GENERAL MECHANICAL NOTES (ALL DRAWINGS):

1.

MECHANICAL CONTRACTOR SHALL PROVIDE ALL MATERIALS AND
EQUIPMENT AND PERFORM ALL LABOR REQUIRED TO INSTALL COMPLETE
AND OPERABLE HVAC SYSTEMS AS INDICATED ON THE DRAWINGS, AS
SPECIFIED AND REQUIRED BY CODE.

THE CONTRACT DOCUMENT DRAWINGS ARE DIAGRAMMATIC ONLY, AND
ARE INTENDED TO CONVEY THE SCOPE AND GENERAL ARRANGEMENT OF
WORK.

ALL DIMENSIONS AND EXISTING CONDITIONS SHALL BE VERIFIED BY THE
CONTRACTOR BY FIELD INSPECTION PRIOR TO BIDDING. ANY
INTERFERENCES TO INSTALLATION SHALL BE NOTED AND THE
CONTRACTOR SHALL INCLUDE IN HIS BID PRICE THE COST TO AVOID OR
RELOCATE ALL ITEMS, INCLUDING ITEMS OF OTHER TRADES, THAT
INTERFERE. ALL WORK SHALL BE COORDINATED WITH ALL TRADES
INVOLVED. ALL OFFSETS, RISES, TRANSITIONS AND DROPS IN DUCTS AND
PIPING AROUND OBSTRUCTIONS SHALL BE PROVIDED AT NO ADDITIONAL
COST TO THE OWNER.

VERIFY ALL EQUIPMENT CONNECTIONS WITH MANUFACTURERS'
CERTIFIED DRAWINGS. VERIFY AND PROVIDE DUCT TRANSITIONS OR PIPE
ADAPTERS TO FURNISHED EQUIPMENT. FIELD VERIFY AND COORDINATE
ALL DIMENSIONS BEFORE FABRICATION.

PROVIDE ACCESS IN WALLS & CEILINGS TO ACCESS ALL EQUIPMENT,
VALVES, CONTROL DEVICES, VOLUME DAMPERS, AND FIRE/SMOKE
DAMPERS.

FOLLOW MANUFACTURE'S RECOMMENDATIONS FOR INSTALLATION OF
EQUIPMENT. ALSO REFER TO TYPICAL DETAILS FOR INSTALLATION OF
EQUIPMENT.

ALL MATERIALS FURNISHED, AND ALL WORK PERFORMED BY THE
MECHANICAL CONTRACTOR SHALL BE IN ACCORDANCE WITH ALL
APPLICABLE CODES AND REGULATIONS, INCLUDING BUT NOT LIMITED TO
THE LATEST APPLICABLE EDITIONS OF NFPA, IEEE, OSHA, SMACNA,
INTERNATIONAL MECHANICAL CODE, INTERNATIONAL BUILDING CODE,
AND ANY STATE, COUNTY, AND LOCAL CODES.

ALL EQUIPMENT, DUCTWORK, ETC., SHALL BE SUPPORTED SUFFICIENTLY
AND ANY ADDITIONAL SUPPORT SHALL BE PROVIDED AS REQUIRED TO
PROVIDE VIBRATION FREE AND SAFE INSTALLATION. ALL MISCELLANEOUS
STEEL REQUIRED AND/OR AS SHOWN IN DETAILS FOR DUCTWORK, AND
EQUIPMENT (UNLESS OTHERWISE NOTED) SHALL BE FURNISHED AND
INSTALLED BY THE MECHANICAL CONTRACTOR. SUPPORT ALL
DUCTWORK, PIPING AND EQUIPMENT MOUNTED ABOVE THE CEILING
DIRECTLY FROM THE STRUCTURE. ALL ATTACHMENTS TO BEAMS,
TRUSSES, OR JOIST SHALL BE MADE AT PANEL POINTS WITH BEAM
CLAMPS MEETING MSS STANDARDS.

ALL CONTROL WIRE AND CONDUIT SHALL COMPLY WITH NEC AND
ELECTRICAL SPECIFICATIONS FOR THIS PROJECT.

DUCTWORK GENERAL NOTES (ALL DRAWINGS):

1.

ALL DUCTWORK INDICATED IS SCHEMATIC AND SHOW ONLY RELATIVE
POSITIONS. PROVIDE OFFSETS, RISES, TRANSITIONS AND ELBOWS AS
NEEDED TO INSTALL PROPERLY.

PROVIDE ACCESS DOORS IN DUCTWORK FOR OPERATION, ADJUSTMENT,
AND MAINTENANCE OF ALL HVAC DEVICES, FANS, DAMPERS, (FIRE,
SMOKE, BALANCING) COILS, AND TERMINAL EQUIPMENT.

LOCATIONS OF TERMINAL DEVICES, AIR OUTLETS AND INLETS ARE
APPROXIMATE. LOCATE PER THE ARCHITECTURAL DRAWINGS AND TO
AVOID OTHER TRADE'S WORK. COORDINATE LOCATIONS WITH OTHER
TRADES. CONSULT ARCHITECT/ENGINEER FOR CLARIFICATION IF
CONFLICTS OCCUR.

DUCT DIMENSIONS SHOWN ARE CLEAR INSIDE FACE-TO-FACE DIMENSIONS
AND DO NOT INCLUDE DUCT LINER WHERE SPECIFIED. INCREASE
DIMENSIONS OF LINED DUCTWORK TO PROVIDE FREE INSIDE AREA EQUAL
DIMENSIONS SHOWN. REFER TO THE SPECIFICATIONS FOR LOCATION OF
LINED DUCTWORK.

FINAL CONNECTIONS FROM HIGH VELOCITY MAIN DUCTS TO AIR TERMINAL
UNITS SHALL BE MADE WITH FLEXIBLE DUCTWORK NOT EXCEEDING 3
FEET IN LENGTH. CONNECTIONS BETWEEN LOW VELOCITY DUCTWORK
AND/OR TERMINAL UNITS TO AIR INLETS AND OUTLETS SHALL BE MADE
WITH FLEXIBLE DUCTWORK NOT EXCEEDING 6 FEET IN LENGTH. LONGER
DUCT RUN OUTS SHALL BE CONSTRUCTED OF HARD DUCT OF THE SAME
MATERIAL SPECIFIED FOR THE SYSTEM SERVED AND INSULATED AS
SPECIFIED FOR THAT SYSTEM. FLEXIBLE DUCTWORK SHALL BE OF THE
PRESSURE CLASS AND FACTORY INSULATED AS SPECIFIED FOR THE
SYSTEM WHERE INSTALLED.

