUM OUTSIDE AIR DAMPER POSITION TO MEET VENTILATION AIR QUANTITIES
REQUIRED AS SHOWN ON PLANS OR LISTED IN EQUIPMENT SCHEDULES.

10 NATURAL GAS PIPING WHERE REQUIRED SHALL BE PROVIDED BY THE PLUMBING CONTRACTOR, WHICH SHALL INCLUDE
FINAL CONNECTIONS TO HVAC EQUIPMENT.  COORDINATE ALL EQUIPMENT LOCATIONS THAT REQUIRE NATURAL GAS WITH
THE PLUMBING CONTRACTOR.

11 ALL SUPPORT OF EQUIPMENT, DUCTWORK AND ASSOCIATED DISTRIBUTION SERVICES SHALL BE DESIGNED AND INSTALLED
IN ACCORDANCE WITH THE BUILDING CODE.  THE DISCIPLINE CONTRACTOR SHALL BE RESPONSIBLE TO PROVIDE
STRUCTURAL STEEL WHERE REQUIRED IN ORDER TO SUPPORT EQUIPMENT, DUCTWORK AND ASSOCIATED DISTRIBUTION
SERVICES WHERE THE BUILDING STRUCTURE SPACING IS TOO GREAT TO ALLOW DIRECT SUPPORT.  THE DISCIPLINE
CONTRACTOR SHALL BE RESPONSIBLE FOR CONFIRMATION OF ALL SUPPORTS AND SHALL OBTAIN THE PROFESSIONAL
SERVICE OF A LICENSED STRUCTURAL ENGINEER AND FURNISH SEALED DRAWINGS AND DETAILS ILLUSTRATING SUCH
SUPPORTS AND COMPLIANCE METHODS.

12 THE ABOVE GENERAL NOTES APPLY TO ALL HVAC CONSTRUCTION DOCUMENT DRAWINGS.
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DEMOLITION NOTES:

1

2

3

1. UN-USED AND DAMAGED MECHANCIAL EQUIPMENT AND 
CONTROLS CURRENTLY SERVING TENANT SPACE ARE TO BE 
REMOVED, EXCEPT THOSE SHOWN ON PLANS TO REMAIN. 
THIS INCLUDES ALL ROOF-MT. CONDENSERS, WALL A/C 
UNITS, ROOF/WALL MOUNTED FANS, ETC.. CONSULT 
OWNER PRIOR TO REMOVAL FROM JOBSITE. 

2. ALL EXISTING DUCTS, HANGERS AND GRILLES TO BE 
REMOVED, EXCEPT THOSE SHOWN ON PLANS TO REMAIN. 

3. ALL OPENINGS IN WALLS PENETRATED BY DUCTS OR PIPES 
THAT HAVE BEEN REMOVED ARE TO BE PATCHED & SEALED 
BY THE G.C..

4. ALL OPENINGS IN ROOFS PENETRATED BY DUCTS, PIPES OR 
OTHER MECHANICAL EQUIPMENT TO BE PATCHED AND 
SEALED BY G.C..

WORK NOTES:

REMOVE EXISTING GAS UNIT HEATER AND ASSOCIATED 
FLUE VENTS LOCATED IN EXPANSION AREA. CAP GAS 
PIPING FOR FUTURE USE DURING UPFIT/RENOVATION 
PHASE. FIELD VERIFY EXISTING GAS LOADS OF EQUIPMENT, 
GAS PIPE SIZES AND NOTIFY ENGINEER. 

REMOVE THE EXISTING EXHAUST FAN LOCATED IN THE IT 
CLOSET, INCLUDING ALL EXHAUST GRILLES AND 
DUCTWORK, SERVING SMALL CLOSET AREA. 

REMOVE EXISTING INLINE EXHAUST FAN, INCLUDING ALL 
EXHAUST GRILLES AND DUCTWORK, SERVING SMALL 
CLOSET AREA. 

