
MECHANICAL SYMBOLS LEGEND

SYMBOLS LEGEND NOTES:

NOTE DESIGNATION

REVISION DESIGNATION

GENERAL REFERENCES/NOTATIONS:

#

ABBREVIATIONS:

PSI POUNDS PER SQUARE INCH

CFM CUBIC FEET PER MINUTE

BTU BRITISH THERMAL UNIT

HZ FREQUENCY

BOTTOM OF DUCTBOD

DRY BULBDB

ESP

EAT

NOISE CRITERIA

ROOFTOP UNIT

NC

RTU

TYPICAL

WET BULB

WATER COLUMN

TYP

WC

WB

EXTERNAL STATIC PRESSURE

ENTERING AIR TEMPERATURE

AFF ABOVE FINISHED FLOOR

ROUND DIFFUSER

DOUBLE LINE DUCT SYMBOLS:

GRILLES/DIFFUSERS:

SQUARE TO ROUND TAP WITH DAMPER

VOLUME DAMPER

DUCTWORK TRANSITION - RECTANGULAR TO ROUND

DUCT ELBOW WITH FIXED TURNING VANES

DUCT BRANCH TAKE-OFF

ROUND SPIN-IN WITH DAMPER

FLEXIBLE DUCT CONNECTION

FLEXIBLE DUCTWORK

SUPPLY OR OUTSIDE AIR DUCT

NEW SHEET METAL DUCTWORK

SUPPLY DUCT ELBOW UP OR DOWN

DUCTWORK TRANSITION

EXHAUST AIR DUCT

RETURN AIR DUCT

RETURN DUCT ELBOW UP OR DOWN

EXHAUST DUCT ELBOW UP OR DOWN

MECHANICAL EQUIPMENT DESIGNATION

DIFFUSER DESIGNATION AND CFM

SUPPLY DIFFUSER WITH 2-WAY THROW

SUPPLY DIFFUSER WITH 3-WAY THROW

SUPPLY DIFFUSER

EXHAUST GRILLE

RETURN GRILLE

SIDEWALL MOUNTED SUPPLY REGISTER

#

TAG

CFM

TYPE

VD

FOB FLAT ON BOTTOM

BACKDRAFT DAMPER

BD

#

MECHANICAL SPECIFICATIONS

PROVIDE EQUIPMENT INDICATED ON THE DRAWINGS, AND AS REQUIRED
FOR A COMPLETE FUNCTIONING SYSTEM.

DEFINITIONS : FURNISH MEANS TO SUPPLY AND DELIVER TO PROJECT SITE,
READY FOR INSTALLATION. INSTALL MEANS TO PLACE IN POSITIONS  AND
MAKE CONNECTIONS FOR SERVICE OR USE. PROVIDE MEANS TO FURNISH
AND INSTALL, COMPLETE AND READY FOR INTENDED USE.

WARRANTY: PROVIDE LABOR AND MATERIALS TO REPAIR OR REPLACE
DEFECTIVE PARTS AND MATERIALS AS REQUIRED FOR ONE YEAR AFTER
SUBSTANTIAL COMPLETION OR OWNER ACCEPTANCE OF THE COMPLETED
PROJECT. PROVIDE A SEPARATE LINE ITEM DEDUCT AMOUNT ON THE 
PROPOSAL FORM TO DELETE WARRANTY SERVICE, AT THE OWNER'S 
OPTION.

COORDINATION: COORDINATE WITH THE WORK OF OTHER TRADES,
EQUIPMENT FURNISHED BY OTHERS, REQUIREMENTS OF THE OWNER, AND
WITH THE CONSTRAINTS OF THE EXISTING CONDITIONS OF THE PROJECT 
SITE.

DUCT DIMENSIONS: UNLESS OTHERWISE NOTED, DUCT DIMENSIONS ON 
THE DRAWINGS ARE INSIDE CLEAR DIMENSIONS.

SHEETMETAL DUCTWORK: PROVIDE SHEETMETAL DUCTWORK FABRICATED 
AND INSTALLED IN ACCORDANCE WITH ASHRAE AND SMACNA STANDARDS,
FOR 1" W.G. PRESSURE CLASS, SEAL CLASS "A". SHEETMETAL SHALL BE
GALVANIZED SHEET STEEL OF LOCK FORMING QUALITY, WITH G90 ZINC
COATING. SHEET STEEL SHALL COMPLY WITH ASTM A653 STANDARD
SPECIFICATION FOR STEEL SHEETMETAL, ZINC COATED (GALVANIZED) OR
ZINC-IRON ALLOY-COATED (GALVANIZED) BY THE HOT DIP PROCESS,
AND A924 STANDARD SPECIFICATION FOR GENERAL REQUIREMENTS FOR 
SHEET, METALLIC-COATED BY THE HOT DIP PROCESS. ALL ANGLE IRON
USED FOR SUPPORT SHALL BE GALVANIZED. CONNECTIONS TO WALLS OR
FLOOR SHALL BE AIR TIGHT WITH ANGLE IRON AND CAULKING. SEAL ALL
DUCT SEAMS, TRANSVERSE AND LONGITUDINAL, AIR TIGHT. PROVIDE
TURNING VANES AT ALL 90° ELBOWS.

ROUND SHEETMETAL: PROVIDE SPIRAL SEAM (ALL SIZES) OR SNAP
LOCK (DUCT SIZES UP TO 10") GALVANIZED STEEL COMPLYING WITH
SMACNA STANDARDS. SPIRAL SEAM DUCTWORK SHALL HAVE SMACNA SEAM
TYPE RL-1.

FLEXIBLE DUCT: PROVIDE FACTORY ASSEMBLED CLASS 1 AIR DUCT (UL
181) WITH 1" THICK 1 PCF FIBERGLASS INSULATION AND REINFORCED
OUTER PROTECTIVE COVER/VAPOR BARRIER. FLEXIBLE DUCT SHALL MEET
NFPA 90A WITH FLAME SPREAD UNDER 25, SMOKE DEVELOPED UNDER
50, AND SHALL BE RATED FOR MINIMUM 2" W.G. PRESSURE AND 0 TO 
250°F TEMPERATURE. PROVIDE SCREW-OPERATED METAL ADJUSTABLE
CLAMPING DEVICES. USE TWIST-LOCK TAP COLLARS AT CONNECTIONS
INTO SHEETMETAL DUCTWORK. MINIMUM EXTENDED LENGTH OF FLEXIBLE
DUCT SHALL NOT EXCEED 6 FEET.

EXPOSED DUCTWORK: EXPOSED DUCTWORK SHALL BE CLEANED OF
DEBRIS AND OIL, THEN WIPED DOWN WITH VINEGAR OR OTHER SURFACE
PREPARING CHEMICAL TO PREPARE DUCT FOR PAINT.

DUCT SEALANT: PROVIDE WATER BASE SYNTHETIC LATEX EMULSION 
PERMANENTLY FLEXIBLE HIGH VELOCITY DUCT SEALANT, DUCTMATE
INDUSTRIES, INC. PRO SEAL OR EQUAL. SEALANT TO BE LOW VOC LEED
COMPLAINT CAPABLE OF 15"W.G. NFPA 90A AND 90B
APPROVED, UL 181B-M LISTED AND UL 723 CLASSIFIED. INSTALL PER
MANUFACTURER INSTRUCTIONS. SEALANT SHALL BE APPROVED FOR 
PLENUM INSTALLATIONS AND MEET FLAME SPREAD AND SMOKE 
DEVELOPED RATINGS FOR PLENUM APPLICATIONS.

DUCT INSTALLATION (ALL MAKE-UP AIR DUCT, ROUND SUPPLY DUCT AND 
ROUND RETURN DUCT ABOVE CEILING): PROVIDE MINIMUM 1-1/2" THICK
BLANKET TYPE FIBERGLASS INSULATION COMPLYING WITH ASTM C-553,
TYPE II, WITH FACTORY APPLIED KRAFT BONDED TO ALUMINUM FOIL,
REINFORCED WITH FIBERGLASS VAPOR BARRIER/JACKET. JACKET SHALL
CONFORM TO ASTM C-1136, TYPE II. INSTALLED R VALUE SHALL BE 6
OR HIGHER WITH A 0.75 PCF DENSITY.

DUCT LINER (ALL RECTANGULAR SUPPLY AND RETURN DUCT, AND
EXPOSED ROUND DUCT): PROVIDE MINIMUM 1" THICK, 3 PCF DENSITY,
LONG TEXTILE FIBER TYPE DUCT LINER, WITH COATING ON THE AIR 
STREAM SIDE CONFORMING TO NFPA 90A. DUCT LINER SHALL BE
SECURED TO DUCT WITH BOTH ADHESIVE AND MECHANICAL FASTENERS.
ADHESIVE SHALL BE LEED COMPLIANT LOW VOC AS RECOMMENDED BY
DUCT LINER MANUFACTURER, AND SHALL COMPLY WITH ASTM C-916.
DUCT LINER FASTENERS SHALL COMPLY WITH SMACNA "HVAC DUCT
CONSTRUCTIONS STANDARDS", LATEST EDITION. THERMAL CONDUCTIVITY
SHALL BE EQUAL TO OR LESS THAN O.24 AT 75°F.

ROUND VOLUME DAMPERS: PROVIDE MINIMUM 20 GAUGE GALVANIZED
STEEL FRAME AND BLADES, MINIMUM 3/8" SQUARE STEEL AXLE, MOLDED
SYNTHETIC BEARINGS, WITH LOCKING POSITION REGULATOR. REGULATOR
SHALL BE POSITIONED WITH SHEETMETAL BRACKET BEYOND DUCT
COVERING AND EXTENSION ROD WITH REGULATOR FOR CEILING OR WALL
INSTALLATION, AS REQUIRED.

RECTANGULAR VOLUME DAMPERS: PROVIDE MINIMUM 16 GAUGE
GALVANIZED STEEL CHANNEL FRAME, 16 GAUGE GALVANIZED STEEL
BLADES, MINIMUM 1/2" HEXAGONAL AXLE, MOLDED SYNTHETIC BEARINGS,
WITH 3/8" SQUARE PLATED STEEL CONTROL SHAFT. LINKAGES SHALL BE
CONCEALED IN THE FRAME. OPERATING SHAFT SHALL EXTENDED BEYOND
FRAME AND DUCT TO A LOCKING QUADRANT WITH ADJUSTABLE LEVER.
MAXIMUM BLADE WIDTH SHALL NOT EXCEED 6".

