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AIRFLOW
NECK SIZE / MODULE SIZE

TYPE COUNT FOR SPACE
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IDENTITY

MECHANICAL DEVICES

UNIT IDENTITY

#

M-#

DIFFUSER/GRILLES

DUCTWORK

GENERAL PLAN SYMBOLS

TEMPERATURE SENSOR

TEMP/HUMIDITY SENSOR

TEMP/CO2 SENSOR
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CARBON DIOXIDE DETECTOR
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NITROGEN DIOXIDE DETECTOR
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BALANCING DAMPER

MOTORIZED DAMPER

BACKDRAFT DAMPER

SMOKE DAMPER

FIRE DAMPER

COMB. FIRE/SMOKE DAMPER

DUCT SMOKE DETECTOR
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001

24"x12"
S-6 750

A. ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE CURRENT 
EDITION OF ALL APPLICABLE CODES LOCAL CODES AS APPLIED BY 
THE AUTHORITY HAVING JURISDICTION.

B. DO NOT SCALE DRAWINGS. VERIFY DIMENSIONS IN FIELD PRIOR TO 
COMMENCEMENT OF WORK. MECHANICAL PLANS ARE GENERAL, 
DIAGRAMMATIC IN NATURE, AND ARE TO BE READ IN CONJUNCTION 
WITH ARCHITECTURAL, PLUMBING, ELECTRICAL, FIRE SPRINKLER, 
STRUCTURAL AND INTERIOR DESIGNER PLANS AND SHALL BE 
CONSIDERED AS ONE SET OF DOCUMENTS. PROVIDE OFFSETS AND 
DEVIATIONS FROM WORK SHOWN ON THE DRAWINGS AS REQUIRED 
TO FIT SPACE CONDITIONS.  SUCH WORK SHALL BE AT NO 
ADDITIONAL COST TO THE OWNER. DUCTWORK CHANGES MAY BE 
MADE BY CONTRACTOR USING EQUIVALENT SIZED DUCT. CONTACT 
ENGINEER IF DUCT AREA OR EQUIVALENTS CAN NOT AVOID 
OBSTRUCTIONS.

C. THE OWNER, OPERATOR, ARCHITECT NOR ENGINEER ARE 
RESPONSIBLE FOR THE CONTRACTOR'S SAFETY PRECAUTIONS, 
MEANS AND METHODS, WORK TECHNIQUES, CONSTRUCTION 
SEQUENCE, OR PROCEDURES REQUIRED TO COMPLETE THE WORK.

D. CONTRACTOR IS RESPONSIBLE FOR IDENTIFYING CONFLICTS IN THE 
DRAWINGS AND SPECIFICATIONS PRIOR TO BIDDING. REPORT  
CONFLICTS TO THE ENGINEER PRIOR TO BIDDING.  ANY CHANGES 
RESULTING FROM CONFLICTS IN THE FIELD, WHICH WERE NOT 
BROUGHT TO THE ENGINEER'S ATTENTION, ARE TO BE MADE BY THE 
CONTRACTOR AT NO ADDITIONAL COST TO THE OWNER.

E. CONTRACTOR SHALL GUARANTEE THE INSTALLATION AGAINST 
DEFECTS IN MATERIALS AND WORKMANSHIP WHICH MAY OCCUR 
UNDER NORMAL USAGE FOR A PERIOD OF ONE YEAR AFTER 
OWNER'S ACCEPTANCE OF COMPLETED WORK. DEFECTS SHALL BE 
PROMPTLY REMEDIED WITHOUT COST TO THE OWNER.

F. CONTRACTOR SHALL SECURE AND PAY FOR ALL PERMITS, FEES, 
INSPECTIONS, AND TESTS. CONTRACTOR SHALL OBTAIN PERMIT 
AND APPROVED SUBMITTALS PRIOR TO COMMENCEMENT OF NEW 
WORK, INCLUDING THE ORDERING OF MATERIALS AND EQUIPMENT.  
CONTRACTOR SHALL BE PRESENT FOR ALL INSPECTIONS OF WORK 
BY REGULATORY AUTHORITIES.

G. CONTRACTOR SHALL PROVIDE A RECORD OF DRAWINGS TO THE 
BUILDING OWNER AND ARCHITECT. DRAWINGS SHALL INCLUDE ALL 
ADDENDUM ITEMS, CHANGE ORDERS, ALTERATIONS, REROUTING, 
ETC.

H. CONTRACTOR SHALL PROVIDE INSURANCE FOR PROTECTION 
AGAINST PUBLIC LIABILITY AND PROPERTY DAMAGE FOR THE 
DURATION OF THE WORK.

I. ALL MATERIALS SHALL BE NEW, BY UNITED STATES 
MANUFACTURERS, AND OF GOOD QUALITY. ALL WORK SHALL BE 
PERFORMED AT INDUSTRY STANDARD QUALITY LEVELS BY 
CERTIFIED PROFESSIONALS. ALL EQUIPMENT SHALL BE UL OR ETL 
LISTED.

J. CONTRACTOR SHALL PROVIDE SHOP DRAWINGS FOR ALL 
MECHANICAL EQUIPMENT, CONTROLS AND ACCESSORIES 
COORDINATED WITH ALL TRADES AT ONE TIME, INDEXED IN A NEAT 
AND ORDERLY MANNER. PARTIAL SUBMITTALS WILL NOT BE 
ACCEPTED. CONTRACTOR SHALL NOT ORDER ANY EQUIPMENT 
WITHOUT APPROVAL FROM ENGINEER, ARCHITECT, OWNER, AND 
INTERIOR DESIGNER (IF APPLICABLE). 

MECHANICAL general NOTES

general notes

fire rating notes
A. PROVIDE FIRE DAMPERS (FD) IN ALL FIRE RATED WALLS/CEILINGS AS 

IDENTIFIED ON ARCHITECTURAL DRAWINGS. THE RATINGS OF THE 
FIRE DAMPERS SHALL MEET OR EXCEED THE RATINGS OF THE 
WALL/CEILING unless otherwise stated. FIRE DAMPERS SHALL 
BE UL LISTED AND SHALL BE TYPE B OR TYPE C DAMPERS. PROVIDE 
AND INSTALL DUCT MOUNTED ACCESS PANEL FOR ALL NON-
ACCESSIBLE FIRE DAMPERS.

B. PROVIDE UL LISTED THROUGH-PENETRATION ASSEMBLIES FOR FIRE 
RATED PARTITIONS, WALLS, AND FLOORS. REVIEW ARCHITECTURAL 
DRAWINGS to confirm locations, quantities, and UL listings 
of all FIRE PARTITIONS.

A. EQUIPMENT WITH FILTERS SHALL BE INSTALLED IN ACCORDANCE 
WITH MANUFACTURER'S CLEARANCES, SUCH THAT FILTERS SHALL 
BE EASILY REMOVED, serviced, AND REPLACED. furthermore, 
EXAMINE MANUFACTURER'S LITERATURE TO DETERMINE 
recommended full CLEARANCES. THESE CLEARANCES, IN 
ADDITION TO MINIMUM clearances REQUIRED BY THE NATIONAL 
ELECTRICAL CODE, SHALL BE ESTABLISHED AND MAINTAINED. THE 
CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING THESE 
REQUIREMENTS WITH ALL OTHER TRADES. ADDITIONAL WORK SHALL 
BE BORNE BY THIS CONTRACTOR. EQUIPMENT INSTALLED ABOVE 
CEILINGS SHALL BE MOUNTED at a maximum of 2'-0" ABOVE CEILING 
unless otherwise stated on these drawings FOR 
MAINTENANCE ACCESS.

B. provide disposable construction filters during 
construction and replace with new filters (as scheduled)
BEFORE START-UP, REPLACE PRIOR TO FINAL ACCEPTANCE BY 
OWNER.

C. PROVIDE ACCESS TO ANY INSPECTION OR MAINTAINABLE DEVICE, 
EQUIPMENT, ETC. ACCESS PANEL OR ACCESS DOOR SHALL BE OF 
ADEQUATE SIZE TO WORK ON DEVICE. ALL ACCESS DOORS/PANELS 
SHALL BE COORDINATE WITH ARCHITECT

D. THE MECHANICAL CONTRACTOR SHALL PERFORM SERVICE AND 
REPAIR ON THE EXISTING EQUIPMENT AND ITS ACCESSORIES AS 
required for the system to operate at proper specified or 
tagged capacities. contractor shall report any issues to 
engineer and owner.

mechanical maintenance notes

interdisciplinary coordination notes
A. all work shall be Coordinated WITH ELECTRICAL, PLUMBING, 

STRUCTURAL, and FIRE PROTECTION CONTRACTOR's in order to 
PROVIDE A COMPLETE MECHANICAL SYSTEM(S) AS DETAILED ON 
THE DRAWINGS AND SPECIFICATIONS.  WORK CONSISTS OF 
PROVIDING ALL MATERIALS, EQUIPMENT, APPURTENANCES, and 
openings such as those in walls, foundations, floors, 
ceilings, and roofs, ETC. REQUIRED FOR A COMPLETE 
SYSTEM(S).  INCLUDE ANY INCIDENTAL APPARATUS, APPLIANCES, 
MATERIALS, LABOR, PERMITS, SERVICES, ETC. NECESSARY TO MAKE 
WORK COMPLETE AND READY FOR OPERATION.  IT IS THE INTENT OF 
THE DRAWINGS AND SPECIFICATIONS to call for complete 
finished work. completed work reflects new work that 
has been tested and is ready for operation.

B. IF the CONTRACTOR SHOULD ELECT TO PROPOSE ANY EQUIPMENT 
THAT HAS DIFFERENT PHYSICAL OR ELECTRICAL CHARACTERISTICS 
ETC. WHEN COMPARED TO THE BASIS OF DESIGN EQUIPMENT, the 
CONTRACTOR IS RESPONSIBLE FOR COORDINATING THESE 
CHANGES WITH THE OTHER TRADES PRIOR TO  BID, AND AGAIN 
AFTER ORDERING OF said EQUIPMENT.  IF THERE SHOULD BE ANY 
ADDITIONAL WORK INCURRED BY THE OTHER TRADES AS A RESULT 
OF THIS CONTRACTOR'S EQUIPMENT SELECTION, ALL COSTS 
ASSOCIATED WITH THE ADDITIONAL WORK SHALL BE BORNE BY THIS 
CONTRACTOR.

return air plenum notes
A. MATERIALS ALLOWED IN RETURN AIR PLENUMS OR ABOVE CEILINGS 

USED AS RETURN AIR PLENUM SHALL COMPLY WITH LOCAL 
MECHANICAL CODE.  IF SPACE Within RETURN AIR PLENUM HAS ANY 
ceiling structure to deck, or deck TO DECK PARTITIONS, AIR 
TRANSFER DUCTS MUST BE INSTALLED. WHEN CPVC PIPING IS USED 
FOR FIRE SPRINKLER SYSTEMS, THE R/A GRILLES LAYOUT SHALL BE 
(FIELD) COORDINATED SUCH that no portion of PIPING will be 
directly over the ra grilles.

B. ALL PENETRATIONS OF REQUIRED FIRE RATED WALLS, SLABS, AND 
CEILINGS SHALL contain AN ACCESSIBLE U.L. LABELED FIRE 
DAMPER OR A U.L. LISTED FIRE STOPPING SYSTEM INSTALLED IN 
ACCORDANCE WITH THE MANUFACTURE'S LISTED DETAILS AND 
SPECS.

C. USE OF COMBUSTIBLE MATERIALS IS NOT ALLOWED IN THE RETURN 
AIR PLENUM. MATERIALS USED defined plenums SHALL HAVE a 
flame/smoke DEVELOPED RATING NOT TO EXCEED 25/50 WHEN 
TESTED IN ACCORDANCE WITH ASTM E 84. ALL EXPOSED WIRING 
within Plenums SHALL BE rated for such use and clearly 
labeled.

site/project condition notes
A. THE MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR FIELD 

VERIFYING, PRIOR TO FINAL BID, ALL EXISTING CONDITIONS FOR 
MECHANICAL SYSTEMS WITHIN TENANT SPACE AND WITHIN CLOSE 
PROXIMITY OF TENANT SPACE.

B. WHERE FLOOR DRAINS OCCUR WITHIN THE LIMITS OF 
CONSTRUCTION, PREVENT CONSTRUCTION DEBRIS FROM 
ENTERING DRAIN BODY BY SEALING DRAIN OPENING PRIOR TO 
START OF WORK. UNSEAL DRAINS AT COMPLETION OF 
CONSTRUCTION.

C. REMOVE FROM THE SITE AND LEGALLY DISPOSE OF ALL ITEMS 
GENERATED AS CONSTRUCTION DEBRIS AS A RESULT OF NEW 
WORK on THIS PROJECT.

General demolition notes
A. ALL WORK UNDER THIS SECTION SHALL BE COORDINATED WITH ALL 

OTHER TRADES and site project conditions PRIOR TO 
INSTALLATION.

B. DEMOLITION/RELOCATIONS: EACH licence holding CONTRACTOR 
SHALL BE RESPONSIBLE FOR DEMOLITION AND RELOCATIONS OF 
SERVICES, EQUIPMENT AND MATERIAL RELATING TO THEIR 
RESPECTIVE TRADE.

C. PRIOR TO DEMOLITION CONTRACTOR SHALL REVIEW WITH OWNER 
ALL MATERIALS TO BE REMOVED. SHOULD THE OWNER OPT TO KEEP 
ANY MATERIALS, THE CONTRACTOR SHALL REMOVE AND DELIVER 
THE PARTS TO THE OWNER ON SITE WHERE SO DIRECTED. 
OTHERWISE, ALL DEMOLISHED OR REMOVED MATERIALS SHALL 
BECOME THE PROPERTY OF THE CONTRACTOR, SHALL BE 
REMOVED FROM THE SITE, AND BE DISPOSED OF IN A LEGAL 
MANNER.

D. DEMOLITION SHALL INCLUDE REMOVAL OF ALL equipment, parts, 
and associated APPARATUSES complete, BACK TO THE POINTS 
INDICATED. remove BACK TO SOURCE if such points are not 
indicated. WHERE CONDITIONS PROHIBIT TOTAL REMOVAL, THE 
REMAINING PORTION SHALL BE CUT FLUSH WITH THE 
SURROUNDING SURFACE AND SHALL BE REFINISHED IN AN 
APPROVED MANNER.

E. MAINTAIN EXISTING UTILITIES as INDICATED OR WHERE REQUIRED 
TO KEEP scope IN SERVICE. PROTECT AGAINST DAMAGE DURING 
DEMOLITION OPERATIONS. DO NOT INTERRUPT EXISTING UTILITIES 
SERVING OCCUPIED OR USED FACILITIES, aside from previously 
agreed upon times and dates coordinated with building 
owner.

F. DO NOT REMOVE EXISTING STRUCTURAL WORK. DO NOT REMOVE 
OPERATIONAL ELEMENTS AND SAFETY RELATED COMPONENTS IN A 
MANNER RESULTING IN A REDUCTION OF CAPACITIES TO PERFORM 
IN THE MANNER INTENDED, OR Resulting IN DECREASED 
OPERATIONAL LIFE, INCREASED MAINTENANCE, OR DECREASED 
SAFETY.

G. REMOVALS, DISCONNECTIONS, AND RELOCATIONS SHALL BE 
PERFORMED BY contractors SKILLED IN THE TRADE INVOLVED 
AND SHALL BE EMPLOYED BY A CONTRACTOR LICENSED IN THE 
TRADE INVOLVED. ALL WORK SHALL BE DONE IN ACCORDANCE WITH 
ACCEPTED TRADE PRACTICES.

H. PROVIDE ADEQUATE TEMPORARY SUPPORT FOR WORK TO REMAIN 
TO PREVENT FAILURE. coordinate as to NOT ENDANGER OTHER 
WORK.

I. PROTECTION: PROVIDE ADEQUATE PROTECTION WHERE REQUIRED 
FOR THE PRESENT BUILDING AND ITS CONTENTS. SITE APPROVED 
DUST & DIRT PROOF PROTECTIVE BARRICADES AND BARRIERS  
SHALL BE ERECTED WHERE REQUIRED FOR PROTECTION OF 
PERSONNEL, FOR SECURITY, AND FOR protection AGAINST FIRE 
AND WEATHER SYSTEMS. CONTRACTOR SHALL TAKE EVERY 
PRECAUTION AGAINST FIRE BY EMPLOYING FIRE DEPARTMENT TYPE 
HOSES AND PORTABLE FIRE EXTINGUISHERS AS REQUIRED BY 
OSHA AND/OR THE OWNER'S INSURANCE UNDERWRITER.

J. ALL DRAWINGS ARE DIAGRAMMATIC. CONTRACTOR SHALL 
CAREFULLY EXAMINE EXISTING equipment and building 
CONDITIONS PRIOR TO bid/new work.

K. ALL EXISTING EQUIPMENT TO BE REUSED SHALL BE CLEANED, 
RECONDITIONED, CALIBRATED, AND ADJUSTED. IN ALL INSTANCES 
WHERE CONTRACTOR FINDS THAT EXISTING EQUIPMENT IS 
DEFECTIVE TO THE POINT WHERE IT CANNOT BE PROPERLY 
RESTORED AND WILL NOT OPERATE as scheduled or labeled 
and defined on site. contractor SHALL REPORT THE SPECIFIC 
INSTRUMENTS OR EQUIPMENT TO THE ENGINEER FOR DIRECTIONS.

hvac field and new work notes
A. LOCATE THERMOSTATS, TEMPERATURE SENSORS, CONTROLLERS, 

C02 SENSORS, AND HUMIDITY SENSORS ABOVE FINISHED FLOOR AS 
PER ACCESSIBILITY CODE SECTION 5 REQUIREMENT 5. 
COORDINATE LOCATIONS WITH OTHER EQUIPMENT, FURNITURE, 
AND DOOR SWINGS. MECHANICAL CONTRACTOR SHALL 
COORDINATE ALL POWER AND CONTROL REQUIREMENTS WITH THE 
ELECTRICAL CONTRACTOR AND DEFINE RESPONSIBILITY AND 
SCOPE OF WORK PRIOR TO PURCHASING/INSTALLATION, AND 
DEFINE RESPONSIBILITIES AND SCOPE OF WORK FOR EACH TRADE 
PRIOR TO PURCHASING/INSTALLATION.