FIELD VERIFY 6" RETURN DUCTWORK SERVING TENANT 
SPACE. REMOVE AND CAP IF NECESSARY. PATCH WALL 
PENETRATION FROM RETURN GRILLES. 

REMOVE AND REPLACE RETURN GRILLES IN ROOM. SEE 
SHEET M101 AND M601 FOR SCHEDULED REPLACEMENTS. 
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KEY NOTES:

ROUTE 12" EXHAUST DUCT THROUGH EXTERIOR WALL AND 
TERMINATE W/ WALL LOUVER. SIZE LOUVERS FOR 16"x14"; 
WALL LOUVERS TO BE RUSKIN MODEL ELF375DX OR 
APPROVED EQUAL. PROVIDE W/ BIRD SCREEN & 
BACKDRAFT DAMPER. COORDINATE FINISH W/ ARCHITECT. 
FIELD COORDINATE EXACT LOCATION. MAINTAIN 10'-0" MIN. 
AWAY FROM O.A. INTAKES. MAINTAIN 3'-0" MIN. AWAY FROM 
BUILDING OPENINGS.

ROUTE 12" O.A. DUCT THROUGH EXTERIOR WALL AND 
TERMINATE W/ WALL LOUVER. SIZE LOUVERS FOR 16"x14"; 
WALL LOUVERS TO BE RUSKIN MODEL ELF375DX OR 
APPROVED EQUAL. PROVIDE W/ INSECT SCREEN, 
BACKDRAFT & MANUAL BALANCING DAMPER. COORDINATE 
FINISH W/ ARCHITECT. FIELD COORDINATE EXACT 
LOCATION. MAINTAIN 10'-0" FROM EXHAUST OUTLETS & 
PLUMBING VENTS.

M.C. SHALL MOUNT MECHANICAL EQUIPMENT AS HIGH AS 
POSSIBLE AND MAINTAIN MANUFACTURER'S 
RECOMMENDED CLEARANCES.

TIE O.A. DUCT INTO RETURN DUCT. PROVIDE BACKDRAFT 
DAMPER AND MANUAL BALANCING DAMPER.

ROUTE CONDENSATE FROM AHU TO DAYLIGHT. PROVIDE W/ 
CONDENSATE PUMP IF NECESSARY. TERMINATE TO SPLASH 
BLOCK.

MOUNT IDU-1 4'' BELOW CEILING. ROUTE 1'' CONDENSATE 
TO DAYLIGHT. PROVIDE W/ CONDENSATE PUMP IF 
NECESSARY. TERMINATE TO SPLASH BLOCK.

PROVIDE SECONDARY 4" DRYER LINT TRAP FOR NEW 
STACKED WASHER/DRYER (FANTECH MODEL DBLT4W). 
FIELD VERIFY EXISTING CONDITIONS OF DRYER EXHAUST. 
CLEAN OUT AND REPAIR/REPLACE DUCTWORK AS NEEDED. 
NOTIFY ENGINEER OF ANY DISCREPANCIES.    

FIELD COORDINATE EXACT LOCATION AND SIZE OF HEAT 
PUMP ON ROOF. INSTALL PER MANUFACTURER 
INSTRUCTIONS AND REFRIGERANT LINESET LENGTH 
ALLOWANCES. 

1

2

3

4
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1/4" = 1'-0"M101

1 FIRST FLOOR DUCTWORK PLAN
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1-1/2" x 1-1/2" x 1/4"
GALVANIZED ANGLE BOLTED
TO WALL

16 GA. ALUMINUM WIRE SCREEN
1/2" MESH IN REMOVABLE FRAME

20 GAUGE GALV. SLEEVE

FILL CAULKING SLOT ALL AROUND
WITH CLEAR SILICONE

LO
U

V
ER
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P

E
N

IN
G

 (
L.

O
.)

M
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"

.