DUCT TURNING VANES: PROVIDE FABRICATED TURNING VANES AND VANE
RUNNERS, CONSTRUCTED IN ACCORDANCE WITH SMACNA "HVAC DUCT
CONSTRUCTION STANDARDS". PROVIDE TURNING VANES CONSTRUCTED OF
CURVED BLADES, SUPPORTED WITH BARS PERPENDICULAR TO BLADES,
AND SET INTO SIDE STRIPS SUITABLE FOR MOUNTING IN DUCTWORK.
FOLLOW SMACNA GUIDELINES FOR SPACING SUPPORT, AND
CONSTRUCTION. ALL BLADES SHALL BE DOUBLE THICKNESS AIRFOIL TYPE.
    

FLEXIBLE DUCT CONNECTORS: PROVIDE U.L. LABELED 30 OUNCE
NEOPRENE COATED FIBERGLASS FABRIC DUCT CONNECTORS AT DUCT
CONNECTIONS TO ALL VIBRATING EQUIPMENT.

DUCT ACCESS DOOR:PROVIDE HINGED ACCESS DOORS IN DUCTWORK
WHERE REQUIRED FOR ACCESS TO EQUIPMENT. PROVIDE INSULATED 
ACCESS DOORS FOR INSULATED DUCTWORK. CONSTRUCT OF SAME OR
THICKER GAUGE SHEETMETAL AS DUCT IN WHICH IT IS INSTALLED.
PROVIDE FLUSH FRAMES FOR UNINSULATED DUCTS. AND EXTENDED
FRAMES FOR EXTERNALLY INSULATED DUCTS. PROVIDE CONTINUOUS
HINGE ON ONE SIDE, WITH ONE HANDLE-TYPE LATCH FOR ACCESS
DOORS 12" HIGH AND SMALLER, AND TWO HANDLE-TYPE LATCHES FOR
LARGER ACCESS DOOR.

MECHANICAL EQUIPMENT IDENTIFICATION: PROVIDE ENGRAVED PLASTIC
LAMINATE LABEL FOR EACH MAJOR ITEM OF MECHANICAL EQUIPMENT AND
EACH OPERATIONAL DEVICE. SIGNS TO INFORM OPERATOR OF
1/2" HIGH. PROVIDE SIGNS TO INFORM OPERATOR OF OPERATIONAL
REQUIREMENTS, TO INDICATE SAFETY AND EMERGENCY PRECAUTIONS, AND
TO WARN OF HAZARDS AND IMPROPER OPERATION.

TESTING AND BALANCING: TEST AND ADJUST ALL MECHANICAL SYSTEMS
AND EQUIPMENT TO ASSURE PROPER BALANCE AND OPERATION. PERFORM
TESTS IN ACCORDANCE WITH THE MOST CURRENT NEDD OR AABC, AND
ASHRAE STANDARDS. ELIMINATE OBJECTIONABLE NOISE AND VIBRATION.
AND ASSURE PROPER FUNCTION OF CONTROLS. BALANCING CONTRACTOR
SHALL BE AN INDEPENDENT CERTIFIED TEST AND BALANCE CONTRACTOR,
WITH NEBB OR AABC CERTIFICATION. SUBMIT COMPLETED AND CERTIFIED
TEST AND BALANCE REPORT TO OWNER'S REPRESENTATIVE. BALANCE ALL
SYSTEMS TO WITHIN 5% OF AIR FLOWS INDICATED ON THE DRAWINGS,
AND REPORT ALL DISCREPANCIES TO HVAC INSTALLER FOR CORRECTION.
MARK FINAL BALANCE POSITIONS ON DAMPERS WITH PERMANENT MARKER.

OPERATIONS AND MAINTENANCE MANUALS (O&M): AT COMPLETION OF
PROJECT PROVIDE A MINIMUM OF TWO O&M MANUALS IN THREE RING
BINDERS TO THE OWNER/TENANT. MANUALS SHALL HAVE TABS LABELED
WITH ALL SECTIONS SEPARATED WITH A CLEAR INDEX AT THE FRONT.
PROVIDE A WARRANTY LETTER AT THE FRONT OF THE MANUAL STATING
DATES OF WARRANTY (START DATE AND END DATE) AND CONTRACTS WITH
PHONE NUMBERS FOR WARRANTY WORK. PROVIDE A NARRATIVE OF HOW
EACH SYSTEM IS INTENDED TO OPERATE INCLUDING RECOMMENDED 
SETPOINTS. MANUALS SHALL INCLUDE SUBMITTALS OF ALL EQUIPMENT,
SIZE AND OPTIONS SELECTED. PROVIDE ALL BALANCING REPORTS.
PROVIDE MANUFACTURER LITERATURE FOR OPERATION AND MAINTENANCE
FOR ALL THE EQUIPMENT ON THE PROJECT. ALL PERIODIC AND ROUTINE
MAINTENANCE SHALL BE CLEARLY IDENTIFIED. PROVIDE A CONTROLS
SECTION LISTING SYSTEM OPERATING AND CONTROL INSTRUCTIONS,
MAINTENANCE, CALIBRATION, WIRING DIAGRAMS, SCHEMATICS AND CONTROL
SEQUENCE DESCRIPTIONS.

SHOP DRAWINGS/SUBMITTALS: SUBMIT ELECTRONIC SUBMITTALS AND SHOP 
DRAWINGS VIA EMAIL AS PDF ELECTRONIC FILES. PROVIDE SUBMITTALS ON
ALL MECHANICAL EQUIPMENT (INCLUDING CONTROLS PACKAGES), AIR
DISTRIBUTION DEVICES, DUCTWORK, DAMPERS, AND INSULATION.
SUBMITTALS AND SHOP DRAWINGS SHALL INCLUDE THE FOLLOWING
INFORMATION:
· PROJECT NAME
· DATE
· NAME AND ADDRESS OF ARCHITECT AND MEP ENGINEER
· NAME OF CONSTRUCTION MANAGER
· NAME OF CONTRACTOR
· NAME OF FIRM OR ENTITY THAT PREPARED SUBMITTAL
· NAME OF SUBCONTRACTOR, MANUFACTURER, AND SUPPLIER.
· CATEGORY AND TYPE OF SUBMITTAL
· MANUFACTURER NAME
· PRODUCT NAME 
· DRAWING NUMBER AND DETAIL REFERENCES, AS APPROPRIATE
· INDICATION OF FULL OR SUBMITTAL
· TRANSMITTAL NUMBER
· REMARKS

IDENTIFY DEVIATIONS FROM THE CONTRACT DOCUMENTS ON SHOP
DRAWING AND SUBMITTALS. FURNISH COPIES OF FINAL SUBMITTALS
TO MANUFACTURERS, SUBCONTRACTORS, SUPPLIERS, FABRICATORS,
INSTALLERS, AUTHORITIES HAVING JURISDICTION, AND OTHERS AS 
NECESSARY FOR PERFORMANCE OF CONSTRUCTION ACTIVITIES. SHOW
DISTRIBUTION ON TRANSMITTAL FORMS.

SUBMITTAL SHALL INCLUDE (AS APPLICABLE):
· MANUFACTURER'S CATALOG CUTS
· MANUFACTURER'S PRODUCT SPECIFICATIONS
· STATEMENT OF COMPLIANCE WITH SPECIFIED REFERENCED STANDARDS
· TESTING BY RECOGNIZED TESTING AGENCY
· APPLICATION OF TESTING AGENCY LABELS AND SEALS
· WIRING DIAGRAMS SHOWING FACTORY-INSTALLED WIRING
· PERFORMANCE CURVES
· OPERATIONAL RANGE DIAGRAMS
· CLEARANCES REQUIRED TO OTHER CONSTRUCTION, IF NOT
      INDICATED ON SHOP DRAWINGS.   

FULL SIZE SHOP DRAWINGS SHALL INCLUDE (AS APPLICABLE):
· IDENTIFICATION OF PRODUCTS
· SCHEDULES
· COMPLIANCE WITH SPECIFIED STANDARDS
· NOTATION OF COORDINATION REQUIREMENTS
· NOTATION OF DIMENSIONS ESTABLISHED BY FIELD MEASUREMENT
· RELATIONSHIP AND ATTACHMENT TO ADJOINING CONSTRUCTION
      CLEARLY INDICATED.

  MECHANICAL CONTRACTOR IS RESPONSIBLE FOR PROVIDING DUCT
  SHOP DRAWINGS TO THE ENGINEER FOR REVIEW PRIOR TO
  FABRICATION AND INSTALLATION. 

    

1. REFER TO SPECIFICATIONS AND PLAN NOTES FOR DETAILED 
DESCRIPTION OF ALL DEVICES SHOWN IN THIS SCHEDULE.

2. PROJECT MAY NOT USE EVERY SYMBOL OR DEVICE 
INDICATED ON THIS LEGEND.

GENERAL NOTES

A.  CONTRACTORS AND SUB-CONTRACTORS SHALL CAREFULLY REVIEW THE
     CONSTRUCTION DOCUMENTS. INFORMATION REGARDING THE COMPLETE
     WORK IS DISPERSED THROUGHOUT THE DOCUMENT SET AND CANNOT BE
     ACCURATELY DETERMINED WITHOUT REFERENCE TO THE COMPLETE
     DOCUMENT SET.

B.  COORDINATE WITH THE WORK OF OTHER SECTIONS, EQUIPMENT
     FURNISHED BY OTHERS, REQUIREMENTS OF THE OWNER, AND WITH THE
     CONSTRAINTS OF THE EXISTING CONDITIONS OF THE PROJECT SITE.
     PROVIDE DUCT RISES AND DROPS AS REQUIRED FOR FIELD INSTALLATION
     AND TRADE COORDINATION. NOTIFY ARCHITECT OF ANY DISCREPANCIES
    
C.  DRAWINGS FOR HVAC WORK ARE DIAGRAMMATIC, SHOWING THE GENERAL
     LOCATION, TYPE, LAYOUT, AND EQUIPMENT REQUIRED. THE DRAWINGS
     SHALL NOT BE SCALED FOR EXACT MEASUREMENT. REFER TO 
     ARCHITECTURAL DRAWINGS FOR DIMENSIONS. REFER TO MANUFACTURER'S
     STANDARD INSTALLATION DRAWINGS FOR EQUIPMENT CONNECTIONS AND 
     INSTALLATION REQUIREMENTS. PROVIDE DUCTWORK, CONNECTIONS,
     ACCESSORIES, OFFSETS, AND MATERIALS NECESSARY FOR A COMPLETE
     SYSTEM.
    
