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ABBREVIATIONS

RECTANGULAR DUCT BREAK

FLEXIBLE CONNECTION

LINED DUCT

90° ELBOW W/ TURNING VANE

ROUND DUCT BREAK

OPPOSED BLADE DAMPER

PARALLEL BLADE DAMPER

MANUAL DAMPER

SUPPLY UP

RETURN UP

SUPPLY DOWN

RETURN DOWN

ROUND UP

ROUND DOWN

EXHAUST UP

EXHAUST DOWN

FIRE DAMPER / SMOKE DAMPER

COMBINATION FIRE/SMOKE DAMPER

M

F S

FS

MOTORIZED, OPPOSED
BLADE DAMPER

DUCTWORK LEGEND PIPING LEGEND GENERAL NOTES

LOCATION: LITTLE ROCK, AR

OUTDOOR SUMMER (1.0% OCCURRENCE) 95°F DB / 77°F WB
OUTDOOR WINTER (99.6% OCCURRENCE) 16°F DB / 14°F WB

INSIDE SETPOINT SUMMER 70°F DB (50% MAX. RH)
INSIDE SETPOINT WINTER 70°F DB

TEMPERATURE DESIGN CONDITIONS

SEISMIC DESIGN CONDITIONS

1. SEISMIC DESIGN DATA:

A. SEISMIC DESIGN CATERGORY:   D
B. MECHANICAL COMPONENTS IMPORTANCE FACTOR  Ip= 1.5

2. SEISMIC RESTRAINTS ARE NOT REQUIRED FOR THE MECHANICAL OR ELECTRICAL COMPONENTS 
AND SYSTEMS PER THE REQUIREMENTS OF THE INTERNATIONAL BUILDING CODE (IBC) AS DEFINED 
IN ASCE-7-10 SECTION 13.1.14.

A. VAV BOXES SHALL WEIGH LESS THAN 50 POUNDS, SHALL BE RIGIDLY CONNECTED TO  THE 
DUCT SYSTEM, AND SHALL BE SUPPORTED WITH A MINIMUM OF 4 HANGER RODS.

B. NO PIPING IS INCLUDED IN THE DESIGN.
C. ROUND DUCTWORK SHALL BE LESS THAN 28 INCHES DIAMETER.
D. ELECTRICAL CONDUIT SHALL BE LESS THAN 2-1/2 INCHES DIAMETER AND SUSPENDED BY 

INDIVIDUAL HANGER RODS.

1. ALL WORK SHALL COMPLY WITH THE CURRENT EDITION OF THE "ARKANSAS DEPARTMENT OF HEALTH - RULES AND REGULATIONS FOR 
HOSPITALS AND RELATED INSTITUTIONS IN ARKANSAS", "ARKANSAS MECHANICAL CODE", “ARKANSAS ENERGY CODE”,  NFPA 90A, AND ALL 
CITY, STATE, AND LOCAL REQUIREMENTS.  

2. REFER TO THE PROJECT MANUAL FOR FURTHER REQUIREMENTS.

3. ALL HVAC DUCTWORK SHALL BE PRESSURE TESTED AS AN ASSEMBLY AND WITNESSED BY AN OWNER'S REPRESENTATIVE PRIOR TO 
INSTALLATION OF INSULATION.  LEAKAGE TEST PROCEDURE SHALL FOLLOW THE OUTLINES AND CLASSIFICATIONS IN THE CURRENT 
EDITION OF THE SMACNA HVAC AIR DUCT LEAKAGE TEST MANUAL.  MEDIUM PRESSURE SUPPLY DUCTWORK SHALL BE TESTED AT 3.0"WC. 
LOW PRESSURE SUPPLY DUCTWORK, RETURN DUCTWORK, AND EXHAUST DUCTWORK SHALL BE TESTED AT 2.0"WC.  ANY AND ALL AIR 
LEAKS SHALL BE REPAIRED AND RETESTED UNTIL PRESSURE ERQUIREMENTS ARE MET.

4. EXISTING DUCT INSULATION THAT IS FOUND TO BE IN POOR CONDITION OR THAT IS DAMAGED DURING CONSTRUCTION SHALL BE 
REPLACED/REPAIRED TO LIKE NEW CONDITIONS.

5. PERFORM MULTI-TRADE COORDINATION FOR FINAL LOCATION OF ALL DUCTWORK PRIOR TO INSTALLATION.

6. INSTALL ACCESS PANELS IN HARD CEILINGS IN ACCESSIBLE LOCATIONS TO SERVICE VOLUME CONTROL DAMPERS, FIRE AND SMOKE 
DAMPERS, AND PIPE VALVES.

7. PROVIDE MANUAL VOLUME BALANCING DAMPER FOR DUCT BRANCES TO AND FROM ALL AIR DEVICES, REGARDLESS IF DEVICE 
INCORPORATES INTEGRAL DAMPER.

8. VERIFY ALL THERMOSTAT AND WALL MOUNTED SENSOR LOCATIONS WITH CONSTRUCTION MANAGER.

9. VERIFY THAT EACH RATED WALL PENETRATION HAS THE REQUIRED SMOKE DAMPER, FIRE DAMPER, OR COMBINATION FIRE/SMOKE 
DAMPER.