AIR TIGHT GASKET TO
RUN AROUND EDGE OF
ACCESS PANEL

CAM
LATCH

DAMPER

DUCT OPENING

ALL OTHER ACCESS PANELS TO BE A MINIMUM OF 15" x 15" WHERE DUCT SIZE
ALLOWS. USE FOUR CAM LATCHES ON PANELS LARGER THAN 18" x 18" SIZE.

ACCESS PANEL SIZE

AIR FLOW

ACCESS PANEL SIZE SCHEDULE

DUCT SIZE

6" TO 15"

15" TO 21"

21" AND ABOVE

10" W x (DAMPER DEPTH-2") D

12" W x (DAMPER DEPTH-2") D

18" W x (DAMPER DEPTH-2") D

NOTES:

1. ALL DUCTWORK AND DIFFUSER CONNECTIONS SHALL MEET 
SMACNA STANDARDS.

2. EXCESSIVE USE OF FLEX DUCTWORK AND OFFSETS IN EXCESS OF 
45 DEGREES WILL BE REJECTED AT TIME OF PROJECT INSPECTION 
AND RE-INSTALLED AT THE CONTRACTORS EXPENSE.

3. COORDINATE DIFFUSER AND BRANCH DUCTWORK LOCATIONS 
WITH REFLECTED CEILING PLAN.

4. PROVIDE RETURN GRILLES WITH FLEX DUCT IN SIMILAR FASHION 
(FOR PLENUM RETURN). WHERE  SHOWN ON PLANS TO BE DUCTED 
RETURN, CONNECT TO HARD DUCT.

SUSPENDED/HARD CEILING

BRANCH SUPPLY DUCT TO BE 
LOCATED DIRECTLY ABOVE 
DIFFUSER LOCATION

VD

PROVIDE DUCT TRANSITION 
AT RETURN GRILLES.

LOCATE UPSTREAM
CLOSE TO MAIN

FLOOR ABOVE

SUPPORT FLEX 
DUCT (TYP.)

DO NOT KINK ELBOW

PROVIDE 5'-0" LENGTH 
OF FLEX DUCT 

1/4" BRANCH DUCT
WIDTH, BUT MIN. 4"

1" MIN. ON TOP AND BOTTOM

MAIN DUCT

SEAL ALL AROUND

EQUAL TO REQ'D
BRANCH DUCT DIMENSIONS45°

ADJUSTABLE ELBOW RINGS

EQUAL TO REQ'D
BRANCH DUCT DIA.SUPPLY

AIR FLOW

1" MIN. ON TOP AND BOTTOM

MAIN DUCT

SEAL ALL 
AROUND

45°

.
.

.

MANUAL DAMPER

MAIN DUCT

NOTE:

AIR FLOW FOR SUPPLY SYSTEM IS SHOWN. AIR FLOW FOR
EXHAUST SYSTEM IS OPPOSITE.

45° BOOT CONNECTION

BRANCH DUCT

A
IR

 F
LO

W

45°

1/4W', 4" MINIMUM

VOLUME DAMPER WITH LOCKING
TYPE INDICATOR QUADRANT
AND SADDLE TO CLEAR
INSULATION

CLINCH COLLAR

NOTES:

1. USE FOR SYMBOL WHERE BRANCH DUCT
AIR QUANTITY IS LESS THAN 1000 CFM.

2. NOT TO BE USED AS SUBSTITUTE FOR 
ELBOW.

BRANCH DUCT

3/8" SQUARE ROD

END BEARING

MAIN DUCT

W

SUPPLY AIR FLOW

RETURN/EXHAUST AIR FLOW

W

.

.

GASKET

VENTLOCK NO. 635 REGULATOR LOCKNUT

GASKET

INDICATING HANDLE

1/4" SET SCREW

1" X 1/8" GALV. STRAPS

16 GA. GALV. BLADE

3/8" SQ. ROD

VENTLOCK NO. 609
END BEARING

1/4" LESS THAN DUCT 

3/8" SQ. ROD

SPOT WELD

BLADE DETAIL

.