D.  ALL WORK SHALL COMPLY WITH STATE AND LOCAL CODE REQUIREMENTS
     AS APPROVED AND AMENDED BY THE GOVERNING CITY. PURCHASE ALL
     PERMITS ASSOCIATED WITH THE WORK. OBTAIN ALL INSPECTIONS
     REQUIRED BY CODE.

E.  INSTALL EQUIPMENT PER MANUFACTURER'S INSTRUCTIONS AND MAINTAIN 
     MANUFACTURER'S RECOMMENDED CLEARANCE.

F.  CONTACT LANDLORD APPROVED ROOFING CONTRACTOR TO FLASH AND
      SEAL RELATED ROOF PENETRATIONS TO MAINTAIN ROOFING WARRANTY.

G.  INSTALL EXHAUST FAN A MINIMUM OF 10 FT FROM INTAKE AIR
      OPENINGS.   

BASED ON ASHRAE HANDBOOK - 2021 FUNDAMENTALS

DINWIDDIE, VA, USA

1% COOLING:  97.2°/76.8°F DB/WB

99.6% HEATING:  15.8°F DB

SUMMER: 75°F DB/50% RH

WINTER: 70°F DB

INDOOR DESIGN CONDITION (ADJUSTABLE)

OUTDOOR DESIGN CONDITION

DESIGN CRITERIA

AS ADOPTED BY THE COUNTY OF CHESTERFIELD, VIRGINIA :
2018 VIRGINA MECHANICAL CODE
2021 VIRGINA PLUMBING CODE
2021 VIRGINA BUILDING AND FIRE CODE
2018 VIRGINA ENERGY CONSERVATION CODE 

APPLICABLE CODES

CONNECT TO EXISTING

ENERGY NOTES

1. MOTORIZED DAMPERS SHALL BE INSTALLED ON ALL INTAKES AND EXHAUST 
OPENINGS UNLESS NOTED OTHERWISE.

2. MAXIMUM FAN NAMEPLATE HORSEPOWER SHALL NOT EXCEED 1.1 
HP/1000CFM.

3. LOAD CALCULATIONS WERE BASED ON ASHRAE 2021 FUNDAMENTALS

4. ALL PROGRAMMABLE THERMOSTATS SHALL HAVE 5 DEGREE DEADBAND 
AND SHALL HAVE 7-DAY CLOCK, 2-HOUR MANUAL OVERRIDE, 10 HOUR 
BACKUP AND SETBACK CAPABLE OF 55 DEGREES HEATING AND 85 DEGREES 
COOLING. (EXCEPT CONTINUOUS OPERATING ZONES)

5. DUCT INSULATION AS SPECIFIED WITH MINIMUM VALUES AS FOLLOWS:
a.R-6 SUPPLY AND RETURN DUCT INSULATION IN UNCONDITIONED SPACES.
b.R-8 SUPPLY AND RETURN DUCT INSULATION FOR EXTERIOR DUCTS.
c.R-3 SUPPLY AND RETURN DUCT INSULATION UNDERGROUND.
d.1-1/2" WRAPPED OR 1" INTERNAL LINER ON DUCTS WITHIN INDIRECTLY 
CONDITIONED PLENUM SPACES.

6. ALL DUCTWORK SHALL BE SEALED PRESSURE SENSITIVE TAPE IS NOT 
USED AS THE PRIMARY SEALANT. LONGITUDINAL AND TRANSVERSE SEAMS 
FOR DUCTS IN UNCONDITIONED SPACES AND WALL PENETRATIONS. 
TRANSVERSE SEAMS ON BURIED DUCTS.

7. ALL MOTORS SHALL MEET THE REQUIREMENTS OF C405.8. 

8. PROVIDE COMMISSIONING PER C408.

9. BUILING SHALL COMPLY WITH THE INTERNATIONAL CONSERVATION CODE 
AS ADOPTED IN SECTION AND ANY AMENDMENTS TO THE VIRGINIA 
CONSTRUCTION CODE.

INSULATION SCHEDULE 

NOTE:

ALL SUPPLY AND RETURN AIR DUCTS AND PLENUMS SHALL BE INSULATED 
WITH A MINIMUM OF R-6 INSULATION WHEN LOCATED IN UNCONDITIONED 
SPACES AND WITH A MINIMUM OF R-8 INSULATION WHEN LOCATED OUTSIDE 
THE BUILDING ENVELOPE.  WHEN LOCATED WITHIN A BUILDING ENVELOPE 
ASSEMBLY, THE DUCT OR PLENUM SHALL BE SEPARATED FROM THE 
BUILDING EXTERIOR OR UNCONDITIONED OR EXEMPT SPACES BY A MINIMUM 
OF R-8 INSULATION.  ALL JOINTS, LONGITUDINAL AND TRANSVERSE SEAMS, 
AND CONNECTIONS IN DUCTWORK SHALL BE SECURELY FASTENED AND 
SEALED WITH WELDS, GASKETS, MASTICS, MASTIC-PLUS-EMBEDDED-FABRIC 
SYSTEMS OR TAPES.  TAPES AND MASTICS SHALL BE LISTED AND LABELED IN 
ACCORDANCE WITH UL 181A OR UL 181B.  DUCT CONNECTIONS TO FLANGES 
OF AIR DISTRIBUTION SYSTEM EQUIPMENT SHALL BE SEALED AND 
MECHANICALLY FASTENED.  DUCT TAPE IS NOT PERMITTED AS A SEALANT ON 
ANY METAL DUCTS.

ALL EXPOSED DUCTWORK IN CONDITIONED SPACES           NONE

ALL EXTERIOR DUCTWORK                                                       MIN. R-8

ALL CONCEALED SUPPLY AND RETURN DUCT                        MIN.  R-6

ALL EXHAUST UP TO 10'-0" FROM DISCHARGE                        MIN.  R-8

1

SEQUENCE OF OPERATION

A. PROVIDE STAND ALONE OR APPLICATION SPECIFIC CONTROLLERS AS 
REQUIRED TO PERFORM THE FOLLOWING SEQUENCES OF OPERATIONS.

B. PACKAGED ROOFTOP UNITS

1. UNIT SHALL CONSIST OF SUPPLY AIR FAN, FILTERS, DX COOLING COIL, 
GAS-FIRED HEAT SECTION, AND A 7-DAY PROGRAMMABLE 
THERMOSTAT.

2. PROVIDE AN OVERRIDE SWITCH TO OPERATE THE UNIT DURING 
UNOCCUPIED HOURS.  THIS SWITCH SHALL BE PART OF THE 
PROGRAMMABLE THERMOSTAT.  OVERRIDE SWITCH ALLOWS THE UNIT 
TO OPERATE FOR TWO HOURS (ADJUSTABLE).

3. OCCUPIED MODE:  BASED ON THE ROOFTOP UNIT'S HOURS OF 
OCCUPANCY, START THE UNIT AT THE BEGINNING OF OCCUPANCY AND 
SHUT DOWN THE UNIT AT THE END OF OCCUPANCY (NOTE: OUTSIDE 
AIR DAMPER WITHIN THE RTU SHALL OPEN AND THEN THE RTU SHALL 
START).  THE UNIT SHALL START EARLIER AS DETERMINED BY THE 
PROGRAM FOR EARLY WARM-UP OR COOL DOWN.  ON A SYSTEM 
STARTUP, THE RTU FAN SHALL START AND RUN CONTINUOUSLY AND 
THE INTERNAL FACTORY CONTROLS SHALL BE ENABLED.  BASED ON 
THE SPACE TEMPERATURE SENSOR, THE UNIT SHALL CYCLE THE 
HEATING/COOLING TO MAINTAIN THE SPACE TEMPERATURE SETPOINT 
(COOLING 75 DEGREE F, HEATING 70 DEGREE F)

3.1 ECONOMIZER MODE: WHEN ENTHALPY OF OA IS BELOW 28 BTU/LB, 
ECONOMIZER MODE SHALL BE ENABLED. ECONOMIZER MODE 
SHALL LINEARLY MODULATE OUTDOOR AIR CFM FROM MINIMUM  
OA CFM TO 100% BASED ON ENTHALPY READINGS.

3.2 HUMIDITY CONTROL (WHEN NEEDED BASED ON CLIMATE): UPON 
DETECTION OF RELATIVE HUMIDITY ABOVE 55%, THE UNIT SHALL 
CYCLE INTO DEHUMIDIFICATION MODE IF NOT ALREADY IN 
COOLING.

4. UNOCCUPIED MODE: THE RTU INTERNAL OA DAMPERS SHALL 
REMAINED CLOSED WHEN THE BUILDING IS NOT OCCUPIED. THE  RTU 
SHALL STOP HEATING/COOLING AND THE FAN SHALL STOP.  IF THE 
SPACE TEMPERATURE FALLS BELOW 56 DEGREE F (ADJUSTABLE), THE 
UNIT SHALL START AND HEAT UNTIL THE SPACE TEMPERATURE IS 60 
DEGREE F (ADJUSTABLE) AND THEN SHUTDOWN.  IF THE SPACE 
TEMPERATURE RISES ABOVE 85 DEGREE F (ADJUSTABLE), THE UNIT 
SHALL START AND COOL UNTIL THE SPACE TEMPERATURE IS 80 
DEGREE F (ADJUSTABLE) AND THEN SHUTDOWN.

5. UPON DETECTION OF SMOKE BY UNIT SMOKE DETECTOR BOTH RTUS 
SHALL SHUT DOWN AND AN ALARM SHALL BE SENT TO THE FIRE ALARM 
CONTROL PANEL (WHERE APPLICABLE). LOCAL REMOTE 
ANNUNCIATORS SHALL ALSO BE ACTIVATED.

C. KITCHEN HOOD EXHAUST FAN (KF-1)

1. THE KITCHEN HOOD EXHAUST FAN SHALL BE ENABLED WHEN ANY 
COOKING APPLIANCE LOCATED UNDER ITS RESPECTIVE HOOD, IS IN 
USE.