10. PROVIDE MOMENTARY TEST SWITCH TO INTERRUPT POWER AT SMOKE DAMPERS AND COMBINATION DAMPERS FOR MAINTENANCE 
TESTING.  TEST SWITCHES SHALL BE PROVIDED BY CONTROLS CONTRACTOR AND ALL KEYED ALIKE TO EXISTING SWITCHES ON CAMPUS.

11. TESTING OF ALL FIRE, SMOKE, AND COMBINATION DAMPERS SHALL BE COORDINATED TO BE WITNESSED BY OWNER'S REPRESENTATIVE.

12. ALL DUCTWORK SHALL BE CONSTRUCTED FROM GALVANIZED STEEL IN CONFORMANCE WITH SMACNA "HVAC DUCT CONSTRUCTION
STANDARDS," LATEST EDITION.

13. U.L. LISTED FLEXIBLE DUCT RUN-OUTS MAY BE USED, BUT SHALL NOT EXCEED 5'-0" IN LENGTH.  ALL FLEXIBLE DUCT TO BE PROPERLY 
SUPPORTED WITH NO KINKS OR HARD BENDS.

14. DUCT FITTINGS:
* SUPPLY TAKE-OFFS TO CEILING SUPPLY DIFFUSERS TO BE CONICAL TAP OR 45° SIDE TAP.
* ALL DUCT RUN-OUTS TO HAVE LOCKING QUADRANT VOLUME DAMPERS.  PROVIDE STAND-OFF BRACKET TO ACCOMMODATE INSULATION
THICKNESS.
* ALL 90° ROUND ELBOWS TO HAVE R/D=1.5 (UNLESS OTHERWISE NOTED).
* ALL 90° RECTANGULAR ELBOWS TO HAVE TURNING VANES (UNLESS OTHERWISE NOTED). 
* PROVIDE HARD ELBOW WHEN TRANSITIONING FROM RIGID TO FLEXIBLE DUCT WHEN CONNECTING TO AIR DEVICES.  REFER TO DETAIL.

15. DUCTWORK TO BE COORDINATED WITH EXISTING STRUCTURAL, ELECTRICAL, PLUMBING, AND FIRE PROTECTION, COMPONENTS AND 
SYSTEMS.  ALL DUCTWORK THAT HAS TO BE OFFSET DUE TO AN OBSTRUCTION SHALL BE SLOPED WITH 2-30° ELBOWS UNLESS 
OTHERWISE NOTED.

16. CLOSELY COORDINATE LOCATIONS OF INSTALLED EQUIPMENT TO ACHIEVE THE GREATEST ACCESSIBILITY.

17. PROVIDE FLEXIBLE DUCT CONNECTIONS AT INLETS AND OUTLETS OF ALL AIR MOVING EQUIPMENT INCLUDING BUT NOT LIMITED TO AIR 
HANDLERS, FAN COIL UNITS, AND EXHAUST FANS.

18. ALL WALL-MOUNTED, OCCUPANT-CONTROLLED HVAC DEVICES, I.E., THERMOSTATS, HUMIDISTATS, CO2 CONTROLLERS, CONTROL 
PANELS, ETC., SHALL BE MOUNTED 4'-0" ABOVE FINISHED FLOOR.  CONTROLS LOCATED IN PUBLIC AREAS SHALL HAVE CLEAR PLASTIC
LOCKING COVERS.  CONTROLS LOCATED IN AREAS WHERE DAMAGE MAY OCCUR, I.E., MECHANICAL ROOMS, SHOP AREAS, ETC., SHALL
HAVE VENTED STEEL LOCKING COVERS AND SHALL BE PAINTED TO MATCH ADJACENT FINISHES.

19. COORDINATE WORK CLOSELY WITH CONTROLS CONTRACTOR.  PROVIDE ALL NECESSARY DUCT, PIPE TAPS, TEES, WELLS, CONTROL
DAMPERS, AIR MEASURING STATIONS, AND OTHER ACCESSORIES REQUIRED BY CONTROL SYSTEM.