FLEXIBLE DUCTWORK SHALL BE INSTALLED IN ACCORDANCE WITH THE
MANUFACTURER'S INSTRUCTIONS WITHOUT ANY SAGS, SHARP TURNS OR
KINKS. AT THE MINIMUM, THE FLEXIBLE DUCTWORK SHALL BE FASTENED
TO THE HARD DUCT BY A NYLON STRAP SECURED BY SHEETMETAL
SCREWS TO PREVENT SLIPPING OFF FROM COLLAR.

PROVIDE VOLUME DAMPERS AT EACH AIR OUTLET, AIR INLET AND
TERMINAL DEVICE AND AT EACH BRANCH TAKE-OFF CONNECTION FROM
THE MAIN.

MECHANICAL LEGEND

SYMBOL [ ABRV. [DESCRIPTION SYMBOL [ ABRV. [DESCRIPTION SYMBOL [ ABRV. [DESCRIPTION
EXISTING PIPING TO REMAIN -
| EX |EXISTING EQUIPMENT OR DUCTWORK TO REMAIN ) CONNECTION POINT, NEW TO EXISTING —EX(X)— | EX | (X)DESIGNATES SERVICE
I EXISTING PIPING TO BE REMOVED -
£ ZZZ3F | RX |EXISTING EQUIPMENT OR DUCTWORK TO BE REMOVED () DISCONNECTION POINT —RX(X)— | RX | () DESIGNATES SERVICE
 S— NEW EQUIPMENT OR DUCTWORK () DRAWING KEYNOTE —HWS— | HWS | HEATING WATER SUPPLY PIPING
LINED DUCTWORK ® DEMOLITION DRAWING KEYNOTE —HWR— | HWR | HEATING WATER RETURN PIPING
> SUPPLY DUCT UP A REVISION NUMBER —CWS— | CWS | CONDENSER WATER SUPPLY PIPING
SUPPLY DUCT DOWN {3 REVISION CLOUD —CWR— | CWR | CONDENSER WATER RETURN PIPING
~J RETURN DUCT UP —O0 PIPE UP —CHWS— | CHWS | CHILLED WATER SUPPLY PIPING
RETURN DUCT DOWN — PIPE DOWN —CHWR— | CHWR | CHILLED WATER RETURN PIPING
< EXHAUST DUCT UP — Y PIPE TEE DOWN —LPS— | LPS | LOW PRESSURE STEAM SUPPLY PIPING (0-15 PSIG)
EXHAUST DUCT DOWN — 1 TOP PIPE CONNECTION —LPR— | LPR | LOW PRESSURE STEAM CONDENSATE RETURN
Q3 ROUND DUCT ELBOW UP — BALL VALVE OR SHUTOFF VALVE IN RISE —MPS— | MPS | MEDIUM PRESSURE STEAM SUPPLY PIPING (16-60 PSIG)
3 ROUND DUCT ELBOW DOWN — PIPE CAP —MPR— | MPR | MEDIUM PRESSURE STEAM CONDENSATE RETURN
' ELBOW WITH TURNING VANES —— PIPE UNION —HPS— | HPS | HIGH PRESSURE STEAM SUPPLY PIPING (61 TO 200 PSIG)
R
e DUCT OFFSET - RISE —— FLANGED CONNECTION —HPR— | HPR | HIGH PRESSURE STEAM CONDENSATE RETURN
= DUCT OFFSET - DROP —>— CONCENTRIC PIPE REDUCER —GWS— | GWS | GLYCOL WATER SUPPLY
{ T3 SQUARE / RECTANGULAR DUCT TRANSITION — O~ ECCENTRIC PIPE REDUCER —GWR— | GWR | GLYCOL WATER RETURN
1 SQUARE/RECTANGULAR TO ROUND DUCT TRANSITION —— FLOW ARROW —RL— | RL | REFRIGERANTLIQUID PIPING
SD | SUPPLY DIFFUSER - MULTI-DIRECT. —x— PIPE ANCHOR —RS— | RS | REFRIGERANT SUCTION PIPING
X SUPPLY DIFFUSER - DIRECT. (HATCH DENOTES BLANK OFF) | ——=—— PIPE GUIDE —FOS— | FOS | FUEL OIL SUPPLY PIPING
H- | £] + | SGEG | SIDEWALL SUPPLY or RETURN GRILLE - (R = REGISTER) — & | BV |BALLVALVE —FOR— | FOR | FUEL OIL RETURN PIPING
— LD | LINEAR DIFFUSER. SEE SCHEDULE FOR INFORMATION. ——{[—— | BFV | BUTTERFLY VALVE —CW— | CW | CITY (DOMESTIC) WATER
RGIEG | RETURN GRILLE - (R = REGISTER) ——7+—— | PV | PLUG VALVE —PC— | PC | PUMPED STEAM CONDENSATE
EG | EXHAUST GRILLE - (R = REGISTER) —1><+— | GV | GATEVALVE ——D—— | D | CONDENSATE DRAIN PIPING
— FLEXIBLE DUCT —=— | GBV | GLOBE VALVE —V—— | V| VENTPIPING
~[|||||:- FLEX | FLEXIBLE DUCT CONNECTION (TO EQUIPMENT) _ B | PRV | PRESSURE REDUCING VALVE —Gc— G | NATURAL GAS PIPING
F SPIN TAP WITH VOLUME CONTROL DAMPER —~— | CV | CHECKVALVE
— MECHANICAL ABBREVIATIONS
AD | DUCT ACCESS DOOR —N\I\— | BFP | BACKFLOW PREVENTER ABRV. | DESCRIPTION
HVAC | HEATING, VENTILATION AND AIR CONDITIONING
£ 13 | VD | VOLUME CONTROL DAMPER $<1- PRESSURE RELIEF VALVE SA | SUPPLY AR
BD | BACKDRAFT DAMPER —O— AUTOMATIC FLOW CONTROL VALVE RA | RETURNAR
EA | EXHAUST AIR
= MD | MOTORIZED DAMPER —— CALIBRATED BALANCING VALVE OA | OUTSIDE AR
TA | TRANSFER AIR
AP ACCESS PANEL 4 AUTOMATIC AIR VENT MA | MIXED AR
—d FD | VERTICAL FIRE DAMPER (WALL) Y S MANUAL AIR VENT MBH | 1000 - BRITISH THERMAL UNITS
kW | 1000-WATT (1 KW = 3,412 BTUH)
—4@ | HFD | HORIZONTAL FIRE DAMPER (FLOOR) @8 PIT PLUG SENS. | SENSIBLE
LAT. | LATENT
— SD | VERTICAL SMOKE DAMPER (WALL PRESSURE GAGE W/ SHUT-OFF
(WAL T EAT. | ENTERING AIR TEMPERATURE
— | HSD | HORIZONTAL SMOKE DAMPER (FLOOR) o THERMOMETER LAT. | LEAVING AIR TEMPERATURE
EW.T. | ENTERING WATER TEMPERATURE
—<I4q | FD/SD | COMBINATION VERTICAL FIRE & SMOKE DAMPER T STRAINER (W/ BALL VALVE AND CAP) LW | LEAVING WATER TEMPERATURE
g HFDISD | COMBINATION HORIZONTAL FIRE & SMOKE DAMPER —— HOSE BIBB DB/WB | DRY BULB/WET BULB
- IN.W.G. | INCHES WATER GAUGE (AIR)
RD | CEILING RADIATION FIRE DAMPER —Ea— FLEXIBLE CONNECTOR FT.W.G. | FEET WATER GAUGE (HYDRONIC)
E.S.P. | EXTERNAL STATIC PRESSURE
DD | DUCT SMOKE DETECTOR S 2-WAY CONTROL VALVE Tsp. | TOTAL STATIC PRESSURE
©) THERMOSTAT —(%1— 3-WAY CONTROL VALVE TG | TRANSFER GRILLE
TR | TOP REGISTER
® HUMIDISTAT _ TRIPLE DUTY VALVE WITH MEASURING CONNECTIONS °F | FAHRENHEIT
D) COMBINATION THERMOSTAT & HUMIDISTAT —R— INVERTED BUCKET STEAM TRAP RIR | REMOVE EXISTING ITEM & RELOGATE TO NEW LOGATION
EX | EXISTING
STATIC PRESSURE SENSOR —— FLOAT & THERMOSTATIC STEAM TRAP RL | RELOCATE EXISTING
UNO | UNLESS NOTED OTHERWISE
CARBON DIOXIDE SENSOR —@— | UC | UNDERCUTDOOR-1 NTS | NOTTO SCALE
CARBON MONOXIDE SENSOR —0O— LOUVERED DOOR NIC | NOT IN CONTRACT
PH | PHASE
NITROUS OXIDE SENSOR —/# | RA/EA| RETURN OR EXHAUST AIR HZ | HERTZ
@ | DIAMETER
® TEMPERATURE SENSOR —» |SA/OA| SUPPLY OR OUTSIDE AR
AFF | ABOVE FINISHED FLOOR
S ELEV. | ELEVATION FROM DATUM
STARTER v EQUIPMENT UNIT DESIGNATION
OCCUPANCY SENSOR NOTES
e DIFFUSER. REGISTER & GRILLE UNIT 1.NOT ALL SYMBOLS AND ABBREVIATIONS ARE IN USE FOR THIS PROJECT.
® REFRIGERANT DETECTOR CFM DESIGNATION W/ CFM
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MECHANICAL SPECIFICATIONS