B. ALL OUTSIDE AIR INLETS SHALL BE LOCATED A MINIMUM OF 10 FEET 
FROM ANY EXHAUST AIR Outlets OR PLUMBING VENT Stacks 
unless otherwise stated.  such work shall be COORDINATED 
WITH THE PLUMBING DRAWINGS AND WITH THE PLUMBING AND 
GENERAL CONTRACTORS IN THE FIELD.

C. ENGINEER HAS VERIFIED DIMENSIONAL AND PERFORMANCE 
SUITABILITY OF BASIS-OF-DESIGN EQUIPMENT MANUFACTURERS AS 
LISTED IN THE EQUIPMENT SCHEDULES. CONTRACTOR SHALL BE 
RESPONSIBLE TO VERIFY UNIT PROPOSED TO BE INSTALLED FITS 
ALL REQUIRED PROJECT DIMENSIONS AND MEETS ALL SCHEDULED 
OR SPECIFIED PERFORMANCE CRITERIA PRIOR TO BID. ANY 
ADDITIONAL WORK DUE TO EQUIPMENT OTHER THAN THAT 
SPECIFIED AS 'BASIS-OF-DESIGN' SHALL BE AT THE EXPENSE OF THE 
CONTRACTOR.

D. UNDERCUT  DOORS BY 3/4" TO ALLOW RETURN OR EXHAUST AIR 
FLOW. COORDINATE WITH ARCHITECTURAL DRAWINGS AND WITH 
general contractor. 

E. CONTRACTOR SHALL PROVIDE A CERTIFIED TEST & BALANCE 
REPORT AT COMPLETION OF PROJECT PRIOR TO FINAL INSPECTION. 
IT SHALL BE DONE BY AN INDEPENDENT COMPANY FOR ALL 
MECHANICAL EQUIPMENT, AIR AND WATER DEVICES, DAMPERS, AND 
ANY AIR MOVING SYSTEMS. THE TEST AND BALANCE REPORT SHALL 
BE IN ACCORDANCE WITH THE AABC OR NEBB STANDARDS AND 
PROCEDURES AND SHALL INCLUDE AIR QUANTITIES FOR ALL SUPPLY 
GRILLES, RETURN GRILLES AND EXHAUST GRILLES AND THE 
LEAVING AND ENTERING AIR TEMPERATURE (°F) FROM SUPPLY 
GRILLES, EVAPORATORS, ENERGY RECOVERY UNITS AND ANY TYPE 
OF HEAT EXCHANGERS. CONTRACTOR SHALL INCLUDE COSTS 
NECESSARY (PART OF BID) TO MAKE ONE CHANGE IN EACH UNITS 
SHEAVE, BUSHINGS AND BELTS, BALANCING DAMPERS REQUIRED 
AND ANY OTHER DEVICES REQUIRED FOR THE CORRECT BALANCE 
OF THE SYSTEM AS REQUIRED BY THE TAB FIRM. 

ductwork notes
A. ALL DUCT SIZES SHOWN ARE INSIDE CLEAR DIMENSIONS.

B. DUCT CONSTRUCTION SHALL BE IN ACCORDANCE WITH THE LATEST 
EDITION OF THE SMACNA HVAC DUCT CONSTRUCTION STANDARD 
AND DETAILS ON THESE PLANS.

C. ALL AIR DEVICES (DIFFUSERS, REGISTERS AND GRILLES) SHALL BE 
coordinated with the architectural ceiling plan prior to 
INSTALLATION.

D. PROVIDE MANUAL VOLUME BALANCING DAMPERS WITH EXTRACTOR 
FOR ALL SUPPLY AND RETURN DIFFUSERS, REGISTERS, AND FLEX 
TAKE-OFFS TO ENSURE PROPER AIRFLOW BALANCE 

E. PROVIDE OPPOSED BLADE DAMPERS AT FACE OF DUFFUSER, 
REGISTERS, AND GRILLES FOR HARD SURFACES OR INACCESSIBLE 
AREAS.

F. ALL BRANCH TAKE-OFFS SHALL BE PROVIDED WITH MANUAL VOLUME 
DAMPERS. PROVIDE RADIUS ELBOWS WHERE FEASIBLE, SQUARE 
ELBOWS AND TEE'S SHALL BE FURNISHED W/SINGLE FOIL TURNING 
VANES. 

G. SMACNA DUCT PRESSURE CLASSES BASED ON OPERATING 
PRESSURE ARE: 1/2", 1", 2", 3", 4", 6", AND 10". EACH DUCT SYSTEM 
SHALL BE CONSTRUCTED FOR THE SPECIFIC DUCT PRESSURE 
CLASS SHOWN ON PLANS. WHERE NO PRESSURE CLASS IS 
SPECIFIED FOR CONSTANT VOLUME SYSTEMS, 1" W.G. PRESSURE 
CLASS IS THE BASIS OF COMPLIANCE WITH THE SMACNA 
STANDARDS REGARDLESS OF VELOCITY. WHERE NO PRESSURE 
CLASS IS SPECIFIED FOR VARIABLE VOLUME SYSTEMS, 2" W.G. 
PRESSURE CLASS IS THE BASIS OF COMPLIANCE WITH THE SMACNA 
STANDARDS FOR DUCTWORK UPSTREAM OF VAV BOXES. ALL 
DUCTWORK SHALL BE SEALED TO SMACNA "HVAC DUCT 
CONSTRUCTION STANDARDS" FOR ITS PRESSURE CLASS SEALING 
METHODS.

H. ALL INSULATION SHALL HAVE FIRE/SMOKE spread RATING LESS 
THAN 25/50, unless stated otherwise on these drawings.

MECHANICAL ABBREVIATIONS

ABV ABOVE
ADD      ADDENDUM
AFF      ABOVE FINISHED FLOOR
AFUE    ANNUAL FUEL UTILIZATION EFFICIENCY
ALT      ALTERNATE
ARCH ARCHITECT/ARCHITECTURAL
BFF      BELOW FINISHED FLOOR
BLW      BELOW
BTU      BRITISH THERMAL UNITS
BTUH    BRITISH THERMAL UNITS PER HOUR
CAP      CAPACITY
CB      CATCH BASIN
CFM      CUBIC FEET PER MINUTE
D      DEGREE
DB      DRY BULB
DIA      DIAMETER
DN      DOWN
E/A      EXHAUST AIR
EA      EACH
EAT      ENTERING AIR TEMPERATURE
ELEC    ELECTRICAL
EQUIP  EQUIPMENT
etc etcetera
EWT    ENTERING WATER TEMPERATURE
EXIST   EXISTING
F      DEGREES FAHRENHEIT
FL      FLOOR
FPM      FEET PER MINUTE
FT      FOOT/FEET
GAL      GALLON
GC      GENERAL CONTRACTOR
GPM     GALLONS PER MINUTE
HP      HORSE POWER
HTG      HEATING
IN      INCH
LAT      LEAVING AIR TEMPERATURE
LB      POUND
LB/HR   POUNDS PER HOUR
LWT      LEAVING WATER TEMPERATURE
M/A      MIXED AIR
MAX      MAXIMUM
MBH      ONE THOUSAND BTU PER HOUR
MECH   MECHANICAL
MFR      MANUFACTURER
MIN      MINIMUM
MISC     MISCELLANEOUS
MTR      MOTOR
NC      NOISE CRITERIA
NIC     NOT IN CONTRACT
NTS      NOT TO SCALE
Ø      ROUND
O/A      OUTSIDE AIR
PD      PRESSURE DROP
PLBG    PLUMBING
PWR     POWER
R      DUCT RISER
RA      RETURN AIR
RE      RETURN/EXHAUST FAN
RH      RELATIVE HUMIDITY
RL/A      RELIEF AIR
RM     ROOM
RPM     REVOLUTIONS PER MINUTE
SA      SUPPLY AIR
SF     SQUARE FOOT
SP      STATIC PRESSURE
STM      STEAM
T      THERMOSTAT
TD      TEMPERATURE DROP
TEMP   TEMPERATURE
TYP      TYPICAL
UG      UNDERGROUND
uon unless otherwise noted
VAV      VARIABLE AIR VOLUME
VENT    VENTILATION
WB      WET BULB

MECHANICAL SHEET INDEX

M-001.00 MECHANICAL LEGEND, SYMBOLS, AND ABBREVIATIONS

M-002.00 MECHANICAL SPECIFICATIONS

M-003.00 MECHANICAL SPECIFICATIONS

M-010.0D MECHANICAL - DEMOLITION PLAN

M-020.00 MECHANICAL - SITE PLAN

M-100.00 MECHANICAL - FLOOR PLANS - HVAC

M-101.00 MECHANICAL - ROOF PLAN

M-501.00 MECHANICAL SCHEDULES

M-601.00 MECHANICAL DETAILS

M-602.00 MECHANICAL DETAILS

M-603.00 MECHANICAL DETAILS

M-604.00 MECHANICAL DETAILS

M-605.00 MECHANICAL DETAILS

M-701.00 MECHANICAL COMPLIANCE FORMS

57W   38TH  ST  LVL 10  NEW YORK   NY  10018
212 463 8480   INFO@ MARINARCHITECTS.COM

KEY PLAN

DATE:SEAL

PROJECT No:

DRAWING BY:

CHK BY:

DWG No:

NORTH

DWG TITLE:

PROJECT ADDRESS:

PROJECT NAME:

CLIENT:

NO COPIES, TRANSMISSIONS, REPRODUCTIONS, OR ELECTRONIC 
REVISIONS OF ANY PORTIONS OF THESE DRAWINGS IN WHOLE OR IN 

PART BE MADE WITHOUT THE EXPRESS WRITTEN PERMISSION OF 
MARIN ARCHITECTS. ALL DESIGNS INDICATED IN THESE DRAWINGS 
ARE PROPERTY OF MARIN ARCHITECTS. ALL COPYRIGHTS RESERVED 

© 2019.

Contractor

CTS Builders

Structural Engineer

Penn Fusion Engineering

MEP Engineering

Wolf Engineering

US FOODS

MEZZANINE RENOVATION

P.O. BOX 38  |  DALTON, GA 30722

9/2/2025 2:37:26 PM

M-001.00

20250189.0

JS

EW

Owner

MECHANICAL LEGEND, SYMBOLS, AND

ABBREVIATIONS

40 S FORT LEWIS BLVD

SALEM, VA 24153

08/07/25 60% PROGRESS SET

08/25/25 90% REVIEW

09/02/25 FILING SET

KEY PLAN NORTH

CLIENT:

AREA OF WORK

S FORT LEW
IS BLVD H

AM
M

IT
T 

LA
N

E

WEST MAIN ST

09/02/2025



SECTION 230500 - BASIC MECHANICAL REQUIREMENTS

PART 1 - GENERAL

1.1 DESCRIPTION OF WORK 
A. THIS PROJECT SHALL INCLUDE GENERAL ADMINISTRATIVE AND PROCEDURAL 

REQUIREMENTS FOR THE INSTALLATION OF MECHANICAL SYSTEMS.  
B. WHEN USED IN THESE SPECIFICATIONS THE TERM “PROVIDE" IS DEFINED TO 

MEAN TO “ FURNISH AND INSTALL”  MATERIALS, EQUIPMENT, ETC.  

1.2  APPLICABLE STANDARDS 
A. APPLICABILITY OF STANDARDS:  EXCEPT WHERE THE CONTRACT DOCUMENTS 

INCLUDE MORE STRINGENT REQUIREMENTS, APPLICABLE CONSTRUCTION 
INDUSTRY STANDARDS HAVE THE SAME FORCE AND EFFECT AS IF BOUND OR 
COPIED DIRECTLY INTO THE CONTRACT DOCUMENTS.  SUCH STANDARDS ARE 
MADE A PART OF THE CONTRACT DOCUMENTS BY REFERENCE.  

B. CONFLICTING REQUIREMENTS:  WHERE COMPLIANCE WITH TWO OR MORE 
STANDARDS IS SPECIFIED, AND THE STANDARDS ESTABLISH DIFFERENT OR 
CONFLICTING REQUIREMENTS FOR MINIMUM QUANTITIES OR QUALITY LEVELS, 
REFER REQUIREMENTS THAT ARE DIFFERENT, BUT APPARENTLY EQUAL, AND 
UNCERTAINTIES TO THE ARCHITECT FOR A DECISION BEFORE PROCEEDING.  

C. PUBLICATION DATES: WHERE THE DATE OF ISSUE OF A REFERENCED STANDARD 
IS NOT SPECIFIED, COMPLY WITH THE STANDARD IN EFFECT AS OF DATE OF 
CONTRACT DOCUMENTS.  

D. COMPLY WITH THE REQUIREMENTS OF APPLICABLE LOCAL PLUMBING, 
MECHANICAL, FIRE PROTECTION, AND BUILDING CODES.  

1.3 CONSTRUCTION PERMITS AND INSPECTIONS 
A. CONTRACTOR SHALL FILE FOR AND OBTAIN ALL REQUIRED PERMITS AND 

LICENSES, AND PAY ALL RELATED INSPECTION AND PERMITTING FEES, AS 
REQUIRED FOR THE EXECUTION OF THE CONTRACT.  ARRANGE FOR NECESSARY 
INSPECTIONS REQUIRED BY CITY, COUNTY, STATE AND OTHER AUTHORITIES 
HAVING JURISDICTION IN A TIMELY MANNER AND AS REQUIRED OVER THE 
COMPLETE COURSE OF CONSTRUCTION. DELIVER INSPECTION CERTIFICATES 
AND WRITTEN APPROVAL NOTICES TO THE OWNER AT CONTRACT CLOSEOUT.  
THOSE ITEMS AND SYSTEMS DEEMED CRITICAL OR REQUIRED TO OBTAIN A 
COMPLETED CERTIFICATE OF OCCUPANCY SHALL TAKE PRIORITY OVER NON-
CRITICAL ITEMS.  

1.4 WORKMANSHIP AND QUALIFICATIONS
A. ALL EQUIPMENT, MATERIALS, SPECIALTIES, ETC., SHALL BE INSTALLED AND 

CONNECTED IN ACCORDANCE WITH THE BEST ENGINEERING PRACTICE AND 
STANDARDS FOR THIS TYPE WORK.  UNLESS OTHERWISE SPECIFIED OR SHOWN 
ON THE DRAWINGS, THE RECOMMENDATIONS AND INSTRUCTIONS OF THE 
MANUFACTURER SHALL BE FOLLOWED FOR INSTALLING THE WORK.  

1.5 SUBMITTALS 
A. PRIOR TO THE PERFORMANCE OF ANY WORK OR INSTALLATION OF ANY 

MATERIALS, OBTAIN APPROVAL FROM THE ARCHITECT BY SUBMITTING SHOP 
DRAWINGS AND DATA SHEETS.  

B. SUBMITTAL OF SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES WILL BE 
ACCEPTED ONLY WHEN SUBMITTED BY THE CONTRACTOR.  DATA SUBMITTED 
FROM SUBCONTRACTORS AND MATERIAL SUPPLIERS DIRECTLY TO THE 
ENGINEER OF RECORD WILL NOT BE PROCESSED.  

C. ANY ITEM WITH A TAG NUMBER MUST BE SUBMITTED FOR REVIEW.  SUBMITTALS 
SHALL PROVIDE ALL PERTINENT DATA AND INFORMATION NECESSARY TO 
EVALUATE EACH ITEM.  IN ADDITION TO THE REQUIREMENTS OUTLINED IN THE 
SPECIFIC DIVISION 23 SECTIONS, ALL SUBMITTALS MUST INDICATE THE 
APPLICABLE SPECIFICATION SECTION NUMBER AND EQUIPMENT TAG NUMBER.  

D. ARCHITECT'S REVIEW OF SHOP DRAWINGS DOES NOT RELEASE CONTRACTOR 
FROM RESPONSIBILITY OF COORDINATING HIS WORK AT JOBSITE AND TAKING 
FIELD MEASUREMENTS.  IN CASES WHERE INTERFERENCES BECOME APPARENT, 
THE CONTRACTOR SHALL NOTIFY ARCHITECT SO THAT SUCH INTERFERENCES 
MAY BE RESOLVED PRIOR TO PROCEEDING WITH SHOP WORK.  NO CLAIM WILL BE 
ALLOWED FOR WORK THAT MIGHT HAVE TO BE MOVED OR REPLACED BASED ON A 
CLAIM THAT WORK WAS PLACED IN ACCORDANCE WITH DIMENSIONS SHOWN ON 
AN APPROVED SHOP DRAWING.  

1.6 CONSTRUCTION DOCUMENTS 
A. THE DRAWINGS FOR MECHANICAL WORK ARE IN PART DIAGRAMMATIC, INTENDED 

TO CONVEY THE SCOPE OF WORK AND INDICATE GENERAL ARRANGEMENT AND 
APPROXIMATE SIZES AND LOCATIONS OF EQUIPMENT AND MATERIALS.  WHERE 
JOB CONDITIONS REQUIRE REASONABLE CHANGES IN INDICATED LOCATIONS AND 
ARRANGEMENT, THE CONTRACTOR SHALL MAKE SUCH CHANGES AS DIRECTED 
BY THE ENGINEER, WITHOUT ADDITIONAL COST TO THE OWNER.  

