
STANDARD HVAC ABBREVIATIONS

AAV AUTOMATIC AIR VENT
ACCESS ACCESSORIES
AD ACCESS DOOR
AFF ABOVE FINISHED FLOOR
AMP AMPERE
AP ACCESS PANEL
APD AIR PRESSURE DROP
ARI AIR CONDITIONING AND REFRIGERATION INSTITUTE
ASME AMERICAN SOCIETY OF MECHANICAL ENGINEERS
BAS BUILDING AUTOMATION SYSTEM
BD BACKDRAFT DAMPER
BHP BRAKE HORSEPOWER
BTU BRITISH THERMAL UNIT
BTUH BRITISH THERMAL UNIT PER HOUR
CD CEILING DIFFUSER
CFH CUBIC FEET PER HOUR
CFM CUBIC FEET PER MINUTE
CHWR CHILLED WATER RETURN
CHWS CHILLED WATER SUPPLY
CI CAST IRON
CLG COOLING
CO CARBON MONOXIDE
CO2 CARBON DIOXODE
COP COEFFICIENT OF PERFORMANCE
CV CONSTANT VOLUME
CWR CONDENSER WATER RETURN
CWS CONDENSER WATER SUPPLY
DB DECIBELS
DB DRY-BULB TEMPERATURE
DC DISCONNECT
DDC DIRECT DIGITAL CONTROLS
DEG DEGREE DELTA(CHANGE IN TEMPERATURE)
DIA DIAMETER
DIW DEIONIZED WATER
DP DEW POINT TEMPERATURE
DX DIRECT EXPANSION
EA EXHAUST AIR
EAT ENTERING AIR TEMPERATURE
EER ENERGY EFFICIENCY RATIO
EG EXHAUST GRILLE
EMERG EMERGENCY POWER
ESP EXTERNAL STATIC PRESSURE
EWT ENTERING WATER TEMPERATURE
EX. EXISTING
F FAHRENHEIT
F&T FLOAT AND THERMOSTATIC
FA FREE AREA
FD FIRE DAMPER
FLA FULL LOAD AMPERES
FPM FEET PER MINUTE
FPS FEET PER SECOND
FT FEET
FURN FURNISHED
GA GAUGE
GAL GALLONS
GPM GALLONS PER MINUTE

HD HEAD
HOA HAND/OFF/AUTOMATIC
HP HORSEPOWER
HPR HIGH PRESSURE RETURN

(STEAM CONDENSATE)
HSTAT HUMIDISTAT
HTG HEATING
HWR HEATING HOT WATER RETURN
HWS HEATING HOT WATER SUPPLY
HZ HERTZ
I/O INPUT/OUTPUT
IAQ INDOOR AIR QUALITY
IN HG INCHES OF MERCURY
IN WC INCH WATER COLUMN
IN WG INCH WATER GAUGE
IPLV INTERGRATED PART LOAD VALUE
INST INSTALLED
KW KILOWATT
KWH KILOWATT HOUR
LAT LEAVING AIR TEMPERATURE
LBS/HR POUNDS PER HOUR
LF LINEAR FOOT (FEET)
LPR LOW PRESSURE RETURN

(STEAM CONDENSATE)
LPS LOW PRESSURE STEAM
LWT LEAVING WATER TEMPERATURE
MAX MAXIMUM
MBH 1000 BTUH
MCA MINIMUM BRANCH CIRCUIT AMPACITY
MERV MINIMUM EFFICIENCY REPORTING VALUE
MIN MINIMUM
MOD MOTOR OPERATED DAMPER
MPR MEDIUM PRESSURE RETURN

(STEAM CONDENSATE)
MPS MEDIUM PRESSURE STEAM
MRI MAGNETIC RESONANCE IMAGING
MVD MANUAL VOLUME DAMPER
NA NOT APPLICABLE
NC NOISE CRITERIA
NC NORMALLY CLOSED
NO NORMALLY OPEN
NTS NOT TO SCALE
OA OUTSIDE AIR
OCP OVER CURRENT PROTECTION
PD PRESSURE DROP
PPM PARTS PER MILLION
PRS PRESSURE REGULATING (VALVE) STATION
PRV PRESSURE REGULATING VALVE
PSI POUNDS PER SQUARE INCH
PSIA POUNDS PER SQUARE INCH – ABSOLUTE
PSIG POUNDS PER SQUARE INCH – GAGE
RA RETURN AIR
RAT RETURN AIR TEMPERATURE
RH RELATIVE HUMIDITY
RL REFRIGERANT LIQUID LINE
RLA RUN LOAD AMPERE

RO REVERSE OSMOSIS
RPM REVOLUTIONS PER MINUTE
RS REFRIGERANT SUCTION
SA SUPPLY AIR
SAT SUPPLY AIR TEMPERATURE
SC SHADING COEFFICIENT
SCD SMOKE CONTROL DAMPER
SD SMOKE DETECTOR
SENS SENSIBLE HEAT
SP STATIC PRESSURE
TAB TESTING, ADJUSTING, BALANCE
TDH TOTAL DYNAMIC HEAD
TDS TOTAL DISSOLVED SOLIDS
TSP TOTAL STATIC PRESSURE
TSTAT THERMOSTAT
UL UNDERWRITERS LABORATORY
VAV VARIABLE AIR VOLUME
VFD VARIABLE FREQUENCY DRIVE
WB WET-BULB (TEMPERATURE)
WG WATER GAGE
WPD WATER SIDE PRESSURE DROP
WIRE WIRED
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WORK SHOWN FADED INDICATES EXISTING WORK TO REMAIN OR NEW WORK BY 
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WORK SHOWN BOLD-DASHED INDICATES SELECTIVE DEMOLITION WORK

WORK SHOWN BOLD-CONTINUOUS INDICATES NEW WORK

DRAWING SET APPEARANCE

TO BETTER COMMUNICATE SCOPE TO PERMIT AGENCIES AND CONTRACTORS, EACH DRAWING IN THIS DRAWING SET HAS BEEN 
CREATED IN BOTH "COLOR" AND "BLACK AND WHITE". THERE EXISTS A COLOR LAYER WITHIN EACH DRAWING WHERE VISIBILITY IS 
CONTROLLED THROUGH THE PDF LAYER MANAGER. THIS LAYER VISIBILITY CAN BE TOGGLED DISPLAYING EITHER "COLOR" OR "BLACK 
AND WHITE". TO MAINTAIN SCOPE BASED SHADING WHEN PRINTING TO PAPER, BLACK AND WHITE NEEDS TO BE VISIBLE.
FOR FURTHER INSTRUCTIONS, REFER TO CONTRACTOR RESOURCES ON OUR WEBSITE AND DOWNLOAD "DRAWING COLOR 
INSTRUCTIONS".
WWW.KLHENGRS.COM - CONTRACTOR RESOURCES (RIGHT HAND SIDE OF PAGE).

PIPING LINE TYPES

RL
REFRIGERANT LIQUID

RS
REFRIGERANT SUCTION

CD
CONDENSATE DRAIN

SUPPLY MAIN OR BRANCH

RETURN MAIN OR BRANCH

MECHANICAL AIR DEVICES

RR RETURN REGISTER

EXHAUST REGISTERER

CEILING DIFFUSERCD

CD-10"Ø 2'x2' SQUARE CEILING DIFFUSER WITH 10" NECK

MECHANICAL DUCTWORK

SUPPLY DUCT WITH ELBOW TURNED UPUP

SUPPLY DUCT WITH ELBOW TURNED DOWNDN

RETURN DUCT WITH ELBOW TURNED UPUP

RETURN DUCT WITH ELBOW TURNED DOWNDN

EXHAUST DUCT WITH ELBOW TURNED UPUP

EXHAUST DUCT WITH ELBOW TURNED DOWNDN

SUPPLY DUCT24X12 SA

RETURN DUCT24X12 RA

EXHAUST DUCT24X12 EA

OUTSIDE AIR DUCT24X12 OA

1" LINED DUCTWORK

DUCT FLEX CONNECTOR

FLEXIBLE DUCTWORK CONNECTION

BRANCH TAKEOFF

OVAL DUCT 24"/12" RA

REDUCER, CONCENTRIC

REDUCER, NONCONCENTRIC

MECHANICAL DUCTWORK ACCESSORIES

DUCT WITH MANUAL VOLUME DAMPER

ROUND ELBOW WITH TURNING VANES

ELBOW WITH TURNING VANES

DUCT MOUNTED SMOKE DETECTOR (HARD WIRE INTERLOCK TO FAN MOTOR BY E.C.) 
FURNISHED BY E.C., INSTALLED BY M.C. S

MECHANICAL STATS & SENSORS

LOW VOLTAGE THERMOSTATT

MECHANICAL MISCELLANOUS

DI
DIGITAL INPUT

DO
DIGITAL OUTPUT

AI
ANALOG INPUT

AO
ANALOG OUTPUT

I
HARD WIRE INTERLOCK

MECHANICAL CONTRACTOR TO REMOVE EXISTING HVAC EQUIPMENT, 
DUCTWORK, HANGERS, INSULATION, AIR DEVICES, CONTROLS AND 
MISCELLANEOUS EQUIPMENT, ETC... NOT INTENDED FOR REUSE.
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KLH PROJECT #
24470

NEW WORK GENERAL NOTES

A. PROVIDE ALL LABOR, MATERIAL, AND EQUIPMENT NECESSARY TO 
COMPLETELY FURNISH, INSTALL, AND PLACE INTO OPERATION, 
ALL SYSTEMS SHOWN ON THE DRAWINGS AND DELINEATED IN 
THE SPECIFICATIONS IN ACCORDANCE WITH ALL STATE AND 
LOCAL CODES AND ORDINANCES.  REPORT ANY KNOWN 
DISCREPANCIES TO THE ARCHITECT/ENGINEER PRIOR TO 
INSTALLATION. 

B. REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR 
EXACT LOCATIONS OF CEILING DIFFUSERS, REGISTERS AND 
GRILLES.  

C. DO NOT SCALE DRAWINGS; REFER TO ARCHITECTURAL 
DRAWINGS FOR DIMENSIONED LOCATIONS OF WALLS, DOORS, 
WINDOWS, AND CABINETRY. 

D. COORDINATE WORK AND SPACE REQUIREMENTS IN CEILING 
SPACES WITH OTHER TRADES PRIOR TO INSTALLATION. 

E. COORDINATE LOCATIONS AND ORIENTATION OF ROOF MOUNTED 
EQUIPMENT WITH ARCHITECTURAL AND STRUCTURAL DRAWINGS. 

F. COORDINATE WALL LOUVERS WITH ARCHITECTURAL ELEVATIONS 
AND DETAILS. 

G. PROVIDE VOLUME DAMPERS AT ALL SUPPLY, RETURN, AND 
EXHAUST DUCT BRANCH TAKE-OFFS.

H. PROVIDE TURNING VANES IN ALL 90 DEGREE MITERED ELBOWS.  
OMIT TURNING VANES IN ACOUSTIC LINED RETURN DUCT 
ELBOWS. 

I. PROVIDE FLEXIBLE DUCT ON INLET TO EACH CEILING DIFFUSER.  
CUT FLEXIBLE DUCTS TO LENGTH NEEDED AND INSTALL WITHOUT 
KINKS OR SHARP BENDS (BENDS WITH CENTERLINE RADIUS LESS 
THAN DUCT DIAMETER). SUPPORT FLEXIBLE DUCTS WITH 
MINIMUM 1" WIDE METAL STRAPS OR SADDLES. 

J. SIZES OF ACOUSTIC LINED DUCTS ARE NET INSIDE DIMENSION.  
INCREASE SHEET METAL SIZE ACCORDINGLY. 

K. RUNOUTS TO CEILING DIFFUSERS ARE THE SAME SIZE AS THE 
DIFFUSER NECK UNLESS NOTED OTHERWISE. 

L. INSTALL ALL EQUIPMENT WITH CODE REQUIRED AND 
MANUFACTURER RECOMMENDED MINIMUM CLEARANCES FOR 
SERVICE, ACCESS, AND FIRE PROTECTION.