MECHANICAL GENERAL CONDITIONS (230010)

1.
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GENERAL

CONFORM TO ALL GENERAL AND SPECIAL CONDITIONS OF CONTRACT AS SPECIFIED BY ARCHITECT AND/OR
OWNER.

PRODUCTS AND INSTALLATION SHALL COMPLY WITH ALL APPLICABLE LAWS, CODES, GOVERNMENT
REGULATIONS, UTILITY COMPANY REQUIREMENTS, ETC. OF ALL AUTHORITIES HAVING JURISDICTION. WORK
SHALL COMPLY WITH THE FOLLOWING CODES, STANDARDS AND ORGANIZATIONS:

NORTH CAROLINA MECHANICAL CODE

NORTH CAROLINA PLUMBING CODE

NORTH CAROLINA ENERGY CODE

NATIONAL ELECTRIC CODE

NFPA

UNDERWRITERS LABORATORY (UL), IRI, FM

SMACNA “HVAC DUCT CONSTRUCTION STANDARDS” GUIDELINES, DETAILS, & MODEL SPECIFICATION,
ASHRAE

WHERE CONFLICTS EXIST BETWEEN CODES, STANDARDS OR THIS SPECIFICATION THE HIGHER REQUIREMENT
SHALL APPLY. DEVIATIONS FROM THE CONTRACT DOCUMENTS REQUIRED BY THE ABOVE AUTHORITIES SHALL
BE SUBMITTED TO THE ENGINEER FOR REVIEW. OBTAIN PERMITS AND PAY ALL FEES. ARRANGE FOR ALL
REQUIRED INSPECTIONS AND APPROVALS. CONFIRM ALL UTILITY COMPANY REQUIREMENTS AND CONNECTION
POINTS IN FIELD, PRIOR TO STARTING WORK.

ALL SPECIFICATIONS AND DRAWINGS, |.E., ARCHITECTURAL, MECHANICAL, PLUMBING, AND ELECTRICAL ARE
COMPLIMENTARY AND MUST BE USED IN COMBINATION TO OBTAIN COMPLETE CONSTRUCTION INFORMATION.
ANY INFORMATION CONFLICTS WITHIN THE SPECIFICATIONS AND DRAWINGS SHALL BE BROUGHT TO THE
ENGINEER'S ATTENTION. DRAWINGS ARE DIAGRAMMATIC. CONFIRM ALL DIMENSIONS BY FIELD MEASUREMENT.
THE EXACT LOCATIONS FOR APPARATUS, FIXTURES, EQUIPMENT AND PIPING WHICH IS NOT COVERED BY
DRAWINGS, SHALL BE OBTAINED FROM THE ARCHITECT OR HIS REPRESENTATIVE IN THE FIELD, AND THE WORK
SHALL BE LAID OUT ACCORDINGLY.