D. MAKE UP AIR UNIT

1. THE MAKE UP AIR UNIT SHALL BE ENABLED WHEN THE KITCHEN HOOD 
EXHUAST FAN (KF-1) IS ENERGIZED. THE INTERNAL MOTORIZED 

        DAMPER WITHIN WITH MAU-1 SHALL OPEN AND THE FAN SHALL RUN.  IF 
OA IS LESS THAN 65° (ADJ.), THE MAU-1 GAS-FIRED HEAT SECTION 
SHALL BE ENABLED TO MAINTAIN A MINIMUM OF 65°.

2. WHEN KF-1 IS OFF, MAU-1 SHALL BE DE-ENERGIZED AND THE 
INTERNAL MOTORIZED DAMPED SHALL CLOSE.

E. ANSUL SYSTEM ACTIVATION

1. UPON ACTIVATION OF ANSUL SYSTEM, SHUT DOWN MAU-1,AND RTUS. 
                PROVIDE RELAYS CONTACTS, INTERLOCKS, TRANSFORMERS AND ALL 
                ASSOCIATED WIRING TO ACCOMPLISH SEQUENCE. MAU-1 IS ALREADY 
                PREWIRED TO SHUT DOWN IN HOOD CONTROL PANEL. MECHANICAL   
                CONTRACTOR SHALL INTERLOCK RTUS TO ALSO SHUT DOWN.

1

EQUIPMENT:

ROOFTOP UNIT

DUCT SMOKE DETECTOR

ROOF MOUNTED EXHAUST FAN

CEILING MOUNTED EXHAUST  FAN

THERMOSTAT

CO2

T

CARBON DIOXIDE SENSOR

TEMPERATURE SENSOR - ELECTRICTS

SD

MAKE-UP AIR UNIT

AUDIO/VISUAL REMOTE SMOKE DETECTOR ANNUNCIATORA

H HUMIDITY SENSOR

engineering consultants
2800 156th Ave SE | Suite 115

Bellevue, WA 98007
rtmec.com | 847.756.4180
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KEYED NOTES GENERAL NOTES

1. CONTRACTOR SHALL PROVIDE ALL MATERIALS AND EQUIPMENT AND 
PERFORM ALL LABOR AS REQUIRED TO INSTALL A COMPLETE AND OPERABLE 
HVAC SYSTEM PER THE NEW ARCHITECTURAL LAYOUT AND AS TO COMPLY 
WITH THE SPECIFICATIONS, DETAILS, THIS SCOPE OF WORK AND ALL 
APPLICABLE CODES.

2. ALL WORK PERFORMED SHALL CONFORM TO ALL APPLICABLE STATE AND 
LOCAL CODES.

3. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO FIELD VERIFY ALL 
EXISTING CONDITIONS AND COORDINATE ALL NEW WORK WITH ALL TRADES 
PRIOR TO ANY WORK BEING DONE TO ENSURE CONFLICTS DO NOT OCCUR.

4. DISRUPTION OF ANY EXISTING SERVICE SHALL BE CLEARED WITH THE 
OWNER AND SHALL  BE PERFORMED AT A TIME AND IN A MANNER SO AS TO 
CAUSE THE OWNER A MINIMUM OF INCONVENIENCE.

5. ALL DUCT SIZES INDICATED ON PLANS AND RISERS ARE CLEAR INSIDE 
DIMENSIONS.  DUCT SIZES NOT SHOWN SHALL BE SIZED TO VELOCITIES NO 
GREATER THAN UPSTREAM SECTION USING SIMILAR ASPECT RATIOS.

6. ALL SUPPLY AIR TAKEOFFS FROM MAIN TRUNK DUCTS ARE TO BE INSTALLED 
WITH BELL MOUTH FITTINGS OR 45 DEGREE ENTRY TO PROVIDE THE 
SMOOTHEST AIR FLOW POSSIBLE.

7. PROVIDE TURNING VANES IN ALL LOW-PRESSURE 90-DEGREE DUCT TURNS.

8. ALL THERMOSTAT LOCATIONS SHALL BE APPROVED BY THE ARCHITECT.

9. ALL DUCTS LOCATED ABOVE INACCESSIBLE CEILINGS ARE TO BE BALANCED 
PRIOR TO CEILING INSTALLATIONS.

10. CONTRACTOR SHALL PROVIDE ACCESS DOORS FOR SERVICE AND 
MAINTENANCE OF ALL EQUIPMENT LOCATED ABOVE INACCESSIBLE CEILINGS.

11. PROVIDE GUIDES, HANGERS, EXPANSION LOOPS AND SUPPLEMENTARY 
STEEL SUPPORT WHERE REQUIRED FOR ALL PIPING.

12. EXPOSED DUCTWORK IN THE DINNING AREA SHALL BE MADE OF ELECTRO-
GALVARIZED STEEL (PAINTLOCK). SEE MECHANICAL SPECIFICATIONS FOR 
ADDITIONAL INFORMATION.

DUCT MOUNTED SMOKE DETECTOR FURNISHED BY FIRE ALARM
CONTRACTOR AND INSTALLED IN DUCT BY MECHANICAL CONTRACTOR. 
INTERLOCK WIRING BETWEEN FIRE ALARM SYSTEM RELAY AND 
ROOFTOP UNIT. SHUTDOWN CONTACT SHALL BE PROVIDED BY 
MECHANICAL CONTRACTOR. ALL OTHER WIRING BY FIRE ALARM 
CONTRACTOR. UPON DETECTION OF SMOKE, ROOFTOP UNIT SHALL 
SHUT DOWN UPON SIGNAL FROM FIRE ALARM SYSTEM. COORDINATE 
INSTALLATION LOCATION WITH ACCESS REQUIREMENTS.

INSTALL OWNER FURNISHED TYPE I GREASE EXHAUST HOOD. 
SUPPORT HOOD PER MANUFACTURER'S INSTALLATION INSTRUCTIONS. 
PROVIDE TRAPEZE HANGERS AND MOUNTING BRACKETS FOR ALL 
THREAD SUPPORT UNDER DUCTWORK AS REQUIRED. REFER TO HOOD 
DRAWINGS IN FOOD SERVICE SET FOR HOOD SPECIFICATION AND 
ADDITIONAL INFORMATION INCLUDING BALANCE OF MAKEUP AND 
CONDITIONED SUPPLY AIR TO HOOD. 

8"Ø EXHAUST DUCT VTR.

PROVIDE REMOTE TEMPERATURE SENSOR COMPATIBLE WITH  
THERMOSTAT. MOUNT SENSOR 48" ABOVE FINISHED FLOOR.  
COORDINATE EXACT LOCATION WITH OWNER. 

PROVIDE HONEYWELL WI-FI VISION PRO 8000 TOUCHSCREEN 7-DAY 
PROGRAMMABLE THERMOSTAT WITH AUTO-CHANGEOVER AND 
AUTOMATIC START CAPABILITY. MOUNT THERMOSTAT 48" ABOVE 
FINISHED FLOOR. COORDINATE FINAL INSTALLATION LOCATION OF 
THERMOSTAT WITH OWNER'S REPRESENTATIVE. VERIFY 
COMPATIBILITY WITH EXISTING ROOFTOP UNITS. 

PROVIDE CEILING MOUNTED EXHAUST FAN. TRANSITION FROM FAN
DISCHARGE TO DUCT SIZE SHOWN AND EXTEND UP THROUGH ROOF.

UNDERCUT DOOR 1" FOR TRANSFER AIR.

DUCT UP TO EQUIPMENT ON ROOF. REFER TO SHEET M200 FOR 
EQUIPMENT LOCATION.

INSTALL BOTTOM OF ROUND SUPPLY DIFFUSER TO MATCH HEIGHT OF 
CEILING CLOUD (11'-0"). 

INSTALL OWNER FURNISHED UL-2221 LISTED DOUBLE-WALL GREASE 
DUCT EQUAL TO CAPTIVEAIRE SYSTEMS MODEL DW-3R OR 32 ROUND 
20 GAUGE 430 STAINLESS INNER DUCT INSULATED WITH A 24 GAUGE 
430 STAINLESS OUTER SHELL, FROM HOOD COLLAR EXHAUST FAN ON 
ROOF. INSTALL EXHAUST DUCT PER MANUFACTURER'S INSTRUCTIONS. 
PROVIDE CLEANOUTS AT EVERY CHANGE OF DIRECTION IN THE DUCT 
AND/OR EVERY 10 FEET WITH A MINIMUM OF 3 FEET OF CLEARANCE IN 
FRONT OF CLEAN-OUT. COORDINATE ROUTING OF DUCTWORK WITH 
OWNER'S CAPTIVEAIRE REPRESENTATIVE. 

REFER TO HOOD DRAWINGS FOR BALANCE OF MAKEUP AIR AND 
CONDITIONED SUPPLY AIR. 

PROVIDE YOUNG REGULATOR MODEL 830ACC RECTANGULAR CABLE
CONTROLLED OPPOSED BLADE BALANCING DAMPER, MODEL 270-301EZ 
BOWDEN CABLE CONTROL KIT, AND BCW CONTROL WIRE AND CASINGS. 
COORDINATE INSTALLATION LOCATION WITH ARCHITECT AND MOUNT 
CABLE CONTROLLER IN CEILING IN ACCORDANCE WITH 
MANUFACTURER'S RECOMMENDATIONS.

COORDINATE FINAL LOCATIONS/SIZES WITH ACTUAL SITE CONDITIONS.

EXISTING 10-TON  RTU (KITCHEN) & CURB PROVIDED BY LANDLORD.  

EXISTING 10-TON RTU (DINNING) & CURB PROVIDED BY LANDLORD. 

KITCHEN HOOD POC. TRANSITION AS REQUIRED.

PROVIDE WITH NAVIAN GXXX000057 CONCENTRIC VENT AT 
TERMINATION. 

2"Ø WATER HEATER EXHAUST AND INTAKE VENT POCS. PROVIDE 
CONDENSATE TRAP AND SLOPE HORIZONTAL RUNS, UPWARD 
TOWARD THE VENT TERMINATION AT A RATE OF 1/4" PER FOOT. 
REFER TO PLUMBING DRAWINGS & MANUFACTURER'S INSTALLATION 
MANUAL FOR ADDITIONAL INFORMATION.

PROVIDE AUDIO/VISUAL REMOTE SMOKE DETECTOR ANNUNCIATOR 
WITH REMOTE KEY OPERATED RESET FOR SMOKE DETECTOR 
MOUNTED AT 48" AFF. ALIGN ANNUNCIATOR WITH THERMOSTAT 
SENSOR WHERE APPLICABLE.