M. MAINTAIN A MINIMUM OF 10 FEET BETWEEN ALL OUTSIDE AIR 
INTAKES AND ALL EXHAUST, VENT, AND FLUE OUTLETS. 

N. ALL MATERIALS EXPOSED WITHIN PLENUMS SHALL BE NON-
COMBUSTIBLE OR SHALL HAVE A FLAME SPREAD INDEX OF NOT 
MORE THAN 25 AND A SMOKE-DEVELOPED INDEX OF NOT MORE 
THAN 50 WHEN TESTED IN ACCORDANCE WITH ASTME E 84. 

REVISIONS

STANDARD HVAC ABBREVIATIONS

AAV AUTOMATIC AIR VENT
ACCESS ACCESSORIES
AD ACCESS DOOR
AFF ABOVE FINISHED FLOOR
AMP AMPERE
AP ACCESS PANEL
APD AIR PRESSURE DROP
ARI AIR CONDITIONING AND REFRIGERATION INSTITUTE
ASME AMERICAN SOCIETY OF MECHANICAL ENGINEERS
BAS BUILDING AUTOMATION SYSTEM
BD BACKDRAFT DAMPER
BHP BRAKE HORSEPOWER
BTU BRITISH THERMAL UNIT
BTUH BRITISH THERMAL UNIT PER HOUR
CD CEILING DIFFUSER
CFH CUBIC FEET PER HOUR
CFM CUBIC FEET PER MINUTE
CHWR CHILLED WATER RETURN
CHWS CHILLED WATER SUPPLY
CI CAST IRON
CLG COOLING
CO CARBON MONOXIDE
CO2 CARBON DIOXODE
COP COEFFICIENT OF PERFORMANCE
CV CONSTANT VOLUME
CWR CONDENSER WATER RETURN
CWS CONDENSER WATER SUPPLY
DB DECIBELS
DB DRY-BULB TEMPERATURE
DC DISCONNECT
DDC DIRECT DIGITAL CONTROLS
DEG DEGREE DELTA(CHANGE IN TEMPERATURE)
DIA DIAMETER
DIW DEIONIZED WATER
DP DEW POINT TEMPERATURE
DX DIRECT EXPANSION
EA EXHAUST AIR
EAT ENTERING AIR TEMPERATURE
EER ENERGY EFFICIENCY RATIO
EG EXHAUST GRILLE
EMERG EMERGENCY POWER
ESP EXTERNAL STATIC PRESSURE
EWT ENTERING WATER TEMPERATURE
EX. EXISTING
F FAHRENHEIT
F&T FLOAT AND THERMOSTATIC
FA FREE AREA
FD FIRE DAMPER
FLA FULL LOAD AMPERES
FPM FEET PER MINUTE
FPS FEET PER SECOND
FT FEET
FURN FURNISHED
GA GAUGE
GAL GALLONS
GPM GALLONS PER MINUTE

HD HEAD
HOA HAND/OFF/AUTOMATIC
HP HORSEPOWER
HPR HIGH PRESSURE RETURN

(STEAM CONDENSATE)
HSTAT HUMIDISTAT
HTG HEATING
HWR HEATING HOT WATER RETURN
HWS HEATING HOT WATER SUPPLY
HZ HERTZ
I/O INPUT/OUTPUT
IAQ INDOOR AIR QUALITY
IN HG INCHES OF MERCURY
IN WC INCH WATER COLUMN
IN WG INCH WATER GAUGE
IPLV INTERGRATED PART LOAD VALUE
INST INSTALLED
KW KILOWATT
KWH KILOWATT HOUR
LAT LEAVING AIR TEMPERATURE
LBS/HR POUNDS PER HOUR
LF LINEAR FOOT (FEET)
LPR LOW PRESSURE RETURN

(STEAM CONDENSATE)
LPS LOW PRESSURE STEAM
LWT LEAVING WATER TEMPERATURE
MAX MAXIMUM
MBH 1000 BTUH
MCA MINIMUM BRANCH CIRCUIT AMPACITY
MERV MINIMUM EFFICIENCY REPORTING VALUE
MIN MINIMUM
MOD MOTOR OPERATED DAMPER
MPR MEDIUM PRESSURE RETURN

(STEAM CONDENSATE)
MPS MEDIUM PRESSURE STEAM
MRI MAGNETIC RESONANCE IMAGING
MVD MANUAL VOLUME DAMPER
NA NOT APPLICABLE
NC NOISE CRITERIA
NC NORMALLY CLOSED
NO NORMALLY OPEN
NTS NOT TO SCALE
OA OUTSIDE AIR
OCP OVER CURRENT PROTECTION
PD PRESSURE DROP
PPM PARTS PER MILLION
PRS PRESSURE REGULATING (VALVE) STATION
PRV PRESSURE REGULATING VALVE
PSI POUNDS PER SQUARE INCH
PSIA POUNDS PER SQUARE INCH – ABSOLUTE
PSIG POUNDS PER SQUARE INCH – GAGE
RA RETURN AIR
RAT RETURN AIR TEMPERATURE
RH RELATIVE HUMIDITY
RL REFRIGERANT LIQUID LINE
RLA RUN LOAD AMPERE

RO REVERSE OSMOSIS
RPM REVOLUTIONS PER MINUTE
RS REFRIGERANT SUCTION
SA SUPPLY AIR
SAT SUPPLY AIR TEMPERATURE
SC SHADING COEFFICIENT
SCD SMOKE CONTROL DAMPER
SD SMOKE DETECTOR
SENS SENSIBLE HEAT
SP STATIC PRESSURE
TAB TESTING, ADJUSTING, BALANCE
TDH TOTAL DYNAMIC HEAD
TDS TOTAL DISSOLVED SOLIDS
TSP TOTAL STATIC PRESSURE
TSTAT THERMOSTAT
UL UNDERWRITERS LABORATORY
VAV VARIABLE AIR VOLUME
VFD VARIABLE FREQUENCY DRIVE
WB WET-BULB (TEMPERATURE)
WG WATER GAGE
WPD WATER SIDE PRESSURE DROP
WIRE WIRED
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WORK SHOWN FADED INDICATES EXISTING WORK TO REMAIN OR NEW WORK BY 
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WORK SHOWN BOLD-DASHED INDICATES SELECTIVE DEMOLITION WORK

WORK SHOWN BOLD-CONTINUOUS INDICATES NEW WORK
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PIPING LINE TYPES

RL
REFRIGERANT LIQUID

RS
REFRIGERANT SUCTION

CD
CONDENSATE DRAIN

SUPPLY MAIN OR BRANCH

RETURN MAIN OR BRANCH

MECHANICAL AIR DEVICES

RR RETURN REGISTER

EXHAUST REGISTERER

CEILING DIFFUSERCD

CD-10"Ø 2'x2' SQUARE CEILING DIFFUSER WITH 10" NECK

MECHANICAL DUCTWORK

SUPPLY DUCT WITH ELBOW TURNED UPUP

SUPPLY DUCT WITH ELBOW TURNED DOWNDN

RETURN DUCT WITH ELBOW TURNED UPUP

RETURN DUCT WITH ELBOW TURNED DOWNDN

EXHAUST DUCT WITH ELBOW TURNED UPUP

EXHAUST DUCT WITH ELBOW TURNED DOWNDN

SUPPLY DUCT24X12 SA

RETURN DUCT24X12 RA

EXHAUST DUCT24X12 EA

OUTSIDE AIR DUCT24X12 OA

1" LINED DUCTWORK

DUCT FLEX CONNECTOR

FLEXIBLE DUCTWORK CONNECTION

BRANCH TAKEOFF

OVAL DUCT 24"/12" RA

REDUCER, CONCENTRIC

REDUCER, NONCONCENTRIC

MECHANICAL DUCTWORK ACCESSORIES

DUCT WITH MANUAL VOLUME DAMPER

ROUND ELBOW WITH TURNING VANES

ELBOW WITH TURNING VANES

DUCT MOUNTED SMOKE DETECTOR (HARD WIRE INTERLOCK TO FAN MOTOR BY E.C.) 
FURNISHED BY E.C., INSTALLED BY M.C. S

MECHANICAL STATS & SENSORS

LOW VOLTAGE THERMOSTATT

MECHANICAL MISCELLANOUS

DI
DIGITAL INPUT

DO
DIGITAL OUTPUT

AI
ANALOG INPUT

AO
ANALOG OUTPUT

I
HARD WIRE INTERLOCK

MECHANICAL CONTRACTOR TO REMOVE EXISTING HVAC EQUIPMENT, 
DUCTWORK, HANGERS, INSULATION, AIR DEVICES, CONTROLS AND 
MISCELLANEOUS EQUIPMENT, ETC... NOT INTENDED FOR REUSE.
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NEW WORK GENERAL NOTES

A. PROVIDE ALL LABOR, MATERIAL, AND EQUIPMENT NECESSARY TO 
COMPLETELY FURNISH, INSTALL, AND PLACE INTO OPERATION, 
ALL SYSTEMS SHOWN ON THE DRAWINGS AND DELINEATED IN 
THE SPECIFICATIONS IN ACCORDANCE WITH ALL STATE AND 
LOCAL CODES AND ORDINANCES.  REPORT ANY KNOWN 
DISCREPANCIES TO THE ARCHITECT/ENGINEER PRIOR TO 
INSTALLATION. 

B. REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR 
EXACT LOCATIONS OF CEILING DIFFUSERS, REGISTERS AND 
GRILLES.  

C. DO NOT SCALE DRAWINGS; REFER TO ARCHITECTURAL 
DRAWINGS FOR DIMENSIONED LOCATIONS OF WALLS, DOORS, 
WINDOWS, AND CABINETRY. 

D. COORDINATE WORK AND SPACE REQUIREMENTS IN CEILING 
SPACES WITH OTHER TRADES PRIOR TO INSTALLATION. 

E. COORDINATE LOCATIONS AND ORIENTATION OF ROOF MOUNTED 
EQUIPMENT WITH ARCHITECTURAL AND STRUCTURAL DRAWINGS. 

F. COORDINATE WALL LOUVERS WITH ARCHITECTURAL ELEVATIONS 
AND DETAILS. 

G. PROVIDE VOLUME DAMPERS AT ALL SUPPLY, RETURN, AND 
EXHAUST DUCT BRANCH TAKE-OFFS.

H. PROVIDE TURNING VANES IN ALL 90 DEGREE MITERED ELBOWS.  
OMIT TURNING VANES IN ACOUSTIC LINED RETURN DUCT 
ELBOWS. 

I. PROVIDE FLEXIBLE DUCT ON INLET TO EACH CEILING DIFFUSER.  
CUT FLEXIBLE DUCTS TO LENGTH NEEDED AND INSTALL WITHOUT 
KINKS OR SHARP BENDS (BENDS WITH CENTERLINE RADIUS LESS 
THAN DUCT DIAMETER). SUPPORT FLEXIBLE DUCTS WITH 
MINIMUM 1" WIDE METAL STRAPS OR SADDLES. 

J. SIZES OF ACOUSTIC LINED DUCTS ARE NET INSIDE DIMENSION.  
INCREASE SHEET METAL SIZE ACCORDINGLY. 

K. RUNOUTS TO CEILING DIFFUSERS ARE THE SAME SIZE AS THE 
DIFFUSER NECK UNLESS NOTED OTHERWISE. 

L. INSTALL ALL EQUIPMENT WITH CODE REQUIRED AND 
MANUFACTURER RECOMMENDED MINIMUM CLEARANCES FOR 
SERVICE, ACCESS, AND FIRE PROTECTION.

M. MAINTAIN A MINIMUM OF 10 FEET BETWEEN ALL OUTSIDE AIR 
INTAKES AND ALL EXHAUST, VENT, AND FLUE OUTLETS. 

N. ALL MATERIALS EXPOSED WITHIN PLENUMS SHALL BE NON-
COMBUSTIBLE OR SHALL HAVE A FLAME SPREAD INDEX OF NOT 
MORE THAN 25 AND A SMOKE-DEVELOPED INDEX OF NOT MORE 
THAN 50 WHEN TESTED IN ACCORDANCE WITH ASTME E 84. 

REVISIONS
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MECHANICAL PLAN - ROOF - OVERALL

REVISIONS

KEYED NOTES

H1 PROVIDE CONDENSATE PUMP FOR DUCTLESS SPLIT
HIGH WALL UNIT.

H2 DUCTWORK THROUGH ROOF SIDEWALL. CUT AND
PATCH ALL WALL PENETRATIONS.