EACH CONTRACTOR SHALL PROVIDE FOR HIS OWN CLEAN-UP, REMOVAL AND LEGAL DISPOSAL OF ALL RUBBISH
DAILY. CONTRACTOR SHALL PROTECT THEIR WORK AND EXISTING OR ADJACENT PROPERTY AGAINST
WEATHER, TO MAINTAIN THEIR WORK, MATERIALS, APPARATUS AND FIXTURES FREE FROM INJURY OR DAMAGE.
ANY WORK DAMAGED BY FAILURE TO PROVIDE PROTECTION REQUIRED, SHALL BE REMOVED AND REPLACED
WITH NEW WORK AT THE CONTRACTOR'S EXPENSE.

THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR CONSTRUCTION MEANS, METHODS, SEQUENCES OF
CONSTRUCTION AND THE SAFETY OF WORKMEN.

NO MEP, IT, FP SYSTEMS OR COMPONENTS SHALL BE INSTALLED OR ROUTED ABOVE ELECTRICAL PANELS AND
EQUIPMENT OR THROUGH ELEVATOR ROOMS, FIREPUMP ROOMS, OR STAIRTOWERS UNLESS SERVING THE
MACHINE ROOM, FIREPUMP ROOM OR STAIRTOWER.

THE CONTRACTOR SHALL COORDINATE AND OBTAIN A WRITTEN LISTING OF ELECTRICAL CHARACTERISTICS OF
ALL MECHANICAL EQUIPMENT FROM ELECTRICAL CONTRACTOR PRIOR TO ORDERING OF EQUIPMENT. NO
ADDITIONAL PAYMENT WILL BE MADE FOR LACK OF CONTRACTOR COORDINATION OF ELECTRICAL
CHARACTERISTICS.

IN CASES OF DOUBT AS TO THE WORK INTENDED, OR IN THE EVENT OF NEED FOR EXPLANATION THEREOF, THE
CONTRACTOR SHALL REQUEST SUPPLEMENTARY INSTRUCTIONS FROM THE ENGINEER. NO CHANGES ARE TO
BE MADE TO THE WORK OF THIS CONTRACT WITHOUT PRIOR KNOWLEDGE AND APPROVAL OF THE ENGINEER.
THE CONTRACTOR SHALL HOLD THE OWNER AND ITS CONSULTANTS HARMLESS AGAINST ALL CLAIMS AND
JUDGMENTS ARISING OUT OF THE CONTRACTOR'S PERFORMANCE OF THE WORK OF THIS CONTRACT. THE
CONTRACTOR SHALL NOT PROCEED WITH ANY WORK, WHICH HE EXPECTS ADDITIONAL COMPENSATION
BEYOND THE CONTRACT AMOUNT, WITHOUT WRITTEN AUTHORIZATION FROM THE APPROPRIATE AUTHORITY.
FAILURE TO OBTAIN SUCH AUTHORIZATION SHALL INVALIDATE ANY CLAIM FOR EXTRA COMPENSATION.

IT SHALL BE THE RESPONSIBILITY OF THIS CONTRACTOR TO INSTALL THE HEATING, VENTILATION AND AIR
CONDITIONING SYSTEM SO AS TO INSURE QUIET OPERATION. NO VIBRATION OR SOUND SHALL BE
TRANSMITTED TO THE BUILDING, STRUCTURE OR OCCUPIED AREAS. THE DECISION OF THE ENGINEER AS TO
THE QUIETNESS OF THE SYSTEM AND EQUIPMENT SHALL BE FINAL. IT SHALL BE THIS CONTRACTORS
RESPONSIBILITY TO CORRECT OR REPLACE ANY NOISY SYSTEM OR EQUIPMENT AS REQUIRED.

OBTAIN PERMITS AND PAY ALL FEES. ARRANGE FOR ALL REQUIRED INSPECTIONS AND APPROVALS.
BASIS OF DESIGN AND SUBSTITUTIONS

WHEREVER THE WORDS "APPROVED BY", "APPROVED EQUAL", "AS DIRECTED" OR SIMILAR PHRASES ARE USED
IN THE FOLLOWING SPECIFICATIONS, THEY SHALL BE UNDERSTOOD TO REFER TO THE OWNER AS THE
APPROVING AGENCY. THE NAME OR MAKE OF ANY EQUIPMENT OR MATERIALS NAMED IN THE SPECIFICATION
(WHETHER OR NOT THE WORDS "OR APPROVED EQUAL" ARE USED) SHALL BE KNOWN AS THE "STANDARD".

SUBMIT SHOP DRAWINGS FOR MECHANICAL EQUIPMENT, FIRE PROTECTION SYSTEMS, DUCTWORK, AND
PLUMBING FIXTURES AND EQUIPMENT WITH ADEQUATE DETAILS AND SCALES TO CLEARLY SHOW
CONSTRUCTION. INDICATE THE OPERATING CHARACTERISTICS FOR EACH REQUIRED ITEM. CLEARLY IDENTIFY
EACH ITEM ON THE SUBMITTAL AS TO MARK, LOCATION AND USE, USING SAME IDENTIFICATION AS PROVIDED ON
DESIGN DRAWINGS. SHOP DRAWINGS TO BE SUBMITTED INCLUDE BUT NOT LIMITED TO:

SHEETMETAL

DIFFUSERS, GRILLES & REGISTERS

FIRE DAMPERS

VALVES & PIPING

ALL EQUIPMENT

DUCTWORK AND FIRE PROTECTION DRAWINGS SHALL BE FULLY DIMENSIONED BASED ON FIELD VERIFIED
BUILDING CLEARANCES AND ARCHITECTURAL CEILING LAYOUTS, AND INDICATE STRUCTURAL, LIGHTING,
DUCTWORK AND PIPING AT ALL CRITICAL LOCATIONS.