PROVIDE CO2 MEASUREMENT SPECIALISTS RAD-0102-6 REMOTE CO2 
STORAGE SAFETY ALARM(OR EQUAL), INSTALL PER MANUFACTURER'S 
RECOMMENDATIONS.

EXPOSED DUCTWORK IN THE DINNING AREA SHALL BE MADE OF 
ELECTRO-GALVARIZED STEEL (PAINTLOCK). SEE MECHANICAL 
SPECIFICATIONS FOR ADDITIONAL INFORMATION.
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HVAC COMMISSIONING

GENERAL CONTRACTOR SHALL HIRE A THIRD PARTY REGISTERED DESIGN
PROFESSIONAL OR APPROVED AGENCY TO DEVELOP A COMMISSIONING PLAN
THAT SHALL INCLUDE THE FOLLOWING ITEMS:

1. NARRATIVE DESCRIPTION OF ACTIVITIES THAT WILL BE ACCOMPLISHED
        DURING EACH PHASE OF COMMISSIONING, INCLUDING PERSONNEL
        INTENDED TO ACCOMPLISH EACH PHASE OF ACTIVITY.

2. LISTING OF SPECIFIC EQUIPMENT, APPLIANCES OR SYSTEMS TO BE
        TESTED AND DESCRIPTION OF TESTS TO BE PERFORMED.

3. FUNCTIONS TO BE TESTED, INCLUDING, BUT NOW LIMITED TO
        CALIBRATIONS AND ECONOMIZER CONTROLS.

4. CONDITIONS UNDER WHICH TEST WILL BE PERFORMED. AT MINIMUM,
        TESTING SHALL AFFIRM WINTER AND SUMMER DESIGN CONDITIONS
         AND FULL OUTSIDE AIR CONDITIONS.

5. MEASURABLE CRITERIA FOR PERFORMANCE.

A PRELIMINARY REPORT OF COMMISSIONING TEST PROCEDURES AND 
RESULTS SHALL BE COMPLETED AND CERTIFIED BY REGISTERED DESIGN
PROFESSIONAL OR APPROVED AGENCY IN ACCORDANCE WITH REQUIREMENTS
OF SECTION C408.2 OF THE ENERGY CONSERVATION CODE AND PROVIDED TO 
PROJECT OWNER. A COPY OF THE REPORT SHALL BE MADE AVAILABLE TO CODE 
OFFICIAL IF REQUESTED.

FINAL COMMISSIONING REPORT SHALL BE DUE TO PROJECT OWNER WITHIN
90 DAYS OF RECEIPT OF CERTIFICATE OF OCCUPANCY.

DEMOLITION NOTES

REMOVE ALL EXISTING MECHANICAL EQUIPMENT, DUCTWORK, HANGERS,
SUPPORTS, PIPING, AND ACCESSORIES ONLY SERVICING THIS SPACE AND NOT
INDICATED TO REMAIN, CAP UNUSED ROOF CURBS WITH 18 GAUGE
GALVANIZED SHEET METAL CAP, INSULATE CURB CAPS WITH 2" THICK 2 PCF
DENSITY DUCT LINER, AND SEAL WATER TIGHT. FIELD VERIFY EXISTING
CONDITIONS PRIOR TO BID.

REMODEL NOTES

THIS DRAWING IS BASED ON BEST AVAILABLE INFORMATION AT TIME OF
DESIGN AND MAY NOT REFLECT AS-BUILT CONDITIONS. ALL MECHANICAL
INSTALLATIONS INDICATED ON THIS SHEET SHALL BE FIELD VERIFIED PRIOR
TO BID AND DEMOLITION.

EQUIPMENT CLEARANCE NOTES

VERIFY ALL EXISTING EXHAUST OUTLETS WITHIN 10'-0" OF OUTDOOR AIR
INTAKES ARE MINIMUM 3'-0" HIGHER THAN OUTDOOR AIR INTAKES. CONTACT
THE ARCHITECT AND ENGINEER IMMEDIATELY IF ANY EXISTING EXHAUST
OUTLETS WITHIN 10'-0" OF OUTDOOR AIR INTAKES ARE OBSERVED TO BE
LESS THAN 3'-0" HIGHER THAN OUTDOOR AIR INTAKES.

13

16

17

18

EQUIPMENT CLEARANCE NOTES

VERIFY ALL EXISTING EXHAUST OUTLETS WITHIN 10'-0" OF OUTDOOR AIR
INTAKES ARE MINIMUM 3'-0" HIGHER THAN OUTDOOR AIR INTAKES. CONTACT
THE ARCHITECT AND ENGINEER IMMEDIATELY IF ANY EXISTING EXHAUST
OUTLETS WITHIN 10'-0" OF OUTDOOR AIR INTAKES ARE OBSERVED TO BE
LESS THAN 3'-0" HIGHER THAN OUTDOOR AIR INTAKES.

19

20

21

engineering consultants
2800 156th Ave SE | Suite 115

Bellevue, WA 98007
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1. ALL ROOFTOP EQUIPMENT LOCATIONS SHALL BE

COORDINATED WITH ROOF DRAINS. REFER TO

ARCHITECTURAL AND STRUCTURAL PLANS FOR

EXACT LOCATIONS OF EQUIPMENT.

2. THE INSTALLING CONTRACTOR SHALL PROVIDE ROOF

CURBS AND LEVELING CURBS TO MATCH THE ROOF

PITCH IF REQUIRED. THE ROOFING CONTRACTOR

SHALL FLASH ALL CURBS INTO ROOF.

3. ALL ROOFTOP EQUIPMENT SHALL BE SET ON CURBS

OR RAILS. ALL PIPE AND DUCT PENETRATIONS

THROUGH THE ROOF SHALL HAVE A WEATHER

PROOF CURB OR FLASHING. ALL ROOF FLASHING

SHALL BE PERFORMED BY THE ROOFING

CONTRACTOR.

ALL VENTS AND EXHAUSTS SHALL BE LOCATED A

MINIMUM OF 10'-0" AWAY FROM FRESH AIR

INTAKES PER LOCAL CODE.

VENT TERMINATIONS PROVIDED BY THE PLUMBING

CONTRACTOR SHALL BE 10'-0" MINIMUM FROM ANY

AIR INTAKE. EXTEND TERMINATION HEIGHT TO

PROVIDE 10'-0" CROSS SECTION CLEARANCE

WHERE NEEDED.

ANY PENETRATION THROUGH THE ROOF SHALL BE

    COORDINATED WITH THE ROOFING CONTRACTOR.

GENERAL NOTES

KEYED NOTES

ALL STRUCTURAL DUCT OPENINGS SHALL BE 

APPROVED BY THE STRUCTURAL ENGINEER PRIOR TO 

CUTTING. INDICATE ON 1/8" SHOP DRAWINGS EXACT 

LOCATION OF OPENINGS COORDINATED WITH 

STRUCTURAL TRADES. PROVIDE DUCT ROOF CURBS 

AT ALL DUCT PENETRATIONS THRU THE ROOF. 

ALL EQUIPMENT SHALL BE A MINIMUM OF 10'-0" AWAY 

FROM ROOF EDGE. 

ACCESS TO MECHANICAL APPLIANCES INSTALLED IN 

UNDER-FLOOR AREAS, IN ATTIC SPACES, AND ON 

ROOFS OR ELEVATED STRUCTURES SHALL BE IN 

ACCORDANCE WITH THE INTERNATIONAL MECHANICAL 

CODE. 

EXHAUST TERMINATION OF ENVIRONMENTAL AIR 

DUCTS SHALL TERMINATE NOT LESS THAN 3'-0" FROM 

A PROPERTY LINE, 10'-0" FROM A FORCED AIR INLET, 

AND 3'-0" FROM OPENINGS INTO BUILDINGS.

PROVIDE GUARDS FOR ANY MECHANICAL EQUIPMENT 

THAT REQUIRE  SERVICE ON ROOF THAT IS LOCATED 

WITHIN 10' OF A ROOF EDGE. THE  TOP OF THE GUARD 

SHALL BE LOCATED NOT LESS THAN 42" ABOVE  THE 

ELEVATED SURFACE ADJACENT TO THE GUARD.

4.

5.

6.

1

7.

8.

9.

10.

11.

EXISTING ROOFTOP UNIT TO REMAIN AND BE REUSED. FIELD 

VERIFY EXACT LOCATION OF UNIT AND ADJUST DUCTWORK 

ROUTING ACCORDINGLY. CLEAN UNIT, GREASE ALL BEARINGS, 

LEAK-CHECK AND CHARGE REFRIGERANT SYSTEM, REPLACE 

FILTERS, AND CLEAN INDOOR AND OUTDOOR COILS. PROVIDE 

FLEXIBLE CONNECTORS ON THE SUPPLY AND RETURN AIR DUCT 

CONNECTIONS. TRANSITION TO DUCT SIZES SHOWN ON SHEET 

M100. RESHEAVE MOTOR AS REQUIRED TO DELIVER SPECIFIED 

AIRFLOW.

INSTALL OWNER FURNISHED MAKEUP AIR UNIT AND ROOF CURB. 

SHIM UNIT AND CURB LEVEL. PROVIDE FLEXIBLE CONNECTORS 

ON THE SUPPLY AIR DUCT CONNECTION. TRANSITION TO DUCT 

SIZE SHOWN ON M100.

INSTALL OWNER FURNISHED ROOF MOUNTED EXHAUST FAN AND 

CURB. 

MAINTAIN A MINIMUM 10'-0" CLEARANCE FROM EXHAUST 

DISCHARGE TO OUTSIDE AIR INTAKES. 

EXTEND 8"∅ EXHAUST DUCT UP THROUGH ROOF. PROVIDE A 

ROOF JACK, STORM COLLAR, AND ALL-WEATHER CAP.

PROVIDE ROOF MOUNTED EQUIPMENT SUPPORT RAILS AND 

INSTALL OWNER FURNISHED REMOTE CONDENSING UNIT FOR 

WALK-IN COOLER. INSTALL REFRIGERANT LINE SET, 

THERMOSTATIC EXPANSION VALVE, SOLENOID VALVE, 

TEMPERATURE CONTROL, SIGHT GLASS, FILTER DRIER, 

PRESSURE CONTROL, CRANKCASE HEATER, LOW AMBIENT 

CONTROLS, AND WEATHER PROOF HOUSING. TRAP AND SLOPE 

REFRIGERANT LINES PER MANUFACTURER'S 

RECOMMENDATIONS. PROVIDE PIPE CURB ASSEMBLY FOR ROOF 

PENETRATIONS. SEAL PIPING PENETRATIONS THROUGH COOLER 

ROOF.  