CONTINUOUS
INSULATION

REFRIGERANT PIPE

CROSS SECTION VIEW

PIPE CLAMP
(AROUND
INSULATION INSERT)

UNISTRUT SUPPORT
CONTINUOUS
INSULATION

INSULATION MANUFACTURER
INSERT AT EVERY SUPPORT.

(SIMILAR TO ARMAFIX)

SIDE VIEW

NOTES:

1. PROVIDE INSULATION CONTINUOUS THROUGH SUPPORT.

2. PROVIDE MANUFACTURERS INSULATION INSERT AT EACH PIPE 
CLAMP.

3. PROVIDE CLAMP AROUND INSULATION INSERT.

4. INSTALL INSULATION/INSERT PER MANUFACTURERS 
RECOMMENDATION.

5. PROVIDE PVC JACKET AROUND PIPE IN ALL EXPOSED LOCATIONS AND 
EXTERIOR INSTALLATION.

REFRIGERANT PIPE

1"R
2"R

FRONT VIEW SIDE VIEW
TYPICAL ELBOW

4"R

2"R

LARGE DOUBLE VANE ELBOW:
USE FOR ELBOWS 36" OR
WIDER, AND ANY DEPTH

SMALL DOUBLE VANE ELBOW:
USE FOR ELBOWS UP TO 36"
IN WIDTH, AND/OR DEPTH

D
EP

TH
 (

D
)

2"

45°45° 

1"

2
"

45° 45° 

NOTES:

1. ALL SQUARE OR RECTANGULAR ELBOWS SHALL HAVE ONE OF THE TWO
   TYPES OF TURNING VANES SHOWN ABOVE. SINGLE VANE ELBOWS SHALL
   NOT BE PERMITTED.

2. CONSTRUCT, SUPPORT, AND FASTEN ALL VANES AS RECOMMENDED BY
   SMACNA.

3. ALL SQUARE OR RECTANGULAR ELBOWS SHOWN ON PLANS FOR EXHAUST
   OR RETURN DUCT MAY BE MADE RADIUS ELBOWS, PROVIDED THAT SPACE
   PERMITS RADIUS INSTALLATION.

4. ALL SQUARE OR RECTANGULAR ELBOWS SHOWN ON PLANS FOR SUPPLY
   DUCT MAY BE MADE RADIUS ELBOWS, PROVIDED THAT SPACE PERMITS
   RADIUS INSTALLATION AND/OR THERE IS NO OUTLET OR TAKE-OFF
   WITHIN 5D ON THE DOWNSTREAM SIDE OF THE ELBOW.

D
EP

TH
(D

)

3
"

WIDTH (W)

2"

1"

MAIN SUPPLY DUCT

BRANCH DUCT

MAIN SUPPLY DUCT

PLAN VIEW
AIR SPLIT TYPE DUCT TAKE-OFF

PLAN VIEW
EXHAUST AND/OR RETURN BRANCH DUCT

SPLIT DIMENSION
PROPORTIONAL

TO AIR FLOW

MAIN RETURN
OR EXHAUST

DUCT

BRANCH DUCT
(TO ROOM)

BRANCH DUCT
(FROM ROOM)

45°

45°

W
W

W 4" MIN
8" MAX

PLAN VIEW
SUPPLY BRANCH DUCT TAKE-OFF

W 4" MIN
8" MAX

SHORT RADIUS ELBOW WITH TWO VANES

SHORT RADIUS ELBOW WITH ONE VANE

STANDARD RADIUS ELBOW

R SHALL BE EQUAL TO
OR GREATER THAN W

R

VANE
2/3W

R

W1/3 W

R SHALL BE EQUAL TO
OR GREATER THAN 1/6 W

1/6 W

1/2 W

R
VANE

R SHALL BE EQUAL TO
OR GREATER THAN 1/3 W

W

W

1/3 W

NOTES:

1. MAKE THE INTERIOR SURFACE OF ALL RADIUS ELBOWS ROUND.

2. MAKE ALL STANDARD RADIUS ELBOWS SHOWN ON PLANS SHORT
   RADIUS ELBOWS. ALL SHORT RADIUS ELBOWS HAVE VANES, AND
   VANES ARE CONSTRUCTED, SUPPORTED AND FASTENED IN
   ACCORDANCE WITH SMACNA.