H3 REFRIGERANT DOWN THROUGH DOGHOUSE.

H4 PROVIDE DUCT CURB.

H5 DAMPER TO CLOSE WHEN EXHAUST FAN IS NOT IN
OPERATION.
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TOILET
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DESIGN LAB
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RTU-04
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ON ROOF
CU-01

100 LBS.

RS

RL

16"x16" RA 14"x14" SA 14"x14" SA16"x16" RA

SUPPLY AND RETURN 
EXTERIOR DUCT TO RED LINE 
WITH EXTERIOR INSULATION 
MINIMUM OF R-8 (TYPICAL)

ON ROOF
RTU-07

572 LBS.
ON ROOF
RTU-05

572 LBS.

16"x14" RA 14"x14" SA

12"x26" RA

18"x12" SA

H2 H2 H2 H2 H2
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16"x16" RA

H4

SUPPLY AND RETURN  WITH 
EXTERIOR INSULATION 
MINIMUM OF R-8 (TYPICAL)
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MECHANICAL PLAN - ROOF - OVERALL

REVISIONS

KEYED NOTES

H1 PROVIDE CONDENSATE PUMP FOR DUCTLESS SPLIT
HIGH WALL UNIT.

H2 DUCTWORK THROUGH ROOF SIDEWALL. CUT AND
PATCH ALL WALL PENETRATIONS.

H3 REFRIGERANT DOWN THROUGH DOGHOUSE.

H4 PROVIDE DUCT CURB.

H5 DAMPER TO CLOSE WHEN EXHAUST FAN IS NOT IN
OPERATION.
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44
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2 2
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KEYED NOTES:
1. CONNECT TO STRUCTURE (TYPICAL).
2. GALVANIZED THREADED HANGER RODS

(TYPICAL). SEE SPECIFICATIONS.
3. UNISTRUT.
4. PLATED NUT & WASHER (TYPICAL).
5. CONTINUOUS INSULATION AS SPECIFIED,

(TYPICAL).
6. CHANNEL MOUNTED CLAMPING SYSTEM (TYPICAL).
7. SPACER SIZED TO PREVENT COMPRESSION

OF INSULATION.
8. PLATED DOUBLE NUT AND WASHER.

K = MINIMUM OF 1/2"
M = 1/2" PLUS MAXIMUM TOTAL STATIC

PRESSURE

H = (1" FOR EACH 1" OF MAXIMUM 
NEGATIVE STATIC PRESSURE) + 1"
J = HALF OF H
L = H + J + PIPE DIAMETER + 
INSULATION

NOTE: OUTDOOR UNITS AND UNITS LOCATED IN UNCONDITIONED SPACES WHICH PROVIDE 
COOLING IN THE WINTER MUST HAVE HEAT TRACE ON THE CONDENSATE PIPING.

NEGATIVE PRESSURE

POSITIVE PRESSURE

L

J

CAP

CAP

PIPE FULL SIZE
OF AIR UNIT DRAIN
CONNECTION

AIR UNIT CASING

SEE NOTE B

FLOW

H

GENERAL NOTES:

M

CAP

CAP
PIPE FULL SIZE
OF AIR UNIT DRAIN
CONNECTION

AIR UNIT CASING

SEE NOTE B

FLOW
K

A. LOCATE TRAPS SO AS TO BE 
ACCESSIBLE FOR CLEANING.

B. CONDENSATE PIPING SHALL 
GRADUALLY SLOPE DOWN FROM 
DRAIN TRAP.

C. CONFIRM TRAP REQUIREMENTS 
WITH EQUIPMENT MANUFACTURER.

D. REFER TO SPECIFICATIONS FOR 
MATERIAL AND INSULATION 
REQUIREMENTS.

E. PROVIDE UNION UPSTREAM AND 
DOWNSTREAM OF TRAP.

BOTTOM OF ROOF 
SUPPORT
STRUCTURE/TRUSS 
ABOVE

GENERAL NOTES:

KEYED NOTES:
1. COACH SCREW
2. 1/2" GALVANIZED ROD
3. 1/2" EYELET WITH THREADED END
4. BOLT CONNECTION
5. PAINT GRIP GALVANIZED SPIRAL

SUPPLY AIR DUCT
6. THREADED COUPLING
7. 14 GAUGE X 1" BAND IRON

A. ALL SUPPORTS SHALL BE
PREPARED FOR FUTURE
PAINTING IN THE FIELD.

B. COORDINATE INSTALLATION IN 
FIELD WITH STRUCTURAL BEAMS

C. VERIFY HANGER LENGTHS IN
FIELD

1

2

3

4

6

6

7

5

12" MIN.

ELEVATIONAL VIEW

KEYED NOTES:
1. ROOF MEMBRANE
2. 2"x2"X1/4" GALVANIZED ANGLE FRAME. PITCH 

TOP OF DUCT TO SHED RAINWATER
3. EXTEND TOP ANGLE OF FRAME TO WALL 

EVER 10'-0" (WHERE APPLICABLE)
4. COMPLETELY WEATHERPRROFED & 

RAINTIGHT DUCT ON ROOF
5. 2" LINING
6. PREFAB ROOF CURB
7. PRESSURE TREATED 2x6 SUPPORT WOOD 

NAILOR
8. METAL DECKING
9. 3/8" Ø x2" LAG SCREW, COVER WITH SEALANT
10. FLASHING TO EXTEND UP TO BELOW CURB 

CAP. CURB TYPE AND FLASHING PER 
ROOFING MANUFACTURER'S REQUIREMENTS.

11. ATTACH SUPPORT RAIL TO ROOF DECK, 
APPLY SEALANT AROUND PERIMETER

12. WELD ANGLE TO 3"x3"x1/4" PL.
13. GALVANIZED SHEET METAL CAP

1

2

3

4

5

13 12

7

9

2

6 10

11 8

CD (CEILING 
DIFFUSER)

RR (RETURN
REGISTER)

ER (EXHAUST
REGISTER)

LD
(LINEAR DIFFUSER)

SR
(SUPPLY REGISTER)

TERMINAL DEVICE

VAV

B
R

A
N

C
H

MAIN BRANCH

BRANCH

BRANCH

MVD

SD

SD

SD

GENERAL  NOTES:

1. PROVIDE SPLITTER DAMPER 
(SD) AT ALL MAIN BRANCH 
TAKEOFFS

2. PROVIDE MANUAL VOLUME 
DAMOERS AT ALL BRANCH 
TAKEOFFS

3. PROVIDE MINIMUM 3 TIMES 
STRAIGHT INLET DIAMETER 
TO ALL VAV TERMINAL 
DEVICES

4. DAMPER NOT REQUIRED AT 
TERMINAL DEVICE TAKEOFF

5. ALL MANUAL DAMPERS 
SHALL BE LOCATED IN AN 
ACCESSIBLE CEILING. 
PROVIDE ACCESS PANEL AS 
REQUIRED.

FLOW
AIR

FLOW
AIR

BRANCH

BRANCH

BRANCH

M
A

IN
 B

R
A

N
C

H

MAIN BRANCH

DUCT MAIN DUCT MAIN

MVD

MVD

MVD

MVD

MVD

MVD

AIR
FLOW

AIR
FLOWFLOW

AIR

MAIN BRANCH

DUCT TEE

AIR FLOW

AIR
FLOW FLOW

AIR

KEYED NOTES:
1. 20 GAUGE DOUBLE SHEET 

METAL AIR FOIL FULL DEPTH OF 
MAIN DUCT UP TO 12" WIDE 
BRANCHES 18 GAUGE ON 
WIDER BRANCHES

2. MAIN DUCT
3. GALVANIZED 3/16" ROD
4. VENTLOCK NO. 600-3 DAMPER 

BLADE, BRACKTER & LOCKING 
BALL JOINT WITH 1/4" Ø 
GALVANIZED OPERATOR PAD

5. BRANCH MAIN DUCT
6. DOUBLE THICKNESS TURNING 

VANES (TYPICAL)
7. 3" RADIUS MINIMUM

5

2

3
1

4

6

2

5

3

1

5

7

4

1. SPRING ISOLATORS
2. GALVANIZED ALL THREAD ROD SUSPEND 

FROM BUILDING STRUCTURE AND FROM FAN 
MOUNTING FLANGES. USE CHANNELS 
UNDER FAN AS AN ALTERNATIVE SUPPORT

3. INLINE FAN
4. INLET AND OUTLET DUCT FLANGES, 

CONNECT TO DUCTWORK
5. BACKDRAFT OR MOTOR OPERATED DAMPER 

(SEE SCHEDULE)
6. METAL HANGER, SECURE TO STRUCTURE 

AND TO DUCTWORK
7. FLEXIBLE CANVAS COLLECTION

KEYED NOTES:

DECK / STRUCTURE ABOVE

1 1
44

6

5

7
2

3

2
7
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GENERAL NOTES:

INSULATION

DUCT
SUPPLY
MAIN

KEYED NOTES:

1

9

8

8

4

3

2

7

3

24

6

2

5

1. MAXIMUM LENGTH OF INSUL. FLEX DUCT 
EQUALS 5 FEET. FLEX NOT PERMITTED IN 
INACCESSIBLE CEILINGS

2. INSULATED DUCT, COLLAR AND DIFFUSER 
BY HVAC CONTRACTOR

3. SCOOP
4. SPIN IN FITTING WITH MANUAL VOLUME 

DAMPER
5. INTERNAL BUTTERFLY DAMPER FOR 

DRYWALL APPLICATIONS ONLY. (PROVIDE 
KEY FOR ADJUSTMENT)

6. SECURE TO CEILING PER MANUFACTURER'S 
RECOMMENDATIONS AND PER CEILING FINISH. 
PROVIDE GRID CLIPS PER MFG'R 
REQUIREMENTS. PROVIDE FRAMING FOR 
DRYWALL INSTALLATION.

7. HANGER, SECURE TO STRUCTURE AND 
DUCTWORK

8. PEEL BACK INSULATION AND PROVIDE 
STRAPPING AND SHEET METAL SCREWS AT FLEX 
CONNECTION TO DUCT. THEN PROVIDE 
STRAPPING AROUND INSULATION

9. SUPPORT FLEX TO PREVENT COLLAPSING

A. OMIT FLEX DUCT ON DISTRIBUTION 
SYSTEMS THAT PENETRATE 1-HR FIRE 
BARRIERS. REFER TO ARCHITECTURAL 
PLANS FOR LOCATIONS OF FIRE 
BARRIERS.

6. SHEET METAL PLENUM
7. 1/2" ACOUSTICAL LINING
8. PATTERN CONTROLLER
9. SCREWS, MIN 6" ON CENTER & SEAL 

AIRTIGHT, TYP, BOTH SIDES
10. VOLUME ADJUSTER
11. BAND CLAMP MAXIMUM SAG 1/2" PER FOOT 

BETWEEN SUPPORT BRACING
12. TAKE-OFF SPIN-IN FITTING WITH ADJUSTABLE 

MANUAL DAMPER. LOCATE ABOVE 
ACCESSIBLE CEILING OR PROVIDE ACCESS 
PANEL BELOW DAMPER.

13. SHEET METAL BRANCH DUCT
14. MANUAL VOLUME DAMPER

1. LOW PRESSURE SUPPLY DUCT
2. 1" WIDE BAND AND CLAMP
3. SHEET METAL SCREW
4. INSULATED FLEX. DUCT MAX LENGTH 

5'-0" ABOVE ACCESSIBLE CEILINGS ONLY.
5. PEEL BACK INSULATION AND PROVIDE 

STRAPPING AND SHEET METAL SCREWS 
AT FLEX CONNECTION TO DUCT. THEN 
PROVIDE STRAPPING AROUND 
INSULATION

KEYED NOTES:

12" MIN.

3-1/2" MIN.

CEILINGGENERAL NOTES:
A. WHERE LINEAR DIFFUSER IS ADJACENT TO 

WINDOWS, ADJUST PATTERN CONTROLLER 
TO DIRECT AIRFLOW HORIZONTALLY 
TOWARDS WINDOWS.