B. BECAUSE OF THE SCALE OF THE DRAWINGS, CERTAIN BASIC ITEMS SUCH AS 
ACCESS PANELS, SLEEVES, ETC. MAY NOT BE SHOWN; BUT WHERE SUCH ITEMS 
ARE REQUIRED BY THE NATURE OF THE WORK, THEY SHALL BE FURNISHED AND 
INSTALLED.  ROUGH-IN DIMENSIONS AND LOCATIONS SHALL BE VERIFIED WITH 
THE SUPPLIER OF ALL EQUIPMENT FURNISHED BY OTHER TRADES, OR BY THE 
OWNER, PRIOR TO THE TIME OF ROUGH-IN.  

C. EQUIPMENT SPECIFICATIONS MAY NOT DEAL INDIVIDUALLY WITH MINUTE ITEMS 
REQUIRED SUCH AS COMPONENTS, PART, CONTROLS AND DEVICES WHICH MAY 
BE REQUIRED TO MEET THE EQUIPMENT WARRANTIES.  WHERE SUCH ITEMS ARE 
REQUIRED, THEY SHALL BE INCLUDED BY THE SUPPLIER OF THE EQUIPMENT, 
WHETHER OR NOT SPECIFICALLY CALLED FOR.  

D. THE DRAWINGS AND THE SPECIFICATIONS ARE COOPERATIVE AND 
SUPPLEMENTARY.  IT IS THE INTENT OF BOTH SAID DRAWINGS AND 
SPECIFICATIONS TO COVER ALL MECHANICAL REQUIREMENTS IN THEIR ENTIRETY 
AS NEARLY AS POSSIBLE. THE CONTRACTOR SHALL CLOSELY CHECK THE 
DRAWINGS AND SPECIFICATIONS FOR ANY OBVIOUS ERRORS OR OMISSIONS AND 
BRING ANY SUCH CONDITION TO THE ATTENTION OF THE ENGINEER PRIOR TO 
THE RECEIPT OF BID, IN ORDER TO PERMIT CLARIFICATION BY MEANS OF A MAILED 
ADDENDUM.  IF THERE ARE NO QUESTIONS PRIOR TO THE BID PROPOSAL DATE, IT 
SHALL BE UNDERSTOOD THAT THE DRAWINGS AND SPECIFICATIONS ARE 
COMPLETE AND CORRECT, AND THAT THE INTENT OF SAID DOCUMENTS WILL BE 
COMPLIED WITH, AND THE INSTALLATION TO BE COMPLETE IN ALL RESPECTS, 
ACCORDING TO SAID INTENT.  IF THERE IS A CONFLICT BETWEEN THE DRAWINGS 
AND SPECIFICATIONS, THE MORE STRINGENT REQUIREMENT SHALL GOVERN, IF 
NOT CLARIFIED IN WRITING BY THE ENGINEER.  

E. THE CONTRACTOR SHALL LOCATE ALL EQUIPMENT WHICH MUST BE SERVICED, 
OPERATED OR MAINTAINED IN FULL ACCESSIBLE POSITIONS.  MINOR DEVIATIONS 
FROM THE CONTRACT DRAWINGS MAY BE MADE TO ALLOW FOR BETTER 
ACCESSIBILITY, BUT CHANGES OF MAGNITUDE, OR WHICH INVOLVE EXTRA COST, 
SHALL NOT BE MADE WITHOUT APPROVAL.  AMPLE SPACE SHALL BE ALLOWED FOR 
REMOVAL OF ALL PARTS THAT MAY REQUIRE REPLACEMENT OR SERVICE IN THE 
FUTURE.  

1.7  PRE-BID SITE VISIT 
A. PERSONALLY INSPECT THE SITE OF THE PROPOSED WORK AND BECOME FULLY 

INFORMED OF CONDITIONS UNDER WHICH THE WORK IS TO BE DONE. FAILURE TO 
DO SO WILL NOT BE CONSIDERED SUFFICIENT JUSTIFICATION TO REQUEST OR 
OBTAIN EXTRA COMPENSATION OVER AND ABOVE THE CONTRACT PRICE.  

PART 2 - PRODUCTS 

2.1  DESIGN BASIS 
A. THE PRODUCTS/MATERIALS SPECIFICALLY NAMED IN THE SPECIFICATION AND/OR 

ON THE DRAWINGS ARE THE BASIS OF DESIGN.  THE ARCHITECT AND/OR OWNER'S 
REPRESENTATIVE RESERVES THE RIGHT TO REJECT PRODUCT/MATERIALS, EVEN 
IF FROM OTHER ACCEPTABLE MANUFACTURERS, IF IT IS FELT THEY DO NOT MEET 
THE INTENT OF THE SPECIFICATION.  

B. THE ARCHITECT RESERVES THE SOLE RIGHT FOR THE APPROVAL OF PROPOSED 
MATERIAL FOR EQUIPMENT, AND THE PHRASE, “ OR AN APPROVED EQUIVALENT ” , 
USED IN THESE SPECIFICATIONS, OR ON THE DRAWINGS, SHALL BE INTERPRETED 
TO MEAN AN EQUIVALENT APPROVED BY THE ARCHITECT.  

C. ALL CHANGES REQUIRED BY ALTERNATE EQUIPMENT SHALL BE MADE AT NO 
ADDITIONAL COST TO THE OWNER; AND ALL COSTS INCURRED BY OTHER TRADES, 
PUBLIC UTILITIES OR THE OWNER, AS A RESULT OF THE USE OF SUCH EQUIPMENT, 
SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR.  

D. THE CONTRACTOR SHALL IDENTIFY THE DIFFERENCES IN ALTERNATE MATERIAL 
OR EQUIPMENT AS COMPARED TO THAT SPECIFIED, AND SHALL INDICATE THE 
BENEFITS TO THE PROJECT AS A RESULT OF SELECTING THE ALTERNATIVE.  

E. THE ENGINEER RESERVES THE RIGHT TO REFUSE APPROVAL OF EQUIPMENT 
WHICH DOES NOT MEET THE SPECIFICATION, IN HIS OPINION, OR OF EQUIPMENT 
FOR WHICH NO LOCAL EXPERIENCE OF SATISFACTORY SERVICE IS AVAILABLE.  
THE ENGINEER FURTHER RESERVES THE RIGHT TO REJECT EQUIPMENT FOR 
WHICH MAINTENANCE SERVICE AND THE AVAILABILITY OF REPLACEMENT PARTS IS 
QUESTIONABLE.  

PART 3 - EXECUTION 

3.1  MECHANICAL INSTALLATIONS
A. GENERAL:  SEQUENCE, COORDINATE, AND INTEGRATE THE VARIOUS ELEMENTS 

OF MECHANICAL SYSTEMS, MATERIALS, AND EQUIPMENT.  COORDINATE 
MECHANICAL SYSTEMS, EQUIPMENT, AND MATERIALS INSTALLATION WITH OTHER 
BUILDING COMPONENTS.  VERIFY ALL DIMENSIONS BY FIELD MEASUREMENTS.  
VERIFY FINAL LOCATIONS FOR ROUGH-INS WITH FIELD MEASUREMENTS AND WITH 
THE REQUIREMENTS OF THE ACTUAL EQUIPMENT TO BE CONNECTED.

3.2 CUTTING AND PATCHING 
A. CUT, REMOVE AND LEGALLY DISPOSE OF SELECTED MECHANICAL EQUIPMENT, 

COMPONENTS, AND MATERIALS AS INDICATED, INCLUDING BUT NOT LIMITED TO 
REMOVAL OF MECHANICAL PIPING, HEATING UNITS, PLUMBING FIXTURES AND 
TRIM, AND OTHER MECHANICAL ITEMS MADE OBSOLETE BY THE NEW WORK.  
MAINTAIN SERVICES TO AREAS OUTSIDE DEMOLITION LIMITS.  WHEN SERVICES 
MUST BE INTERRUPTED, INSTALL TEMPORARY SERVICES FOR AFFECTED AREAS.  

B. PROTECT THE STRUCTURE, FURNISHINGS, FINISHES, AND ADJACENT MATERIALS 
NOT INDICATED OR SCHEDULED TO BE REMOVED.  

C. PROVIDE AND MAINTAIN TEMPORARY PARTITIONS OR DUST BARRIERS ADEQUATE 
TO PREVENT THE SPREAD OF DUST AND DIRT TO ADJACENT AREAS.  

D. PATCH EXISTING FINISHED SURFACES AND BUILDING COMPONENTS USING NEW 
MATERIALS MATCHING EXISTING MATERIALS AND EXPERIENCED INSTALLERS.  
INSTALLERS' QUALIFICATIONS REFER TO THE MATERIALS AND METHODS 
REQUIRED FOR THE SURFACE AND BUILDING COMPONENTS BEING PATCHED.  

3.3 PAINTING 
A. FACTORY PAINTED EQUIPMENT THAT HAS BEEN SCRATCHED OR MARRED SHALL 

BE REPAINTED TO MATCH ORIGINAL FACTORY COLOR.  
B. ALL UNINSULATED BLACK FERROUS METAL ITEMS EXPOSED TO SIGHT SUCH AS 

EQUIPMENT HANGERS, PIPING, FRAMES AND SUPPORTS NOT PROVIDED WITH 
FACTORY PRIME COAT, SHALL BE CLEANED AND PAINTED WITH ONE COAT OF 
RUST INHIBITING PRIMER.  IN ADDITION, SUCH ITEMS IN FINISHED SPACES SHALL 
ALSO BE PAINTED WITH TWO COATS OF FINISH PAINT IN A COLOR TO MATCH 
ADJACENT SURFACES OR AS OTHERWISE SELECTED BY THE ARCHITECT.  

3.4  PERFORMANCE
A. ALL EQUIPMENT AND SYSTEMS SHALL BE PROTECTED AGAINST FREEZING, 

FLOODING, CORROSION, AND OTHER FORMS OF DAMAGE PRIOR TO ACCEPTANCE 
BY THE OWNER.  

B. DESIGN AND FABRICATION FEATURES OR PROVEN METHODS NOT SPECIFICALLY 
COVERED BY THIS SPECIFICATION SHALL BE SPECIFICALLY STATED AND 
DOCUMENTED IN THE PROPOSAL.  

C. LABOR SHALL BE FURNISHED FOR ASSEMBLING ALL PIECES OF EQUIPMENT 
WHICH, DUE TO SHIPPING LIMITATIONS, HAVE COMPONENTS WHICH ARRIVE ON 
THE JOBSITE DISASSEMBLED.

3.5  OPERATING AND MAINTENANCE INSTRUCTIONS 
A. ARRANGE FOR EACH INSTALLER OF EQUIPMENT THAT REQUIRES REGULAR 

MAINTENANCE TO MEET WITH THE OWNER'S PERSONNEL TO PROVIDE 
INSTRUCTION IN PROPER OPERATION AND MAINTENANCE.  IF INSTALLERS ARE 
NOT EXPERIENCED IN PROCEDURES, PROVIDE INSTRUCTION BY 
MANUFACTURER'S REPRESENTATIVES.  

3.6  FINAL INSPECTION 
A. PRIOR TO FINAL ACCEPTANCE, ALL SYSTEMS SHALL BE OPERATED TO TEST 

PERFORMANCE TO THE SATISFACTION OF THE ENGINEER.  
B. DEFECTS DEMONSTRATED BY INSPECTIONS AND TESTS SHALL BE CORRECTED 

TO THE SATISFACTION OF THE ENGINEER AT THE SUBCONTRACTOR'S EXPENSE.  

3.7  CLEANING OF SYSTEMS AND PREMISES 
A. BEFORE THE SYSTEMS ARE TESTED AND BALANCED, DUCTS AND EQUIPMENT 

SHALL BE THOROUGHLY CLEANED SO THAT NO DIRT, DUST OR OTHER FOREIGN 
MATTER WILL BE DEPOSITED IN OR CARRIED THROUGH THE SYSTEM.  

B. AIR HANDLING UNITS SHALL NOT BE OPERATED WITHOUT FILTERS IN PLACE. ALL 
AIR FILTERS SHALL BE REPLACED AFTER COMPLETION OF CONSTRUCTION AND 
PRIOR TO AIR BALANCING. IF AIR-HANDLING SYSTEMS ARE USED FOR TEMPORARY 
HEATING OR COOLING, THE AIR FILTERS SHALL BE CHANGED A MINIMUM OF EVERY 
TWO WEEKS.  

C. WATER AND STEAM SYSTEMS SHALL BE THOROUGHLY FLUSHED AND CLEANED OF 
ANY AND ALL DELETERIOUS MATERIALS BEFORE THE SYSTEMS ARE PLACED IN 
OPERATION.  

D. ALL EQUIPMENT SHALL BE THOROUGHLY CLEANED OF DIRT AND DEBRIS AT THE 
COMPLETION OF THE PROJECT AND PRIOR TO ACCEPTANCE BY THE OWNER.  

3.8  PROTECTION 
A. GUARDS, BARRICADES, LIGHTS, SERVICES, ETC., NECESSARY FOR THE 

PROTECTION OF PERSONS AND PROPERTY SHALL BE FURNISHED AND 
MAINTAINED.  

B. EXISTING WORK SUCH AS PAVEMENTS, LAWNS, SIDEWALKS, FLOORS, CURBS, AND 
OTHER STRUCTURES AND UTILITIES WHICH ARE DAMAGED OR DISTURBED DUE TO 
MAKING CONNECTIONS OR ANY PHASE OF OPERATIONS SHALL BE RESTORED TO 
THE SATISFACTION OF THE OWNER AND THE GOVERNING AUTHORITIES.  

3.9 SAFETY 
A. THE CONTRACTOR SHALL BE RESPONSIBLE FOR INITIATING, MAINTAINING AND 

SUPERVISING ALL SAFETY PRECAUTIONS AND PROGRAMS IN CONNECTION WITH 
THE DEMOLITION AND INSTALLATION OF THIS WORK.  CONTRACTOR SHALL 
COMPLY WITH ALL APPLICABLE LAWS, ORDINANCES, RULES, REGULATIONS AND 
LAWFUL ORDERS OF ANY PUBLIC AUTHORITY BEARING ON THE SAFETY OF 
PERSONS OR PROPERTY OR THEIR PROTECTION FROM DAMAGE, INJURY, OR 
LOSS.  

B. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE IDENTIFICATION AND 
PREVENTION OF UNSAFE CONDITIONS IN REGARD TO DEMOLITION, 
CONSTRUCTION, HAZARDOUS MATERIALS, AND EQUIPMENT USAGE.  
CONTRACTOR SHALL COMPLY WITH ALL OSHA, ENVIRONMENTAL PROTECTION 
AGENCY, AND LOCAL AUTHORITY REQUIREMENTS.  

C. THE CONTRACTOR SHALL ERECT AND MAINTAIN, AS REQUIRED BY EXISTING 
CONDITION AND PROGRESS OF THE WORK, ALL REASONABLE SAFEGUARDS FOR 
SAFETY AND PROTECTION, INCLUDING POSTING DANGER SIGNS AND OTHER 
WARNINGS AGAINST HAZARDS, PROMULGATION SAFETY REGULATIONS AND 
NOTIFYING OWNERS AND USERS OF ADJACENT UTILITIES.  

D. REMOVE DEBRIS, RUBBISH AND OTHER MATERIALS RESULTING FROM 
DEMOLITION OPERATIONS FROM BUILDING SITE.  TRANSPORT AND LEGALLY 
DISPOSE OF MATERIALS OFF SITE.  

E. IF HAZARDOUS MATERIALS ARE ENCOUNTERED DURING DEMOLITION 
OPERATIONS, COMPLY WITH APPLICABLE REGULATIONS, LAWS, AND ORDINANCES 
CONCERNING REMOVAL, HANDLING AND PROTECTION AGAINST EXPOSURE OR 
ENVIRONMENTAL POLLUTION.    

SECTION 230548 - VIBRATION CONTROLS FOR HVAC

PART 1 - GENERAL 

1.1   DESCRIPTION OF WORK 
A. THIS PROJECT SHALL INCLUDE VIBRATION ISOLATORS AT ALL MECHANICAL 

EQUIPMENT, UNLESS THE VIBRATION GENERATION COMPONENTS ARE 
INTERNALLY ISOLATED.  

B. TYPES OF VIBRATION CONTROL PRODUCTS REQUIRED INCLUDE NEOPRENE PADS 
AND SPRING HANGERS.  

PART 3  - EXECUTION 

3.1 APPLICATIONS 
A. GENERAL:  EXCEPT AS OTHERWISE INDICATED, SELECT VIBRATION CONTROL 

PRODUCTS IN ACCORDANCE WITH ASHRAE HANDBOOK, 1991 APPLICATIONS 
VOLUME, CHAPTER 42 "SOUND AND VIBRATION CONTROL", TABLE 34.  WHERE 
MORE THAN ONE TYPE OF PRODUCT IS OFFERED, SELECTION IS INSTALLER'S 
OPTION.

SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL 

1.1  DESCRIPTION OF WORK 
A. THIS PROJECT SHALL INCLUDE IDENTIFICATION DEVICES SPECIFIED IN THIS 

SECTION INCLUDING PLASTIC TAPE, and ENGRAVED PLASTIC-LAMINATE SIGNS.  

SECTION 230700 - MECHANICAL INSULATION

PART 1 - GENERAL

1.1 DESCRIPTION OF WORK
A. THIS PROJECT SHALL INCLUDE MECHANICAL INSULATION FOR DUCT AND 

EQUIPMENT AS INDICATED ON DRAWINGS AND SCHEDULES, AND BY 
REQUIREMENTS OF THIS SECTION.