MECHANICAL
EQUIPMENT

BEAM
CLAMP

BEAMS OR
JOISTS SEE
STRUCTURAL
DRAWINGS

3"x4"x1/4"
ANGLE (LLV)

JAM NUTS
(TYPICAL)

3"x3"x1/4"
ANGLE
TRAPEZE

JAM NUT
(TYPICAL)

1/2"
HANGER
RODS

NOTES:

1. MAXIMUM LOAD PER HANGER ASSEMBLY = 750 POUNDS.

2. LOCATE HANGERS AS REQUIRED FOR PROPER SUPPORT  OF EQUIPMENT.

3. PROVIDE EXTERNAL VIBRATION ISOLATORS ONLY IF FAN EQUIPMENT HAS NOT BEEN
    PROVIDED WITH INTERNAL VIBRATION ISOLATION.

ROOFING

TACKWELD TO 
ROOF DECK

DAM BY ROOFING 
CONTR. AS REQ'D

METAL DECK

NOTE:
SEE ARCH. PLANS FOR ROOF 
CONSTRUCTION. REVISE AS REQ'D TO
MEET EXISTING CONDITIONS.

STAINLESS 
STEEL DRAW 
BEND

STAINLESS 
STEEL DRAW 
BEND

ROOF 
INSULATION

RETAINING RING

STEEL FRAMING 
AS REQ'D BY 
CONTRACTOR 
AT ALL OPNGS. 
OVER 12"

COUNTER FLASHING 
BY CONTR.

SEAL W/FIREPROOF CEMENT 
BY CONTR.

6 LB. LEAD SLEEVE AND 
FLANGE, BY CONTR. 
[STRIPPED IN BY ROOFR]

16 GA GALV SHT. METAL SLEEVES, 
FURNISHED & INSTALLED BY CONTR. 
[SECURELY FASTEN FLANGE TO DECKING] 
14 GA FOR OPENING MORE THAN 4 SQ.FT

14 GA. GALVANIZED BASE &
BASE PLATE. END CAPS & 
SEAMS TO BE CONTINUOUS
WELD.

COUNTERSUNK SHEET METAL
SCREW

INSULATION

14 GA. GALVANIZED 
CAP

SINGLE-PLY MEMBRANE

ROOF DECK

3"

BAR JOIST

18"

2" X 6" PRESSURE TREATED
WOOD NAILER

SCREW FOR CAP

FLASHING CAP

FLASHING MEMBRANE
INSTALLED PER MANF.
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NOT TO SCALEM501

2 AE - LOUVER DETAIL

NOT TO SCALEM501

3 DUCT - ACCESS PANEL DETAIL

NOT TO SCALEM501

4 DUCT - AT - DIFFUSER AND RETURN GRILLE CONNECTION DETAIL

NOT TO SCALEM501

5 DUCT - BRANCH TAKE-OFF DETAIL

NOT TO SCALEM501

6 DUCT - DUCT TEE BRANCH TAKE-OFF DETAIL

NOT TO SCALEM501

7 DUCT - RECTANGULAR BRANCH CONNECTION DETAIL

NOT TO SCALEM501

8 DUCT - ROUND VOLUME DAMPER DETAIL

NOT TO SCALEM501

9 PIPE - REFRIGERANT PIPING SUPPORT DETAIL

NOT TO SCALEM501

10 DUCT - SQUARE OR RECTANGULAR ELBOWS

NOT TO SCALEM501

11 DUCT - TYPICAL DUCTWORK DETAILS

NOT TO SCALEM501

12 DUCT - TYPICAL RADIUS ELBOWS

NOT TO SCALEM501

13 S - TYPICAL MECHANICAL EQUIPMENT HANGER DETAIL

NOT TO SCALEM501

14 PIPE - PIPE ROOF PENETRATION DETAIL

NOT TO SCALEM501

1 S - EQUIPMENT RAIL DETAIL - ROOF MOUNTED
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Voz = Vbz / Ez

Vbz = RpPz + RaAz

Standard Classroom (770 to 1,000 sq.ft.) = 30 people max.