1

12

14
13

4

3

2

5

6

7

8

10

9

11

45

1. DUCT, COLLAR AND 
RETURN/EXHAUST REGISTER

2. MANUAL VOLUME DAMPER
3. SECURE TO CEILING PER 

MANUFACTURER'S 
RECOMMENDATIONS AND PER 
CEILING FINISH. PROVIDE GRID CLIPS 
PER MFG'R REQUIREMENTS

4. HANGER, SECURE TO STRUCTURE 
AND DUCTWORK

5. ATTACH DUCT TO REGISTER
6. BALANCING DAMPER FOR FINAL 

BALANCING
7. SHEET METAL DUCTWORK
8. MAIN RETURN/EXHAUST DUCT
9. TAP DROP TO RETURN/EXHAUST 

REGISTER INTO BOTTOM OF BRANCH
10. SPIN IN FITTING
11. HARD SHEET METAL ELBOW AT 

CONNECTION TO AIR DEVICE

KEYED NOTES:

LAY-IN MOUNT

SURFACE MOUNT

W

L

L=1/4W, 4" MIN

ROUND DUCT INSTALLATION

2

4 4
7

8
2

9

1 6

53

11

6

3

1 5

6

1

8
10

2

4

1. DX COOLING COIL
2. CONDITIONED OUTLET AIR 
3. AIR FILTER
4. FAN MOTOR
5. 3/4" CONDENSATE DRAIN WITH TRAP
6. REFRIGERANT LINES (NOT TO BE EXPOESED 

TO OCCUPANT), MAXIMUM PIPING LENGTH 
EQUAL TO 100FT. MAXIMUM ELEVATION 
DIFFERENCE EQUAL TO 50 FT. INSULATE 
SUCTION AND LIQUID LINES. 

7. OUTLET LOUVER 
8. INLET AIR

SIDE VIEW

KEYED NOTES:

WALL

FRONT VIEW

3'-0" MINIMUM CLEARANCE 
FOR SERVICE AND AIR FLOW.

7

8

5

6

4

3

2

1

A. WALL LOUVERS ARE FURNISHED AND 
INSTALLED BY THE GENERAL CONTRACTOR. 
REFER TO ARCHITECTURAL DRAWINGS FOR 
SIZES AND LOCATIONS, UNLESS SPECIFIED 
IN SECTION 23 37 13.00.

1. CAULKING
2. EXTERIOR WALL MOUNTED LOUVER
3. EXTENDED SILL
4. PITCH INSULATED DUCT 10 DEGREES 

TOWARD LOUVER AND SEAL WATERTIGHT
5. MOTOR OPER. DAMPER
6. CLIP ANGLE
7. ANCHOR TO WALL AT 12" O.C.

KEYED NOTES: WALL

GENERAL NOTES:

1

2

1

7

6

5

4 3

y

x

1. 1/2" ACOUSTIC LINING, SEAL AROUND ALL 
WALL PENETRATIONS

2. SEE NEW WORK PLAN FOR REGISTER
3. INTERIOR WALL/PARTITION

A. SEE NEW WORK PLAN FOR DUCT 
SIZE

B. x + y DIMENSIONS SHALL BE 
DETERMINED FROM FLOOR PLANS

GENERAL NOTES: KEYED NOTES:

1
2

3

2

1.  Ductless Split System
a.  The unit shall operate to maintain space temperature set point. The fan shall cycle in sequence with the 
heating/cooling coils to maintain space temperature setpoint. On a call for cooling, the evaporator fan shall start 
and run continuously and mechanical cooling shall stage on. On a call for heating, the evaporator fan and 
mechanical cooling shall shut down. On a further call for heating the reversing valve shall move to the heating 
position and modulate supply fan speed.  
b.  Provide Low Ambient Controls on condensing unit for operation down to -20 degrees F.

2.  Startup
a. The unit shall continuously operate.
b. Provide a 5 minute (adjustable) time delay on compressor start during unoccupied mode to insure flow. 

3. Supply Fan Control
a. The supply fan shall be constant and set to the required CFM. 

4. Space Temperature Control
a. Provide a local wall mounted room temperature sensor with display of space temperature and setpoint (+/- 3 def. 
F. adjustable from setpoint) and occupant temperature override (3 hours adjustable).  Ductless split unit heating 
and cooling shall be controlled to maintain space temperate setpoint. 

ALL OTHER SEQUENCES ARE IN THE SPECIFICATIONS ON M9-901 UNDER SEQUENCE OF OPERATIONS.

x

y

1. 1/2" ACOUSTIC LINING
2. 12x12 RR OT 24x24 RR (UNLESS 

OTHERWISE NOTED)
3. OPENING SAME SIZE AS RR NECK

A. OPENING SIZE:
12x12 RR = 12x12 DUCT
12x24 RR = 12x18 DUCT
24x23 RR = 24x18 DUCT

GENERAL NOTES KEYED NOTES:

24" MIN

6" MIN

2

1

3
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SCALE:  NONE

230529.00-02 - REFRIGERANT PIPING SUPPORT

SCALE:  NONE

232113.23-05 - CONDENSATE DRAIN TRAP POSITIVE & NEGATIVE

SCALE:  NONE

233113.00-03 - DUCT SUPPORT DETAIL B

SCALE:  NONE

233113.00-07 - ROOF DUCT SUPPORT B

SCALE:  NONE

233300.00-01 - MANUAL DAMPER DETAIL

SCALE:  NONE

233423.00-19 - INLINE DIRECT DRIVE GENERAL EXHAUST FAN

SCALE:  NONE

233713.00-04 - DIFFUSER INSTALLATION TYPICAL

SCALE:  NONE

233713.00-14 - PLENUM-LINEAR DIFFUSER

SCALE:  NONE

233713.00-21 - RETURN/EXHAUST REGISTER INSTALLATION

SCALE:  NONE

238126.00-06 - DUCTLESS AIR CONDITION UNIT WALL

SCALE:  NONE

233713.00-07 - EXHAUST LOUVER DETAIL

SCALE:  NONE

233713.00-19 - TRANSFER GRILLE

REVISIONS

SCALE:  NONE

23T-071 - DUCTLESS SPLIT SYSTEM - HEAT PUMP SEQUENCE

SCALE:  NONE

233713.00-13 - PLENUM RETURN GRILLE
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KEYED NOTES:
1. CONNECT TO STRUCTURE (TYPICAL).
2. GALVANIZED THREADED HANGER RODS

(TYPICAL). SEE SPECIFICATIONS.
3. UNISTRUT.
4. PLATED NUT & WASHER (TYPICAL).
5. CONTINUOUS INSULATION AS SPECIFIED,

(TYPICAL).
6. CHANNEL MOUNTED CLAMPING SYSTEM (TYPICAL).
7. SPACER SIZED TO PREVENT COMPRESSION

OF INSULATION.
8. PLATED DOUBLE NUT AND WASHER.

K = MINIMUM OF 1/2"
M = 1/2" PLUS MAXIMUM TOTAL STATIC

PRESSURE

H = (1" FOR EACH 1" OF MAXIMUM 
NEGATIVE STATIC PRESSURE) + 1"
J = HALF OF H
L = H + J + PIPE DIAMETER + 
INSULATION

NOTE: OUTDOOR UNITS AND UNITS LOCATED IN UNCONDITIONED SPACES WHICH PROVIDE 
COOLING IN THE WINTER MUST HAVE HEAT TRACE ON THE CONDENSATE PIPING.

NEGATIVE PRESSURE

POSITIVE PRESSURE

L

J

CAP

CAP

PIPE FULL SIZE
OF AIR UNIT DRAIN
CONNECTION

AIR UNIT CASING

SEE NOTE B

FLOW

H

GENERAL NOTES:

M

CAP

CAP
PIPE FULL SIZE
OF AIR UNIT DRAIN
CONNECTION

AIR UNIT CASING

SEE NOTE B

FLOW
K

A. LOCATE TRAPS SO AS TO BE 
ACCESSIBLE FOR CLEANING.

B. CONDENSATE PIPING SHALL 
GRADUALLY SLOPE DOWN FROM 
DRAIN TRAP.

C. CONFIRM TRAP REQUIREMENTS 
WITH EQUIPMENT MANUFACTURER.

D. REFER TO SPECIFICATIONS FOR 
MATERIAL AND INSULATION 
REQUIREMENTS.

E. PROVIDE UNION UPSTREAM AND 
DOWNSTREAM OF TRAP.

BOTTOM OF ROOF 
SUPPORT
STRUCTURE/TRUSS 
ABOVE

GENERAL NOTES:

KEYED NOTES:
1. COACH SCREW
2. 1/2" GALVANIZED ROD
3. 1/2" EYELET WITH THREADED END
4. BOLT CONNECTION
5. PAINT GRIP GALVANIZED SPIRAL

SUPPLY AIR DUCT
6. THREADED COUPLING
7. 14 GAUGE X 1" BAND IRON

A. ALL SUPPORTS SHALL BE
PREPARED FOR FUTURE
PAINTING IN THE FIELD.

B. COORDINATE INSTALLATION IN 
FIELD WITH STRUCTURAL BEAMS

C. VERIFY HANGER LENGTHS IN
FIELD

1

2

3

4

6

6

7

5

12" MIN.

ELEVATIONAL VIEW

KEYED NOTES:
1. ROOF MEMBRANE
2. 2"x2"X1/4" GALVANIZED ANGLE FRAME. PITCH 

TOP OF DUCT TO SHED RAINWATER
3. EXTEND TOP ANGLE OF FRAME TO WALL 

EVER 10'-0" (WHERE APPLICABLE)
4. COMPLETELY WEATHERPRROFED & 

RAINTIGHT DUCT ON ROOF
5. 2" LINING
6. PREFAB ROOF CURB
7. PRESSURE TREATED 2x6 SUPPORT WOOD 

NAILOR
8. METAL DECKING
9. 3/8" Ø x2" LAG SCREW, COVER WITH SEALANT
10. FLASHING TO EXTEND UP TO BELOW CURB 

CAP. CURB TYPE AND FLASHING PER 
ROOFING MANUFACTURER'S REQUIREMENTS.

11. ATTACH SUPPORT RAIL TO ROOF DECK, 
APPLY SEALANT AROUND PERIMETER

12. WELD ANGLE TO 3"x3"x1/4" PL.
13. GALVANIZED SHEET METAL CAP

1

2

3

4

5

13 12

7

9

2

6 10

11 8

CD (CEILING 
DIFFUSER)

RR (RETURN
REGISTER)

ER (EXHAUST
REGISTER)

LD
(LINEAR DIFFUSER)

SR
(SUPPLY REGISTER)

TERMINAL DEVICE

VAV

B
R

A
N

C
H

MAIN BRANCH

BRANCH

BRANCH

MVD

SD

SD

SD

GENERAL  NOTES:

1. PROVIDE SPLITTER DAMPER 
(SD) AT ALL MAIN BRANCH 
TAKEOFFS

2. PROVIDE MANUAL VOLUME 
DAMOERS AT ALL BRANCH 
TAKEOFFS

3. PROVIDE MINIMUM 3 TIMES 
STRAIGHT INLET DIAMETER 
TO ALL VAV TERMINAL 
DEVICES

4. DAMPER NOT REQUIRED AT 
TERMINAL DEVICE TAKEOFF

5. ALL MANUAL DAMPERS 
SHALL BE LOCATED IN AN 
ACCESSIBLE CEILING. 
PROVIDE ACCESS PANEL AS 
REQUIRED.

FLOW
AIR

FLOW
AIR

BRANCH

BRANCH

BRANCH

M
A

IN
 B

R
A

N
C

H

MAIN BRANCH

DUCT MAIN DUCT MAIN

MVD

MVD

MVD

MVD

MVD

MVD

AIR
FLOW

AIR
FLOWFLOW

AIR

MAIN BRANCH

DUCT TEE

AIR FLOW

AIR
FLOW FLOW

AIR

KEYED NOTES:
1. 20 GAUGE DOUBLE SHEET 

METAL AIR FOIL FULL DEPTH OF 
MAIN DUCT UP TO 12" WIDE 
BRANCHES 18 GAUGE ON 
WIDER BRANCHES

2. MAIN DUCT
3. GALVANIZED 3/16" ROD
4. VENTLOCK NO. 600-3 DAMPER 

BLADE, BRACKTER & LOCKING 
BALL JOINT WITH 1/4" Ø 
GALVANIZED OPERATOR PAD

5. BRANCH MAIN DUCT
6. DOUBLE THICKNESS TURNING 

VANES (TYPICAL)
7. 3" RADIUS MINIMUM

5

2

3
1

4

6

2

5

3

1

5

7

4

1. SPRING ISOLATORS
2. GALVANIZED ALL THREAD ROD SUSPEND 

FROM BUILDING STRUCTURE AND FROM FAN 
MOUNTING FLANGES. USE CHANNELS 
UNDER FAN AS AN ALTERNATIVE SUPPORT

3. INLINE FAN
4. INLET AND OUTLET DUCT FLANGES, 

CONNECT TO DUCTWORK
5. BACKDRAFT OR MOTOR OPERATED DAMPER 

(SEE SCHEDULE)
6. METAL HANGER, SECURE TO STRUCTURE 

AND TO DUCTWORK
7. FLEXIBLE CANVAS COLLECTION

KEYED NOTES:

DECK / STRUCTURE ABOVE

1 1
44

6

5

7
2

3

2
7

6

GENERAL NOTES:

INSULATION

DUCT
SUPPLY
MAIN

KEYED NOTES:

1

9

8

8

4

3

2

7

3

24

6

2

5

1. MAXIMUM LENGTH OF INSUL. FLEX DUCT 
EQUALS 5 FEET. FLEX NOT PERMITTED IN 
INACCESSIBLE CEILINGS

2. INSULATED DUCT, COLLAR AND DIFFUSER 
BY HVAC CONTRACTOR

3. SCOOP
4. SPIN IN FITTING WITH MANUAL VOLUME 

DAMPER
5. INTERNAL BUTTERFLY DAMPER FOR 

DRYWALL APPLICATIONS ONLY. (PROVIDE 
KEY FOR ADJUSTMENT)

6. SECURE TO CEILING PER MANUFACTURER'S 
RECOMMENDATIONS AND PER CEILING FINISH. 
PROVIDE GRID CLIPS PER MFG'R 
REQUIREMENTS. PROVIDE FRAMING FOR 
DRYWALL INSTALLATION.

7. HANGER, SECURE TO STRUCTURE AND 
DUCTWORK

8. PEEL BACK INSULATION AND PROVIDE 
STRAPPING AND SHEET METAL SCREWS AT FLEX 
CONNECTION TO DUCT. THEN PROVIDE 
STRAPPING AROUND INSULATION

9. SUPPORT FLEX TO PREVENT COLLAPSING

A. OMIT FLEX DUCT ON DISTRIBUTION 
SYSTEMS THAT PENETRATE 1-HR FIRE 
BARRIERS. REFER TO ARCHITECTURAL 
PLANS FOR LOCATIONS OF FIRE 
BARRIERS.

6. SHEET METAL PLENUM
7. 1/2" ACOUSTICAL LINING
8. PATTERN CONTROLLER
9. SCREWS, MIN 6" ON CENTER & SEAL 

AIRTIGHT, TYP, BOTH SIDES
10. VOLUME ADJUSTER
11. BAND CLAMP MAXIMUM SAG 1/2" PER FOOT 

BETWEEN SUPPORT BRACING
12. TAKE-OFF SPIN-IN FITTING WITH ADJUSTABLE 

MANUAL DAMPER. LOCATE ABOVE 
ACCESSIBLE CEILING OR PROVIDE ACCESS 
PANEL BELOW DAMPER.

13. SHEET METAL BRANCH DUCT
14. MANUAL VOLUME DAMPER

1. LOW PRESSURE SUPPLY DUCT
2. 1" WIDE BAND AND CLAMP
3. SHEET METAL SCREW
4. INSULATED FLEX. DUCT MAX LENGTH 

5'-0" ABOVE ACCESSIBLE CEILINGS ONLY.
5. PEEL BACK INSULATION AND PROVIDE 

STRAPPING AND SHEET METAL SCREWS 
AT FLEX CONNECTION TO DUCT. THEN 
PROVIDE STRAPPING AROUND 
INSULATION

KEYED NOTES:

12" MIN.

3-1/2" MIN.

CEILINGGENERAL NOTES:
A. WHERE LINEAR DIFFUSER IS ADJACENT TO 

WINDOWS, ADJUST PATTERN CONTROLLER 
TO DIRECT AIRFLOW HORIZONTALLY 
TOWARDS WINDOWS.

1

12

14
13

4

3

2

5

6

7

8

10

9

11

45

1. DUCT, COLLAR AND 
RETURN/EXHAUST REGISTER

2. MANUAL VOLUME DAMPER
3. SECURE TO CEILING PER 

MANUFACTURER'S 
RECOMMENDATIONS AND PER 
CEILING FINISH. PROVIDE GRID CLIPS 
PER MFG'R REQUIREMENTS

4. HANGER, SECURE TO STRUCTURE 
AND DUCTWORK

5. ATTACH DUCT TO REGISTER
6. BALANCING DAMPER FOR FINAL 

BALANCING
7. SHEET METAL DUCTWORK
8. MAIN RETURN/EXHAUST DUCT
9. TAP DROP TO RETURN/EXHAUST 

REGISTER INTO BOTTOM OF BRANCH
10. SPIN IN FITTING
11. HARD SHEET METAL ELBOW AT 

CONNECTION TO AIR DEVICE

KEYED NOTES:

LAY-IN MOUNT

SURFACE MOUNT

W

L

L=1/4W, 4" MIN

ROUND DUCT INSTALLATION

2

4 4
7

8
2

9

1 6

53

11

6

3

1 5

6

1

8
10

2

4

1. DX COOLING COIL
2. CONDITIONED OUTLET AIR 
3. AIR FILTER
4. FAN MOTOR
5. 3/4" CONDENSATE DRAIN WITH TRAP
6. REFRIGERANT LINES (NOT TO BE EXPOESED 

TO OCCUPANT), MAXIMUM PIPING LENGTH 
EQUAL TO 100FT. MAXIMUM ELEVATION 
DIFFERENCE EQUAL TO 50 FT. INSULATE 
SUCTION AND LIQUID LINES. 

7. OUTLET LOUVER 
8. INLET AIR

SIDE VIEW

KEYED NOTES:

WALL

FRONT VIEW

3'-0" MINIMUM CLEARANCE 
FOR SERVICE AND AIR FLOW.

7

8

5

6

4

3

2

1

A. WALL LOUVERS ARE FURNISHED AND 
INSTALLED BY THE GENERAL CONTRACTOR. 
REFER TO ARCHITECTURAL DRAWINGS FOR 
SIZES AND LOCATIONS, UNLESS SPECIFIED 
IN SECTION 23 37 13.00.

1. CAULKING
2. EXTERIOR WALL MOUNTED LOUVER
3. EXTENDED SILL
4. PITCH INSULATED DUCT 10 DEGREES 

TOWARD LOUVER AND SEAL WATERTIGHT
5. MOTOR OPER. DAMPER
6. CLIP ANGLE
7. ANCHOR TO WALL AT 12" O.C.

KEYED NOTES: WALL

GENERAL NOTES:

1

2

1

7

6

5

4 3

y

x

1. 1/2" ACOUSTIC LINING, SEAL AROUND ALL 
WALL PENETRATIONS

2. SEE NEW WORK PLAN FOR REGISTER
3. INTERIOR WALL/PARTITION

A. SEE NEW WORK PLAN FOR DUCT 
SIZE

B. x + y DIMENSIONS SHALL BE 
DETERMINED FROM FLOOR PLANS

GENERAL NOTES: KEYED NOTES:

1
2

3

2

1.  Ductless Split System
a.  The unit shall operate to maintain space temperature set point. The fan shall cycle in sequence with the 
heating/cooling coils to maintain space temperature setpoint. On a call for cooling, the evaporator fan shall start 
and run continuously and mechanical cooling shall stage on. On a call for heating, the evaporator fan and 
mechanical cooling shall shut down. On a further call for heating the reversing valve shall move to the heating 
position and modulate supply fan speed.  
b.  Provide Low Ambient Controls on condensing unit for operation down to -20 degrees F.

2.  Startup
a. The unit shall continuously operate.
b. Provide a 5 minute (adjustable) time delay on compressor start during unoccupied mode to insure flow. 

3. Supply Fan Control
a. The supply fan shall be constant and set to the required CFM. 

4. Space Temperature Control
a. Provide a local wall mounted room temperature sensor with display of space temperature and setpoint (+/- 3 def. 
F. adjustable from setpoint) and occupant temperature override (3 hours adjustable).  Ductless split unit heating 
and cooling shall be controlled to maintain space temperate setpoint. 

ALL OTHER SEQUENCES ARE IN THE SPECIFICATIONS ON M9-901 UNDER SEQUENCE OF OPERATIONS.

x

y

1. 1/2" ACOUSTIC LINING
2. 12x12 RR OT 24x24 RR (UNLESS 

OTHERWISE NOTED)
3. OPENING SAME SIZE AS RR NECK

A. OPENING SIZE:
12x12 RR = 12x12 DUCT
12x24 RR = 12x18 DUCT
24x23 RR = 24x18 DUCT

GENERAL NOTES KEYED NOTES:

24" MIN

6" MIN

2

1

3
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SCALE:  NONE

230529.00-02 - REFRIGERANT PIPING SUPPORT

SCALE:  NONE

232113.23-05 - CONDENSATE DRAIN TRAP POSITIVE & NEGATIVE

SCALE:  NONE

233113.00-03 - DUCT SUPPORT DETAIL B

SCALE:  NONE

233113.00-07 - ROOF DUCT SUPPORT B

SCALE:  NONE

233300.00-01 - MANUAL DAMPER DETAIL

SCALE:  NONE

233423.00-19 - INLINE DIRECT DRIVE GENERAL EXHAUST FAN

SCALE:  NONE

233713.00-04 - DIFFUSER INSTALLATION TYPICAL

SCALE:  NONE

233713.00-14 - PLENUM-LINEAR DIFFUSER

SCALE:  NONE

233713.00-21 - RETURN/EXHAUST REGISTER INSTALLATION

SCALE:  NONE

238126.00-06 - DUCTLESS AIR CONDITION UNIT WALL

SCALE:  NONE

233713.00-07 - EXHAUST LOUVER DETAIL

SCALE:  NONE

233713.00-19 - TRANSFER GRILLE

REVISIONS

SCALE:  NONE

23T-071 - DUCTLESS SPLIT SYSTEM - HEAT PUMP SEQUENCE

SCALE:  NONE

233713.00-13 - PLENUM RETURN GRILLE
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KLH PROJECT #
24470

HVAC DIFFUSERS AND REGISTERS SCHEDULE
TAG MANUFACTURER MODEL FACE MOUNTING MATERIAL FINISH DAMPER TYPE BORDER STYLE

CD-1 TITUS OMNI 24"x24" CEILING STEEL STANDARD WHITE BUTTERFLY LAY IN MOUNTING

CD-2 TITUS OMNI <varies> CEILING STEEL STANDARD WHITE BUTTERFLY LAY IN MOUNTING

ER-1 TITUS 350FL 24"x24" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

ER-2 TITUS 350FL 12"x12" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

RG-1 TITUS 45F 24"x24" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING

RG-2 TITUS 45F 12"x12" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING

TG-1 TITUS 45F 12"x12" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC DUCTLESS SPLIT SYSTEMS (INDOOR UNITS) SCHEDULE

EQUIPMENT
MARK DESCRIPTION LOCATION FED FROM WEIGHT (lbs) MANUFACTURER MODEL EMERGENCY VOLTS PHASE NOMINAL TONS

MAT CLG DB (Deg
F)

MAT CLG WB (Deg
F) CLG MBH (mbh) CLG SENS (mbh)

LAT CLG DB (Deg
F)

LAT CLG WB (Deg
F)

DS-01 DUCTLESS SPLIT HIGH WALL UNIT IT CLOSET 102A CU-01 28 CARRIER 40MAHBQ18XA3 208 1 1.5 80 67 18 15 55 54

DC
MC
SD
CN
TS
C/B
FUSE
FLA
MCA
CP

LOCAL DISCONNECT
MOTOR CONTROL (POWER)
DUCT SMOKE DETECTOR
CONTROLS
TOGGLE SWITCH
H.A.C.R. CIRCUIT BREAKER AT SOURCE PANELBOARD
FUSE AT LOCAL DISCONNECT (VERIFY FIELD RATING)
OPERATING FULL LOAD AMPS
MINIMUM CIRCUIT AMPACITY
CORD AND PLUG CONNECTION