1.2 QUALITY ASSURANCE
A. PROVIDE COMPOSITE MECHANICAL INSULATION (INSULATION, JACKETS, 

COVERINGS, SEALERS, MASTICS AND ADHESIVES) WITH FLAME-SPREAD INDEX OF 
25 OR LESS, AND SMOKE-DEVELOPED INDEX OF 50 OR LESS, AS TESTED BY ASTM 
E 84 (NFPA 255) METHOD.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS 
A. SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS 

MANUFACTURED BY ONE OF THE FOLLOWING: ARMSTRONG WORLD INDUSTRIES, 
INC.; CERTAINTEED CORP.; KNAUF FIBER GLASS GMBH.; OWENS-CORNING 
FIBERGLAS CORP.  

2.2  DUCTWORK AND EQUIPMENT INSULATION MATERIALS 
A. RIGID FIBERGLASS DUCTWORK INSULATION (TYPE RFG):  ASTM C 612; 'K' VALUE OF 

0.24 AT 75 F, NON-COMBUSTIBLE, RIGID, JACKET. CONFIRM ASJ OR FSK WITH 
ARCHITECT.

B. FLEXIBLE FIBERGLASS DUCTWORK INSULATION (TYPE FFG):  ASTM C 553, 'K' VALUE 
OF 0.36 AT 75 F, NON-COMBUSTIBLE, FLEXIBLE, JACKET. CONFIRM ASJ OR FSK 
WITH ARCHITECT.

C. PROVIDE ASTM C 921 JACKETS FOR DUCTWORK INSULATION: TYPE I FOR 
DUCTWORK WITH TEMPERATURES BELOW AMBIENT; TYPE II FOR DUCTWORK WITH 
TEMPERATURES ABOVE AMBIENT.  

D. DUCTWORK INSULATION ACCESSORIES:  PROVIDE STAPLES, BANDS, WIRES, TAPE, 
ANCHORS, CORNER ANGLES AND SIMILAR ACCESSORIES AS RECOMMENDED BY 
INSULATION MANUFACTURER FOR APPLICATIONS INDICATED.  

PART 3 - EXECUTION

3.1  DUCT AND EQUIPMENT INSULATION APPLICATION SCHEDULE 
A. INSULATE CONCEALED DUCT AND EQUIPMENT ACCORDING TO THE FOLLOWING 

SCHEDULE:

MAX 
SERVICE 

TEMP

SERVICE INSULATION 
TYPE

INSULATION 
THICKNESS

450 F

-HVAC SUPPLY DUCTWORK BETWEEN FAN 
DISCHARGE, OR HVAC UNIT DISCHARGE, AND 
ROOM TERMINAL OUTLET. 

-NECK AND BELLS OF SUPPLY DIFFUSERS. 

-HVAC RETURN DUCTWORK BETWEEN ROOM 
TERMINAL INLET AND RETURN FAN INLET, OR 
HVAC UNIT INLET
  
-HVAC PLENUMS AND UNIT HOUSINGS NOT 
PRE-INSULATED AT FACTORY OR LINED.

RFG R6 (MIN) 2"

C. INSTALL DUCT AND EQUIPMENT THERMAL INSULATION PRODUCTS IN 
ACCORDANCE WITH MANUFACTURER'S WRITTEN INSTRUCTIONS, AND IN 
COMPLIANCE WITH RECOGNIZED INDUSTRY PRACTICES.  

D. MAINTAIN INTEGRITY OF VAPOR-BARRIER AND PROTECT IT TO PREVENT 
PUNCTURE AND OTHER DAMAGE.

SECTION 233113 - METAL DUCTWORK

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 

PART 2  - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS 
A. SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE VIBRATION CONTROL 

PRODUCTS AS MANUFACTURED BY AMBER/BOOTH CO., KORFUND DYNAMICS 
CORP., MASON INDUSTRIES, INC., OR APPROVED EQUIVALENT.  

C. FLOOR OR PAD MOUNTED EQUIPMENT WITHOUT VIBRATION ISOLATORS SHALL BE 
BOLTED TO THE FLOOR (SLAB OR HOUSEKEEPING PAD) WITH 3/8" DIAMETER 
EXPANSION BOLTS.  

B. CODES AND STANDARDS: COMPLY WITH ANSI A13.1 FOR LETTERING SIZE, LENGTH 
OF COLOR FIELD, COLORS, AND VIEWING ANGLES OF IDENTIFICATION DEVICES.  

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 
A. SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE MECHANICAL 

IDENTIFICATION MATERIALS AS MANUFACTURED BY ALLEN SYSTEMS, INC., BRADY 
(W.H.) CO.; SIGNMARK DIV., SETON NAME PLATE CORP., OR APPROVED 
EQUIVALENT.  

2.2 MECHANICAL IDENTIFICATION MATERIALS 
A. GENERAL:  PROVIDE MANUFACTURER'S STANDARD PRODUCTS OF CATEGORIES 

AND TYPES REQUIRED FOR EACH APPLICATION AS REFERENCED IN OTHER 
DIVISION 23 SECTIONS.  WHERE MORE THAN SINGLE TYPE IS SPECIFIED FOR 
APPLICATION, SELECTION IS INSTALLER'S OPTION, BUT PROVIDE SINGLE 
SELECTION FOR EACH PRODUCT CATEGORY.

PART 3 - EXECUTION 

3.1 MECHANICAL EQUIPMENT IDENTIFICATION 
A. GENERAL:  INSTALL ENGRAVED PLASTIC LAMINATE SIGN OR PLASTIC EQUIPMENT 

MARKER ON OR NEAR EACH MAJOR ITEM OF MECHANICAL EQUIPMENT AND EACH 
OPERATIONAL DEVICE, AS SPECIFIED HEREIN IF NOT OTHERWISE SPECIFIED FOR 
EACH ITEM OR DEVICE.  

B. LETTERING SIZE:  MINIMUM 1/4" HIGH LETTERING FOR NAME OF UNIT WHERE 
VIEWING DISTANCE IS LESS THAN 2'-0", 1/2" HIGH FOR DISTANCES UP TO 6'-0", AND 
PROPORTIONATELY LARGER LETTERING FOR GREATER DISTANCES. PROVIDE 
SECONDARY LETTERING 2/3 TO 3/4 OF SIZE OF PRINCIPAL LETTERING.  

C. TEXT OF SIGNS:  IN ADDITION TO NAME OF IDENTIFIED UNIT, PROVIDE LETTERING 
TO DISTINGUISH BETWEEN MULTIPLE UNITS, INFORM OPERATOR OF 
OPERATIONAL REQUIREMENTS, INDICATE SAFETY AND EMERGENCY 
PRECAUTIONS, AND WARN OF HAZARDS AND IMPROPER OPERATIONS.  

D. IN ADDITION TO THE PLASTIC SIGN, INSTALL PRESSURE SENSITIVE LABEL 
DESCRIBED IN PART 2 OR PAINTED STENCIL LABEL, ABOVE ON EACH PIECE OF 
MECHANICAL EQUIPMENT.  THOROUGHLY CLEAN EQUIPMENT SURFACE PER 
LABEL MANUFACTURERS INSTRUCTIONS PRIOR TO INSTALLING LABEL.

250 F FFG R6 (MIN) 2"

A. THIS PROJECT SHALL INCLUDE RECTANGULAR, ROUND METAL DUCTS, AND 
PLENUMS FOR HEATING, VENTILATING, AND AIR CONDITIONING SYSTEMS IN 
PRESSURE CLASSES FROM LOW PRESSURE (STATIC PRESSURE LESS THAN OR 
EQUAL TO 2-INCH WATER GAGE).  

1.2 QUALITY ASSURANCE 
A. COMPLY WITH THE REQUIREMENTS OF NFPA 90A, "STANDARD FOR THE 

INSTALLATION OF AIR CONDITIONING AND VENTILATING SYSTEMS," EXCEPT AS 
INDICATED OTHERWISE.  

PART 2 - PRODUCTS

2.1 SHEET METAL MATERIALS 
A. GALVANIZED SHEET STEEL:  LOCK-FORMING QUALITY, ASTM A 527, COATING 

DESIGNATION G 90. PROVIDE MILL PHOSPHATIZED FINISH FOR EXPOSED 
SURFACES OF DUCTS EXPOSED TO VIEW.  

B. REINFORCEMENT SHAPES AND PLATES:  UNLESS OTHERWISE INDICATED, 
PROVIDE GALVANIZED STEEL REINFORCING WHERE INSTALLED ON GALVANIZED 
SHEET METAL DUCTS. FOR ALUMINUM AND STAINLESS STEEL DUCTS PROVIDE 
REINFORCING OF COMPATIBLE MATERIALS.  

C. TIE RODS:  GALVANIZED STEEL, 1/4-INCH MINIMUM DIAMETER FOR 36-INCH LENGTH 
OR LESS; 3/8-INCH MINIMUM DIAMETER FOR LENGTHS LONGER THAN 36 INCHES.  

2.2  SEALING MATERIALS 
A. JOINT AND SEAM TAPE:  2 INCHES WIDE, GLASS-FIBER-FABRIC REINFORCED.  
B. JOINT AND SEAM SEALANT:  ONE-PART, NONSAG, SOLVENT-RELEASE-CURING, 

POLYMERIZED BUTYL SEALANT COMPLYING WITH FS TT-S-001657, TYPE I; 
FORMULATED WITH A MINIMUM OF 75 PERCENT SOLIDS.  

C. FLANGED JOINT MASTICS:  ONE-PART, ACID-CURING, SILICONE ELASTOMERIC 
JOINT SEALANTS, COMPLYING WITH ASTM C 920, TYPE S, GRADE NS, CLASS 25, USE 
O.  

2.3 DUCT AND FITTING FABRICATION 
A. EXCEPT AS OTHERWISE INDICATED, FABRICATE DUCTS WITH GALVANIZED SHEET 

STEEL, IN ACCORDANCE WITH SMACNA "HVAC DUCT CONSTRUCTION 
STANDARDS", INCLUDING THEIR ASSOCIATED DETAILS.  CONFORM TO THE 
REQUIREMENTS IN THE REFERENCED STANDARD FOR METAL THICKNESS, 
REINFORCING TYPES AND INTERVALS, TIE ROD APPLICATIONS, AND JOINT TYPES 
AND INTERVALS.  

B. STATIC PRESSURE CLASSIFICATIONS:  EXCEPT WHERE OTHERWISE INDICATED, 
CONSTRUCT DUCT SYSTEMS TO THE FOLLOWING PRESSURE CLASSIFICATIONS: 
1. SUPPLY DUCTS:  2-INCH WATER GAGE. 
2. RETURN DUCTS:  1/2 INCHES WATER GAGE, NEGATIVE PRESSURE.  
3. EXHAUST DUCTS: 1/2 INCHES WATER GAGE, NEGATIVE PRESSURE.  

C. FABRICATE ELBOWS, TRANSITIONS, OFFSETS, BRANCH CONNECTIONS, AND 
OTHER DUCT CONSTRUCTION IN ACCORDANCE WITH SMACNA "HVAC METAL DUCT 
CONSTRUCTION STANDARD".  

D. ROUND DUCT OF EQUIVALENT DIAMETER TO THE INDICATED RECTANGULAR DUCT 
MAY BE SUBSTITUTED AT THE CONTRACTOR'S OPTION.  

E. FABRICATE ROUND DUCT AND ROUND FITTINGS INCLUDING ELBOWS, 
TRANSITIONS, OFFSETS, BRANCH CONNECTIONS, AND OTHER DUCT 
CONSTRUCTION IN ACCORDANCE WITH SMACNA "HVAC METAL DUCT 
CONSTRUCTION STANDARD".  ALL ROUND DUCT 12”  DIAMETER AND GREATER 
SHALL BE FABRICATED OF SPIRAL-WOUND DUCT.  

F. IN LIEU OF SHOP FABRICATED DUCT AND FITTINGS, FACTORY FABRICATED DUCT 
AND FITTINGS MAY BE SUBSTITUTED, SUCH AS MANUFACTURED BY LINDAB, OR 
APPROVED EQUIVALENT.  

PART 3 - EXECUTION

3.1 DUCT INSTALLATION
A. USE FABRICATED FITTINGS FOR ALL CHANGES IN DIRECTIONS, CHANGES IN SIZE 

AND SHAPE, AND CONNECTIONS.  
B. LOCATE DUCTS, EXCEPT AS OTHERWISE INDICATED, VERTICALLY AND 

HORIZONTALLY, PARALLEL AND PERPENDICULAR TO BUILDING LINES; AVOID 
DIAGONAL RUNS.  INSTALL DUCT SYSTEMS IN SHORTEST ROUTE THAT DOES NOT 
OBSTRUCT USEABLE SPACE OR BLOCK ACCESS FOR SERVICING BUILDING AND ITS 
EQUIPMENT.  

C. SEAL DUCT SEAMS AND JOINTS ACCORDING TO SMACNA “ DUCT CONSTRUCTION 
STANDARDS ”.  

D. INSTALL RIGID ROUND AND RECTANGULAR METAL DUCT WITH SUPPORT SYSTEMS 
INDICATED IN SMACNA "HVAC DUCT CONSTRUCTION STANDARDS".  

E. SUPPORT HORIZONTAL DUCTS WITHIN 2 FEET OF EACH ELBOW AND WITHIN 4 FEET 
OF EACH BRANCH INTERSECTION.  

F. SUPPORT VERTICAL DUCTS AT A MAXIMUM INTERVAL OF 16 FEET AND AT EACH 
FLOOR.  

3.2  CONNECTIONS 
A. EQUIPMENT CONNECTIONS:  CONNECT EQUIPMENT WITH FLEXIBLE CONNECTORS 

IN ACCORDANCE WITH DIVISION 23 SECTION "DUCT ACCESSORIES." 
B. BRANCH CONNECTIONS:  COMPLY WITH SMACNA "HVAC DUCT CONSTRUCTION 

STANDARDS".  
C. OUTLET AND INLET CONNECTIONS:  COMPLY WITH SMACNA "HVAC DUCT 

CONSTRUCTION STANDARDS".  
D. TERMINAL UNITS CONNECTIONS:  COMPLY WITH SMACNA "HVAC DUCT 

CONSTRUCTION STANDARDS".

SECTION  233300 - DUCTWORK ACCESSORIES

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 
A. THIS PROJECT SHALL INCLUDE DUCTWORK ACCESSORIES WORK AS INDICATED 

ON DRAWINGS AND IN SCHEDULES, AND BY REQUIREMENTS OF THIS SECTION, 
WHICH INCLUDES DAMPERS, DAMPER ACTUATORS, FIRE AND SMOKE DAMPERS, 
TURNING VANES, DUCT HARDWARE, AND DUCT ACCESS DOORS.  

1.2 QUALITY ASSURANCE 
A. COMPLY WITH APPLICABLE SECTIONS OF THE FOLLOWING CODES AND 

STANDARDS: 
1. SMACNA "HVAC DUCT CONSTRUCTION STANDARDS, METAL AND FLEXIBLE".  
2. ASHRAE RECOMMENDATIONS PERTAINING TO CONSTRUCTION OF 

DUCTWORK ACCESSORIES, EXCEPT AS OTHERWISE INDICATED.  
3. UL STANDARD 55 "FIRE DAMPERS AND CEILING DAMPERS".  
4. NFPA 90A "STANDARD FOR THE INSTALLATION OF AIR CONDITIONING AND 

VENTILATING SYSTEMS ” .

PART 2 - PRODUCTS 

2.1 DAMPERS AND ACTUATORS 
A. LOW PRESSURE MANUAL DAMPERS:  PROVIDE DAMPERS OF SINGLE BLADE TYPE 

OR MULTI-BLADE TYPE, CONSTRUCTED IN ACCORDANCE WITH SMACNA "HVAC 
DUCT CONSTRUCTION STANDARDS ” , OR AS MANUFACTURED BY RUSKIN MODEL 
MD35, MD25 OR MDRS25 AS   REQUIRED, OR EQUIVALENT.  

B. BACKDRAFT DAMPERS:  HEAVY DUTY, MINIMUM 0.125 ”  WALL THICKNESS 
EXTRUDED ALUMINUM FRAME, MINIMUM 0.070 ”  THICK EXTRUDED ALUMINUM 
BLADES WITH VINYL EDGE SEALS, SYNTHETIC BEARINGS, MILL FINISH.  RUSKIN 
MODEL BD6, OR EQUIVALENT.  

C. CONTROL DAMPERS:  PROVIDE DAMPERS WITH PARALLEL BLADES FOR 2-
POSITION CONTROL, OR OPPOSED BLADES FOR MODULATING CONTROL.  
CONSTRUCT BLADES OF 16-GA STEEL, PROVIDE HEAVY-DUTY MOLDED SELF-
LUBRICATING NYLON BEARINGS, ½ ”  DIAMETER STEEL AXLES SPACED ON 9 ”  
CENTERS.  CONSTRUCT FRAME OF MINIMUM 5 ”  X 1 ”  X 16-GUAGE STEEL HAT 

2.3  TURNING VANES 
A. FABRICATED TURNING VANES:  PROVIDE FABRICATED TURNING VANES AND 

VANE RUNNERS, CONSTRUCTED IN ACCORDANCE WITH SMACNA "HVAC DUCT 
CONSTRUCTION STANDARDS".  

B. MANUFACTURED TURNING VANES:  PROVIDE TURNING VANES CONSTRUCTED 
OF 1-1/2" WIDE CURVED BLADES SET AT 3/4" O.C., SUPPORTED WITH BARS 
PERPENDICULAR TO BLADES SET AT 2" O.C., AND SET INTO SIDE STRIPS 
SUITABLE FOR MOUNTING IN DUCTWORK.  