CONTRACTOR SHALL REVIEW AND INDICATE HIS APPROVAL OF EACH SHOP DRAWING PRIOR TO SUBMITTAL FOR
REVIEW. DO NOT START WORK OR FABRICATION UNTIL SHOP DRAWINGS HAVE BEEN REVIEWED BY THE
ENGINEER AND RETURNED TO THE CONTRACTOR.

SUBMITTALS WILL BE REVIEWED ONLY FOR GENERAL COMPLIANCE WITH THE CONTRACT DOCUMENTS AND NOT
FOR DIMENSIONS OR QUANTITIES. THE SUBMITTAL REVIEW SHALL NOT RELIEVE THE CONTRACTOR OF
RESPONSIBILITY FOR PURCHASE OF ANY ITEM IN FULL COMPLIANCE WITH THE CONTRACT DOCUMENTS OR ITS
COMPLETE AND PROPER INSTALLATION.

WHERE SUBMITTALS VARY FROM THE CONTRACT REQUIREMENTS, THE CONTRACTOR SHALL CLEARLY INDICATE
ON SUBMITTAL OR ACCOMPANYING DOCUMENTS THE NATURE AND REASON FOR VARIATIONS.

EACH MANUFACTURER OR HIS REPRESENTATIVE MUST CHECK THE APPLICATION OF HIS EQUIPMENT AND
CERTIFY AT TIME OF SHOP DRAWING SUBMITTAL THAT EQUIPMENT HAS BEEN PROPERLY APPLIED AND CAN BE
INSTALLED, SERVICED AND MAINTAINED WHERE INDICATED ON DRAWINGS. ADVISE ENGINEER IN WRITING WITH
SUBMITTAL DRAWINGS OF ANY POTENTIAL PROBLEMS. THE MANUFACTURER SHALL BE RESPONSIBLE FOR ANY
CHANGES THAT MIGHT BE NECESSARY BECAUSE OF PHYSICAL CHARACTERISTICS OF EQUIPMENT THAT HAVE
NOT BEEN CALLED TO THE ENGINEER'S ATTENTION AT THE TIME OF SUBMITTAL

CUTTING, PATCHING AND DRILLING

ALL CUTTING AND PATCHING OF THE BUILDING CONSTRUCTION REQUIRED FOR THIS WORK SHALL BE BY THIS
CONTRACTOR UNLESS SHOWN ON ARCHITECTURAL DRAWINGS AND CONFIRMED AS TO SIZE AND LOCATION
PRIOR TO NEW CONSTRUCTION. CUTTING SHALL BE IN A NEAT AND WORKMANLIKE MANNER. NEATLY SAW CUT
ALL RECTANGULAR OPENINGS, SET SLEEVE THROUGH OPENING, AND FINISH PATCH OR PROVIDE TRIM FLANGE
AROUND OPENING. CORE DRILL AND SLEEVE ALL ROUND OPENINGS. DO NOT CUT ANY STRUCTURAL
COMPONENTS WITHOUT ARCHITECT'S APPROVAL.

PATCH AND FINISH TO MATCH ADJACENT AREAS THAT HAVE BEEN CUT, DAMAGED OR MODIFIED AS A RESULT
OF THE INSTALLATION OF THE MECHANICAL OR ELECTRICAL EQUIPMENT. FIRE STOP ALL PENETRATIONS OF
FIRE RATED CONSTRUCTION IN A CODE APPROVED MANNER.

ALL CONTRACTORS SHALL CONFIRM WITH OWNER, PRIOR TO BID, TIMES AVAILABLE FOR NOISE PRODUCING
WORK SUCH AS CUTTING AND CORE DRILLING OF FLOORS, WALLS, ETC., AS WELL AS TIMES FOR WORK WHICH
REQUIRE ACCESS INTO ADJOINING TENANT SPACES. INCLUDE ANY PREMIUM TIME IN BID.

EXACT LOCATION OF ROOFTOP EQUIPMENT SHALL BE APPROVED BY OWNER'S STRUCTURAL ENGINEER.

INFORMATION REGARDING REQUIRED PIPE OPENINGS IN WALLS, FLOORS, CHASES, ETC., AND CONCRETE
EQUIPMENT PADS OR FOUNDATIONS SHALL BE GIVEN TO THE GENERAL CONTRACTOR BY THIS CONTRACTOR
PRIOR TO THE CONSTRUCTION PERIOD. IF THIS CONTRACTOR FAILS TO COMPLY WITH THIS REQUEST, OR IF
INCORRECT INFORMATION IS GIVEN, THE NECESSARY CUTTING AND PATCHING WILL BE PERFORMED BY THE
GENERAL CONTRACTOR, AT THIS CONTRACTOR'S EXPENSE.

FIRESTOPPING

ALL SERVICES THAT PASS THRU FIRE OR SMOKE RATED PARTITIONS, WALLS, FLOORS, SHALL BE FIRESTOPPED.
FIRE STOPPING RATING SHALL MATCH PARTITION RATING. ALL FIRE STOPPING SYSTEM SHALL MEET THE
REQUIREMENTS OF ASTM E 814,UL 1479, AND BE FACTORY MUTUAL APPROVED.

ALL FIRESTOPPING AND/OR SMOKE STOPPING MATERIAL AND INSTALLATION SHALL BE AS MANUFACTURED BY
HILTI OR APPROVED EQUAL.

ACCESS DOORS & PANELS

ACCESS DOORS SHALL BE PROVIDED IN WALLS AND CEILINGS WHERE REQUIRED TO PERMIT PROPER ACCESS
TO VALVES AND ANY OTHER SUCH DEVICES WHICH REQUIRE MAINTENANCE OR SERVICE. DOORS PLACED IN
WALLS, PARTITIONS OR OTHER FIRE-RATED CONSTRUCTION SHALL HAVE A LABEL SIGNIFYING THAT THE DOOR
HAS THE SAME FIRE RATING AS THE FIRE-RATED CONSTRUCTION.

THIS CONTRACTOR SHALL FURNISH ACCESS PANELS TO THE GENERAL CONTRACTOR FOR INSTALLATION.