EC
EX
FC
GC
HC
MFR
PC
OR

ELECTRICAL CONTRACTOR
EXISTING
FIRE PROTECTION CONTRACTOR
GENERAL CONTRACTOR
HVAC CONTRACTOR
MANUFACTURER
PLUMBING CONTRACTOR
OWNER OR OTHERS

CS
MCC
MG
MS
VFD
MSR
OV

COMBINATION STARTER
MOTOR CONTROL STARTER
MAGNETIC STARTER OR CONTACT
MANUAL STARTER
VARIABLE FREQUENCY DRIVE
MANUAL STARTER W/ CONTROL RELAY
OVERCURRENT PROTECTION

TC
CPT
BAS
LOW
LINE
RLINE
MAN
FA
CO
INT
ASD
DSD

TIMECLOCK
CONTROL POWER TRANSFORMER
BUILDING AUTOMATION SYSTEM
LOW VOLTAGE CONTROLS
LINE VOLTAGE CONTROLS
REVERSE ACTING LINE VOLTAGE THERMOSTAT
MANUAL
FIRE ALARM
CARBON MONOXIDE SENSOR
INTEGRAL TO EQUIPMENT
AREA SMOKE DETECTOR
DUCT SMOKE DETECTOR

ABBREVIATIONS CONTRACTOR TYPE MOTOR CONTROL TYPE CONTROL TYPE

HVAC ELECTRICAL COORDINATION SCHEDULE

EQUIPMENT MARK DESCRIPTION VOLTS (V) PHASE EMERGENCY BHP (HP) HP (HP) HTG (kW) WATTS FLA (A) MCA (A) OCP (A) FED FROM DC FURN DC INST DC WIRE MC TYPE MC FURN MC INST MC WIRE CN TYPE CN FURN CN INST CN WIRE FA SHUTDOWN

AVAILABLE
FAULT CURRENT

(A) HVACTYPE

CU-01 DUCTLESS SPLIT OUTDOOR CONDENSING UNIT 208 1 16 25 EC EC EC MG MFR MFR MFR LOW MFR MFR MFR 23 81 29.00.00

DS-01 DUCTLESS SPLIT HIGH WALL UNIT 208 1 .2 CU-01 EC EC EC MG MFR MFR MFR LOW MFR MFR MFR 23 81 29.00.01

EF-01 INLINE CENTRIFUGAL FAN 120 1 0.24 467 5 EC EC EC MG MFR MFR MFR TC EC EC EC 23 34 23.00.05

MOD-EF-01 MOTOR OPERATED DAMPER 120 1 1 15 EC EC EC --- ---- --- --- TC HC EC EC 23 34 23.00.05

RTU-01 PACKAGED OUTDOOR ROOFTOP UNIT 208 3 12 44 49 50 EC EC EC MG MFR MFR MFR LOW HC HC HC DUCT SMOKE 23 74 33.00.00

RTU-02 PACKAGED OUTDOOR ROOFTOP UNIT 208 3 15.8 59 64 70 EC EC EC MG MFR MFR MFR LOW HC HC HC DUCT SMOKE 23 74 33.00.00

RTU-03 PACKAGED OUTDOOR ROOFTOP UNIT 208 3 18.4 72 78 80 EC EC EC MG MFR MFR MFR LOW HC HC HC DUCT SMOKE 23 74 33.00.00

RTU-04 PACKAGED OUTDOOR ROOFTOP UNIT 208 3 12 44 49 50 EC EC EC MG MFR MFR MFR LOW HC HC HC DUCT SMOKE 23 74 33.00.00

RTU-05 PACKAGED OUTDOOR ROOFTOP UNIT 208 3 12 44 49 50 EC EC EC MG MFR MFR MFR LOW HC HC HC DUCT SMOKE 23 74 33.00.00

RTU-06 PACKAGED OUTDOOR ROOFTOP UNIT 208 3 12 44 49 50 EC EC EC MG MFR MFR MFR LOW HC HC HC DUCT SMOKE 23 74 33.00.00

RTU-07 PACKAGED OUTDOOR ROOFTOP UNIT 208 3 12 44 49 50 EC EC EC MG MFR MFR MFR LOW HC HC HC DUCT SMOKE 23 74 33.00.00

CROOF
CWALL
CPART
CGLASS
CSOLAR
CLIGHTS
CEQUIP
CPSENS

SENSIBLE HEAT GAIN FROM ROOF
SENSIBLE HEAT GAIN FROM EXTERIOR WALLS
SENSIBLE HEAT GAIN FROM PARITIONS
SENSIBLE HEAT GAIN FROM GLAZING
SENSIBLE HEAT GAIN FROM SOLAR GAIN THROGH GLAZING
SENSIBLE HEAT GAIN FROM INTERIOR LIGHTING
SENSIBLE HEAT GAIN FROM PLUG LOADS, COMPUTERS,
ETC.
SENSIBLE HEAT GAIN FROM PEOPLE

CSSENS
CFAN
COAS
CTSENS
CPLAT
COAL
CTLAT
CTOT

TOTAL SENSIBLE HEAT GAIN TO SPACE
SENSIBLE HEAT GAIN FROM AIR HANDLER FAN
SENSIBLE HEAT GAIN FROM OUTDOOR VENTILATION AIR
TOTAL SENSIBLE HEAT GAIN
LATENT HEAT GAIN FROM PEOPLE
LATENT HEAT  GAIN FROM OUTDOOR VENTILATION AIR
TOTAL LATENT HEAT GAIN
TOTAL HEAT GAIN (SENSIBLE + LATENT)

HROOF
HWALL
HPART
HGLASS
HSLAB
HSPACE
HOA
HTOT

HEAT LOSS FROM ROOF
HEAT LOSS FROM EXTERIOR WALLS
HEAT LOSS FROM PARTITIONS
HEAT LOSS FROM GLAZING
HEAT LOSS FROM SLAB
TOTAL HEAT LOSS FROM SPACE
HEAT LOSS FROM OUTDOOR VENTILATION AIR
TOTAL HEAT LOSS

HVAC LOADS COOLING LOAD BREAKDOWN HEATING LOAD BREAKDOWN

THE HEATING AND COOLING LOAD CALCULATIONS ARE BASED ON THE CLTD/CLF (COOLING LOAD TEMPERATURE DIFFERENCE/COOLING LOAD FACTOR) METHOD.  ASSUMPTIONS AND EXECUTION OF THESE METHODS ARE PER ASHRAE 183-2007...

HVAC LOAD SCHEDULE

EQUIPMENT MARK CROOF CWALL CPART CGLASS CSOLAR CLIGHTS CEQUIP CPSENS CSSENS CFAN COAS CTSENS CPLAT COAL CTLAT CTOT HROOF HWALL HPART HGLASS HSLAB HSPACE HOA HTOT

DS-01 0.1 0 0 0 0 0.4 6.8 0 7.4 0.4 2.6 15 0 3.3 3.3 18.3 0.2 0 0 0 0 0.3 9.8 10.2

RTU-01 0.4 0 0.7 0 0 7.7 0.6 4.9 14.4 0.6 4.5 25.1 4.1 5.7 9.8 34.9 0.9 0 2.7 0 1.5 5.1 17.1 22.2

RTU-02 2.1 0.8 0 2 8.4 8 3.4 1.8 26.7 0.9 3.4 31 0.9 4.3 5.3 36.3 4.4 2.7 0 9.5 5.8 22.6 12.9 35.6

RTU-03 3.2 1 0 3 9.9 12.3 6.8 3.4 40 1.3 5.7 48.1 2.8 7.2 10.1 58.2 6.8 3.6 0 14.4 8.5 33.5 21.6 55.1

RTU-04 0 0.1 3.4 0 1 5.9 7.1 2.6 20.5 0.7 3.5 24.7 2.2 4.4 6.7 31.4 0 0.3 12.9 0.4 6.9 20.6 13.2 33.9

RTU-05 0.1 0 0.3 0 0 4.8 3.4 6.1 14.9 0.6 4.6 25 5.1 5.8 11 36 0.3 0 1.4 0 0.9 2.7 17.5 20.2

RTU-06 0 0 2.1 0 0 6.2 3.7 2.2 14.3 0.6 4.1 24.6 1.8 5.2 7.1 31.7 0 0 8 0 6.1 14.2 15.6 29.8

RTU-07 0.3 0.1 0.3 0.2 0.9 7.1 2.3 1.7 13.3 0.6 3.9 24.2 1.4 4.9 6.3 30.5 0.7 0.6 1.1 0.9 3.7 7.3 14.6 21.9

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC ELECTRIC HEAT ROOFTOP UNITS SCHEDULE

EQUIPMENT
MARK DESCRIPTION CONFIGURATION

WEIGHT
(lbs) MANUFACTURER MODEL

MIN
EER SEER VOLTS PHASE CFM (cfm)

ESP (in
WC)

FAN RPM
(rpm)

BHP
(hp)

HP
(hp)

OACFM
(cfm)

NOMINAL
TONS

MAT CLG DB
(Deg F)

MAT CLG WB
(Deg F)

CLG MBH
(mbh)

CLG SENS
(mbh)

LAT DB
(Deg F)

LAT CLG WB
(Deg F)

HTG MBH
(mbh) HTG KW (kW) FLA (amps) MCA (amps) OCP (amps)

AVAILABLE
FAULT CURRENT ACCESSORIES

RTU-01 PACKAGED OUTDOOR ROOFTOP UNIT SIDE DISCHARGE 572 CARRIER 50FC-A042A5 14 208 3 990 0.5 0 229 3 80 67 35 25 55 54 24 12 44 49 50 14" ROOF CURB

RTU-02 PACKAGED OUTDOOR ROOFTOP UNIT SIDE DISCHARGE 633 CARRIER 50FC-A05A2A5 14 208 3 1330 0.5 0 173 4 78 66 36 31 55 54 36 15.8 59 64 70 14" ROOF CURB

RTU-03 PACKAGED OUTDOOR ROOFTOP UNIT DOWNFLOW 733 CARRIER 50FC-A06A2A5 14 208 3 2060 0.5 0 289 5 78 66 58 48 55 54 56 18.4 72 78 80 14" ROOF CURB, ENTHALPY ECONOMIZER, ECONOMIZER BAROMETRIC RELIEF

RTU-04 PACKAGED OUTDOOR ROOFTOP UNIT SIDE DISCHARGE 572 CARRIER 50FC-A042A5 14 208 3 1040 0.5 0 177 3 79 67 31 25 55 54 34 12 44 49 50 14" ROOF CURB

RTU-05 PACKAGED OUTDOOR ROOFTOP UNIT SIDE DISCHARGE 572 CARRIER 50FC-A042A5 14 208 3 975 0.5 0 234 3 80 67 36 25 55 54 21 12 44 49 50 14" ROOF CURB

RTU-06 PACKAGED OUTDOOR ROOFTOP UNIT SIDE DISCHARGE 572 CARRIER 50FC-A042A5 14 208 3 990 0.5 0 209 3 80 67 32 25 55 54 35 12 44 49 50 14" ROOF CURB

RTU-07 PACKAGED OUTDOOR ROOFTOP UNIT SIDE DISCHARGE 572 CARRIER 50FC-A042A5 14 208 3 975 0.5 0 195 3 79 67 31 24 55 54 25 12 44 49 50 14" ROOF CURB

HVAC VENTILATION SCHEDULE

NUMBER NAME AREA LEVEL CEILING HEIGHT AIR CHGS OA CHGS PEOPLE OA PER PERSON OA PER SQ FT. REQ SUP ACT SUP REQ OA ACT OA ACT RET ACT EXH CRIT OA PRESSURE PCT OPERABLE
NATURAL