2.4  DUCT HARDWARE AND ACCESS DOORS 
A. PROVIDE DUCT HARDWARE, MANUFACTURED BY ONE MANUFACTURER FOR ALL 

ITEMS ON PROJECT, INCLUDING TEST HOLES AND QUADRANT LOCKS.  
B. ACCESS DOORS:  CONSTRUCT OF SAME OR GREATER GAGE AS DUCTWORK 

SERVED, PROVIDE INSULATED DOORS FOR INSULATED DUCTWORK.  PROVIDE 
FLUSH FRAMES FOR UNINSULATED DUCTWORK, EXTENDED FRAMES FOR 
EXTERNALLY INSULATED DUCT.  PROVIDE ONE SIDE HINGED, OTHER SIDE WITH 
ONE HANDLE-TYPE LATCH FOR DOORS 12" HIGH AND SMALLER, 2 HANDLE-TYPE 
LATCHES FOR LARGER DOORS.

2.5  FLEX DUCT 
A. FABRICATED OF ACOUSTICALLY TRANSPARENT NYLON INNER FILM LOCKED TO 

GALVANIZED STEEL HELIX WIRE, WITH R6 FIBERGLASS INSULATION AND 
REINFORCED METALIZED VAPOR BARRIER OUTER JACKET. FLEXMASTER TYPE 
6M OR EQUIVALENT.  

PART 3 - EXECUTION 

3.1 INSTALLATION OF DUCTWORK ACCESSORIES 
A. INSTALL DUCTWORK ACCESSORIES IN ACCORDANCE WITH MANUFACTURER'S 

INSTALLATION INSTRUCTIONS, WITH APPLICABLE PORTIONS OF DETAILS OF 
CONSTRUCTION AS SHOWN IN SMACNA STANDARDS, AND IN ACCORDANCE WITH 
RECOGNIZED INDUSTRY PRACTICES TO ENSURE THAT PRODUCTS SERVE 
INTENDED FUNCTION.  

B. INSTALL ACCESS DOORS AT ALL FIRE DAMPERS FIRE/SMOKE DAMPERS, 
CONTROL DAMPERS, OTHER DUCT MOUNTED EQUIPMENT, AND ELSEWHERE AS 
SHOWN ON DRAWINGS.  INSTALL TO OPEN AGAINST SYSTEM AIR PRESSURE, 
WITH LATCHES OPERABLE FROM EITHER SIDE, EXCEPT OUTSIDE ONLY WHERE 
DUCT IS TOO SMALL FOR PERSON TO ENTER.  

C. COORDINATE WITH OTHER WORK, INCLUDING DUCTWORK, AS NECESSARY TO 
INTERFACE INSTALLATION OF DUCTWORK ACCESSORIES PROPERLY WITH 
OTHER WORK.  

D. CONNECT DIFFUSERS OR TROFFER BOOTS TO DUCTS WITH 5 FEET MAXIMUM 
LENGTH OF INSULATED FLEXIBLE DUCT.  HOLD IN PLACE WITH STRAP OR CLAMP. 
IF THIS LENGTH IS EXCEEDED ON THE PLANS, THE EXTRA FOOTAGE REQUIRED 
TO MEET THIS MINIMUM LENGTH WILL BE INSTALLED AS RIGID ROUND 
GALVANIZED STEEL DUCT OF THE SAME SIZE OR LARGER.  INSTALL FLEXIBLE 
DUCTWORK AT INLET TO ALL DIFFUSERS WHICH ARE SHOWN TO BE CONNECTED 
WITH FLEXIBLE DUCTWORK.  SUPPORT ALL FLEXIBLE DUCT ON MINIMUM 4' 
CENTERS.

CHANNEL.  DAMPER TO BE EQUIPPED WITH FOAM BLADE SEALS AND METAL 
COMPRESSION TYPE JAMB SEALS.  PROVIDE GALVANIZED STEEL FINISH WITH 
ALUMINUM TOUCH-UP.  MAXIMUM LEAKAGE ALLOWED OF 10 CFM/SQ. FT. OF 
DAMPER AREA AT 1 ”  W.C. DIFFERENTIAL PRESSURE.  DAMPER SHALL BE RUSKIN 
MODEL CD35, OR EQUIVALENT.  

D. DAMPER ACTUATOR:  THE ACTUATOR FURNISHED SHALL BE THE DIRECT-
COUPLED TYPE, ENABLING IT TO BE MOUNTED DIRECTLY TO THE DAMPER 
SHAFT WITHOUT THE NEED FOR CONNECTING LINKAGE.  ACTUATOR SHALL BE 
BY BELIMO, OR EQUIVALENT.  

2.2  FIRE AND SMOKE DAMPERS 
A. FIRE DAMPERS:  UNLESS NOTED OTHERWISE, PROVIDE FIRE DAMPERS RATED 

AT 1-1/2 HOUR AND SIZED TO MATCH THE DUCT.  PROVIDE FIRE DAMPERS RATED 
FOR DYNAMIC CONDITIONS UNLESS OTHERWISE NOTED.  PROVIDE FUSIBLE LINK 
RATED AT 160-165° F, UNLESS OTHERWISE INDICATED.  FRAME SHALL BE 
SMACNA TYPE B.  FABRICATE IN ACCORDANCE WITH NFPA 90A AND UL 555, AND 
AS INDICATED.  

B. FIRE/SMOKE DAMPERS:  UNLESS NOTED OTHERWISE, PROVIDE MOTOR-DRIVEN 
FIRE/SMOKE DAMPERS RATED AT 1-1/2 HOUR AND LEAKAGE CLASS I, AND SIZED 
TO MATCH THE DUCT.  PROVIDE WITH CASING CONSTRUCTED OF 11-GA 
GALVANIZED STEEL, FUSIBLE LINK 160-165°F, PARALLEL AIRFOIL BLADES AND 
SPRING RETURN ELECTRIC ACTUATORS EXTERNALLY FACTORY MOUNTED.  
DAMPERS SHALL BE FABRICATED IN ACCORDANCE WITH UL555S.  COORDINATE 
ACTUATOR REQUIREMENTS WITH THE FIRE ALARM CONTRACTOR.  

SECTION 233400 - FANS

PART 1 - GENERAL

1.1 DESCRIPTION OF WORK 
A. THIS PROJECT SHALL INCLUDE THE REQUIREMENTS OF THE SCHEDULED FANS 

INCLUDING CEILING MOUNTED AND IN-LINE CENTRIFUGAL FANS, ROOF MOUNTED 
INTAKE AND EXHAUST FANS, AND OTHER FAN TYPES AS SCHEDULED OR NOTED.  

1.2 QUALITY ASSURANCE 
A. FANS SHALL BE DESIGNED, MANUFACTURED, AND TESTED IN ACCORDANCE 

WITH UL 705 "POWER VENTILATORS." 
B. MOTORS AND ELECTRICAL ACCESSORIES SHALL COMPLY WITH NEMA 

STANDARDS. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
A. SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE PRODUCTS 

MANUFACTURED BY COOK, GREENHECK, PENN VENTILATOR, OR APPROVED 
EQUIVALENT.  

2.2 FANS - GENERAL 
A. GENERAL:  PROVIDE FANS THAT ARE FACTORY FABRICATED AND ASSEMBLED, 

FACTORY TESTED, AND FACTORY FINISHED, WITH INDICATED CAPACITIES AND 
CHARACTERISTICS.  

B. FANS AND SHAFTS:  STATICALLY AND DYNAMICALLY BALANCED AND DESIGNED 
FOR CONTINUOUS OPERATION AT THE MAXIMUM RATED FAN SPEED AND MOTOR 
HORSEPOWER. FANS SHALL BE FACTORY BALANCED AND CHECKED FOR 
VIBRATION. MAXIMUM FAN SELF-EXCITED VIBRATION VELOCITY SHALL NOT 
EXCEED 0.157 INCH/SECOND AT BEARING CAPS, MEASURED WITH THE FAN 
FULLY ASSEMBLED AND OPERATING AT DESIGN CONDITIONS.  FAN SHAFT SHALL 
BE TURNED, GROUND, AND POLISHED STEEL DESIGNED TO OPERATE AT NO 
MORE THAN 70 PERCENT OF THE FIRST CRITICAL SPEED AT THE TOP OF THE 
SPEED RANGE OF THE FAN'S CLASS.  

C. FACTORY FINISH:  THE FOLLOWING FINISHES ARE REQUIRED: 
1. SHEET METAL PARTS:  PRIME COATING PRIOR TO FINAL ASSEMBLY.  
2. EXTERIOR SURFACES:  BAKED-ENAMEL FINISH COAT AFTER ASSEMBLY ON 

ALL FERROUS METAL PARTS.  NO FINISH ON GALVANIZED OR ALUMINUM 
PARTS.  

PART 3 - EXECUTION 

3.1 INSTALLATION - GENERAL 
A. INSTALL FANS LEVEL AND PLUMB, IN ACCORDANCE WITH MANUFACTURER'S 

WRITTEN INSTRUCTIONS.  SUPPORT UNITS AS DESCRIBED BELOW, USING THE 
VIBRATION CONTROL DEVICES INDICATED.  

ACCURATELY LOCATE ROOF CURBS.  SECURE ROOF-MOUNTED FANS TO ROOF 
CURBS WITH CADMIUM-PLATED HARDWARE.  

B. ARRANGE INSTALLATION OF UNITS TO PROVIDE ACCESS SPACE AROUND UNITS 
FOR SERVICE AND MAINTENANCE.

  
3.2 CONNECTIONS 

A. DUCT INSTALLATIONS AND CONNECTIONS ARE SPECIFIED IN OTHER DIVISION 23 
SECTIONS. MAKE FINAL DUCT CONNECTIONS WITH FLEXIBLE CONNECTIONS.

SECTION 233713 - AIR OUTLETS AND INLETS

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 
A. THIS PROJECT SHALL INCLUDE AIR OUTLETS AND INLETS WORK AS INDICATED BY 

DRAWINGS AND SCHEDULES, AND BY REQUIREMENTS OF THIS SECTION.  
B. TYPES OF AIR OUTLETS AND INLETS REQUIRED FOR PROJECT INCLUDE CEILING 

AIR DIFFUSERS AND REGISTERS, WALL REGISTERS AND GRILLES, AND LOUVERS. 
REFER TO PLANS AND EQUIPMENT SCHEDULES.  

1.2  QUALITY ASSURANCE 
A. CODES AND STANDARDS:  AIR OUTLETS AND INLETS SHALL BE TESTED AND RATED 
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IN CONFORMANCE WITH APPLICABLE SECTIONS OF ARI 650, ASHRAE 70, AMCA 500 
AND NFPA 90A.  

PART 2 - PRODUCTS 

2.1  DIFFUSERS AND GRILLES 
A. GENERAL:  EXCEPT AS OTHERWISE INDICATED, PROVIDE MANUFACTURER'S 

STANDARD CEILING AIR DIFFUSERS AND WALL GRILLES WHERE SHOWN; OF SIZE, 
SHAPE, CAPACITY AND TYPE INDICATED; CONSTRUCTED OF MATERIALS AND 
COMPONENTS AS INDICATED, AND AS REQUIRED FOR COMPLETE INSTALLATION.  

B. PERFORMANCE:  PROVIDE DIFFUSERS AND GRILLES THAT HAVE, AS MINIMUM, 
TEMPERATURE AND VELOCITY TRAVERSES, THROW AND DROP, AND NOISE 
CRITERIA RATINGS FOR EACH SIZE DEVICE AS LISTED IN MANUFACTURER'S 
CURRENT DATA.  

C. CEILING COMPATIBILITY:  PROVIDE DIFFUSERS WITH BORDER STYLES THAT ARE 
COMPATIBLE WITH ADJACENT CEILING SYSTEMS, AND THAT ARE SPECIFICALLY 
MANUFACTURED TO FIT INTO CEILING MODULE WITH ACCURATE FIT AND 
ADEQUATE SUPPORT.  REFER TO GENERAL CONSTRUCTION DRAWINGS AND 
SPECIFICATIONS FOR TYPES OF CEILING SYSTEMS WHICH WILL CONTAIN EACH 
TYPE OF CEILING AIR DIFFUSER.  

D. PROVIDE MOUNTING FRAMES TO ADAPT TO CONSTRUCTION TYPE.  WHERE 
INSTALLED IN HARD CEILINGS OR WALLS, PROVIDE SURFACE MOUNT FRAME 
BELOW CEILING WITH PERIMETER FLANGE AND GASKET TO SEAL AGAINST CEILING 
CONSTRUCTION.  

E. WHERE INDICATED, PROVIDE ADJUSTABLE OPPOSED BLADE DAMPER ASSEMBLY, 
KEY OPERATED FROM FACE OF DIFFUSER.  

F. PROVIDE, WHERE REQUIRED TO PROTECT FIRE RATED CEILING PENETRATIONS, 
COMBINATION ADJUSTABLE OPPOSED BLADE DAMPER AND FUSIBLE LINK FIRE 
DAMPER WITH UL APPROVED LINK AND ASSEMBLY DESIGNED TO MEET 
REQUIREMENTS OF NFPA 90A.  

G. SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE EQUIPMENT 
MANUFACTURED BY KRUEGER MFG. CO.; TITUS PRODUCTS CO.; TUTTLE & BAILEY 
CORP.; OR APPROVED EQUIVALENT: 

PART 3 - EXECUTION

3.1 INSTALLATION 
A. GENERAL:  INSTALL AIR OUTLETS AND INLETS IN ACCORDANCE WITH 

MANUFACTURER'S WRITTEN INSTRUCTIONS AND IN ACCORDANCE WITH 
RECOGNIZED INDUSTRY PRACTICES TO INSURE THAT PRODUCTS SERVE 
INTENDED FUNCTIONS.  

B. COORDINATE WITH OTHER WORK, INCLUDING DUCTWORK AND DUCT 
ACCESSORIES, AS NECESSARY TO INTERFACE INSTALLATION OF AIR OUTLETS AND 
INLETS WITH OTHER WORK.  

C. LOCATE CEILING AIR DIFFUSERS, REGISTERS, AND GRILLES, AS INDICATED ON 
GENERAL CONSTRUCTION "REFLECTED CEILING PLANS".  UNLESS OTHERWISE 
INDICATED, LOCATE UNITS IN CENTER OF ACOUSTICAL CEILING MODULES.

AIR OUTLET WITHIN 5% OF DESIGN FLOW AS SHOWN ON THE DRAWINGS. 
AFTER THE FINISHED AREA IS OCCUPIED, THE AIR VOLUMES SHALL BE 
READJUSTED, IF REQUIRED, TO PROPERLY BALANCE THE COOLING AND 
HEATING LOADS THROUGHOUT THE CONDITIONED AREAS.  

b. AIR OUTLETS SHALL BE BALANCED WITH AIR PATTERN AS SHOWN ON THE 
DRAWINGS.  

2. ALL BALANCING MUST BE ACCOMPLISHED WITH DIFFUSER AIR PATTERNS AS 
INDICATED ON THE DRAWINGS.  

3. THE CONTRACTOR SHALL SUBMIT DETAILED BALANCING PROCEDURES AND 
RECORDING FORMS FOR THE ENGINEER'S REVIEW, PRIOR TO COMMENCING 
ANY AIR BALANCE WORK.  

C. FINAL AIR BALANCE READINGS.  
1. AFTER AIR FLOW ARE BALANCED, AND WITH THE TEMPERATURE CONTROLS 

SET TO PRODUCE DESIGN COOLING, MEASURE AND RECORD ALL DATA 
NECESSARY TO COMPILE A COMPLETE REPORT TO DEMONSTRATE THE 
ACCEPTABILITY OF THE VARIOUS MECHANICAL SYSTEMS. INCLUDE AT LEAST 
THE FOLLOWING DATA IN THE REPORT: 
A. OUTSIDE DRY BULB AND WET BULB TEMPERATURE.  
B. INSIDE DRY BULB AND WET BULB TEMPERATURES IN SIX SELECTED 

AREAS OF THE CONDITIONED SPACE, ROOM OR AREA SELECTED BY THE 
ENGINEER.  

C. DRY BULB TEMPERATURES OF AIR ENTERING AND LEAVING ALL COILS.  
D. TEMPERATURE OF WATER ENTERING AND LEAVING EACH WATER COIL.  

2. THE BALANCED POSITION OF EACH CONTROLLING VALVE AND DAMPER SHALL 
BE PERMANENTLY MARKED ON THE PIPE, INSULATION, OR DUCTWORK.  

D. TEMPERATURE CONTROL ADJUSTING.  
1. AUTOMATIC TEMPERATURE CONTROLS SHALL BE CALIBRATED AND ALL 

THERMOSTATS, DAMPERS, ETC., ADJUSTED SO THAT CONTROL SYSTEM IS IN 
THE PROPER OPERATING CONDITION, SUBJECT TO REVIEW BY THE 
ENGINEER.  

SECTION 238900 - TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL 

1.1 DESCRIPTION OF WORK 
A. THIS PROJECT SHALL INCLUDE THE REQUIREMENTS AND PROCEDURES FOR 

TOTAL MECHANICAL SYSTEMS TESTING, ADJUSTING, AND BALANCING. 
REQUIREMENTS INCLUDE MEASUREMENT AND ESTABLISHMENT OF THE FLUID 
QUANTITIES OF THE MECHANICAL SYSTEMS AS REQUIRED TO MEET DESIGN 
SPECIFICATIONS, AND RECORDING AND REPORTING THE RESULTS.  WORK 
INCLUDES TESTING, ADJUSTING AND BALANCING THE SUPPLY AIR SYSTEMS, 
RETURN AIR SYSTEMS, EXHAUST AIR SYSTEMS, AND VERIFYING THE 
TEMPERATURE CONTROL SYSTEM OPERATION.  