20. INSTALL SERVICE VALVES AT ALL CONNECTIONS TO HVAC EQUIPMENT AND AT NEW PIPING CONNECTION TO EXISTING PIPES.

21. BRANCH CONNECTION RUNOUTS TO AIR DEVICES SHALL MATCH INDICATED AIR DEVICE NECK SIZE UNLESS OTHERWISE NOTED.

RECTANGULAR TRANSITION

90° BEND, ROUND DUCT

45° BEND, ROUND DUCT

45° RECTANGULAR DUCT

30° OR 
LESS

TOP SIDE

TOP SIDE

A 8
120

B 22/22
120

ABBREVIATION   DESCRIPTION

AFF - ABOVE FINISHED FLOOR
AHU - AIR HANDLING UNIT
ATC - AUTOMATED TEMPERATURE CONTROLS
BHP - BRAKE HORSE POWER
BTU - BRITISH THERMAL UNIT
CFM - CUBIC FEET PER MINUTE
CV - CONSTANT VOLUME
CU - CONDENSING UNIT
DB - DRY BULB TEMPERATURE (°F)
DDC - DIRECT DIGITAL CONTROLS
DOAS - DEDICATED OUTSIDE AIR SYSTEM
DN - DOWN
EAT - ENTERING AIR TEMPERATURE
E.C. - ELECTRICAL CONTRACTOR
EF - EXHAUST FAN
ESP - EXTERNAL STATIC PRESSURE
EWT - ENTERING WATER TEMPERATURE
FCU - FAN COIL UNIT
FD - FIRE DAMPER
FLA - FULL LOAD AMPS
FPI - FINS PER INCH
FPM - FEET PER MINUTE
GPM - GALLONS PER MINUTE
IV - INTAKE VENTILATOR 
KW - KILOWATT
LAT - LEAVING AIR TEMPERATURE
LRA - LOCKED ROTOR AMPS
LWT - LEAVING WATER TEMPERATURE
MBH - THOUSAND BTUs PER HOUR
MCA - MINIMUM CIRCUIT AMPS
MOCP - MAXIMUM OVER CURRENT PROTECTION
NC - NORMALLY CLOSED
NO - NORMALLY OPENED
NTS - NOT TO SCALE
OA - OUTSIDE AIR
PSI - POUNDS PER SQUARE INCH
PSIG - PSI GAUGE
PVC - POLYVINYL CHLORIDE PIPE
RA - RETURN AIR
RH - RELATIVE HUMIDITY 
RHC - REHEAT COIL
RLA - RUNNING LOAD AMPS
RPM - REVOLUTIONS PER MINUTE
RPM - ROOM PRESSURE MONITOR
RS/RL - REFRIGERANT SUCTION & LIQUID LINES
RTU - ROOFTOP AIR HANDLING UNIT
SA - SUPPLY AIR
SF - SUPPLY FAN
SP - STATIC PRESSURE
TSP - TOTAL STATIC PRESSURE
VAV - VARIABLE AIR VOLUME
VRF - VARIABLE REFRIGERANT FLOW
VFD - VARIABLE FREQUENCY DRIVE
WB - WET BULB TEMPERATURE (°F)

SYMBOL DESCRIPTION

- RECTANGLE DUCT SIZE (WIDTH x HEIGHT)

- ROUND DUCT SIZE (DIAMETER)

- OVAL DUCT SIZE (WIDTH x HEIGHT)

- KEYED NOTE

- THERMOSTAT / TEMPERATURE SENSOR

- THERMOSTAT WITH LOCKING COVER

- DUCT STATIC PRESSURE SENSOR

- ROOM DIFFERENTIAL PRESSURE MONITOR

- MOTORIZED ACTUATOR

- DEMOLISH TO POINT INDICATED

- CONNECT TO EXISTING POINT INDICATED

- REVISION REFERENCE

- DIFFUSER / GRILLE TAG

           OR

- DIFFUSER / GRILLE TAG

AHU-1 - EQUIPMENT TAG
(E)AHU-1 - (E) EXISTING TO REMAIN
(D)AHU-1 - (D) DEMOLISH

20/12

20∅

1

M

ROUND
NECK SIZE

CALL-OUT

CFM

RECTANGULAR
NECK SIZE

CALL-OUT

CFM

NOTE: ALL SYMBOLS MAY NOT BE USED.

SYMBOL DESCRIPTION

MECHANCIAL COLOR LEGEND

SUPPLY AIR DUCT SYSTEM

RETURN AIR DUCT SYSTEM

GENERAL EXHAUST AIR DUCT SYSTEM

SYMBOL DESCRIPTION

MECHANICAL EQUIPMENT
(NEW)

20/14

1

SYMBOL DESCRIPTION

HOT WATER SUPPLY, HEATING

HOT WATER RETURN, HEATING

CHILLED WATER SUPPLY

CHILLED WATER RETURN

CONDENSER WATER SUPPLY

CONDENSER WATER RETURN

STEAM (NO. INDICATES PRESSURE)

CONDENSATE RETURN

HWS

HWR

CHS

CHR

CWS

CWR

S100

CDR

REFRIGERANT SUCTION

REFRIGERANT LIQUID

RS

RL

CONDENSATE DRAINCD

FLOW DIRECTION

90° ELBOW

45° ELBOW

BRANCH CONNECTION OUT OF SIDE

RISER DOWN (ELBOW)

RISER UP (ELBOW)