PROVIDE WITH NAVIAN GXXX000057 CONCENTRIC VENT AT 

TERMINATION.

2

3

4

5

VERIFY ALL EXISTING EXHAUST OUTLETS WITHIN 10’-0” OF OUTDOOR AIR 

INTAKES ARE MINIMUM 3’-0” HIGHER THAN OUTDOOR AIR INTAKES. 

CONTACT THE ARCHITECT AND ENGINEER IMMEDIATELY IF ANY EXISTING 

EXHAUST OUTLETS WITHIN 10’-0” OF OUTDOOR AIR INTAKES ARE 

OBSERVED TO BE LESS THAN 3’-0” HIGHER THAN OUTDOOR AIR INTAKES. 

EQUIPMENT CLEARANCE NOTE

6
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5

6

7
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STORM COLLAR

ALL WEATHER VENT
CAP

18
" 

M
IN

IM
U

M

18" MINUMUM OR
12" ABOVE HIGHEST
ANTICIPATED SNOW LEVEL

SOLDER ALL ROUND      

TALL CONE FLASHING

APPLY SEALANT

ROOFING

ROOF INSULATION

ROOF STRUCTURE

ALL ROOFING PENETRATIONS ARE TO BE PERFORMED BY THE SHELL BUILDING ROOFING CONTRACTOR.

NOTES: 1) PROVIDE TWO ROOF RAILS FOR EACH UNIT.

BASE PLATE

ROOF INSULATION

ROOF STRUCTURE

WOOD NAILER

COUNTERFLASHING

EQUIPMENT SUPPORT
RAIL (PATE ES-5 OR
APPROVED EQUAL.)

EQUIPMENT

"TEKS" SCREWS

NEOPRENE WASHER

NAIL

LAG BOLTS

ROOFING

NOTE: ALL ROOFING PENETRATIONS ARE TO 
BE PERFORMED BY THE SHELL BUILDING 
ROOFING CONTRACTOR.

SS CLAMPS

CAP AND BOOT PACKAGE
"PATE" MODEL PCC-5

CURB "PATE" MODEL PCA-1

ROOF INSULATION

ROOF STRUCTURE

NOTES:

1. USE SINGLE ROOF PENETRATION FOR ALL CONTROL WIRING, POWER WIRING, AND REFRIGERANT LINES.
2. INSULATE REFRIGERANT LINES PER MANUFACTURER'S RECOMMENDATIONS.

ALL ROOFING PENETRATIONS ARE TO BE PERFORMED BY THE SHELL BUILDING ROOFING CONTRACTOR.

SUPPORT FROM
STRUCTURE ABOVE WITH
ALL-THREAD RODS AND
VIBRATION ISOLATION.

FLEX CONNECTOR

TRANSITION FROM FAN
DISCHARGE TO DUCT SIZE

INDICATED

EXHAUST FAN AS
SCHEDULED

CEILING

INTEGRAL
GRILLE

4)

2)

3)

1)NOTES:

FLEXIBLE DUCT
CONNECTION

1" X 20 GAUGE GALVANIZED
SUPPORT STRAP

BALANCING HANDLE.
LOCK INTO POSITION
AND MARK PERMANENTLY.

RIGID ROUND SHEET METAL DUCT

BALANCING DAMPER

INSULATED
SUPPLY DUCT

PROVIDE AT FLEXIBLE DUCT CONNECTION METAL OR "PANDUIT" DRAWBAND ON THE INTERIOR FLEXIBLE DUCT
HELIX. SECURE THE INSULATION OVER THE DRAW BAND WITH AN ADDITIONAL DRAWBAND.

PROVIDE BEADING ON ROUND METAL DUCT 12" OR LARGER IN DIAMETER.

PROVIDE MINIMUM 4" COLLARS FOR ATTACHMENT OF THE FLEXIBLE DUCT TO ROUND DUCT, DAMPERS AND
DIFFUSERS.

BAND RIGID ROUND DUCT INSULATION TO DUCT AND PROVIDE TAPE FOR INSULATION OVERLAP.

SUPPLY DIFFUSER
WITH LAY-IN FRAME
(SURFACE MOUNT
FRAME SIMILAR)

SQUARE TO ROUND
ADAPTOR (IF REQUIRED)

DIFFUSER STARTER
COLLAR (MINIMUM 4").

INSULATED FLEXIBLE
DUCT

CEILING

PROTECTION
SADDLE

INSULATE BACKPAN
OF DIFFUSER

WRAPPED INSULATION
COVERING RIGID ROUND DUCT

RISE

H

3.73xH

ELEVATION

PLAN

DUCT OFFSET

PLAN

30°

30°20°

20°

PLAN VIEW

A°/2

A°/2

A°/2

A°/2

ELEVATION

TRANSITION W/ EQUIPMENT

45°

W 1/2 W
(4" MIN.)

BRANCH DUCT

A°

A°

A°

FOB

FOB

FOB

A°

PLAN VIEW

ELEVATION ELEVATION

PLAN VIEW

A°

FOT

FOT

FOT

A°

A°

A°

FOB FOT

ANGLE A = 30° WHEN AIR FLOWS IN DIRECTION OF ARROW (SUPPLY AIR).

ANGLE A = 20° WHEN AIR FLOWS IN OPPOSITE DIRECTION OF ARROW (RETURN OR EXHAUST).

NOTES:

2)

1)

SCREWED AND HIGH
PRESSURE SEALANT

R = MINIMUM OF 2"

VD

BELLMOUTH FITTING

RECTANGULAR

ROUND
DUCTWORK

VD

90° TEE WITH OVAL

TO ROUND TAP
(IF BRANCH FLOW IS
2/3 OF THRU FLOW)

ROUND
DUCTWORK

ROUND
DUCTWORK

90° TEE FITTING

VD

45° LATERAL FITTING

VD

ROOF

6"

ANGLE OR UNISTRUT

HANGER STRAP,
SEE NOTE 1. 6"

1" MIN.

60" MAX.

SHEET
METAL
SCREWS
SEE NOTE
2. (TYP)

RECTANGULAR DUCT
PARALLEL TO STRUCTURE

ROOF

BOTTOM OF
STRUCTURE

LOADS MUST
BE HUNG

WITHIN 6" OF
PANEL POINTS

RECTANGULAR DUCT THREADED ROD (TYP)

ANGLE OR UNISTRUT

RECTANGULAR DUCT
PERPENDICULAR TO STRUCTURE

NOTE:
1. USE THREADED ROD FOR ALL DUCTS LARGER THAN 60" WIDE.

2. SHEET METAL SCREWS MAY BE OMITTED IF HANGER STRAP IS CONTINUOUS
AND LOOPS UNDER ENTIRE DUCT.

6" 6"

JOIST

ROOF

OPTIONAL ROUTING
IN CONCEALED AREAS

ANGLE OR UNISTRUT

LOAD RATED

(MAX. 36"∅)

ROUND SUPPLY
AIR DUCT

PARALLEL TO STRUCTURE

ROOF

BOTTOM OF
STRUCTURE

TWIST STRAP

16 GA. GALV.
STEEL BAND

(2" WIDE)

ROUND DUCT

LOAD RATED

(MAX. 24"∅)

LOADS MUST BE
HUNG WITHIN 6"
OF PANEL POINTS

PERPENDICULAR TO STRUCTURE

NOTE:

1. FOR DUCTS LARGER THAN 36"∅, USE TWO HANGER RODS, WIRES OR
STRAPS TO SUPPORT DUCT FROM EACH SIDE.

NOTE:

1.

2.

REMOVE INSULATION STAND-OFF ON DUCTWORK WITHOUT EXTERIOR INSULATION.

DETAIL SHOWS SINGLE BLADE DAMPER. DAMPER INSTALLATION SHALL BE SIMILAR FOR MULTI-BLADE DAMPERS &

ROUND DAMPERS.

INSULATION

DAMPER BLADE

1/8" [6mm]
CLEARANCE ALL
AROUND

OUTSIDE END BEARING

INSIDE END BEARING

HANDLE WITH
LOCKING QUADRANT

INSULATION
STAND-OFF

1/2" [15mm] ROUND ROD PIN

STIFFEN BLADE AS
REQUIRED

SIDE ELEVATION SECTION

DUCT

G

SHALL BE 10'-0" MINIMUM AWAY
FROM ANY EXHAUST DISHARGE

OUTSIDE AIR INTAKE

FLEXIBLE
CONNECTION

DUCT SMOKE DETECTOR PROVIDE BY FIRE ALARM 
CONTRACTOR AND INSTALLED IN DUCT BY MECHANICAL CONTRACTOR.

REFER TO LOCAL CODE FOR PROPER SD PLACEMENT.

ROUTE AND TERMINATE 
CONDENSATE DRAIN TO THE 

NEAREST AHJ APPROVED LOCATION 
WITH AN AIR GAP. REFER TO  

PLUMBING PLANS FOR DETAILS.

SECURE GAS PIPING
(WHEN APPLICABLE)

ROOFTOP UNIT

INSTALL ROOF CURB
TO PROVIDE LEVEL
MOUNTING SURFACE
FOR ROOFTOP UNIT.

(FOR ALL AIR VOLUMES GREATER THAN 2000 CFM)

SD SD

M
IN

IM
U

M
 4

0"
 D

IS
C

H
A

R
G

E
 H

E
IG

H
T

D
U

C
T

 S
H

A
LL

 E
X

T
E

N
D

 M
IN

IM
U

M
18

" 
A

B
O

V
E

 R
O

O
F

 D
E

C
K

.

GREASE TRAP

3/8" LAG SCREW 12" ON 
CENTER, MINIMUM 2 

PER SIDE.

14" HIGH FACTORY 
PREFABRICATED ROOF 

CURB

NOTES: INSTALLATION SHALL BE IN ACCORDANCE WITH NFPA 96 REQUIREMENTS.