B. SYSTEMS/DEVICES TO BE BALANCED INCLUDE THE FOLLOWING: 

1. ALL AIR DEVICES, INCLUDING ALL SUPPLY DIFFUSERS, RETURN GRILLES AND 
EXHAUST GRILLES.  

2. ALL NEW/EXISTING EXHAUST FANS.  
3. ALL NEW/EXISTING ROOFTOP UNITS, INCLUDING TOTAL SUPPLY AIR, RETURN 

AIR AND OUTDOOR AIR.

1.2  QUALITY ASSURANCE 
A. AGENCY QUALIFICATIONS:  EMPLOY THE SERVICES OF AN INDEPENDENT TESTING, 

ADJUSTING, AND BALANCING AGENCY MEETING THE QUALIFICATIONS SPECIFIED 
BELOW, TO BE THE SINGLE SOURCE OF RESPONSIBILITY TO TEST, ADJUST, AND 
BALANCE THE BUILDING MECHANICAL SYSTEMS IDENTIFIED ABOVE, TO PRODUCE 
THE DESIGN OBJECTIVES.  SERVICES SHALL INCLUDE CHECKING INSTALLATIONS 
FOR CONFORMITY TO DESIGN, MEASUREMENT AND ESTABLISHMENT OF THE 
FLUID QUANTITIES OF THE MECHANICAL SYSTEMS AS REQUIRED TO MEET DESIGN 
SPECIFICATIONS, AND RECORDING AND REPORTING THE RESULTS.  
1. THE INDEPENDENT TESTING, ADJUSTING, AND BALANCING AGENCY SHALL BE 

CERTIFIED BY THE ASSOCIATED AIR BALANCE COUNCIL (AABC) OR THE 
NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB) IN THOSE TESTING 
AND BALANCING DISCIPLINES REQUIRED FOR THIS PROJECT, AND HAVING AT 
LEAST ONE PROFESSIONAL ENGINEER REGISTERED IN THE STATE IN WHICH 
THE SERVICES ARE TO BE PERFORMED, CERTIFIED BY AABC OR NEBB AS A 
TEST AND BALANCE ENGINEER.  

B. CODES AND STANDARDS: 
1. NEBB:  "PROCEDURAL STANDARDS FOR TESTING, ADJUSTING, AND 

BALANCING OF ENVIRONMENTAL SYSTEMS." 
2. AABC:  "NATIONAL STANDARDS FOR TOTAL SYSTEM BALANCE".  
3. ASHRAE: ASHRAE HANDBOOK, HVAC APPLICATIONS VOLUME, CHAPTER 39, 

TESTING, ADJUSTING, AND BALANCING.  

PART 3 - EXECUTION 

3.1 INITIAL BASELINE TESTING 
A. PRIOR TO THE START OF CONSTRUCTION. PERFORM A BASELINE TEST TO 

DETERMINE THE EXISTING CONDITIONS OF ALL SYSTEMS SERVING THE AREA OF 
CONSTRUCTION WHICH WILL BE MODIFIED AS A RESULT OF THE PROJECT.  
1. MEASURE AIRFLOW AT EACH INLET AND OUTLET.  
2. MEASURE TOTAL AIRFLOW AT FAN DISCHARGE BY PITOT TUBE.  
3. MEASURE VOLTAGE AND AMPERAGE OF ALL SYSTEM MOTORS.  

B. RECORD OPERATING CONDITIONS AND PROVIDE REPORT TO THE OWNER AND 
ENGINEER, SPECIFICALLY NOTING ANY DEFICIENCIES WHICH MAY IMPACT THE 
SUCCESSFUL COMPLETION OF THIS PROJECT.  

3.2 PERFORMING TESTING, ADJUSTING, AND BALANCING 
A. A.  EXAMINATION:  BEFORE COMMENCING TESTS, VERIFY THAT SYSTEMS ARE 

COMPLETE AND OPERABLE.   ENSURE THE FOLLOWING: 
1. EQUIPMENT IS OPERABLE AND IN SAFE AND NORMAL CONDITION.  
2. TEMPERATURE CONTROL SYSTEMS ARE INSTALLED COMPLETE AND 

OPERABLE 
3. PROPER THERMAL OVERLOAD PROTECTION IS IN PLACE AND OPEN.  
4. DUCT SYSTEMS ARE CLEAN OF DEBRIS.  
5. FIRE AND VOLUME DAMPERS ARE IN PLACE AND OPEN.  
6. ACCESS DOORS ARE CLOSED AND DUCT END CAPS ARE IN PLACE.  
7. AIR OUTLETS ARE INSTALLED AND CONNECTED.  
8. DUCT SYSTEM LEAKAGE HAS BEEN MINIMIZED.  

B. PERFORM TESTING AND BALANCING PROCEDURES ON EACH SYSTEM IDENTIFIED, 
IN ACCORDANCE WITH THE DETAILED PROCEDURES OUTLINED IN THE 
REFERENCED STANDARDS.  

C. CUT INSULATION, DUCTWORK, AND PIPING FOR INSTALLATION OF TEST PROBES TO 
THE MINIMUM EXTENT NECESSARY TO ALLOW ADEQUATE PERFORMANCE OF 
PROCEDURES.  PATCH INSULATION, DUCTWORK, AND HOUSINGS, USING 
MATERIALS IDENTICAL TO THOSE REMOVED.  SEAL INSULATION TO RE-ESTABLISH 
INTEGRITY OF THE VAPOR BARRIER.  

D. MARK EQUIPMENT SETTINGS, INCLUDING DAMPER CONTROL POSITIONS, VALVE 
INDICATORS, FAN SPEED CONTROL LEVERS, AND SIMILAR CONTROLS AND 
DEVICES, TO SHOW FINAL SETTINGS.  MARK WITH PAINT OR OTHER SUITABLE, 
PERMANENT IDENTIFICATION MATERIALS.  

3.3 RECORD AND REPORT DATA 
A. PREPARE TEST AND BALANCE REPORT AND SUBMIT ONE (1) COPY TO THE 

ENGINEER AND ONE (1) COPY TO THE OWNER'S REPRESENTATIVE.  REPORT 
SHALL BE STANDARD NEBB OR AABC FORMAT.  

B. AIR BALANCE AND ADJUSTING 
1. SUPPLY AIR SYSTEMS INSTALLED IN FINISHED AREAS OF THE BUILDING SHALL 

BE BALANCED AND ADJUSTED AS FOLLOWS: 
a. AFTER DUCT SYSTEMS HAVE BEEN INSTALLED COMPLETE WITH ALL VAV 

BOXES, TERMINAL DEVICES, GRILLES, DAMPERS, DUCTS, COILS, AND 
OTHER ITEMS HEREINAFTER SPECIFIED THE CONTRACTOR SHALL MAKE 
ADJUSTMENTS, AS REQUIRED, TO DELIVER THE VOLUME OF AIR AT EACH 

E. FINAL REPORT 
1. SUBMIT PDF AND SIX (6) COPIES OF COMPLETE REPORTS TO THE ARCHITECT.
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B. Gas Burner Safety Controls: Energize ignition, limit time for 
establishment of flame, prevent opening of gas valve until pilot 
flame is proven, stop gas flow on ignition failure, energize blower 
motor, and after airflow proven and slight delay, allow gas valve 
to open.

C. High Limit Control: Temperature sensor with fixed stop at maximum 
permissible setting, de-energize burner on excessive bonnet 
temperature, and energize burner when temperature drops to 
lower safe value.

D. Supply Fan Control: Temperature sensor sensing bonnet 
temperatures and independent of burner controls, with provisions 
for continuous fan operation.

SECTION 237416 PACKAGED ROOFTOP AIR-CONDITIONING UNITS

PART 1 GENERAL

1.1 DESCRIPTION OF WORK 
A. THIS PROJECT SHALL INCLUDE AIR PACKAGED, INTERMEDIATE-CAPACITY 

ROOFTOP AIR-CONDITIONING UNIT  WORK AS INDICATED BY DRAWINGS AND 
SCHEDULES, AND BY REQUIREMENTS OF THIS SECTION. REFER TO PLANS AND 
EQUIPMENT SCHEDULES.  

PART 2 PRODUCTS

2.1 PACKAGED, ROOFTOP AIR-CONDITIONING UNITS
A. General: 

1. intermediate-capacity: Roof mounted units having heating 
element(s) and electric refrigeration that are 7.5 tons to 25 
tons in capacity.

B. Description: Self-contained, packaged, factory assembled and 
prewired, consisting of cabinet and frame, supply fan, heat 
element(s), controls, air filters, refrigerant cooling coil and 
compressor, condenser coil and condenser fan.

C. Disconnect Switch: Factory mount disconnect switch in control 
panel.

2.2 CASING
A. Cabinet: Steel with baked enamel finish, including access panels 

with screwdriver-operated flush, cam type fasteners. Structural 
members to be minimum 18 gauge, 0.0478 inch (1.21 mm), with access 
doors or panels of minimum 20 gauge, 0.0359 inch (0.91 mm).

2.3 FANS
A. Supply Fan:  Forward curved centrifugal type, resiliently mounted 

with V-belt drive, adjustable variable pitch pulley, and rubber 
isolated hinge mounted. Provide with high efficiency motor or 
direct drive as indicated. Isolate complete fan assembly.

2.4 BURNERS
A. Gas Burner: Atmospheric type burner with adjustable combustion 

air supply, pressure regulator, gas valves, manual shut-off, 
intermittent spark or glow coil ignition, flame-sensing device, and 
automatic 100 percent shutoff pilot.

2.5 EVAPORATOR COIL
A. Provide copper tube aluminum fin coil assembly with galvanized 

drain pan and connection.
B. Provide capillary tubes or thermostatic expansion valves for units 

of 6 tons capacity and less, and thermostatic expansion valves and 
alternate row circuiting for units 7.5 tons cooling capacity and 
larger.

2.6 CONDENSER COIL
A. Provide copper tube aluminum fin coil assembly with subcooling 

rows and coil guard.
B. Provide direct drive propeller fans, resiliently mounted with fan 

guard, motor overload protection, wired to operate with 
compressor. Provide high efficiency fan motors.

C. Provide refrigerant pressure switches to cycle condenser fans.

2.7 COMPRESSORS
A. Provide hermetic compressors, 3600 rpm maximum, resiliently 

mounted with positive lubrication, crankcase heater, high and low 
pressure safety controls, motor overload protection, suction and 
discharge service valves and gauge ports, and filter drier.

B. For heat pump units, provide reversing valve, suction line 
accumulator, discharge muffler, flow control check valve, and 
solid-state defrost control utilizing thermistors.

2.8 AIR FILTERS:
A. MERV8 disposable FILTER in metal frames. UNLESS NOTED OTHERWISE.

2.9 OPERATING CONTROLS
A. Provide low voltage, adjustable room thermostat to control 

burner operation, compressor and condenser fan, and supply fan 
to maintain temperature setting.
1. Include system selector switch heat-off-cool and auto-on fan 

control switch.
B. Provide remote-mounted auto-on fan control switch.

2.10 OPERATING CONTROLS - SINGLE ZONE UNITS
A. Electric solid state microcomputer-based room thermostat, 

located as indicated in service area with remote sensor located as 
indicated in service area with remote sensor.

2.13 ROOF CURBS
A. Roof Mounting Curb: 14 inches high, galvanized steel, channel frame 

with gaskets, nailer strips.

PART 3 EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Mount units on factory built roof mounting curb providing 

watertight enclosure to protect ductwork and utility services. 
Install roof mounting curb level.

3.02 SYSTEM STARTUP
A. Prepare and start equipment. Adjust for proper operation.

SECTION 237433 DEDICATED OUTDOOR AIR UNITS

PART 2 PRODUCTS

2.1 DOAS
A. Packaged Unit:

1. Casing and Components:
A. Fabrication: AHRI 210/240 and UL 207 construction, ASHRAE Std 

23 tested.
B. Provide bolted access panels to access each sections from 

either side of unit.
C. Provide hinged door with lockable handle for serviceable 

sections.
D. Drain Pan: Galvanized steel with corrosion-resistant 

coating.
2. Performance Ratings: ASHRAE Std 90.1, EER and COP as applicable.
3. Regulatory Requirements: AHRI 270 rated, NFPA 70, and UL (DIR) 

listed.
4. External Surface Finish: Heat resistant baked enamel.

5. Outdoor Installation: Weatherproofed casing, with intake 
louver or hood.

6. Outside Air Damper with Rain Hood and Screen:
A. Set motorized outdoor air damper(s) to factory-identified 

preset position to provide up to 30 percent outside air when 
fan starts and close 30 seconds after fan stops, adjustable.

B. Dampers to modulate when unit is on economizer, space 
pressurization, or CO2 control.

B. Filter Section:
1. Filter: Removable MERV-8. UNLESS NOTED OTHERWISE.

C. Heating Section:

1. Indirect Gas-Fired Furnace:
A. Fully sealed natural gas burning assembly configured for 

modulated 25:1 turn down ratio using electrically operated 
devices including modulating main gas valve, shut down 
valve, main gas, and pilot gas regulators. Manual main gas 
shut-off valve and pilot adjustment valve.

B. Insulation: Neoprene faced glass fiber insulation, 1 inch 
thick, on inlet components to burner profile plate.

C. Observation Port: On burner section for observing main and 
pilot flames.

D. Pilot: Electrically ignited by spark rod through high 
voltage ignition transformer.

E. Damper: Motorized with end switch to prove position before 
burner will fire.

D. Cooling Section:

1. Packaged DX Cooling:
A. Configuration: AHRI 520 rated, R-410a refrigerant system with 

hot gas bypass.
B. Evaporator Coil: Copper tube aluminum fin coil assembly 

with alternate row circuiting, and with galvanized drain pan 
and thermostatic expansion valve.

C. Compressor: One hermetic single-stage scroll or 
reciprocating, 3,600 rpm maximum resilience with positive 
lubrication, crankcase heater, high pressure control, low 
pressure control, motor overload protection, service 
valves and dryer.

D. Condenser Side:   Aluminum fin and copper tube coil, direct 
drive axial fan resiliently mounted, galvanized fan guard. 
ECM condenser fans.

E. Operating and Safety Controls: Internally coordinated with 
main unit controls.

E. Enthalphy Economizer Section: Provide factory-installed sensors, 
electrically-actuated return air damper, and electrically-
actuated exhaust damper fully coordinated with return, exhaust 
section. Configure controls for fault-detection diagnostics.

F. Fan Section:
1. Provide direct or plenum mounted variable-speed fan motors.
2. Draw-through, forward-curved fan, constructed of 

corrosion-resistant, galvanized material and designed for 
efficient, quiet operation.

3. Factory program for both soft start and constant flow output 
over static pressure range.

4. Provide preinstalled neutral wire protection when required to 
support specified fan type.

5. Motor to include thermal overload protection, quick 
disconnect plug, and permanently lubricated bearings.

6. Belt-Driven Motor Requirements: Provide adjustable blower 
motor/sheave combination device based on indicated flow 
performance requirements. Statically and dynamically 
balanced centrifugal fan mounted on solid steel shaft with 
heavy-duty, self-aligning, prelubricated ball bearings and V-
belt drive with matching motor sheaves and belts.

7. Variable Speed Control: Configure controller to maintain 
adjustable flow setpoint for modulating or speed-switched 
units.

8. Fan Turndown: Design control features to allow fan speed 
reduction to adjustable 50 percent of its capacity when the 
zone set point temperature is satisfied or when unit runs in fan-
only mode.

G. Unit Controls:
1. DDC:

A. Application Specific Controller; factory-provided.
B. Tested to monitor and handle sequencing functions and 

other operational modes using field-mounted thermostat 
and other sensors.

C. Coordination and Sequencing:
1. Internal Devices: Include compressors, blower, sensors, 

switches, valves, safeties, other components.
2. Field-Installed Devices: Solenoid valves, thermostat, EWT 

sensors, LWT sensors, internal and remote contacts, and 
other devices required for operation.

3. Safeties: At minimum include anti-short-cycle 
compressor protection, condensate overflow, 
refrigerant high pressure, refrigerant low pressure, 
loss-of-charge, refrigerant freeze protection, and 
freezestat.

2. Thermostat:
A. Field mounted and wired, tied into prewired control-

interface terminals.

3. Local Control Panel: Interface to include on-off-auto switch, 
summer-winter switch, heat-off-cool switch, indicating lights 
for supply fan, pilot operation, burner operation, lockout 
indication, and clogged filter indication.

H. Furnish dedicated outdoor air unit and associated components and 
accessories produced by a single manufacturer.

PART 3 EXECUTION

3.1 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Provide unit- or duct-mounted smoke detectors and other NFPA 90A 

provisions. REFER TO PLANS.

C. Follow NFPA 54 guidelines to provide natural gas system 
connection.

D. Install unit on vibration isolator pad or roof curb.
E. Provide flexible duct connections on inlet and outlet from unit.

F. Connect drain pan outlet to nearest building drain system piping.
G. Adjusting: Use plenum static pressure readings against 

manufacturer calibration chart to adjust primary airflow as other 
measuring methods will not work.
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MECHANICAL - DEMOLITION PLAN

40 S FORT LEWIS BLVD

SALEM, VA 24153

1/8" = 1'-0"M-010.0D

1 MECHANICAL - GROUND FLOOR - DEMOLITION

1/8" = 1'-0"M-010.0D

2 MECHANICAL - MEZZANINE PLAN - DEMOLITION

KEY NOTES

1. AREA NOT IN SCOPE. ALL HVAC IN THIS AREA TO INCLUDE BUT NOT 
LIMITED TO EQUIPMENT, DUCTWORK, DUCT ACCESSORIES, AIR 
DEVICES, AND CONTROLS ARE EXISTING TO REMAIN.