CONCENTRIC REDUCER

BRANCH CONNECTION OUT OF 
TWO SIDES

S

2-WAY MOTORIZED VALVE

3-WAY MOTORIZED VALVE

3-WAY VALVE

BALL VALVE

BUTTERFLY VALVE

CHECK VALVE

GATE VALVE

GLOBE VALVE

NEEDLE VALVE

PLUG VALVE

PRESSURE REDUCING VALVE

SOLENOID VALVE

SWING CHECK VALVE

UNION

CAP ON END OF PIPE

CLEAN OUT

1. DEMOLITION OF EXISTING BUILDING SYSTEMS REQURIED FOR REMOVAL SHALL BE REMOVED IN THEIR ENTIRETY BACK TO THEIR POINT 
OF ORIGIN AND CAPPED.  CAPS AND/OR PLUGS MUST BE SPECIFICALLY DESIGNED FOR THE SERVICE IN WHICH THEY ARE EMPLOYED.  NO 
BUILDING SYSTEMS MAY BE ABANDONED IN PLACE UNLESS OTHERWISE NOTED.  SYSTEMS INCLUDE BUT ARE NOT LIMITED TO THE 
FOLLOWING: ELECTRICAL CONDUIT AND WIRING, FIRE PROTECTION PIPING, DOMESTIC WATER PIPING, STORM SEWER PIPING, SANITARY 
SEWER ADN VENT PIPING, MEDICAL GAS PIPING, AND PNEUMATIC CONTROLS COMPRESSED AIR PIPING AND TUBING.

2. CONTRACTOR SHALL VERIFY EXISTING SITE CONDITIONS INCLUDING, BUT NOT LIMITED TO:
* PIPE SIZES AND ROUTING.
* DUCT SIZES AND ROUTING.
* EQUIPMENT CONNECTIONS AND LOCATIONS.
* CONTROLS.

3. PROVIDE NECESSARY MODIFICATIONS TO NEW AND EXISTING SYSTEMS TO FACILITATE THE INSTALLATION OF NEW SYSTEM S AND 
INTERFACE WITH EXISTING SYSTEMS.

4. EXISTING SYSTEMS AND INFORMATION SHOWN ON THESE PLANS WERE DEVELOPED USING EXISTING BUILDING DRAWINGS.  
CONTRACTOR SHALL VERIFY AT SITE ALL EXISTING SYSTEMS.  REMOVE ALL PORTIONS OF DUCT AND PIPING SYSTEMS BEING REMOVED
OR ABANDONED.  TERMINATE EXISTING SYSTEMS ABOVE CEILINGS AND BELOW FLOOR SLABS IN A MANNER THAT WILL NOT CONFLICT 
WITH NEW WORK.  CLOSELY COORDINATE NEW WORK WITH EXISTING SYSTEMS.  PROVIDE OFFSETS IN EXISTING AND NEW SYSTEMS AS
REQUIRED TO AVOID CONFLICTS.

5. COORDINATE AND SCHEDULE ALL CONNECTIONS TO EXISTING SYSTEMS AND SYSTEM SHUT-DOWNS WITH MAINTENANCE PERSONNEL.

6. MAINTAIN EXISTING BUILDING SYSTEMS WITH PHASED DEMOLITION AND INSTALLATION OF NEW WORK, PROVIDING TEMPORARY SERVICES
AS REQUIRED.

7. USE EXISTING PIPING SYSTEM VALVES WHERE POSSIBLE TO ISOLATE SYSTEMS AND TO CAP EXISTING PIPING.  REPLACE EXISTING
VALVES WHERE NECESSARY WHEN EXISTING VALVES WILL NOT HOLD.

8. EXISTING EQUIPMENT BEING REMOVED AND DESIGNATED TO REMAIN THE PROPERTY OF THE OWNER SHALL BE DELIVERED UPON 
REMOVAL TO A LOCATION DESIGNATED BY OWNER.  ALL OTHER SYSTEM COMPONENTS REMOVED SHALL BECOME THE PROPERTY OF THE
CONTRACTOR.

9. REMOVE AND RELOCATE SMALL CONDUIT, CABLE, PIPE AND DUCT, PIPE AND CEILING HANGERS ETC. AS NECESSARY TO ACHIEVE A 
COMPLETE INSTALLED MECHANICAL SYSTEM AS SHOWN ON DRAWINGS.

10. PATCH ALL WALLS, FLOORS, ROOFS AND CEILINGS TO MATCH EXISTING OR NEW (IF APPLIED) FOR ALL OPENINGS CREATED BY 
DEMOLITION WORK OF EQUIPMENT AND HVAC SERVICE PENETRATIONS.

11. REPLACE AND/OR PATCH TO MATCH EXISTING; ANY EXISTING PIPE AND/OR DUCT INSULATION THAT IS TO REMAIN EXISTING AND IS 
DAMAGED OR REMOVED DURING CONSTRUCTION.

12. REFER TO ELECTRICAL PLANS FOR EXTENT OF DEMOLITION WORK RELATING TO WIRING FOR SUPPORT OF HVAC EQUIPMENT TO BE 
REMOVED.