ACCESS PANELS SHALL BE CONSTRUCTED OF 14 GAUGE STEEL, WITH 16 GAUGE STEEL FRAMES. DOORS SHALL
FINISH FLUSH WITH THE SURROUNDING SURFACE. FRAMES SHALL HAVE 3 INCH WIDE EXPANDED METAL FOR
PLASTERED SURFACES AND PLAIN FLANGED TYPE FRAME FOR TILE, MASONRY OR GYPSUM BOARD SURFACES.
DOORS AND FRAMES SHALL BE FURNISHED PRIME COATED. DOORS INSTALLED IN CERAMIC TILE OR OTHER
NON-PAINTED SURFACES SHALL BE STAINLESS STEEL. HINGES SHALL BE CONCEALED SPRING TYPE, TO ALLOW
DOORS TO BE OPENED 175 DEGREES. LOCKS SHALL BE FLUSH SCREWDRIVER TYPE WITH STEEL CAMS.

ACCESS PANELS SHALL BE 16 INCHES BY 16 INCHES OR LARGER AS MAY BE REQUIRED FOR PROPER ACCESS TO
THE DEVICE BEING SERVED.

ACCESS PANELS ARE NOT REQUIRED IN COMPLETELY ACCESSIBLE LIFT OUT TILE CEILINGS. CONTRACTOR
SHALL REVIEW THE ROOM FINISH SCHEDULE ON THE ARCHITECTURAL DRAWINGS IN ORDER TO VERIFY THE
NEED FOR ACCESS PANEL.

PAINTING

IN FINISHED SPACES, PAINTING OF ALL MECHANICAL EQUIPMENT, APPARATUS, AND PIPING SHALL BE DONE BY
THE PAINTING TRADE UNDER THE GENERAL CONTRACTOR SPECIFICATION, EXCEPT WHERE SPECIFIED TO BE
DONE BY THE MECHANICAL CONTRACTOR.

TEMPORARY HEAT

THE COSTS OF TEMPORARY HEAT, INCLUDING UTILITY COSTS, SHALL BE AT THE EXPENSE OF THE HEATING
TRADE (MECHANICAL CONTRACTOR). THE HEATING TRADE SHALL PROVIDE THE MEANS OF TEMPORARY HEAT.
EXISTING HEATING EQUIPMENT AND SYSTEMS MAY NOT BE USED DURING CONSTRUCTION AS THE SYSTEMS
SERVE OTHER OCCUPIED SPACES WITHIN THE BUILDING.

THE PERMANENT MECHANICAL SYSTEM SHALL NOT BE USED UNDER ANY EXCEPTIONS TO PROVIDE
TEMPORARY HEATING, VENTILATING, EXHAUST OR AIR CONDITIONING UNTIL THE BUILDING IS CLEAN, WITHOUT
ANY DUST OR DEBRIS THAT CAN ENTER THE MECHANICAL SYSTEM AND IS READY FOR OCCUPANCY. COVERING
THE RETURN/EXHAUST AIR INLETS WITH FILTER MEDIA IS NOT AN ACCEPTABLE ALTERNATIVE TO HAVING AN
ENCLOSED, DUST-FREE ENVIRONMENT FOR THE SYSTEMS TO OPERATE IN. IN NO EVENT SHALL THE
MECHANICAL CONTRACTOR'S ONE-YEAR WARRANTY BE SHORTENED BY THE USE OF PERMANENT EQUIPMENT
FOR TEMPORARY HEAT.

RECORD DRAWINGS

EACH CONTRACTOR OR SUBCONTRACTOR SHALL KEEP ONE (1) COMPLETE SET OF THE CONTRACT WORKING
DRAWINGS ON THE JOB SITE ON WHICH HE SHALL REGULARLY RECORD ANY DEVIATIONS OR CHANGES FROM
SUCH CONTRACT DRAWINGS MADE DURING CONSTRUCTION.

THESE DRAWINGS SHALL RECORD THE LOCATION OF ALL CONCEALED EQUIPMENT, PIPING, ELECTRIC SERVICE,
SEWERS, WASTES, VENTS, DUCTS, CONDUIT AND OTHER PIPING, BY MEASURED DIMENSIONS TO EACH SUCH
ITEM FROM READILY IDENTIFIABLE AND ACCESSIBLE WALLS OR CORNERS OF THE BUILDING. PLANS ALSO SHALL
SHOW INVERT ELEVATION OF SEWERS AND TOP ELEVATION OF ALL OTHER BELOW-GRADE LINES.

RECORD DRAWINGS SHALL BE KEPT CLEAN AND UNDAMAGED AND SHALL NOT BE USED FOR ANY PURPOSE
OTHER THAN RECORDING DEVIATIONS FROM WORKING DRAWINGS AND EXACT LOCATIONS OF CONCEALED
WORK.

AFTER THE PROJECT IS COMPLETED, THESE SETS OF DRAWINGS SHALL BE DELIVERED TO THE ARCHITECT IN
GOOD CONDITION, AS A PERMANENT RECORD OF THE INSTALLATION AS ACTUALLY CONSTRUCTED.

WARRANTY

FULLY WARRANT ALL MATERIALS, EQUIPMENT AND WORKMANSHIP FOR ONE (1) YEAR FROM DATE OF
ACCEPTANCE. EXTEND ALL MANUFACTURER'S WARRANTIES TO OWNER, INCLUDING ALL EXTENDED
WARRANTIES ON HVAC EQUIPMENT.

REPAIR OR REPLACE WITHOUT CHARGE TO THE OWNER ALL ITEMS FOUND DEFECTIVE DURING THE WARRANTY
PERIOD. IN THE CASE OF REPLACEMENT OR REPAIR DUE TO FAILURE WITHIN THE WARRANTY PERIOD, THE
WARRANTY ON THAT PORTION OF THE WORK SHALL BE EXTENDED FOR A MINIMUM PERIOD OF ONE (1) YEAR
FROM THE DATE OF SUCH REPLACEMENT OR REPAIR.

REFRIGERANT PIPING (232300)

1.

6.

INSTALL REFRIGERANT PIPING BETWEEN CONDENSING UNIT AND DX COIL. PIPING SHALL BE REFRIGERANT
GRADE TYPE "L" OR ACR COPPER WITH BRAZED JOINTS. PIPE PER MANUFACTURER'S PIPING DIAGRAMS AND
RECOMMENDATIONS.