U.L. LISTED GREASE
EXHAUST FAN

NEMA 3R DISCONNECT
FACTORY WIRED TO
MOTOR

FIELD WIRING IN LIQUID
TIGHT FLEXIBLE CONDUIT

CURB EXTENSION (OR
TALL CURB)

RESILIENT GASKET

FLASH AND COUNTERFLASH
ROOF CURB

ROOF INSULATION

ROOF STRUCTURE

GREASE EXHAUST
DUCT.
UL-2221 LISTED,
PRE-MANUFACTURED
DOUBLE WALL DUCT.
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SCALE:  N.T.S.
1 DUCT THRU ROOF DETAIL

SCALE:  N.T.S.
2 EQUIPMENT SUPPORT RAIL DETAIL

ISSUE DATE

PERMIT 12.15.2023

PERMIT

COMMENTS

01.26.2024

IFC 04.08.2024

SCALE:  N.T.S.
3 PIPE ROOF PENETRATION DETAIL

SCALE:  N.T.S.
4 TYPICAL CABINET EXHAUST FAN DETAIL

SCALE:  N.T.S.
5 DIFFUSER CONNECTION DETAIL

SCALE:  N.T.S.
6 LOW VELOCITY DUCT FITTINGS DETAIL

SCALE:  N.T.S.
7 ROUND DUCTWORK FITTINGS

SCALE:  N.T.S.
8

RECTANGULAR DUCT SUPPORT FROM CEILING
STRUCTURE/JOISTS DETAIL

SCALE:  N.T.S.
9 ROUND DUCT SUPPORT DETAIL

SCALE:  N.T.S.
10 VOLUME DAMPER DETAIL

SCALE:  N.T.S.
11 ROOF TOP UNIT DETAIL

SCALE:  N.T.S.
12 ROOF MOUNTED GREASE EXHAUST FAN DETAIL



FRAMED WALL. REF. ARCHITECTURAL

3/8"X3" LAG SCREW TO EACH
STUD

EXHAUST HOOD

TACK WELD

L 4X4 X 1/4 X 6" @ 48" O.C.

BOTTOM OF HOOD

STAINLESS STEEL PAN HEAD
SCREWS @ 12" O.C.

B
O

T
T

O
M

 C
O

N
D

IT
IO

N
T

O
P

 C
O

N
D

IT
IO

N

METAL STUD BLOCKING AS
SPECIFIED REF. STRUCTURAL

BY HOOD SUPPLIER

FACTORY INSTALLED
MOUNTING BRACKET

CONTRACTOR TO PROVIDE 1/2"
THREADED ROD AT EACH

MOUNTING BRACKET

PROVIDE 2X BRACE FROM ADJACENT TO 
UNISTRUT TO CLOSEST PANEL POINT

ON TOP CHORD - REFER STRUCTURAL

CONT. 1 5/8" x 1 5/8" 
UNISTRUT

BOTTOM CHORD OF
JOISTS (WEBBING
NOT SHOWN FOR
CLARITY)

PILOT DRILL AND LAG BOLT UNISTRUCT 
SECURE TO BOTTOM CHORD OF JOIST -

REF. STRUCT.

NON-COMBUSTIBLE 
CONSTRUCTION

N.T.S.

CLEAN OUT DOOR DETAIL

MAXIMUM
4' - 0"

6" MIN.

CEILING

(FOR REFERENCE ONLY)

ROOF

HINGED BASE WITH FLEXIBLE
ELECTRICAL CABLE FOR
SERVICE AND INSPECTION.

NOTE!!!!
ELECTRICAL FEED TO BE MOUNTED
ON HINGE SIDE OF FAN AND ROUTE
THROUGH ROOF PENETRATION.
DO NOT PENETRATE FAN CURB!

SEE REQUIREMENTS FOR
MOTORS AND FANS

PROVIDE 18" CLEAR BETWEEN
DUCTS AND COMBUSTIBLES,
OR 3" MIN FROM PROTECTED
COMBUSTIBLES

PROTECT OUTDOOR DUCTS
AGAINST CORROSION

VENTILATED BASE

MIN. 12"x8" ACCESS DOOR
FOR GREASE DUCT CLEANOUT

GREASE DUCT

CANOPY
TYPE  (FRONT
VIEW)

MINIMUM CLEARANCE FROM COMBUSTIBLES 18"
MINIMUM CLEARANCE FROM PROTECTED
COMBUSTIBLES 3"

HOOD SHALL OVERHANG COOKING SURFACE
AT LEAST 6 IN. ON ALL OPEN SIDES.

COOKING SURFACE

EXHAUST TERMINATION - 10' MINIMUM
FROM ADJACENT BUILDING, ADJACENT
PROPERTY LINE, AIR INTAKES, OR 10'
ABOVE ADJACENT GRADE LEVEL, AND
MIN. 40" ABOVE ROOF.

40" MIN

SLOPE DUCT TO HOOD MINIMUM

1/4"/FT  MINIMUM VELOCITY 1500 FPM

MAXIMUM VELOCITY 2500 FPM
CLEANOUT ACCESS

INFORMATIONAL GUIDE FOR COMMERCIAL COOKING HOODS

1. STAINLESS STEEL TO BE NO. 18 U.S. GAGE.

2. WHEN GUTTERS ARE PROVIDED THEY SHALL DRAIN TO A COLLECTING PAN WHICH IS READILY ACCESSIBLE FOR

CLEANING

3. SEE TABLE 507.2.8 FOR MINIMUM DISTANCE BETWEEN LOWER EDGE OF GREASE FILTER AND THE COOKING OR

HEATING SURFACE.

4. GREASE FILTERS SHALL BE OF STEEL CONSTRUCTION AND READILY ACCESSIBLE FOR CLEANING.

5. ALL JOINTS AND SEAMS SHALL BE GREASE TIGHT.

6. HOODS SHALL BE SECURELY FASTENED IN PLACE BY INCOMBUSTIBLE SUPPORTS.

NOTES

1. PROVIDE ADEQUATE CLEANOUT OPENINGS FOR THOROUGH CLEANING OF DUCT SYSTEM.

2. PROVIDE ADEQUATE MAKE-UP AIR FOR PROPER OPERATION.

3. PROVIDE A SEPARATE DUCT SYSTEM FOR EACH HOOD.

4. THICKNESS OF DUCTS SHALL BE:

DUCT AREA U.S. GAGE STEEL

UP TO 4 SQ. FT. 16 GA

OVER 4 SQ. FT. 14 GA

5. SUPPORT THE DUCTS AS REQUIRED. DO NOT PENETRATE DUCT WALLS WITH SCREWS, NAILS, ETC.

6. SECTIONS OF DUCT SHALL NOT CONTAIN GREASE POCKETS.

CAPTIVEAIRE 16"Ø DOUBLE
WALL GREASE DUCT

ALL ROOFING PENETRATIONS ARE TO BE PERFORMED BY THE SHELL BUILDING ROOFING CONTRACTOR.

KF

1

MAU

1

WALL

10'-0" MINIMUM TO INTAKE

40
" 

M
IN

IM
U

M

LIGHTS

20" U.L. CLASSIFIED
ALUMINUM
BAFFLE-TYPE
GREASE FILTERS

33" MIN
48" MAX

80" TYP.

COOKING
EQUIPMENT
BY OTHERS

FLOOR

VD

CONDITIONED AIR SUPPLY PLENUM

MAKE-UP AIR SUPPLY PLENUM

CEILING

FLEXIBLE CONNECTION

GREASE EXHAUST DUCTWORK & HOOD SYSTEM SPECIFICATION

A.  THE GREASE EXHAUST SYSTEM SHALL BE CONSTRUCTED OF
PRE-MANUFACTURED UL-2221 LISTED DOUBLE WALL DUCT. THE SYSTEM
SHALL BE SO CONSTRUCTED THAT NO GREASE WILL BECOME POCKETED IN
ANY PORTION THEREOF AND SHALL SLOPE AT NOT LESS THAN 1/4" PER
FOOT IF HORIZONTAL LENGTH UNDER 75 FEET LONG OR 1" PER FOOT IF
OVER 75 FEET, BACK TO THE HOOD OR AS REQUIRED BY THE LOCAL 
AUTHORITIES.

B. OPENINGS IN DUCT SHALL CONFORM TO CODE REQUIREMENTS AND 
SHALL BE PROVIDED FOR COMPLETE AND THOROUGH CLEANING OF DUCT
SYSTEM.

C. ANY FIELD FABRICATED GREASE EXHAUST DUCT SHALL BE ENCLOSED
WITH COMPOSITE GREASE DUCT FIRE PROTECTION INSULATION SYSTEM. REFER
TO MECHANICAL SPECIFICATIONS ON FOR ADDITIONAL INFORMATION.

D. GREASE HOOD TO EXTEND A MINIMUM OF 6" BEYOND THE COOKING
SURFACE ON ALL OPEN SIDES.

E. PROVIDE GREASE DUCT CLEAN-OUT ACCESS DOORS AT EVERY CHANGE
OF DIRECTION IN THE DUCT AND/OR EVERY 10 FEET WITH MINIMUM OF 3
FEET OF CLEARANCE IN FRONT OF CLEAN-OUT. INSULATE ACCESS DOORS
TO MAINTAIN RATING OF GREASE DUCT ENCLOSURE.  

NOTES:

1. PROVIDE UL LISTED TYPE 1 EXHAUST HOOD.

2. THE GREASE HOOD SHALL MEET THE REQUIREMENTS OF THE MECHANICAL CODE,
  NSF AND NFPA FOR A TYPE I HOOD.

3. FIRE DEPARTMENT APPROVAL SHALL BE REQUIRED ON FIRE PROTECTION
  SYSTEM FOR GREASE HOODS AND DUCTS AS REQUIRED BY THE 
  MECHANICAL CODE AND AS REQUIRED BY THE FIRE CODE.

4. PROVIDE CHEMICAL FIRE SUPPRESSION SYSTEM AS REQUIRED BY NFPA 17A.

5. PERFORM SMOKE TEST ON GREASE EXHAUST DUCTWORK AFTER
  DUCTWORK INSTALLATION IS COMPLETE BUT PRIOR TO DUCTWORK
  CONCEALMENT PER REQUIREMENTS OF LOCAL CODE AUTHORITIES. 

TYPE I EXHAUST
DUCTWORK. PROVIDE
CLEAN-OUT ACCESS.

PROVIDE COMPOSITE
GREASE DUCT FIRE

PROTECTION INSULATION
SYSTEM OVER TOP OF HOOD.