2. HVAC EQUIPMENT IS LOCATED ON EXISTING ROOF AND SHOWN ON 
PLAN FOR DIAGRAMMATIC PURPOSES ONLY. CONFIRM EXACT 
LOCATION ON ROOF IN FIELD. CONTRACTOR SHALL SERVICE 
EQUIPMENT AND RESTORE TO "LIKE NEW" OPERATIONS. REFER TO 
MECHANICAL SCHEDULES FOR ADDITIONAL NOTES.

GENERAL NOTES

A. DRAWINGS ARE DIAGRAMMATIC ONLY. IT IS THE RESPONSIBILITY OF 
THE GENERAL AND MECHANICAL CONTRACTOR TO FULLY INSPECT 
THE SITE AND CONFIRM THE LOCATION OF ALL EXISTING EQUIPMENT 
PRIOR TO DEMOLITION.

B. VERIFY ALL EXISTING CONDITIONS INCLUDING LOCATION OF ALL 
STRUCTURAL ELEMENTS, BAR JOISTS, COLUMNS, ETC. AND 
COORDINATE DUCT LOCATIONS ACCORDINGLY.

C. CONTRACTOR SHALL INPECT ALL EXISTING EQUIPMENT TO 
REMAIN/TO BE RELOCATED AND REPAIR (IF NECESSARY) TO LIKE NEW 
OPERATING CONDITIONS.

D. CONTRACTOR SHALL PATCH/REPAIR ALL HOLES WITHIN DUCTWORK 
AND DUCT INSULATION THAT MAY OCCUR TO EQUIPMENT DURING 
DEMOLITION OR RELOCATION. 

E. CONTRACTOR SHALL INSPECT AND CLEAN ALL EXISTING TO 
REMAIN/TO BE RELOCATED AIR DEVICES, DUCTWORK, AND DUCT 
ACCESSORIES. IF THE AIR DEVICE FACE IS DAMAGED, THEN DEMO 
AND REPLACE WITH NEW. MATCH STYLE AND FINISH IN FIELD. REFER 
TO NEW CONSTRUCTION PLANS FOR MORE INFORMATION.
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MECHANICAL - SITE PLAN

40 S FORT LEWIS BLVD

SALEM, VA 24153

1" = 50'-0"M-020.00

1 MECHANICAL - SITE PLAN - MECHANICAL

GENERAL NOTES

A. DRAWINGS ARE DIAGRAMMATIC ONLY. IT IS THE RESPONSIBILITY OF 
THE GENERAL AND MECHANICAL CONTRACTOR TO FULLY INSPECT 
THE SITE AND CONFIRM THE LOCATION OF ALL EXISTING EQUIPMENT 
PRIOR TO DEMOLITION.

B. VERIFY ALL EXISTING CONDITIONS INCLUDING LOCATION OF ALL 
STRUCTURAL ELEMENTS, BAR JOISTS, COLUMNS, ETC. AND 
COORDINATE DUCT LOCATIONS ACCORDINGLY.

C. CONTRACTOR SHALL INPECT ALL EXISTING EQUIPMENT TO 
REMAIN/TO BE RELOCATED AND REPAIR (IF NECESSARY) TO LIKE NEW 
OPERATING CONDITIONS.

D. CONTRACTOR SHALL PATCH/REPAIR ALL HOLES WITHIN DUCTWORK 
AND DUCT INSULATION THAT MAY OCCUR TO EQUIPMENT DURING 
DEMOLITION OR RELOCATION. 

E. CONTRACTOR SHALL INSPECT AND CLEAN ALL EXISTING TO 
REMAIN/TO BE RELOCATED AIR DEVICES, DUCTWORK, AND DUCT 
ACCESSORIES. IF THE AIR DEVICE FACE IS DAMAGED, THEN DEMO 
AND REPLACE WITH NEW. MATCH STYLE AND FINISH IN FIELD. REFER 
TO NEW CONSTRUCTION PLANS FOR MORE INFORMATION.

KEY NOTES

1. AREA OF SCOPE. REFER TO SHEET M-010.0D AND M-100.00 FOR MORE 
INFORMATION.

2. EXISTING OFFICE TO BE DEMOED. demo ALL ASSOCIATED hvac 
equipment, DUCTWORK, DUCT ACCESSORIES, AND AIR DEVICES.
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MECHANICAL - FLOOR PLANS - HVAC

40 S FORT LEWIS BLVD

SALEM, VA 24153

1/8" = 1'-0"M-100.00

1 MECHANICAL - MEZZANINE PLAN - HVAC

GENERAL NOTES

A. IT IS THE RESPONSIBILITY OF THE GENERAL AND MECHANICAL 
CONTRACTOR TO FULLY INSPECT THE SITE PRIOR TO 
COMMENCEMENT.

B. VERIFY ALL EXISTING CONDITIONS INCLUDING LOCATION OF ALL 
STRUCTURAL ELEMENTS, BAR JOISTS, COLUMNS, ETC. AND 
COORDINATE DUCT LOCATIONS ACCORDINGLY.

C. DRAWINGS ARE DIAGRAMMATIC ONLY. FINAL EQUIPMENT LOCATIONS 
SHALL BE DETERMINED IN THE FIELD. ADDITIONAL OFFSETS, ELBOWS, 
ETC. SHALL BE PROVIDED AND INSTALLED WITHOUT ADDITIONAL COST 
TO OWNER.

D. LOCATE THERMOSTATS SUCH THAT THEY ARE ACCESSIBLE, 
PROTECTED, AND IN AN AREA OF UNOBSTRUCTED AIR CIRCULATION.

E. All existing HVAC equipment to remain or TO BE relocateD 
shall be inspected, cleaned, and repaired as needed to 
ensure proper functionality. 

F. All existing HVAC ductwork and ductwork insulation to 
remain shall be inspected, cleaned, and repaired as needed 
to ensure airtight.

G. Provide new filters for all HVAC units at turnover.

H. All repairs specific to the existing HVAC equipment is the 
responsibility of existing MC.

I. Contractor to provide a detailed scope of repair/replace 
work and cost for all HVAC equipment as a separate line 
item.

J. REUSE RELOCATED DUCTWORK AS NEEDED PER NEW 
CONSTRUCTION PLAN.

KEY NOTES

1. REBALANCE AIR DEVICE TO CFM SHOWN ON PLAN.

2. CAP EXISTING DUCTWORK. MATCH EXISTING TRUNK SIZE IN FIELD.

3. EXTEND EXISTING DUCTWORK AND TRANSITION TO SIZE SHOWN ON 
PLAN. ALL TRANSITIONS SHALL BE MADE IN ACCORDANCE TO SMACNA 
STANDARDS. CONFIRM EXISTING DUCT SIZE IN FIELD.

4. COVER OPEN ENDED DUCT WITH 1/2" X 1/2" HARDWARE MESH.

5. INSTALL TRANSFER DUCT ABOVE CEILING AND TERMINATES IN 
RETURN AIR PLENUM.

6. INSTALL RELOCATED CEILING EXHAUST FAN WITHIN NEW CELING 
GRID. COORDINATE FINAL LOCATION WITH ARCHITECTURAL RCP. 
CONNECT TO EXISTING E/A DUCTWORK IN FIELD. PROVIDE 
ADDITIONAL OFFSETS, ELBOWS, OR TRANSITIONS AS NEEDED.

7. INSTALL AND MOUNT DUCT MOUNTED SMOKE DETECTOR IN 
SUPPLY/RETURN  AIR DUCT, AS SHOWN ON PLAN. MECHANICAL 
CONTRACTOR SHALL PROVIDE DETECTOR AS UNIT ACCESSORY. FIRE 
ALARM CONTRACTOR TO WIRE FOR UNIT SHUT DOWN AND TIE INTO 
BUILDING MANAGEMENT SYSTEM (IF APPLICABLE).

8. PROVIDE PRE-FABRICATED, STAINLESS STEEL, SINGLE WALLED 
DUCTWORK FOR ALL GREASE EXHAUST DUCTS.

9. SUSPEND AIR DEVICE IN SPACE.
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EW

Owner

MECHANICAL - ROOF PLAN

40 S FORT LEWIS BLVD

SALEM, VA 24153

GENERAL NOTES

A. IT IS THE RESPONSIBILITY OF THE GENERAL AND MECHANICAL 
CONTRACTOR TO FULLY INSPECT THE SITE PRIOR TO 
COMMENCEMENT.

B. VERIFY ALL EXISTING CONDITIONS INCLUDING LOCATION OF ALL 
STRUCTURAL ELEMENTS, BAR JOISTS, COLUMNS, ETC. AND 
COORDINATE DUCT LOCATIONS ACCORDINGLY.

C. DRAWINGS ARE DIAGRAMMATIC ONLY. FINAL EQUIPMENT LOCATIONS 
SHALL BE DETERMINED IN THE FIELD. ADDITIONAL OFFSETS, ELBOWS, 
ETC. SHALL BE PROVIDED AND INSTALLED WITHOUT ADDITIONAL COST 
TO OWNER.

D. LOCATE THERMOSTATS SUCH THAT THEY ARE ACCESSIBLE, 
PROTECTED, AND IN AN AREA OF UNOBSTRUCTED AIR CIRCULATION.

E. All existing HVAC equipment to remain or TO BE relocateD 
shall be inspected, cleaned, and repaired as needed to 
ensure proper functionality. 

F. Provide new filters for all HVAC units at turnover.

G. All repairs specific to the existing HVAC equipment is the 
responsibility of existing MC.

H. Contractor to provide a detailed scope of repair/replace 
work and cost for all HVAC equipment as a separate line 
item.

KEY NOTES

1. HVAC UNIT EXISTING TO REMAIN. REFER TO MECHANICAL SCHEDULES 
FOR ADDITIONAL INFORMATION.

2. INSTALL ROOF TOP UNIT ON ROOF CURB. CURB SHALL MATCH ROOF'S 
PITCH. COORDINATE EXACT LOCATION IN FIELD WITH OTHER TRADES. 
PROVIDE DUCT DROPS FROM UNIT, FULL SIZE OF CURB OPENINGS 
AND TRANSITION TO SIZES SHOWN ON PLAN. TRANSITIONS SHALL BE 
MADE IN ACCORDANCE WITH SMACNA STANDARDS. VERIFY UNIT 
OPENINGS AND CONFIGURATION AND CURB OPENINGS AND 
CONFIGURATION WITH MANUFACTURER AND STRUCTURAL ENGINEER 
BEFORE PURCHASE AND INSTALLATION.

3. INSTALL EXHAUST FAN ON ROOF CURB. CURB SHALL MATCH ROOF'S 
PITCH. COORDINATE EXACT LOCATION IN FIELD WITH OTHER TRADES. 
PROVIDE GREASE DUCT DROP FROM UNIT, FULL SIZE OF CURB 
OPENING AND TRANSITION TO SIZES SHOWN ON PLAN. TRANSITIONS 
SHALL BE MADE IN ACCORDANCE WITH SMACNA STANDARDS. VERIFY 
UNIT OPENINGS AND CONFIGURATION AND CURB OPENINGS WITH 
MANUFACTURER AND STRUCTURAL ENGINEER BEFORE PURCHASE 
AND INSTALLATION. 

1/8" = 1'-0"M-101.00

1 MECHANICAL - EXISTING ROOF PLAN - HVAC
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MECHANICAL SCHEDULES

40 S FORT LEWIS BLVD

SALEM, VA 24153

2 UNIT IS NEAR END OF STANDARD LIFE. RECOMMEND TO REPLACE UNIT ONE FOR ONE. CONTRACTOR SHALL PROVIDE PRICING FOR THE REPLACEMENT AS A SEPARATE LINE ITEM.

1 UNIT SCHEDULED IS THE INSTALLED EQUIPMENT INFORMATION FOUND IN FIELD. FIELD ADJUST RPM TO MEET SCHEDULED CFM VALUES.

REMARKS

RTU-3 EXISTING AMERICAN STANDARD GBC048 2002 4 1300 360 0.625 3 CONFIRM WITH MFR CONFIRM WITH MFR 115 92 460 3 11 15 - 1, 2

RTU-2 EXISTING CARRIER 48TFD012 2001 10 3710 385 1.000 3 CONFIRM WITH MFR CONFIRM WITH MFR 180 144 208 3 45.9 50 - 1, 2

RTU-1 EXISTING CARRIER 48TFE009 2001 8.5 3045 455 1.000 2 CONFIRM WITH MFR CONFIRM WITH MFR 180 144 460 3 25.4 30 - 1, 2

UNIT MARK
PHASE

DESIGNATION*
MANUFACTURER MODEL MANUFACTURE YEAR

NOMINAL

TONNAGE

SUPPLY AIR

CFM

OUTSIDE AIR

CFM

ESP

(IN. W.C.)

SUPPLY

HP

COOLING TOTAL

CAPACITY (MBH)

COOLING SENSIBLE

CAPACITY (MBH)

HEATING

INPUT (MBH)

HEATING

OUTPUT (MBH)

VOLTAGE

(V)
PHASE

MCA

(A)

MOCP

(A)

WEIGHT

(LB)
REMARKS

EXISTING ROOF TOP UNIT SCHEDULE

1 FIELD ADJUST RPM TO MEET SCHEDULED CFM VALUES.

REMARKS

EF-8 EXISTING CONFIRM IN FIELD CONFIRM IN FIELD 820 120 1 1

EF-7 EXISTING CONFIRM IN FIELD CONFIRM IN FIELD 1000 120 1 1

EF-1 EXISTING CONFIRM IN FIELD CONFIRM IN FIELD 130 120 1 1

UNIT MARK PHASE DESIGNATION* MANUFACTURER MODEL CFM VOLTAGE (V) PHASE REMARKS

EXISTING EXHAUST FAN SCHEDULE

08/07/25 60% PROGRESS SET

08/25/25 90% REVIEW

09/02/25 FILING SET

KITCHEN HOOD SCHEDULE

UNIT

MARK
Manufacturer Model Description

Installation

Type

Exhaust

Airflow

Rate

Efficiency

@ 7 MICRONS

Dimensions
Product

Weight
Interlock REMARKS

Length Depth Height

KH-1 CaptiveAire 6018 SND-2 HEAVY DUTY TYPE i WALL MOUNT 3,600 CFM 85% 144" 60" 18" 912 lb KEF-1 & RTU-5 1, 2, 3, 4, 5, 6, 7, 8

KH-2 CaptiveAire 6018 SND-2 HEAVY DUTY TYPE i WALL MOUNT 3,300 CFM 85% 132" 60" 18" 646 lb KEF-2 & RTU-5 1, 2, 3, 4, 5, 6, 7, 8

REMARKS:

     1. PROVIDE UNIT WITH FILTER(S). QTY AND SIZE PER MANUFACTURER. REFER TO SCHEDULED EFFICIENCY.

     2. PROVIDE UNIT WITH RECESSED ROUND LIGHTS, WITH NO WIRE GUARD. QTY PER MANUFACTURER. COORDINATE POWER WITH EC.

     3. PROVIDE UNIT WITH FIRE SYSTEM PIPING.

     4. PROVIDE UNIT WITH FIELD WRAPPER, BACKSPLASH, AND SIDE SPLASH.

     5. PROVIDE UNIT WITH INSULATION FOR TOP OF HOOD AND BACK OF HOOD.

     6. PROVIDE UNIT WITH STRUCTURAL FRONT PANEL.

     7. PROVIDE UNIT WITH WALL MOUNTED, TANK TYPE FIRE SYSTEM UTILITY CABINET.

     8. PROVIDE MANUFACTURER REQUIRED GAS VALVES.

PACKAGED ROOFTOP UNIT SCHEDULE (GAS)

UNIT

MARK
MANUFACTURER MODEL AREA SERVED

NOMINAL

SIZE

(TONS)

SUPPLY FAN COOLING GAS HEAT ELECTRICAL

WEIGHT REMARKS
TOTAL

OUTSIDE

AIR
ESP HP TOTAL SENSIBLE EER Type INPUT OUTPUT AFUE VOLTAGE PHASE FREQUENCY MCA MOCP

RTU-4 Carrier 48FEDM12

KITCHEN STORAGE,

TRAINING ROOM,

BREAK ROOM

10.0 3,000 CFM 515 CFM 1.00 in-wg 5.00 hp 117,400 Btu/h 78,900 Btu/h 13 NG 180,000 Btu/h 148,000 Btu/h 82.2% 460 V 3 60 Hz 26.0 A 30.0 A 1300 lb

RTU-5 CaptiveAire
CAS-HVAC3-I.400

-24-20T-MPU
KH-1 & KH-2 20.0 5,500 CFM 5,500 CFM 0.50 in-wg 5.00 hp 255,800 Btu/h 144,800 Btu/h 12 NG 349,291 Btu/h 282,926 Btu/h 81% 460 V 3 60 Hz 48.0 A 60.0 A 2700 lb

REMARKS:

     1. SELECTIONS SCHEDULED ARE BASIS OF DESIGN. APPROVED EQUALS MUST MEET OR EXCEED THE PERFORMANCE AND THE SPECIFICATIONS.

     2. PROVIDE UNIT WITH R454B REFRIGERANT.

     3. PROVIDE UNIT WITH DOWNFLOW/VERTICAL AIRFLOW CONFIGURATION.

     4. PROVIDE UNIT WITH STAINLESS STEEL HEAT EXCHANGER.

     5. PROVIDE UNIT WITH LOW LEAK ECONOMIZER AND COMPARATIVE ENTHALPY WITH BAROMETRIC RELIEF. PROVIDE ECONOMIZER WITH FAULT DETECTION.

     6. PROVIDE UNIT WITH SINGLE ZONE VARIABLE AIR VOLUME STANDARD MOTOR.

     7. PROVIDE UNIT WITH FACTORY INSTALLED VFDS WITH NETWORK CARDS FOR INTEGRATION TO CONTROL SYSTEM.

     8. PROVIDE UNIT WITH LOW AMBIENT CONTROLS, COMPRESSOR ANTI-RECYCLE CONTROLS, HINGED DOOR ACCESS, MERV8 FILTERS, DIRTY FILTER SWITCH AND MOTORIZED FRESH AIR DAMPER.