ISOLATE PIPING FROM STRUCTURE WITH ONE (1) INCH INSULATION BETWEEN ALL PIPING AND SUPPORT POINTS.

AFTER COMPLETION, PRESSURE TEST PIPING, PURGE AND EVACUATE SYSTEM TWICE AND CHARGE SYSTEM
WITH REFRIGERANT AND OIL.

INSTALL PIPING IN AS SHORT AND DIRECT ARRANGEMENT AS POSSIBLE TO MINIMIZE PRESSURE DROP. PROVIDE
OIL TRAP AS RECOMMENDED BY THE EQUIPMENT MANUFACTURER.

INSTALL UNIONS TO ALLOW REMOVAL OF SOLENOID VALVES, PRESSURE REDUCING VALVES, EXPANSION
VALVES, AND AT CONNECTIONS TO COMPRESSORS AND EVAPORATORS.

FILL THE PIPE AND FITTINGS DURING BRAZING, WITH NITROGEN TO PREVENT FORMATION OF SCALE.

PIPE WALL SEALS (230517)

1.

WALL PIPE SEALS WITH RUBBER LINKS SHALL BE THUNDERLINE LINK SEAL, OR APPROVED EQUAL. WALL PIPE
SEALS WITH INORGANIC MATERIAL LINKS THE PENETRATIONS OF FIRE RATED WALLS SHALL BE THUNDERLINE
PYRO-PAC, OR APPROVED EQUAL.

SEALS SHALL BE MODULAR MECHANICAL TYPE CONSISTING OF INTERLOCKING SYNTHETIC RUBBER OR
INORGANIC MATERIAL LINKS SHAPED TO CONTINUOUSLY FILL THE ANNULAR SPACE BETWEEN THE PIPE AND
WALL OPENING. LINKS SHALL BE LOOSELY ASSEMBLED WITH BOLTS TO FORM A CONTINUOUS BELT AROUND
THE PIPE. A PRESSURE PLATE SHALL BE PROVIDED UNDER THE BOLT HEAD AND NUT OF EACH LINK. SEALS
SHALL BE CONSTRUCTED TO PROVIDE ELECTRICAL INSULATION BETWEEN THE PIPE AND SLEEVE, THUS
REDUCING CHANCES OF CATHODIC REACTION BETWEEN THESE TWO MEMBERS.

AFTER THE SEAL ASSEMBLY IS POSITIONED IN THE SLEEVE, THE TIGHTENING OF THE BOLTS SHALL CAUSE THE
SEALING ELEMENTS TO EXPAND AND PROVIDE AN ABSOLUTELY WATER-TIGHT SEAL BETWEEN THE PIPE AND
SLEEVE.

SLEEVES SHALL BE MANUFACTURED FROM HEAVY-WALL, WELDED OR SEAMLESS STEEL PIPE. A FULL CIRCLE
CONTINUOUSLY WELDED WATER STOP PLATE SHALL BE PROVIDED TO ASSURE POSITIVE WATER SEALING OF
THE SLEEVE. SLEEVE SHALL BE PROTECTED BY A COATING OF ENRICHED RED PRIMER.

DUCTWORK (233113)

1.

FABRICATE AND ERECT ALL DUCTWORK TO ASHRAE AND SMACNA STANDARDS FROM ALUMINIUM. COMPLY
WITH NFPA BULLETIN 90A REQUIREMENTS.

GENERAL SUPPLY AND RETURN DUCTWORK HAVE A SMACNA 2" STATIC PRESSURE RATING WITH SEAL CLASS B
SEAMS AND JOINTS.

ALL RECTANGULAR TRANSFER DUCTWORK SHALL HAVE 1" THICK ACOUSTICAL LINER. LINER SHALL BE FLEXIBLE
AND CONSTRUCTED OF GLASS FIBERS BONDED WITH A THERMOSETTING RESIN. THE SURFACE OF THE LINER
SHALL HAVE AN ANTIMICROBIAL EROSION RESISTANCE COATING TESTED BY NRTL AND REGISTERED BY THE
EPA FOR USE IN HVAC SYSTEMS. MINIMUM R-VALUE SHALL BE 4.2.

GENERAL EXHAUST DUCTWORK UNDER 45' IN LENGTH SHALL HAVE A SMACNA 1" STATIC PRESSURE RATING
WITH SEAL CLASS B SEAM AND JOINTS. EXHAUST DUCTWORK OVER 45" IN LENGTH SHALL HAVE A SMACNA 2"
STATIC PRESSURE RATING WITH SEAL CLASS A SEAM AND JOINTS.

ALL FLEXIBLE DUCTWORK SHALL BEAR THE UL 181 LABEL (CLASS 1 AIR DUCT) AND SHALL BE FACTORY
INSULATED (1-1/2 %, 0.6 LB., FIBERGLASS) ATCO UPC #076 | OR EQUAL. FLEXIBLE DUCTWORK SHALL COMPLY W/
NFPA 90A, AND NFPA 90B. ALL FLEXIBLE DUCTWORK CONNECTED TO DIFFUSERS SHALL NOT BE LESS THAN THE
NECK SIZE OF THE DIFFUSER. MINIMUM FLEXIBLE DUCT BEND RADIUS OF CURVATURE SHALL BE 3 DUCT
DIAMETERS, MAXIMUM LENGTH SHALL BE 6'-0", NO MORE THAN THE EQUIVALENT OF TWO (2) 90 DEGREE BENDS
WILL BE ACCEPTABLE. FLEXIBLE DUCTS SHALL BE INDEPENDENTLY SUPPORTED FROM THE STRUCTURE AND
CONNECTED WITH PLASTIC DRAW BANDS TIGHTENED WITH MANUFACTURER'S TOOL. FLEXIBLE DUCTS ARE NOT
PERMITTED IN ROOMS WITHOUT CEILINGS.

ALL FABRIC DUCTWORK SHALL BE COATED, 100% POLYESTER, WOVEN, FIRE RETARDANT MATERIAL, UL AND
NFPA APPROVED, NON-POROUS AND MACHINE WASHABLE. DISPERSION ORIFICE SIZE, SPACING AND QUANTITY
TO BE SELECTED BY THE MANUFACTURER FOR THE REQUIRED CFM AND DIFFUSER LENGTH OF EACH
APPLICATION. COLOR TO BE SELECTED BY THE ARCHITECT. PROVIDE GALVANIZED SUSPENSION HARDWARE
AND ACCESSORIES. SIMILAR TO DUCTSOX DURATEX HIGH THROW MODEL.