Occupancy (Pz) = [Occupant Density / 1000] * Area (Az)

NOTES:

DESIGN BRIEF - VENTILATION CALCULATIONS

Room
Number Room Name Classification

Area (Az)
(sq.ft.)

Occupant Density
(#/1000 sq.ft.)

OA/Person
(Rp)

Outdoor Air
Rate (Ra)

Exhaust
Rate

Config.
(Ez)

Occupancy (Pz) Breathing Zone
Rate (Vbz) (cfm)

Zone Outdoor Airflow
Rate (Voz) (cfm)

Space Exhaust
Rate (cfm)Code Adjusted

102 WAITING ROOM OFFICE 200 5 5 0.06 0.80 1 1 17 21

103 RECEPTION LOBBY 140 10 5 0.06 0.80 1 2 18 23

104 HM OFFICE OFFICE 60 5 5 0.06 0.80 0 1 9 11

105 COAT/BOOT CLOSET STORAGE 16 0 0 0.12 0.80 0 0 2 2

106 IT CLOSET STORAGE 13 0 0 0.12 0.80 0 0 2 2

107 SUPPLIES STORAGE 72 0 0 0.12 0.80 0 0 9 11

108 EXAM 1 OFFICE 135 5 5 0.06 86 0.80 1 1 13 16 86

109 EXAM 2 OFFICE 135 5 5 0.06 86 0.80 1 1 13 16 86

110 EXAM 3 OFFICE 177 5 5 0.06 0.80 1 1 16 20

111 TOILET RESTROOM 81 0 0 0.5 93 0.80 0 0 41 51 93

SMALL CORRIDOR CORRIDOR 69 0 0 0.06 0.80 0 0 4 5

112 LAB/PHARM OFFICE 146 5 5 0.06 0.80 1 1 14 17

113 DR OFFICE OFFICE 140 5 5 0.06 0.80 1 1 13 17

114 EXAM 4 OFFICE 136 5 5 0.06 86 0.80 1 1 13 16 86

115 EXAM 5 OFFICE 135 5 5 0.06 86 0.80 1 1 13 16 86

LARGE CORRIDOR CORRIDOR 423 0 0 0.06 0.80 0 0 25 32

116 XRAY OFFICE 65 5 5 0.06 0.80 0 1 9 11

117 BREAK ROOM BREAKROOM 158 10 5 0.06 0.80 2 2 19 24

117 BREAK ROOM CORRIDOR CORRIDOR 123 0 0 0.06 0.80 0 0 7 9

117 BATHROOM CORRIDOR CORRIDOR 43 0 0 0.06 0.80 0 0 3 3

117 ELECTRICAL CLOSET STORAGE 14 0 0 0.12 0.80 0 0 2 2

119 TOILET RESTROOM 61 0 0 0.5 93 0.80 0 0 31 38 93

120 SURGERY OFFICE 143 5 5 0.06 130 0.80 1 1 14 17 130

121 TREATMENT OFFICE 222 10 7.5 0.06 0.80 2 3 36 45

122 DENTAL OFFICE 162 5 5 0.06 145 0.80 1 1 15 18 145

123 SUPPLY ROOM STORAGE 164 0 0 0.12 75 0.80 0 0 20 25 75

121 CORRIDOR CORRIDOR 387 0 0 0.06 0.80 0 0 23 29

DIFFUSER SCHEDULE

No. NECK SIZE (Dia.) FACE SIZE MATERIAL DAMPER MOUNTING FINISH USE DESCRIPTION MANUFACTURER MODEL NOTES

A 8" 24"x24" STEEL MANUAL LAY-IN WHITE SUPPLY SQUARE CONE DIFFUSER PRICE SCD 1, 2

EX EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING -

REGISTER AND GRILLE SCHEDULE

No. NECK SIZE FACE SIZE SERVICE MATERIAL DAMPER FINISH MOUNTING USE DESCRIPTION MANUFACTURER MODEL NOTES