     9. PROVIDE UNIT WITH SINGLE POINT POWER CONNECTION AND FACTORY FURNISHED DISCONNECTS. PROVIDE NON-FUSED DISCONNECT SWITCH AND UNPOWERED CONVENIENCE OUTLET.

     10. PROVIDE UNIT WITH BACNET CAPABILITIES.

     11. PROVIDE UNIT WITH FACTORY MOUNTED SMOKE DETECTOR AND INTERNAL FLOAT SWITCH WIRED FOR UNIT SHUTDOWN.

     12. PROVIDE UNIT WITH CO2 SENSOR IN THE RETURN AIR DUCTWORK FOR DEMAND CONTROL VENTILATION. CO2 CONCENTRATION SETPOINT SHALL BE BETWEEN 300-900 PPM.

     13. PROVIDE UNIT WITH PREFABRICATED FACTORY 24" HIGH INSULATED, SPRING ISOLATED ROOF CURB.

     14. PROVIDE UNIT WITH DISCHARGE AIR TEMPERATURE SENSOR.

     15. PROVIDE UNIT WITH 5-YEAR COMPRESSOR WARRANTY AND 10-YEAR HEAT EXCHANGER WARRANTY.

     16. PROVIDE UNIT WITH HOT GAS REHEAT.

     17. PROVIDE UNIT WITH HUMIDITY SENSOR IN THE RETURN AIR DUCT. MAINTAIN 50% RELATIVE HUMIDITY.

     18. PROVIDE UNIT WITH DIRECT DRIVE BLOWER AND ELECTRONIC EXPANSION VALVE.

     19. PROVIDE UNIT WITH EC MOTOR CONDENSING FANS.

     20. PROVIDE UNIT WITH REFRIGERATION PRESSURE MONITORING ON HIGH AND LOW PRESSURE SIDE OF SYSTEM.

     21. PROVIDE UNIT WITH FIXED 100% OUTSIDE AIR.

     * CONFIRM ALL UNIT DIMENSIONS WITH MANUFACTURER AND COORDINATE WITH ARCHITECTURAL AND STRUCTURAL DESIGNS. UNIT HEIGHT LISTED WITHOUT ROOF CURB.

MINIMUM VENTILATION CALCULATIONS

Unit name Room Name Occupancy Category

ZONE

FLOOR

AREA

ZONE

POPULATION

(RA)

Zone Air

Distribution

Effectiveness

(Ez)

Breathing

Zone

Outdoor

Airflow

(VBZ)

Required

Outdoor Air

Intake Flow

(Vot)

ZONE

OUTDOOR

AIR FLOW

(VOZ)

RTU-1 207 ROUTING Office space 203 SF 1 0.8 17 CFM 21 CFM 25

RTU-1 208 CONFERENCE RM Conference/meeting 515 SF 26 0.8 161 CFM 201 CFM 205

RTU-1 209 OPEN OFFICE Office space 881 SF 4 0.8 73 CFM 91 CFM 95

RTU-1 210 HUDDLE RM Conference/meeting 184 SF 9 0.8 56 CFM 70 CFM 75

RTU-1 211 FOCUS RM Office space 67 SF 1 0.8 9 CFM 11 CFM 15

RTU-1 212 FOCUS RM Office space 69 SF 1 0.8 9 CFM 11 CFM 15

RTU-1 EX JAN CL
Janitor closets, trash

rooms, recycling
56 SF 0 0.8 0 CFM 0 CFM 0

RTU-1 EX MEN'S RESTROOM
TOILETS - PUBLIC -

CONTINUOSLY
219 SF 0 0.8 0 CFM 0 CFM 0

RTU-1 EX STORAGE Storage rooms 135 SF 0 0.8 16 CFM 20 CFM 25

RTU-1
EX WOMEN'S

RESTROOM

TOILETS - PUBLIC -

CONTINUOSLY
157 SF 0 0.8 0 CFM 0 CFM 0

RTU-1 427 CFM 455

RTU-2 206 LOCKER RM Locker/dressing rooms 416 SF 0 0.8 0 CFM 0 CFM 0

RTU-2 209 OPEN OFFICE Office space 2667 SF 13 0.8 225 CFM 281 CFM 285

RTU-2 213 FOCUS RM Office space 68 SF 1 0.8 9 CFM 11 CFM 15

RTU-2 214 FOCUS RM Office space 71 SF 1 0.8 9 CFM 12 CFM 15

RTU-2 215 HUDDLE RM Conference/meeting 148 SF 7 0.8 44 CFM 55 CFM 55

RTU-2 CORRIDOR Corridors 196 SF 0 0.8 12 CFM 15 CFM 15

RTU-2 EX RESTROOM
Toilets - public -

INTERMITTENTLY
52 SF 0 0.8 0 CFM 0 CFM 0

RTU-2 374 CFM 385

RTU-4 39 STORAGE Storage rooms 86 SF 0 0.8 10 CFM 13 CFM 15

RTU-4 202 KITCHEN STORAGE Storage rooms 233 SF 0 0.8 28 CFM 35 CFM 35

RTU-4 203 BREAK RM Breakrooms 1012 SF 6 0.8 91 CFM 113 CFM 115

RTU-4 204 TRAINING RM Conference/meeting 905 SF 45 0.8 279 CFM 349 CFM 350

RTU-4 510 CFM 515

MINIMUM EXHAUST REQUIREMENTS

Unit name Room Name Occupancy Category
NUMBER OF

FIXTURES

ZONE

FLOOR

AREA

CALCULATED

AIRFLOW

DESIGN

AIRFLOW

EF-1 EX RESTROOM
Toilets - public -

INTERMITTENTLY
1 52 SF 70 CFM 70 CFM

EF-1 70 CFM 70 CFM

EF-7 EX JAN CL
Janitor closets, trash

rooms, recycling
0 56 SF 56 CFM 60 CFM

EF-7 EX MEN'S RESTROOM
TOILETS - PUBLIC -

CONTINUOSLY
6 219 SF 300 CFM 300 CFM

EF-7
EX WOMEN'S

RESTROOM

TOILETS - PUBLIC -

CONTINUOSLY
2 157 SF 100 CFM 100 CFM

EF-7 456 CFM 460 CFM

EF-8 206 LOCKER RM Locker/dressing rooms 0 416 SF 104 CFM 105 CFM

EF-8 104 CFM 105 CFM

EXHAUST FAN SCHEDULE

MARK Manufacturer Model Type SERVES

Design

Airflow

Rate

ESP

MOTOR

Voltage Phase FLA
FAN

Interlock
Weight remarks

Power

KEF-1 CaptiveAire DU180HFA UPBLAST KH-1 3,600 CFM 1.50 in-wg 3.00 hp 208 V 3 9.5 A KH-1 198 lb 1, 2, 3, 4, 5, 6

KEF-2 CaptiveAire DU180HFA UPBLAST KH-2 3,300 CFM 1.50 in-wg 3.00 hp 208 V 3 9.5 A KH-2 198 lb 1, 2, 3, 4, 5, 6

REMARKS:

     1. PROVIDE UNIT WITH GREASE BOX AND GREASE CUP.

     2. PROVIDE UNIT WITH UNIT MOUNTED VFD AND VFD MOUNTING BRACKET.

     3. PROVIDE UNIT WITH EXHAUST HEAT BAFFLE.

     4. PROVIDE UNIT WITH FACTORY-MOUNTED VENTED, HINGED, INSULATED CURB.

     5. PROVIDE UNIT WITH NAME PLATE TO INCLUDE DESIGNATION AND AREA SERVED BY FAN.

     6. SELECTIONS SCHEDULED ARE BASIS OF DESIGN. APPROVED EQUALS MUST MEET OR EXCEED THE PERFORMANCE AND THE SPECIFICATIONS.

     *CONFIRM ALL UNIT DIMENSIONS WITH MANUFACTURER AND COORDINATE WITH ARCHITECTURAL AND STRUCTURAL DESIGNS.

AIR DEVICE SCHEDULE

MARK Manufacturer Model Description face size Material mounting style remarks

R-1 TITUS 350FL
RETURN GRILLE WITH 3/4" BLADE SPACING, 35 DEGREE DEFLECTION

AND FRONT BLADES PARRALEL TO SHORT DIMENSION
24x24 ALUMINUM LAY-IN 1, 3

R-2 TITUS 350FL
RETURN GRILLE WITH 3/4" BLADE SPACING, 35 DEGREE DEFLECTION

AND FRONT BLADES PARRALEL TO SHORT DIMENSION
24x12 ALUMINUM LAY-IN 1, 3

S-1 TITUS TMS-AA HIGH PERFORMANCE 3-CONE DIFFUSER 24x24 ALUMINUM LAY-IN 1, 2, 3, 5

S-2 CAPTIVE AIRE DI-PSP DROP-IN PERFORATED SUPPLY PLENUM 24x24
STAINLESS

STEEL
DUCT 1, 2, 3, 5

S-3 TITUS 300FL
DOUBLE DEFLECTION SUPPLY REGISTER WITH 3/4" BLADE SPACING

AND FRONT BLADES PARRALEL TO LONG DIMENSION
SEE PLANS ALUMINUM SURFACE 1, 2, 3, 4

REMARKS:

     1. COORDINATE BORDER TYPE AND FINISH WITH ARCHITECT PRIOR TO PURCHASING.

     2. MATCH SNAPLOCK AND FLEXIBLE DUCT RUNOUT SIZES AS NOTED ON PLANS.

     3. MODULE SIZE INDICATED INCLUDES NOMINAL BORDER SIZE.

     4. PROVIDE OPPOSED BLADE MANUAL VOLUME DAMPER FOR AIRFLOW ADJUSTMENT ACCESSIBLE THROUGH GRILLE FACE.

     5. PROVIDE MANUAL VOLUME DAMPER AT DUCT BRANCH CONNECTOR.
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SEAM

SEE DUCT 
CONSTRUCTION 
DETAILS FOR 
CONNECTIONS

20 MAX.
(EITHER SIDE)

ROUND DUCT
CONNECTION

SEAM

CROSS BREAK OR 
BEAD AS REQ'D.

RECTANGULAR DUCT

20 MAX.
(EITHER SIDE)

R

1/2W

W

2/3W

R

R

1/6WW

1/3W

2/3W

R

R

W

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

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

R
SHALL
EQUAL
OR BE
GREATER
THAN W.

VANE
VANE

SHORT RADIUS ELBOW
WITH TWO VANES

SHORT RADIUS ELBOW
WITH ONE VANE

STANDARD RADIUS
ELBOW

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

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

R
SHALL
EQUAL
OR BE
GREATER
THAN W.

GENERAL NOTE
1. THE INTERIOR SURFACE OF ALL RADIUS ELBOWS SHALL BE MADE ROUND.
2. ALL STANDARD RADIUS ELBOWS SHOWN ON FLOOR PLANS MAY BE MADE SHORT RADIUS ELBOWS. 
SHORT RADIUS ELBOWS SHALL HAVE VANES. VANES SHALL BE CONSTRUCTED, SUPPORTED, AND FASTENED AS 
RECOMMENDED BY SMACNA.

VANE

W

1/3W

DOUBLE THICKNESS TURNING 
VANES W/S.M. SCREW 
FASTENERS3.25"

4.5" R

SPIN IN

NOTCH PROFILE
VARIES

BELLMOUTHCONICAL

OPENING CUT 
ACCURATELY (SHAPE AND 
SIZE)

LINED DUCT
CONNECTION
(NO EXPOSED
LINER EDGES)

SUPPLY
L=1/2(W),4" MIN.

45 DEG ENTRY

L

W

VOLUME/BALANC
E DAMPER 
W/LOCK

RETURN/
EXHAUST

FIT ALL CONNECTIONS TO AVOID
VISIBLE OPENINGS AND SECURE
THEM SUITABLY FOR THE PRESSURE
CLASS. ADDITIONAL MECHANICAL
FASTENERS ARE REQUIRED FOR
3" W.G. AND OVER

10'-0" MAX

FLEX DUCT

6"

R=DROUND METAL DUCT

D

DIFFUSER

CEILING

PLENUM RATED BANDS 
OR SCREW CLAMPS 

(TYPICAL)

FOR FLEX DUCT SECURE SA & RA, 
TOP & BOTTOM W/ BAND ON INSIDE 
LINER & W/ BAND ON OUTSIDE
OF INSULATION

PROVIDE SHEETMETAL SADDLE AND
HANGERS TO PREVENT SAGGING.
PLENUM-RATED RUBBER/ PLASTIC
SUPPORT BANDS SHALL BE
ACCEPTABLE.

DUCTWORK (REFER TO 
MECHANICAL PLANS)

STEEL MOUNTING 
FLANGE

WHITE CEILING GRILLE 
(VERIFY FINISH WITH 

ARCHITECT)

STEEL HOUSING

GENERAL NOTES:  
1. PROVIDE BACKDRAFT DAMPER W/ BIRDSCREEN.
2. FLASH AND SEAL WALL/ROOF CAP.
3. PROVIDE INTERNAL ISOLATION AND SOUND INSULATION.
4. SUPPORT FAN FROM STRUCTURE.
5. REFER TO FAN SCHEDULE FOR FAN CONTROL.

DUCT

ROOFING

ROOF DECK
SEE ARCH DWGS DUCT

ROOFING

ROOF MTD EXHAUST FAN
SEE SCHEDULE

REFER TO 
STRUCTURAL FOR TIE 

DOWN DETAILS

FLASHING

BACKDRAFT DAMPER

PROVIDE ROOF CURB 
COMPATIBLE WITH 

ROOF TYPE AND 
PITCH

1
2
" 

M
IN

ROOF DECK

3" CANT STRIP

1" 3# RIGID DENSITY INSULATION

COUNTER FLASHING STRIP

SEE STRUCTURAL PLANS FOR 
ADDITIONAL INFORMATION

STRUCTURAL SUPPORT FRAME FOR UNIT & 
DECKING AT FULL PERIMETER OF FACTORY 
CURB BELOW ROOF DECK. 
COORDINATE WITH STRUCTURAL.

SEE STRUCTURAL PLANS FOR 
ADDITIONAL INFORMATION

CURB SET DIRECTLY 
ROOF DECK

FACTORY ROOF CURB, 
THYBAR TC SERIES, 

OR APPROVED EQUAL 
NRCA APPROVED, 

18 GAGE, WITH A MIN OF 
14" ABOVE TOP OF ROOF

PRESSURE-
TREATED WOOD 

NAILER STRIP

ROOFTOP UNIT

GENERAL NOTES:
1. MECHANICAL CONTRACTOR SHALL COORDINATE ROOF OPENING SIZES AND LOCATIONS FOR STRUCTURAL 

SUPPORT FRAMING WITH GENERAL CONTRACTOR.
2. CURB SHALL BE MANUFACTURED WITH SLOPING BASE TO MATCH ROOF PITCH AND LEVEL TOP.
3. ALTERNATE METHODS OF TIE-DOWN SHALL BE APPROVED BY THE STRUCTURAL ENGINEER PRIOR TO 

COMMENCEMENT OF WORK OR EQUIPMENT ORDER.

SD

OUTSIDE AIR HOOD 
WITH MOTORIZED 

DAMPER

PACKAGED ROOFTOP 
UNIT (SEE SCHEDULE)

FULL UNIT SUPPORT CURB

ROOF & INSULATION

ROOF STRUCTURE, SEE ARCH DWGS

CONTINUE ROOF 
INSULATION AND 

METAL DUCK INSIDE 
UNIT CURB

SUPPLY DUCT WITH 
ELBOWS AND 

TURNING VANES

GENERAL NOTES:
1. MECHANICAL CONTRACTOR SHALL COORDINATE LOCATION AND SIZE OF ROOF OPENING REQUIRED BY 

ACTUAL EQUIPMENT INSTALLED WITH THE GENERAL CONTRACTOR IN THE FIELD.
2. PREFABRICATED ROOF CURB SHALL BE FURNISHED BY THE MECHANICAL CONTRACTOR AND INSTALLED 

BY THE ROOFING CONTRACTOR.
3. CONNECTION OF THE ROOF CURB TO THE BUILDING STRUCTURE SHALL BE AS DETAILED BY THE 

STRUCTURAL ENGINEER AND/OR ARCHITECT TO RESIST WIND LOADING IN ACCORDANCE TO THE 
INTERNATIONAL BUILDING CODE.  ATTACHMENT OF THE ROOFTOP UNIT TO THE ROOF CURB SHALL BE IN 
ACCORDANCE TO THE MANUFACTURER'S RECOMMENDATIONS TO RESIST WIND LOADING IN 
ACCORDANCE TO THE INTERNATIONAL BUILDING CODE.

DUCT MOUNTED SMOKE DETECTOR
(ALL UNITS 2,000 CFM OR GREATER)

RETURN DUCT WITH ELBOWS 
AND TURNING VANES

CO2 H

NOT TO SCALEM-601.00

4 TRANSITION DETAIL
NOT TO SCALEM-601.00

5 TYPICAL RADIUS ELBOW DETAIL

NOT TO SCALEM-601.00

3 TURNING VANE DETAIL
NOT TO SCALEM-601.00

1 DUCT BRANCH CONNECTION DETAIL
NOT TO SCALEM-601.00

2 DIFFUSER CONNECTION DETAIL

NOT TO SCALEM-601.00

9 TYPICAL PACKAGED ROOFTOP UNIT DETAIL

NOT TO SCALEM-601.00

6 CABINET CEILING EXHAUST FAN

NOT TO SCALEM-601.00

7 ROOF MOUNTED EXHAUST FAN
NOT TO SCALEM-601.00

8 ROOFTOP UNIT CURB DETAIL
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