HVAC DEMOLITION / RENOVATION NOTES

MECHANCIAL EQUIPMENT 
(EXISTING TO REMAIN)

MECHANCIAL EQUIPMENT 
(EXISTING TO BE DEMOLISHED)

ISOLATION EXHAUST AIR DUCT SYSTEM

AIR DEVICE COLOR LEGEND

SYMBOL DESCRIPTION

SUPPLY AIR DEVICE

RETURN AIR DEVICE

GENERAL EXHAUST AIR DEVICE

ISOLATION EXHAUST AIR DEVICE

CONTROLS LEGEND

EXISTING DUCT SYSTEM TO REMAIN

EXISTING DUCT SYSTEM TO BE DEMOLISHED

DP

DS

T

T

T
THERMOSTAT

DIFFERENTIAL PRESSURE TRANSMITTER

PIPE TEMPERATURE SENSOR

FLOW SWITCH

OCCUPANCY SENSOR

3−WAY CONTROL VALVE

2−WAY CONTROL VALVE

ELECTRIC PRESSURE SWITCH

PNEUMATIC TRANSDUCER

MAGNEHELIC GUAGE

HIGH STATIC PRESSURE SWITCH

STATIC PRESSURE TRANSMITTER

DUCT MOUNTED SMOKE DETECTOR

END SWITCH

AVERAGING TEMPERATURE SENSOR

LOW LIMIT TEMPERATURE SWITCH

DUCT RELATIVE HUMIDITY SENSOR

DUCT TEMPERATURE SENSOR

TERMINAL CONTROL BUS

ELECTRONIC ACTUATOR

DI

AO

AI

DDC PANEL DIGITAL OUTPUT

DDC PANEL DIGITAL INPUT

BUILDING CONTROL SYSTEM BUS

CONTROL WIRING

DDC PANEL ANALOG OUTPUT

DDC PANEL ANALOG INPUT

DO

PNEUMATIC AIR GAUGE

PNEUMATIC AIR LINE
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MECHANICAL DEMOLITION KEYED NOTES:

REMOVE EXISTING MANUAL BALANCING DAMPER.  PREPARE 
EXISTING DUCTWORK FOR RECONNECTION TO MOTORIZED 
DAMPER PER HVAC PLAN.
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2

M-301

1

M-301

INSTALLATION KEYED NOTES:

EXHAUST AIR DUCT UP THROUGH ROOF TO EXHAUST FAN 
K-EF-19. REFER TO ROOF MECHANICAL PLAN FOR 
CONTINUATION. 

PROVIDE MINIMUM THREE DUCT DIAMETERS OF STRAIGHT 
DUCT AT ALL TERMINAL UNIT INLETS AND OUTLETS TO 
ENSURE AIRFLOW MEASUREMENT ACCURACY.  

LOCATE ROOM DIFFERENTIAL PRESSURE MONITOR 48 
INCHES AFF AND ADJACENT TO PATIENT ROOM DOOR.  
COORDINATE FINAL LOCATION WITH PROJECT MANAGER.

REPLACE EXISTING MANUAL BALANCING DAMPER WITH 
MOTORIZED DAMPER.

TEST AND BALANCE NEW AND EXISTING AIR DEVICES 
SERVING PATIENT ROOMS AND TOILETS TO AIRFLOWS 
INDICATED.  REPORT EXHAUST AND RETURN AIRFLOWS IN 
"STANDARD" AND "NEGATIVE PRESSURE" MODE OF 
OPERATION.

INSTALL A DEDICATED CIRCUIT FOR EXHAUST FAN. CIRCUIT
SHALL BE 3#12, #12G, 3/4" CONDUIT, SUPPLIED FROM 
PANEL "L4W". IN PANEL “L4W”, REMOVE 20A, 1-POLE 
BREAKER AT CIRCUIT 12. INSTALL 20A, 3-POLE BREAKER AT 
CIRCUITS 8, 10,12 TO SERVE FAN VFD. MATCH 
INTERRUPTING RATING OF EXISTING BREAKERS. ROUTE 
CONDUIT FROM VFD TO EXHAUST FAN ABOVE THE 4TH 
FLOOR CEILINGS.  MAINTAIN 36" SERVICE CLEARANCE IN 
FRONT OF 208V PANELS AND 48" SERVICE CLEARANCE IN 
FRONT OF 480V PANELS.
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1 2

SOUTH WING 

MECHANICAL PENTHOUSE

K5110M

K-EF-19

ATRIUM

K4200

ELEVATOR 

ROOM

K5003

3 4

M.8

INSTALLATION KEYED NOTES:

EXHAUST AIR DUCT DOWN THROUGH ROOF.  REFER TO 

FOURTH FLOOR MECHANICAL PLAN FOR CONTINUATION. 

PROVIDE DUCTWORK FLEXIBLE CONNECTION TO EXHAUST 

FAN.  REFER TO MECHANICAL DETAILS.

EXHAUST FAN AND ROOF CURB PROVIDED BY EXHAUST 

FAN MANUFACTURER.  REFER TO MECHANICAL DETAILS 

FOR ADDITIONAL INFORMATION REGARDING ROOF CURB 

AND DUCT PENETRATION THRU ROOF.
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VARIABLE FREQUENCY DRIVE

MARK
REFERENCE PRODUCT

NOTES

VFD-K-EF-19 SQUARE D "S-FLEX" 1

NOTES: 1. FURNISHED AND INSTALLED BY CONTROLS CONTRACTOR.  PROVIDE FULL CONTACT BY-PASS AND BACNET NETWORK INTERFACE.