1 6" 12"x12" RETURN/EXHAUST STEEL MANUAL WHITE LAY-IN RETURN/EXHAUST PERFORATED PRICE PDR 1, 2

2 8" 24"x24" RETURN/EXHAUST STEEL MANUAL WHITE LAY-IN RETURN/EXHAUST PERFORATED PRICE PDR 1, 2

3 10" 24"x24" RETURN/EXHAUST STEEL MANUAL WHITE LAY-IN RETURN/EXHAUST PERFORATED PRICE PDR 1, 2

4 14" 24"x24" RETURN/EXHAUST STEEL MANUAL WHITE LAY-IN RETURN/EXHAUST PERFORATED PRICE PDR 1, 2

EX EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING -

ENERGY RECOVERY VENTILATOR SCHEDULE

No. SERVING SUPPLY CFM RETURN CFM OUTSIDE CFM EXHAUST CFM SUPPLY ESP EXHAUST ESP

ENERGY PERFORMANCE

V/Hz/Ph RATED POWER (W) AMP MANUFACTURER MODEL NOTESNET FLOW (CFM) POWER (W) SENSIBLE EFFICIENCY (%) LATENT RECOVERY MOISTURE

ERV-3 FCU-3 475 475 475 475 0.6 0.6 110 lbs 6.1 A 69% 51% 208V/1Ph/60Hz 0.35 kW 15 MOCP MITSUBISHI LGH-F470RVX3-E 1, 2

FAN COIL UNIT SCHEDULE

No. LOCATION SERVICE CONDENSING UNIT TYPE
SUPPLY CFM
(WET/DRY) ESP (in. w.c.)

COOLING HEATING CONNECTIONS (in.) ELECTRIC

WEIGHT (lb) DIMENSIONS MANUFACTURER MODEL NOTES

CAPACITY (Btu/hr) CAPACITY INPUT
(Btu/hr)

CAPACITY
OUTPUT(Btu/hr)

REFRIGERANT

CONDENSATE V/Hz/Ph MCA MOP HTG INPUT (kW)TOTAL SENS GAS LIQUID

FCU-3 EXPANSION AREA COOL/HEAT CU-3 GAS FIRED 1200 0.4 36 MBH 27 MBH 60 MBH 57 MBH 3/4" 3/8" 1/2" 115V/1Ph/60Hz 10.2 15 60 MBH 150 42"x20"x31" TRANE TUH1B060A9H31A / 4TXCB025BC3HCA 1 - 3

CONDENSING UNIT SCHEDULE

No. LOCATION SERVICE NOMINAL TONS

AHRI STD 1230

V/Hz/Ph MOP MCA

REGRIGERATION LIQUID SIZE (in.)

WEIGHT (lb) MANUFACTURER MODEL NOTESSEER LIQUID SUCTION

CU-3 EXPANSION AREA FCU-3 3.0 14.0 208V/3Ph/60Hz 20 12.0 3/8" 3/4" 200 TRANE 4TTA4036A4000B 1 - 3

ELECTRIC DUCT HEATER

TAG SERVING CFM kW ELECTRICAL CONTROLS MANUFACTURER MODEL NOTES

EDH-3 ERV-3 475 3.0 208V/1Ph TSTAT TRANE HF 1 - 3

SPLIT SYSTEM HEAT PUMP SCHEDULE

INDOOR UNIT TAG OUTDOOR UNIT TAG LOCATION

COOLING PERFORMANCE HEATING PERFORMANCE INDOOR UNIT OUTDOOR UNIT

MANUFACTURER MODEL NOTESCAPACITY (MBH) EER REFRIG. TYPE CAPACITY @ 47°F (MBH) CAPACITY @ 17°F (MBH) COP @ 47°F/17°F DRY CFM WET CFM WEIGHT (lb) MAX FUSE MCA FAN FLA WEIGHT (lb) MAX FUSE MCA V/Ph/Hz