3" INTERNAL STANDOFF

SLOPED GREASE DRAIN
WITH REMOVABLE CUP

VD

engineering consultants
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1
0
0
 N

. 
H

o
w

a
rd

 S
tr

e
e
t,
 S

u
it
e
 4

5
6
3
 S

p
o
k
a
n
e
, 
W

A
 9

9
2
0
1

F
O

R

C
A

V
A

 

1
4

 R
id

g
e

 S
q

u
a

re
 N

W
 #

5
0

0
, 

W
A

S
H

IN
T

O
N

, 
D

C
 2

0
0

1
6

AOR PROJECT NUMBER:

SHEET:

4
/8

/2
0

2
4

 3
:4

8
:4

5
 P

M

M402

MECHANICAL DETAILS

C
A

V
A

 #
0

1
0

4
4

4
 C

H
E

S
T

E
R

F
IE

LD
, 

V
A

9
9

5
9

 I
R

O
N

 B
R

ID
G

E
 R

O
A

D

C
H

E
S

T
E

R
F

IE
LD

, 
V

A
 2

3
8

3
2

CAV021

SCALE:  N.T.S.
1 TYPICAL HOOD CLIP AT WALL

SCALE:  N.T.S.
2 TYPICAL HOOD SUPPORT AT TRUSS

SCALE:  N.T.S.
4 TYPICAL HOOD VENTILATION AND SECTION

SCALE:  N.T.S.
3 KITCHEN HOOD SCHEMATIC

ISSUE DATE

PERMIT 12.15.2023

PERMIT

COMMENTS

01.26.2024

IFC 04.08.2024



AIR DEVICE SCHEDULE

TAG TYPE MAKE/MODEL AIR STREAM
MOUNTING

TYPE
NECK SIZE SIZE REMARKS

A SQUARE CONE DIFFUSER TITUS / TMS-AA SUPPLY LAY IN SEE PLAN 24"X24"

B LOUVERED SUPPLY REGISTER TITUS / 300FL SEE PLAN 12"X12"

C LOUVERED RETURN GRILLE TITUS / 355FL RETURN SEE PLAN 24"X24"

D TITUS / TMS SEE PLAN 12"X12"

SUPPLY SURFACE

LAY IN

SQUARE CONE DIFFUSER SUPPLY LAY IN

E
ROUND LOUVERED 
SUPPLY REGISTER

TITUS / R-300F SUPPLY DUCT MOUNTED SEE PLAN 12" ROUND

REMARKS:

1. PROVIDE WITH INTEGRAL OPPOSED BLADE BALANCING DAMPER FOR DIFFUSERS MOUNTED IN HARD/INACCESSIBLE CEILINGS. 
2. PROVIDE WITH SURFACE MOUNTING FRAME WHERE APPLICABLE. 
3. COORDINATE FINISH AND LOCATION WITH ARCHITECT. 
4. SEE PLAN FOR INLET SIZE. 

1-4

1-4

1-4

1-4

1-4

PACKAGED GAS HEATING / ELECTRIC COOLING ROOFTOP UNIT SCHEDULE - PROVIDED BY LL

TAG MANUFACTURER MODEL # AREA SERVED TONS EER

BLOWER SECTION COOLING
CAPACITY

HEATING CAPACITY ELECTRICAL DATA

FILTERS
UNIT

WEIGHT
(LBS)

REMARKS
CFM OA CFM ESP

(IN. W.C.)
REFRIG.

TYPE

GROSS
(MBH)

INPUT
(MBH)

OUTPUT
(MBH)

AFUE
(%)

VOLTAGE/
PHASE

MCA MOCP

RTU-1X CARRIER 48FCEN12A2A5-6U4F0 DINNING 10.0 11 3,350 570 1 R-410A 125.80 180/224 146/181 THROWAWAY 1090 ALL

RTU-2X CARRIER 48FCEN12A2A5-6U4F0 KITCHEN 10.0 11 3,275 655 1 R-410A 125.80 180/224 146/181 THROWAWAY 1090 ALL

REMARKS:
1.MECHANICAL CONTRACTOR TO NOTIFY ENGINEER ON RECORD OF ANY DISCREPANCIES. 
2. EXISTING UNIT SHALL BE BALANCED AS PER SCHEDULE. CONTRACTOR SHALL FULLY INSPECT AND SERVICE THE UNIT. PROVIDE ROUTINE MAINTENANCE INCLUDING BUT NOT LIMITED TO, CHANGING FILTERS & BELTS, RECHARGING REFRIGERANT, ETC.

208/3

208/3

FAN 
HP

2.4

2.4

45 60

45 60

82

82

AIR BALANCE SCHEDULE

RTU-1X (DINNING) RTU-2X (KITCHEN) MAU-1 KF-1 EF-1 (WOMEN'S) EF-2 (MEN'S) TOTAL

OUTSIDE AIR FLOW (CFM) 570 655 1905 0 0 0 3130

RETURN AIR FLOW (CFM) 2780 2620 0 0 0 0 5400

SUPPLY AIR FLOW (CFM) 3350 3275 1905 0 0 0 8530

EXHAUST AIR FLOW (CFM) 0 0 0 2381 100 100 2581

BUILDING PRESSURE (CFM) 570 655 1905 -2381 -100 -100 548

RESULTING BUILDING PRESSURIZATION (CFM) 548

EXHAUST FAN SCHEDULE

ITEM TAG TYPE DRIVE

PERFORMANCE ELECTRICAL

APPROX.
WEIGHT

(LBS)
SERVICE LOCATION MANUFACTURER OPERATION MODEL REMARKSAIR

FLOW
(CFM)

EXT.
STATIC
(IN W.C)

V/PH/HZ
MCA 

(AMP)
MOCP 
(AMP)

CEF-1 CEILING MOUNTED DIRECT 100 0.3 120/1/60 1 15 15 WOMEN'S COOK NOTE 1 GC-148 2-4

CEF-2 CEILING MOUNTED DIRECT 100 0.3 120/1/60 1 15 15 MEN'S COOK NOTE 1 GC-148 2-4

REMARKS:
1. FAN SHALL BE CONTROLLED THROUGH THE LIGHT SWITCH AND OCCUPANCY SENSOR. ELECTRICAL CONTRACTOR TO WIRE.
2. PROVIDE BACKDRAFT DAMPER ON EXHAUST FAN.
3. PROVIDE DISCONNECT SWITCH AND VIBRATION ISOLATION.
4. PROVIDE MANUFACTURER'S OPTIONAL SPEED CONTROLLER. SPEED CONTROLLER SHALL BE MOUNTED WITHIN FAN HOUSING. 

KITCHEN EXHAUST FAN SCHEDULE 

ITEM TAG MANUFACTURER MODEL TYPE
AIR FLOW

(CFM)

EXTERNAL
STATIC (IN

W.C)

ELECTRICAL

SERVICE
WEIGHT

(LBS)
REMARKS

V/PH/HZ
FAN MOTOR

HP

KF-1 CAPTIVEAIRE DU85HFA
CENTRIFUGAL

UPBLAST
2381 1 115/1/60 1

KITCHEN
HOOD

150 1,2

REMARKS:
1. PROVIDE WITH ROOF CURB, AND HINGED & CHAINED FAN INSTALLATION FOR DUCT ACCESS. 
2. INTERLOCK MAU-1 AND RTU-2 TO OPERATE IN OCCUPIED MODE WHILE KITCHEN EXHAUST FANS ARE ENERGIZED.

MAKE-UP AIR UNIT SCHEDULE 

ITEM
TAG

MANUFACTURER MODEL CONFIGURATION DRIVE
AIR FLOW

(CFM)
EXTERNAL

STATIC (IN W.C.)

FAN
SPEED
(RPM)

GAS HEATING ELECTRICAL

REMARKSINPUT
(MBH)

OUTPUT
(MBH) V/PH/HZ HP MCA MOCP MCA MOCP

MAU-1 CAPTIVEAIRE A2-D.250-15D-MPU ROOF MOUNTED DIRECT 1905 0.4 1298 110545 101702 208/3/60 1.5 7.8 15 14.5 20 ALL

REMARKS:
1.PROVIDE WITH 3TON SINGLE CIRCUIT COOLING OPTION.
2.PROVIDE WITH FACTORY MOUNTED AND WIRED MOTORIZED INTAKE DAMPER.
3.PROVIDE WITH DISCONNECT SWITCH.
4.PROVIDE WITH WEATHER HOOD AND BIRD SCREEN.
5.PROVIDE WITH ROOF CURB.
6.REFER TO CAPTIVEAIRE DRAWINGS FOR ADDITIONAL INFORMATION. 

DX COOLING

TOTAL
(MBH)

SENSIBLE
(MBH)

36.0 20.2

SEER

14

BURNER 
EFF.

92%

FAN

V/PH/HZ

208/3/60

CONDENSER

ROOM
NUMBER

ROOM NAME
OCCUPANCY

CLASSIFICATION

ZONE
FLOOR
AREA

ZONE
POPULATION

2018 VIRGINA MECHANICAL CODE ACTUAL EQUIPMENT

PEOPLE
OUTDOOR
AIR  RATE

AREA
OUTDOOR
AIR RATE

BREATHING
ZONE

OUTDOOR
AIRFLOW

Ez
REQUIRED
OUTDOOR
AIRFLOW

E.A. CFM
MAX

SUPPLY
CFM

OA CFM
EXHAUST

CFM
SUPPLY FAN

EXHAUST
FAN

101 DINING DINNING 460 33 7.5 0.18 330 0.8 413 - 2500 425 - RTU-1X -

102 QUEUEING CORRIDOR 155 8 0.0 0.06 9 0.8 12 - 400 68 - RTU-1X -

108 CORRIDOR CORRIDOR 265 0 0.0 0.06 16 0.8 20 - 300 51 - RTU-1X -

109 WOMEN'S PUBLIC BATHROOM 60 1 0.0 0.00 0 0.8 0 50 75 15 100.0 RTU-1X CEF-2

110 MEN'S PUBLIC BATHROOM 60 1 0.0 0.00 0 0.8 0 50 75 15 100.0 RTU-1X CEF-1

104 FRONT KITCHEN KITCHEN (COOKING) 435 9 7.5 0.12 117 0.8 147 - 2300 460 2381.0 RTU-2X KF-1

106 BACK KITCHEN KITCHEN 485 10 7.5 0.12 131 0.8 164 - 825 165 - RTU-2X -

107 MANAGER OFFICE OFFICE SPACES 80 1 5.0 0.06 10 0.8 12 - 150 30 - RTU-2X -

TOTAL 2000 61 - - 604 - 767 100 6625 1199 2581

VENTILATION SCHEDULE

engineering consultants
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PLAN
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