VOLTS/ø

208/3

LOCATION

MECH PENTHOUSE K5110M

TYPE

PWM

HP

2.0

SERVES

CVICU NEGATIVE ROOM EF

VAV TERMINAL

MARK REFERENCE PRODUCT NOTES

VAV-ET-1 TUTTLE & BAILEY RRV 1

NOTES: 1. SINGLE DUCT ROUND EXHAUST TERMINAL UNIT WITH INTEGRAL DAMPER AND AIRFLOW MEASUREMENT.  GALVANIZED STEEL CONSTRUCTION, SLIP INLET/OUTLET CONNECTIONS, NO LINER, NO REHEAT.  PROVIDE WITH 
CONTROLS MOUNTING BRACKET WITHOUT CONTROLS ENCLOSURE.  REFER TO PLANS FOR CONTROL BRACKET AND DAMPER SHAFT HANDING.  CONTROLS SHALL BE FURNISHED AND INSTALLED BY CONTROLS CONTRACTOR.

MAX N.C. 
(DB)

30

LOCATION

CVICU ROOM K4510

TYPE

SHUT-OFF 6

MAX. APD 
(FT WC)

0.55

SERVES

NEGATIVE ROOM EXHAUST

INLET 
SIZE 
(IN)

MAX. 
INLET SP 
(IN WC)

1.0

MIN. 
AIRFLOW 

(CFM)

0

MAX. 
AIRFLOW 

(CFM)

300

VAV-ET-2 TUTTLE & BAILEY RRV 130CVICU ROOM K4511 SHUT-OFF 0.55NEGATIVE ROOM EXHAUST 1.00325

VAV-ET-3 TUTTLE & BAILEY RRV 130CVICU ROOM K4512 SHUT-OFF 0.55NEGATIVE ROOM EXHAUST 1.00400

VAV-ET-4 TUTTLE & BAILEY RRV 130CVICU ROOM K4513 SHUT-OFF 0.55NEGATIVE ROOM EXHAUST 1.00400

6

6

6

AIR DEVICES

TYPEMARK DESCRIPTION SIZE REFERENCE PRODUCT NOTES

EGGCRATEEXHAUSTA TUTTLE & BAILEY CRE50024"x24"

NOTES: 1. EGGCRATE GRID CORE WITH 1/2"x1/2"x1/2" SPACING, ALUMINUM CONSTRUCTION, STANDARD WHITE FINISH. 
PROVIDE SQUARE TO ROUND TRANSITION.  PROVIDE MANUFACTURER'S MOUNTING FRAME FOR HARD 
CEILING LOCATIONS.

1

INTEGRAL ELECTRICAL
CONDUIT GUIDE

PRE-FABRICATED
ROOF CURB BY FAN 
MANUFACTURER

EXISTING ROOF

NOTE:

ROOF CURB, DISCONNECT SWITCH, BACKDRAFT DAMPER, INSULATION & SEAL 
STRIP SHALL BE PROVIDED BY FAN MANUFACTURER (COORDINATE CURB 
WITH ROOF TYPE AND SLOPE).

MOTOR HOUSING

ELECTRICAL CONDUIT

GRAVITY BACKDRAFT DAMPER DUCT TRANSITION TO 
BACKDRAFT DAMPER 

EXHAUST FAN

MARK
FAN

REFERENCE PRODUCT
NOTES

K-EF-19 GREENHECK GB-180HP 1

NOTES: 1. BELT DRIVE CENTRIFUGAL ROOF EXHAUST FAN.  SPUN ALUMINUM HOUSING, BACKWARD INCLINED ALUMINUM FAN WHEEL.  PROVIDE MOTOR VIBRATION ISOLATION MOUNTS, 
GRAVITY BACKDRAFT DAMPER, 12 INCH INSULATED ROOF CURB, ELECTRICAL DISCONNECT SWITCH

WEIGHT 
(LBS)

113

CFM

1,425

LOCATION

SOUTH WING ROOF

TYPE

DOWNBLAST BELT

ESP

2.0

HP

2.0

VOLTS/ø

208/3

MAX 
SONES

19

MOTOR

RPM

1725

SERVES

CVICU NEGATIVE ROOMS

DRIVE

FLA

7.5

ROOFING NOTE:

ROOF PATCH FOR EXISTING ROOF:  EXTEND PATCH 24" BEYOND NEW ROOF CURB 
FOOTPRINT. ROOF TYPE, COLOR, AND FINISH SHALL MATCH EXISTING NUMBER OF 
LAYERS PER ROOF MANUFACTURER.  ATTACHMENT PER ROOF MANUFACTURER 
RECOMMENDATION.  NEW ROOF MATERIALS, METHODS, AND INSTALLER SHALL BE 
APPROVED BY EXISTING ROOF MEMBRANE MANUFACTURER.  NEW ROOF INSTALLER 
SHALL INSURE THAT ROOF WARRANTY IS NOT VOIDED BY SAID WORK.