IDU-1 ODU-1 106 IT CLOSET 12.0 13.8 R-410A 12.3 8.4 4.24 304 261 29 SEE ODU-1 1.0 0.65 A 84 15 10.0 208V/1Ph/60Hz MITSUBISHI MSZ-FS12NA / MUZ-FS12NAH 1 - 8

    NOTES:
1. FINISH TO MATCH CEILING, WALL OR DUCTWORK
2. COORDINATE EXACT HEIGHT OF DIFFUSERS W/ G.C. AND ARCHITECTURAL

    NOTES:
1. FINISH TO MATCH CEILING, WALL OR DUCTWORK
2. COORDINATE EXACT HEIGHT OF DIFFUSERS W/ G.C. AND ARCHITECTURAL

    NOTES:
1. INTEGRAL DISCONNECT
2. PROVIDE LOW VOLTAGE TRANSFORMER
3. DISCHARGE T-STAT CONTROLLER

    NOTES:
1. PROVIDE NEW FILTER FOR ALL UNITS UPON ACCEPTANCE OF PROJECT
2. FIELD MOUNTED DISCONNECT SWITCH TO BE PROVIDED & INSTALLED BY E.C.
3. PROVIDE 7-DAY PROGRAMMABLE AUTO-CHANGEOVER HEAT/COOL 

THERMOSTAT/SUBBASE W/ CLEAR LOCKING COVER FOR EACH UNIT
4. OUTDOOR UNITS SHALL HAVE MINIMUM 15.0 SEER RATING

5. REFRIGERATION PIPING TO BE SIZED PER THE TOTAL INSTALLED EQUIVALENT LENGTH. 
PROVIDE LONG LINE REFRIGERANT PIPING KIT (INCLUDING LIQUID LINE SOLENOID VALVES, 
ACCUMULATOR, ETC.) WHENEVER MANUFACTURER'S RECOMMENDED LENGTHS ARE 
EXCEEDED. SEE INSTALLATION INSTRUCTIONS FOR MANUFACTURER'S RECOMMENDED 
EQUIVALENT REFRIGERANT PIPING LENGTHS PRIOR TO PERFORMANING ANY WORK.

6. SINGLE POINT ELEC. POWER CONNECTION
7. CONDENSATE OVERFLOW SWITCH
8. INDOOR UNIT POWERED BY OUTDOOR UNIT

    NOTES:
1. CONTROL VIA TIME SWITCH SET TO OPERATE DURING BUSINESS HOURS
2. SEE TSTAT PROGRAM AT FAN COIL UNIT SCHEDULE

    NOTES:
1. COOLING CAPACITIES ARE RATED IN ACCORDANCE WITH AHHRI STANDARD 210/290 AT 95°F AMBIENT OUTDOOR 

AIR TEMP. 80°F DRY BULB, 67°F WET BULB ENTRANCE AIR TEMP, AND NOMINAL AIR QUANTITY LISTED. 
2. PROVIDE 7-DAY PROGRAMMABLE THERMOSTAT W/ CLEAR, LOCKING COVER
3. FIELD MOUNTED DISCONNECT SWITCH - TO BE PROVIDED & INSTALLED BY E.C.

TSTAT PROGRAM

M-F SAT SUN

8-5 FAN ON
5-8 AUTO

AUTO AUTO

8-5 FAN ON
5-8 OFF

OFF OFF

FCU-3

ERV-3