VENTILATION

100 LOBBY 490 SF Level 1 12' - 0" 0 0 5 5 0.06 421 450 59 63 450 0 0.1511 E 0

101 WORK AREA 'A' 1789 SF Level 1 12' - 0" 0 0 9 5 0.06 1293 1370 181 192 1370 0 0.1386 E 0

102A IT CLOSET 89 SF Level 1 12' - 0" 0 0 0 0 0 0 600 0 132 600 0 0 E 0

102B MECH 43 SF Level 1 12' - 0" 0 0 0 0 0 93 100 13 14 100 0 0 E 0

103 PRINT/COPY 95 SF Level 1 12' - 0" 0 0 0 0 0.06 129 140 18 20 140 0 0.0571 E 0

104 TOILET 146 SF Level 1 12' - 0" 0 0 0 0 0 95 100 20 21 0 160 0 N 0

105 WELLNESS 128 SF Level 1 12' - 0" 0 0 2 10 0.18 157 160 33 34 160 0 0.3375 E 0

106 GBI OFFICE 248 SF Level 1 12' - 0" 0 0 2 5 0.06 195 200 41 42 200 0 0.155 E 0

107 IDEA SPACE 570 SF Level 1 12' - 0" 0 0 3 5 0.06 338 350 71 74 350 0 0.1742 E 0

108 FOCUS 64 SF Level 1 12' - 0" 0 0 1 5 0.06 95 100 20 21 100 0 0.11 E 0

109 FOCUS 61 SF Level 1 12' - 0" 0 0 1 5 0.06 76 80 16 17 80 0 0.1375 E 0

110A BREAK AREA 617 SF Level 1 12' - 0" 0 0 16 5 0.06 571 575 137 138 575 0 0.2539 E 0

110B BREAK AREA 327 SF Level 1 12' - 0" 0 0 9 5 0.06 396 400 95 96 400 0 0.2025 E 0

111 HUDDLE 152 SF Level 1 12' - 0" 0 0 2 5 0.06 94 100 16 17 100 0 0.24 E 0

112 WOMEN'S TOILET 218 SF Level 1 12' - 0" 0 0 0 0 0 87 90 20 21 0 400 0 N 0

113 HUDDLE 81 SF Level 1 12' - 0" 0 0 2 5 0.06 88 90 15 15 90 0 0.2111 E 0

114 MEN'S TOILET 148 SF Level 1 12' - 0" 0 0 0 0 0 87 90 20 21 0 240 0 N 0

115 DESIGN LAB 301 SF Level 1 12' - 0" 0 0 2 5 0.06 224 230 38 39 230 0 0.1521 E 0

116 CONFERENCE 390 SF Level 1 12' - 0" 0 0 20 5 0.06 526 540 121 124 540 0 0.2851 E 0

117 HUDDLE 138 SF Level 1 12' - 0" 0 0 2 5 0.06 94 100 16 17 100 0 0.22 E 0

118 CORRIDOR Not Placed Not Placed 0 0 0 0 0.06 323 340 71 75 340 0 0.2 E 0

118 CORRIDOR 666 SF Level 1 12' - 0" 0 0 0 0 0.06 243 250 56 58 250 0 0.2 E 0

119 PRINT/COPY 117 SF Level 1 12' - 0" 0 0 0 0 0.06 212 220 36 37 220 0 0.0409 E 0

120 WORK AREA 'B' 1394 SF Level 1 12' - 0" 0 0 7 5 0.06 745 975 149 195 975 0 0.1528 E 0

121 OFFICE 123 SF Level 1 12' - 0" 0 0 1 5 0.06 76 80 13 14 80 0 0.1875 E 0

122 OFFICE 127 SF Level 1 12' - 0" 0 0 1 5 0.06 76 80 13 14 80 0 0.2 E 0

123 OFFICE 123 SF Level 1 12' - 0" 0 0 1 5 0.06 135 140 23 24 140 0 0.1071 E 0

124 WORK AREA 'C' 1572 SF Level 1 12' - 0" 0 0 8 5 0.06 1292 1330 168 173 1330 0 0.1263 E 0

125 UNISEX TOILET 83 SF Level 1 12' - 0" 0 0 0 0 0 17 20 4 5 0 80 0 N 0

TOTAL 10302 SF

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC FANS SCHEDULE

EQUIPMENT
MARK DESCRIPTION LOCATION WEIGHT (lbs) MANUFACTURER MODEL VOLTS PHASE WATTS (Watts) CFM (cfm) ESP (in WC)

FAN RPM
(rpm) BHP (hp) FLA (amps)

AVAILABLE
FAULT CURRENT

EF-01 INLINE CENTRIFUGAL FAN 60 GREENHECK CSP-A1050 120 1 467 880 0.4 1070 0.24 5

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC DUCTLESS SPLIT SYSTEMS (OUTDOOR UNITS) SCHEDULE

EQUIPMENT
MARK DESCRIPTION WEIGHT (lbs) MANUFACTURER MODEL EMERGENCY VOLTS PHASE MIN EER HSPF NOMINAL TONS CLG MBH (mbh) CLG SENS (mbh) HTG MBH (mbh) FLA (amps) MCA (amps) OCP (amps)

AVAILABLE
FAULT CURRENT

CU-01 DUCTLESS SPLIT OUTDOOR CONDENSING UNIT 100 CARRIER 38MARBQ18AA3 208 1 12.5 13.0 1.5 18 15 10 16 25

HVAC LOUVER SCHEDULE

TAG DESCRIPTION MANUFACTURER MODEL FACE SIZE AIRFLOW FREE AREA
MAX PRESSURE DROP

(in. w.g.) MATERIAL FINISH

L-1 EXHAUST LOUVER GREENHECK EDJ-401 26"x18" 880 CFM 1.30 SF 0.07 ALUMINUM STANDARD WHITE

REVISIONS
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KLH PROJECT #
24470

HVAC DIFFUSERS AND REGISTERS SCHEDULE
TAG MANUFACTURER MODEL FACE MOUNTING MATERIAL FINISH DAMPER TYPE BORDER STYLE

CD-1 TITUS OMNI 24"x24" CEILING STEEL STANDARD WHITE BUTTERFLY LAY IN MOUNTING

CD-2 TITUS OMNI <varies> CEILING STEEL STANDARD WHITE BUTTERFLY LAY IN MOUNTING

ER-1 TITUS 350FL 24"x24" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

ER-2 TITUS 350FL 12"x12" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

RG-1 TITUS 45F 24"x24" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING

RG-2 TITUS 45F 12"x12" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING

TG-1 TITUS 45F 12"x12" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC DUCTLESS SPLIT SYSTEMS (INDOOR UNITS) SCHEDULE

EQUIPMENT
MARK DESCRIPTION LOCATION FED FROM WEIGHT (lbs) MANUFACTURER MODEL EMERGENCY VOLTS PHASE NOMINAL TONS

MAT CLG DB (Deg
F)

MAT CLG WB (Deg
F) CLG MBH (mbh) CLG SENS (mbh)

LAT CLG DB (Deg
F)

LAT CLG WB (Deg
F)

DS-01 DUCTLESS SPLIT HIGH WALL UNIT IT CLOSET 102A CU-01 28 CARRIER 40MAHBQ18XA3 208 1 1.5 80 67 18 15 55 54

DC
MC
SD
CN
TS
C/B
FUSE
FLA
MCA
CP

LOCAL DISCONNECT
MOTOR CONTROL (POWER)
DUCT SMOKE DETECTOR
CONTROLS
TOGGLE SWITCH
H.A.C.R. CIRCUIT BREAKER AT SOURCE PANELBOARD
FUSE AT LOCAL DISCONNECT (VERIFY FIELD RATING)
OPERATING FULL LOAD AMPS
MINIMUM CIRCUIT AMPACITY
CORD AND PLUG CONNECTION

EC
EX
FC
GC
HC
MFR
PC
OR

ELECTRICAL CONTRACTOR
EXISTING
FIRE PROTECTION CONTRACTOR
GENERAL CONTRACTOR
HVAC CONTRACTOR
MANUFACTURER
PLUMBING CONTRACTOR
OWNER OR OTHERS

CS
MCC
MG
MS
VFD
MSR
OV

COMBINATION STARTER
MOTOR CONTROL STARTER
MAGNETIC STARTER OR CONTACT
MANUAL STARTER
VARIABLE FREQUENCY DRIVE
MANUAL STARTER W/ CONTROL RELAY
OVERCURRENT PROTECTION

TC
CPT
BAS
LOW
LINE
RLINE
MAN
FA
CO
INT
ASD
DSD

TIMECLOCK
CONTROL POWER TRANSFORMER
BUILDING AUTOMATION SYSTEM
LOW VOLTAGE CONTROLS
LINE VOLTAGE CONTROLS
REVERSE ACTING LINE VOLTAGE THERMOSTAT
MANUAL
FIRE ALARM
CARBON MONOXIDE SENSOR
INTEGRAL TO EQUIPMENT
AREA SMOKE DETECTOR
DUCT SMOKE DETECTOR

ABBREVIATIONS CONTRACTOR TYPE MOTOR CONTROL TYPE CONTROL TYPE

HVAC ELECTRICAL COORDINATION SCHEDULE

EQUIPMENT MARK DESCRIPTION VOLTS (V) PHASE EMERGENCY BHP (HP) HP (HP) HTG (kW) WATTS FLA (A) MCA (A) OCP (A) FED FROM DC FURN DC INST DC WIRE MC TYPE MC FURN MC INST MC WIRE CN TYPE CN FURN CN INST CN WIRE FA SHUTDOWN

AVAILABLE
FAULT CURRENT

(A) HVACTYPE

CU-01 DUCTLESS SPLIT OUTDOOR CONDENSING UNIT 208 1 16 25 EC EC EC MG MFR MFR MFR LOW MFR MFR MFR 23 81 29.00.00

DS-01 DUCTLESS SPLIT HIGH WALL UNIT 208 1 .2 CU-01 EC EC EC MG MFR MFR MFR LOW MFR MFR MFR 23 81 29.00.01

EF-01 INLINE CENTRIFUGAL FAN 120 1 0.24 467 5 EC EC EC MG MFR MFR MFR TC EC EC EC 23 34 23.00.05

MOD-EF-01 MOTOR OPERATED DAMPER 120 1 1 15 EC EC EC --- ---- --- --- TC HC EC EC 23 34 23.00.05

RTU-01 PACKAGED OUTDOOR ROOFTOP UNIT 208 3 12 44 49 50 EC EC EC MG MFR MFR MFR LOW HC HC HC DUCT SMOKE 23 74 33.00.00

RTU-02 PACKAGED OUTDOOR ROOFTOP UNIT 208 3 15.8 59 64 70 EC EC EC MG MFR MFR MFR LOW HC HC HC DUCT SMOKE 23 74 33.00.00

RTU-03 PACKAGED OUTDOOR ROOFTOP UNIT 208 3 18.4 72 78 80 EC EC EC MG MFR MFR MFR LOW HC HC HC DUCT SMOKE 23 74 33.00.00

RTU-04 PACKAGED OUTDOOR ROOFTOP UNIT 208 3 12 44 49 50 EC EC EC MG MFR MFR MFR LOW HC HC HC DUCT SMOKE 23 74 33.00.00

RTU-05 PACKAGED OUTDOOR ROOFTOP UNIT 208 3 12 44 49 50 EC EC EC MG MFR MFR MFR LOW HC HC HC DUCT SMOKE 23 74 33.00.00

RTU-06 PACKAGED OUTDOOR ROOFTOP UNIT 208 3 12 44 49 50 EC EC EC MG MFR MFR MFR LOW HC HC HC DUCT SMOKE 23 74 33.00.00

RTU-07 PACKAGED OUTDOOR ROOFTOP UNIT 208 3 12 44 49 50 EC EC EC MG MFR MFR MFR LOW HC HC HC DUCT SMOKE 23 74 33.00.00

CROOF
CWALL
CPART
CGLASS
CSOLAR
CLIGHTS
CEQUIP
CPSENS

SENSIBLE HEAT GAIN FROM ROOF
SENSIBLE HEAT GAIN FROM EXTERIOR WALLS
SENSIBLE HEAT GAIN FROM PARITIONS
SENSIBLE HEAT GAIN FROM GLAZING
SENSIBLE HEAT GAIN FROM SOLAR GAIN THROGH GLAZING
SENSIBLE HEAT GAIN FROM INTERIOR LIGHTING
SENSIBLE HEAT GAIN FROM PLUG LOADS, COMPUTERS,
ETC.
SENSIBLE HEAT GAIN FROM PEOPLE

CSSENS
CFAN
COAS
CTSENS
CPLAT
COAL
CTLAT
CTOT

TOTAL SENSIBLE HEAT GAIN TO SPACE
SENSIBLE HEAT GAIN FROM AIR HANDLER FAN
SENSIBLE HEAT GAIN FROM OUTDOOR VENTILATION AIR
TOTAL SENSIBLE HEAT GAIN
LATENT HEAT GAIN FROM PEOPLE
LATENT HEAT  GAIN FROM OUTDOOR VENTILATION AIR
TOTAL LATENT HEAT GAIN
TOTAL HEAT GAIN (SENSIBLE + LATENT)

HROOF
HWALL
HPART
HGLASS
HSLAB
HSPACE
HOA
HTOT

HEAT LOSS FROM ROOF
HEAT LOSS FROM EXTERIOR WALLS
HEAT LOSS FROM PARTITIONS
HEAT LOSS FROM GLAZING
HEAT LOSS FROM SLAB
TOTAL HEAT LOSS FROM SPACE
HEAT LOSS FROM OUTDOOR VENTILATION AIR
TOTAL HEAT LOSS

HVAC LOADS COOLING LOAD BREAKDOWN HEATING LOAD BREAKDOWN

THE HEATING AND COOLING LOAD CALCULATIONS ARE BASED ON THE CLTD/CLF (COOLING LOAD TEMPERATURE DIFFERENCE/COOLING LOAD FACTOR) METHOD.  ASSUMPTIONS AND EXECUTION OF THESE METHODS ARE PER ASHRAE 183-2007...