CUT NEW OPENING IN EXISTING ROOF STRUCTURE.  SIZE 
OPENING TO ALLOW PROPER FITTING OF NEW DUCT. PROVIDE 
6"x6"x5/16" STEEL ANGLES AS REQUIRED TO SUPPORT NEW 
OPENING.  ANCHOR TO NEAREST STRUCTURE.

PREPARE EXISTING ROOF MEMBRANE TO
ACCEPT GRANULAR SURFACE MODIFIED
BITUMEN TOP SHEET.  EXTEND 24" MIN
BEYOND OUTSIDE EDGE OF CURB.

EXHAUST FAN CURB CAP

INSULATED METAL CURB. EXTEND 
DOWN TO STRUCTURAL CON. SLAB

SEALING MATERIAL-MUST BE
CONT. ON TOP OF THE CURB

2" X PRESSURE TREATED
BLOCKING CONT. TYP.

GASKETED FASTENERS. MIN. 3 PER SIDE

REMOVABLE PRE-FINISHED SHEET 
METAL COUNTERFLASHING

EXTEND FIELD PLIES ABOVE HEAD OF CANT.

4" ROOF CANT. CONT.

EXISTING ROOF SYSTEM

12" MIN.

4" MIN
1" MIN.

1"  FLANGE & HEM

BOLT ON 4"  CENTER

WASHER

DUCT

ALTERNATE 
POSITION OF BOLT

FLANGED
CONNECTION
ON FAN SIDE

FLEXIBLE MATERIAL
SPECIFIED

SHEET METAL AS SPECIFIED
FOR DUCTWORK

1-1/2"  MIN.  TO 3"  MAX.  INSTALLED 
6" NORMAL WITH MATERIAL TAUT

SHEET METAIL AS 
SPECIFIED FOR DUCTWORK

1-1/2" POCKET SLIP

1" x 1/8" BAND IRON
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SEQUENCE OF OPERATION:

1. EXHAUST FAN SHALL ENERGIZE WHEN ANY CONNECTED CVICU 
PATIENT ROOM ENTERS NEGATIVE PRESSURE MODE OF OPERATION 
EITHER BY LOCAL ROOM DIFFERENTIAL PRESSURE MONITOR SWITCH 
OR REMOTELY BY BUILDING AUTOMATION SYSTEM.  VFD SHALL 
MODULATE FAN SPEED TO MAINTAIN EXHAUST AIR DUCT DIFFERENTIAL 
STATIC PRESSURE 2.0" W.G. (ADJUSTABLE).

2. IF ALL EXHAUST AIR TERMINALS ARE CLOSED AND FAN FAILS TO 
CONTROL OFF, FAN HIGH STATIC PRESSURE SWITCH SHALL DE-
ENERGIZE FAN.  MANUAL RESET SHALL BE REQUIRED.

3. PROVIDE THE FOLLOWING ALARMS TO BAS:
FAN FAILURE
FAN HIGH STATIC PRESSURE LIMIT: 3.5 INCHES W.G. (ADJ)

EXHAUST AIR

208/3/60

VFDFIRE ALARM 
INTERLOCK 
(BY DIV 21)

R

(SPEED INDICATION)

(CURRENT STATUS)

CURRENT SENSOR

R

(SPEED CONTROL)

(START-STOP)

E.F.

DI

FAN HIGH STATIC 
PRESSURE 

SWITCH

AI

DO

AO

AI

2/3 DOWN

L

H

AI

EXHAUST 
DUCT

STATIC 
PRESSURE

CONTROLS KEYED NOTES:

MOTORIZED RETURN AIR DAMPER BY ATC CONTRACTOR.  DAMPER 
SHALL FAIL CLOSED.

EXISTING VAV SUPPLY AIR TERMINAL

FAST ACTING ELECTRONIC DAMPER ACTUATOR FURNISHED AND 
INSTALLED BY ATC CONTRACTOR

VAV EXHAUST AIR TERMINAL WITH AVERAGING VELOCITY SENSOR 
FURNISHED AND INSTALLED BY MECHANICAL CONTRACTOR

EXISTING ROOM THERMOSTAT 

POLY TUBING FURNISHED AND INSTALLED BY ATC CONTRACTOR

ROOM DIFFERENTIAL PRESSURE MONITOR FURNISHED AND 
INSTALLED BY ATC CONTRACTOR

DIFFERENTIAL PRESSURE TRANSMITTER FURNISHED AND 
INSTALLED BY ATC CONTRACTOR

ROOM CONTROLLER FURNISHED AND INSTALLED BY ATC 
CONTRACTOR

DAMPER POSITION END SWITCH FURNISHED AND INSTALLED BY 
ATC CONTRACTOR

24 VAC CONTROL TRANSFORMER FURNISHED AND INSTALLED BY 
ATC CONTRACTOR

EQUIPMENT ENCLOSURE TO HOUSE ROOM CONTROL PANEL, 
TRANSFORMER, AND DP TRANSMITTERS. FURNISHED AND 
INSTALLED BY ATC CONTRACTOR

CAPPED TEES FURNISHED AND INSTALLED BY ATC CONTRACTOR

ROOM DIFFERENTIAL STATIC PRESSURE TRANSMITTER FURNISHED 
AND INSTALLED BY ATC CONTRACTOR

T

SEQUENCE OF OPERATION - CVICU PATIENT ROOM:

STANDARD MODE OF OPERATION:
MODE OF OPERATION SHALL BE OCCUPIED AT ALL TIMES WITH POSITIVE DIFFERENTIAL PRESSURE WITH RESPECT TO ADJACENT CORRIDOR.

SUPPLY AIR TERMINAL:
EXISTING SUPPLY AIR TERMINAL DAMPER POSITION SHALL MODULATE AS REQUIRE TO MAINTAIN ROOM TEMPERATURE SETPOINT WITH 
A MINIMUM DAMPER POSITION TO MAINTAIN MINIMUM AIR CHANGE RATE OF 6 ACPH.

EXISTING HOT WATER REHEAT CONTROL VALVE SHALL MODULATE AS REQUIRED TO MAINTAIN THE PATIENT ROOM TEMPERATURE AT 
SETPOINT.  SPACE TEMPERATURE SETPOINT SHALL BE ADJUSTABLE BY THE OCCUPANT AT THE THERMOSTAT FROM A MINIMUM OF 68 
DEG. F (ADJUSTABLE) TO A MAXIMUM OF 75 DEG. F (ADJUSTABLE).

RETURN AIR MOTORIZED DAMPER:
TWO-POSITION RETURN AIR MOTORIZED DAMPER SHALL ENERGIZE TO OPEN POSITION.  OPEN POSITION SHALL BE SET TO RETURN 
AIRFLOW INDICATED ON HVAC PLAN AT AIR DEVICE. DAMPER POSITION END SWITCH SHALL BE MONITORED BY BAS.

EXHAUST AIR TERMINAL:
EXHAUST AIR TERMINAL DAMPER SHALL BE CLOSED. 

NEGATIVE MODE OF OPERATION:
MODE OF OPERATION SHALL BE OCCUPIED AT ALL TIMES WITH NEGATIVE DIFFERENTIAL PRESSURE WITH RESPECT TO ADJACENT CORRIDOR.   

SUPPLY AIR TERMINAL:
EXISTING SUPPLY AIR TERMINAL DAMPER POSITION SHALL MODULATE AS REQUIRE TO MAINTAIN ROOM TEMPERATURE SETPOINT WITH 
A MINIMUM DAMPER POSITION TO MAINTAIN MINIMUM AIR CHANGE RATE OF 6 ACPH.

EXISTING HOT WATER REHEAT CONTROL VALVE SHALL MODULATE AS REQUIRED TO MAINTAIN THE PATIENT ROOM TEMPERATURE AT 
SETPOINT.  SPACE TEMPERATURE SETPOINT SHALL BE ADJUSTABLE BY THE OCCUPANT AT THE THERMOSTAT FROM A MINIMUM OF 68 
DEG. F (ADJUSTABLE) TO A MAXIMUM OF 75 DEG. F (ADJUSTABLE).

RETURN AIR MOTORIZED DAMPER:
TWO-POSITION RETURN AIR MOTORIZED DAMPER SHALL DE-ENERGIZE TO CLOSED POSITION.  CLOSED POSITION SHALL BE SET TO 
RETURN 0 CFM. DAMPER POSITION END SWITCH SHALL BE MONITORED BY BAS.  

EXHAUST AIR TERMINAL:
ROOM DIFFERENTIAL PRESSURE SENSOR SHALL MODULATE EXHAUST AIR TERMINAL DAMPER AS REQUIRED TO MAINTAIN ROOM 
DIFFERENTIAL PRESSURE SETPOINT OF -0.02 INCHES TO -0.05 INCHES W.C. (ADJ) WITH RESPECT TO THE ADJACENT CORRIDOR. 

ROOM PRESSURE MONITOR:
ROOM DIFFERENTIAL PRESSURE SENSOR SHALL MONITOR AND DISPLAY DIFFERENTIAL PRESSURE RELATIONSHIP BETWEEN PATIENT ROOM 
AND ADJACENT CORRIDOR.   

DOOR POSITION SWITCH SHALL BYPASS ROOM PRESSURE CONTROL WHILE DOOR IS IN THE OPEN POSITION.  GENERATE PROPPED DOOR 
ALARM TO BAS AFTER 120 SECONDS (ADJ).

ALARM PARAMETERS:
BAS SHALL MONITOR THE FOLLOWING ALARM CONDITIONS.  ALL SETPOINTS SHALL BE ADJUSTABLE.

ROOM LOW TEMPERATURE ALARM: 65°F OR BELOW
ROOM HIGH TEMPERATURE ALARM: 80°F OR ABOVE
LOW ROOM DIFFERENTIAL PRESSURE: -0.02 INCHES W.C. OR BELOW (WHEN IN NEGATIVE MODE)
HIGH ROOM DIFFERENTIAL PRESSURE: -.0.05 INCHES W.C. OR ABOVE (WHEN IN NEGATIVE MODE)
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