HVAC LOAD SCHEDULE

EQUIPMENT MARK CROOF CWALL CPART CGLASS CSOLAR CLIGHTS CEQUIP CPSENS CSSENS CFAN COAS CTSENS CPLAT COAL CTLAT CTOT HROOF HWALL HPART HGLASS HSLAB HSPACE HOA HTOT

DS-01 0.1 0 0 0 0 0.4 6.8 0 7.4 0.4 2.6 15 0 3.3 3.3 18.3 0.2 0 0 0 0 0.3 9.8 10.2

RTU-01 0.4 0 0.7 0 0 7.7 0.6 4.9 14.4 0.6 4.5 25.1 4.1 5.7 9.8 34.9 0.9 0 2.7 0 1.5 5.1 17.1 22.2

RTU-02 2.1 0.8 0 2 8.4 8 3.4 1.8 26.7 0.9 3.4 31 0.9 4.3 5.3 36.3 4.4 2.7 0 9.5 5.8 22.6 12.9 35.6

RTU-03 3.2 1 0 3 9.9 12.3 6.8 3.4 40 1.3 5.7 48.1 2.8 7.2 10.1 58.2 6.8 3.6 0 14.4 8.5 33.5 21.6 55.1

RTU-04 0 0.1 3.4 0 1 5.9 7.1 2.6 20.5 0.7 3.5 24.7 2.2 4.4 6.7 31.4 0 0.3 12.9 0.4 6.9 20.6 13.2 33.9

RTU-05 0.1 0 0.3 0 0 4.8 3.4 6.1 14.9 0.6 4.6 25 5.1 5.8 11 36 0.3 0 1.4 0 0.9 2.7 17.5 20.2

RTU-06 0 0 2.1 0 0 6.2 3.7 2.2 14.3 0.6 4.1 24.6 1.8 5.2 7.1 31.7 0 0 8 0 6.1 14.2 15.6 29.8

RTU-07 0.3 0.1 0.3 0.2 0.9 7.1 2.3 1.7 13.3 0.6 3.9 24.2 1.4 4.9 6.3 30.5 0.7 0.6 1.1 0.9 3.7 7.3 14.6 21.9

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC ELECTRIC HEAT ROOFTOP UNITS SCHEDULE

EQUIPMENT
MARK DESCRIPTION CONFIGURATION

WEIGHT
(lbs) MANUFACTURER MODEL

MIN
EER SEER VOLTS PHASE CFM (cfm)

ESP (in
WC)

FAN RPM
(rpm)

BHP
(hp)

HP
(hp)

OACFM
(cfm)

NOMINAL
TONS

MAT CLG DB
(Deg F)

MAT CLG WB
(Deg F)

CLG MBH
(mbh)

CLG SENS
(mbh)

LAT DB
(Deg F)

LAT CLG WB
(Deg F)

HTG MBH
(mbh) HTG KW (kW) FLA (amps) MCA (amps) OCP (amps)

AVAILABLE
FAULT CURRENT ACCESSORIES

RTU-01 PACKAGED OUTDOOR ROOFTOP UNIT SIDE DISCHARGE 572 CARRIER 50FC-A042A5 14 208 3 990 0.5 0 229 3 80 67 35 25 55 54 24 12 44 49 50 14" ROOF CURB

RTU-02 PACKAGED OUTDOOR ROOFTOP UNIT SIDE DISCHARGE 633 CARRIER 50FC-A05A2A5 14 208 3 1330 0.5 0 173 4 78 66 36 31 55 54 36 15.8 59 64 70 14" ROOF CURB

RTU-03 PACKAGED OUTDOOR ROOFTOP UNIT DOWNFLOW 733 CARRIER 50FC-A06A2A5 14 208 3 2060 0.5 0 289 5 78 66 58 48 55 54 56 18.4 72 78 80 14" ROOF CURB, ENTHALPY ECONOMIZER, ECONOMIZER BAROMETRIC RELIEF

RTU-04 PACKAGED OUTDOOR ROOFTOP UNIT SIDE DISCHARGE 572 CARRIER 50FC-A042A5 14 208 3 1040 0.5 0 177 3 79 67 31 25 55 54 34 12 44 49 50 14" ROOF CURB

RTU-05 PACKAGED OUTDOOR ROOFTOP UNIT SIDE DISCHARGE 572 CARRIER 50FC-A042A5 14 208 3 975 0.5 0 234 3 80 67 36 25 55 54 21 12 44 49 50 14" ROOF CURB

RTU-06 PACKAGED OUTDOOR ROOFTOP UNIT SIDE DISCHARGE 572 CARRIER 50FC-A042A5 14 208 3 990 0.5 0 209 3 80 67 32 25 55 54 35 12 44 49 50 14" ROOF CURB

RTU-07 PACKAGED OUTDOOR ROOFTOP UNIT SIDE DISCHARGE 572 CARRIER 50FC-A042A5 14 208 3 975 0.5 0 195 3 79 67 31 24 55 54 25 12 44 49 50 14" ROOF CURB

HVAC VENTILATION SCHEDULE

NUMBER NAME AREA LEVEL CEILING HEIGHT AIR CHGS OA CHGS PEOPLE OA PER PERSON OA PER SQ FT. REQ SUP ACT SUP REQ OA ACT OA ACT RET ACT EXH CRIT OA PRESSURE PCT OPERABLE
NATURAL

VENTILATION

100 LOBBY 490 SF Level 1 12' - 0" 0 0 5 5 0.06 421 450 59 63 450 0 0.1511 E 0

101 WORK AREA 'A' 1789 SF Level 1 12' - 0" 0 0 9 5 0.06 1293 1370 181 192 1370 0 0.1386 E 0

102A IT CLOSET 89 SF Level 1 12' - 0" 0 0 0 0 0 0 600 0 132 600 0 0 E 0

102B MECH 43 SF Level 1 12' - 0" 0 0 0 0 0 93 100 13 14 100 0 0 E 0

103 PRINT/COPY 95 SF Level 1 12' - 0" 0 0 0 0 0.06 129 140 18 20 140 0 0.0571 E 0

104 TOILET 146 SF Level 1 12' - 0" 0 0 0 0 0 95 100 20 21 0 160 0 N 0

105 WELLNESS 128 SF Level 1 12' - 0" 0 0 2 10 0.18 157 160 33 34 160 0 0.3375 E 0

106 GBI OFFICE 248 SF Level 1 12' - 0" 0 0 2 5 0.06 195 200 41 42 200 0 0.155 E 0

107 IDEA SPACE 570 SF Level 1 12' - 0" 0 0 3 5 0.06 338 350 71 74 350 0 0.1742 E 0

108 FOCUS 64 SF Level 1 12' - 0" 0 0 1 5 0.06 95 100 20 21 100 0 0.11 E 0

109 FOCUS 61 SF Level 1 12' - 0" 0 0 1 5 0.06 76 80 16 17 80 0 0.1375 E 0

110A BREAK AREA 617 SF Level 1 12' - 0" 0 0 16 5 0.06 571 575 137 138 575 0 0.2539 E 0

110B BREAK AREA 327 SF Level 1 12' - 0" 0 0 9 5 0.06 396 400 95 96 400 0 0.2025 E 0

111 HUDDLE 152 SF Level 1 12' - 0" 0 0 2 5 0.06 94 100 16 17 100 0 0.24 E 0

112 WOMEN'S TOILET 218 SF Level 1 12' - 0" 0 0 0 0 0 87 90 20 21 0 400 0 N 0

113 HUDDLE 81 SF Level 1 12' - 0" 0 0 2 5 0.06 88 90 15 15 90 0 0.2111 E 0

114 MEN'S TOILET 148 SF Level 1 12' - 0" 0 0 0 0 0 87 90 20 21 0 240 0 N 0

115 DESIGN LAB 301 SF Level 1 12' - 0" 0 0 2 5 0.06 224 230 38 39 230 0 0.1521 E 0

116 CONFERENCE 390 SF Level 1 12' - 0" 0 0 20 5 0.06 526 540 121 124 540 0 0.2851 E 0

117 HUDDLE 138 SF Level 1 12' - 0" 0 0 2 5 0.06 94 100 16 17 100 0 0.22 E 0

118 CORRIDOR Not Placed Not Placed 0 0 0 0 0.06 323 340 71 75 340 0 0.2 E 0

118 CORRIDOR 666 SF Level 1 12' - 0" 0 0 0 0 0.06 243 250 56 58 250 0 0.2 E 0

119 PRINT/COPY 117 SF Level 1 12' - 0" 0 0 0 0 0.06 212 220 36 37 220 0 0.0409 E 0

120 WORK AREA 'B' 1394 SF Level 1 12' - 0" 0 0 7 5 0.06 745 975 149 195 975 0 0.1528 E 0

121 OFFICE 123 SF Level 1 12' - 0" 0 0 1 5 0.06 76 80 13 14 80 0 0.1875 E 0

122 OFFICE 127 SF Level 1 12' - 0" 0 0 1 5 0.06 76 80 13 14 80 0 0.2 E 0

123 OFFICE 123 SF Level 1 12' - 0" 0 0 1 5 0.06 135 140 23 24 140 0 0.1071 E 0

124 WORK AREA 'C' 1572 SF Level 1 12' - 0" 0 0 8 5 0.06 1292 1330 168 173 1330 0 0.1263 E 0

125 UNISEX TOILET 83 SF Level 1 12' - 0" 0 0 0 0 0 17 20 4 5 0 80 0 N 0

TOTAL 10302 SF

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC FANS SCHEDULE

EQUIPMENT
MARK DESCRIPTION LOCATION WEIGHT (lbs) MANUFACTURER MODEL VOLTS PHASE WATTS (Watts) CFM (cfm) ESP (in WC)

FAN RPM
(rpm) BHP (hp) FLA (amps)

AVAILABLE
FAULT CURRENT

EF-01 INLINE CENTRIFUGAL FAN 60 GREENHECK CSP-A1050 120 1 467 880 0.4 1070 0.24 5

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC DUCTLESS SPLIT SYSTEMS (OUTDOOR UNITS) SCHEDULE

EQUIPMENT
MARK DESCRIPTION WEIGHT (lbs) MANUFACTURER MODEL EMERGENCY VOLTS PHASE MIN EER HSPF NOMINAL TONS CLG MBH (mbh) CLG SENS (mbh) HTG MBH (mbh) FLA (amps) MCA (amps) OCP (amps)

AVAILABLE
FAULT CURRENT

CU-01 DUCTLESS SPLIT OUTDOOR CONDENSING UNIT 100 CARRIER 38MARBQ18AA3 208 1 12.5 13.0 1.5 18 15 10 16 25

HVAC LOUVER SCHEDULE

TAG DESCRIPTION MANUFACTURER MODEL FACE SIZE AIRFLOW FREE AREA
MAX PRESSURE DROP

(in. w.g.) MATERIAL FINISH

L-1 EXHAUST LOUVER GREENHECK EDJ-401 26"x18" 880 CFM 1.30 SF 0.07 ALUMINUM STANDARD WHITE

REVISIONS

DIRECT DRIVE

DIRECT DRIVE
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