INCLUDE ALL ACOUSTIC, DOUBLE RADIUS AIRFOIL SHAPED PERFORATED ALUMINUM TURNING VANES, MANUAL
DAMPERS, FLEXIBLE CONNECTORS, GRILLES AND DIFFUSERS, ACOUSTIC LINING, AND OTHER SHEET METAL
ACCESSORIES FOR THE PROJECT. VOLUME DAMPERS TO BE OF OPPOSED BLADE TYPE CONSTRUCTED IN
ACCORDANCE WITH "SMACNA" STANDARDS.

ALL BRANCH CONNECTION FITTINGS IN RECTANGULAR DUCTWORK SHALL BE 45 DEGREE TRANSITION TYPE,
CONICAL FITTINGS OR SPIN-IN FITTINGS. BUTT FITTINGS ARE NOT ACCEPTABLE.

DRYER VENT ROUND DUCTWORK SHALL BE 22 GAUGE (MINIMUM) ALUMINUM CONSTRUCTION WITH DIE
STAMPED OR FABRICATED FITTINGS. DUCTS SHALL BE CONSTRUCTED FOR LOW PRESSURE OPERATION WITH
LONGITUDINAL SEAM UP. FABRICATED ELBOWS SHALL BE THE MULTI-PIECE TYPE WITH EACH SEGMENT NOT
EXCEEDING 22-1/2 DEGREES. THROAT RADIUM OF ALL ELBOWS SHALL BE EQUAL TO THE DUCT DIAMETER. TEES
SHALL BE THE CONCEALED TYPE. JOINTS SHALL BE THE SLIP OF FLANGED TYPE. DO NOT USE DRIVE SLIP
COUPLING BANDS. MAKE-UP SLIP JOINTS WITH DUCT SEALER. DUCTS FOR EXHAUSTING CLOTHES DRYERS
SHALL NOT BE ASSEMBLED WITH SCREWS OR OTHER FASTENING MEANS THAT EXTEND INTO THE DUCT AND
THAT WOULD CATCH LINT. PROVIDE NFPA 90 A APPROVED FLEXIBLE DUCT SECTION AT CONNECTION OF DRYER
TO DUCTWORK. PROVIDE AND INSTALL EXTRUDED ALUMINUM DRYER FLAPPER VENT AT TERMINATION OF EACH
DRYER VENT. WHERE CLOTHES DRYER VENT DUCTS PASS THROUGH WALLS, FLOORS, OR PARTITIONS, THAT
SPACE AROUND THE DUCT SHALL BE SEALED WITH NON-COMBUSTIBLE MATERIAL AND FIRESTOPPED. SIGNAGE

1.

12.

13.

14.

INDICATING EQUIVALENT LENGTH SHALL BE POSTED WITHIN 6' OF THE DRYER CONNECTION IN ACCORDANCE
WITH IMC 504.6.5 2009.

PROVIDE FIRE DAMPERS WITH ACCESS DOORS AT ALL FIRE RATED WALLS, PARTITIONS AND CEILINGS.
DAMPERS SHALL HAVE RATING EQUIVALENT TO BARRIER. DAMPER SHALL BE THE DYNAMIC TYPE AND SHALL BE
ABLE TO CLOSE AGAINST AN AIRSTREAM. DAMPERS SHALL MEET ALL NFPA AND IBC REQUIREMENTS.

PROVIDE SMOKE DAMPERS WITH ACCESS DOORS AT ALL SMOKE BARRIERS/PARTITIONS. UNIT SHALL
INCORPORATE BLADE END SWITCHES (OPEN AND CLOSED), AND OUTSIDE THE DUCT MOUNTED UL LISTED
MOTOR. PROVIDE MANUFACTURER'S STANDARD U.L. LISTED OPEN- CLOSE - RESET SWITCH AND POSITION PILOT
LIGHTS IN UNIT MOUNTED ENCLOSURE. ENCLOSURE TO BE CAPABLE OF BEING REMOVED FOR REMOTE
MOUNTING TO ENSURE VISIBILITY AFTER SYSTEM INSTALLATION.

PROVIDE COMBINATION FIRE/SMOKE DAMPERS AT ALL FIRE/SMOKE RATED SHAFT AND WALL LOCATIONS. EACH
COMBINATION FIRE SMOKE DAMPER SHALL HAVE 16 GA. GALVANIZED BLADES STRENGTHENED WITH GROOVES
MEETING REQUIREMENTS OF UL STANDARD 555 & 555S AND HAVE AN 1-1/2 HOUR RATING. BASIS OF DESIGN
SHALL BE GREENHECK MODEL FSD 200 SERIES. DAMPERS SHALL BE EQUIPPED STANDARD WITH AN ELECTRIC
HEAT-RESPONSIVE DEVICE THAT PERFORMS THE SAME FUNCTION AS A FUSIBLE LINK TO CLOSE DAMPER AT 350
°F. PROVIDE POSITION INDICATING SWITCHES TO MEET REQUIREMENTS OF SMOKE PURGE CONTROL AND/OR
BUILDING MANAGEMENT SYSTEM CONTROLS. THE DAMPER OPERATION AND CONSTRUCTION SHALL MEET UL
REQUIREMENTS.

PROVIDE CURBS FOR ALL ROOF EQUIPMENT. CURBS SHALL BE FURNISHED AS ACCESSORIES TO THE
EQUIPMENT OR 8" HIGH PATE OR EQUAL EQUIPMENT SUPPORTS SPANNING STRUCTURE AND FLASHED INTO
ROOFING. ALL CUTTING, FLASHING, AND PATCHING OF ROOF SHALL BE BY OWNER'S ROOFING CONTRACTOR
AND PAID FOR BY MECHANICAL CONTRACTOR.

PROVIDE BIG FOOT H FRAME SETS SUPPORT SYSTEM OR SIMILAR FOR ALL ROOFTOP DUCTWORK. SPACING
SHALL BE PER SMACNA GUIDELINES.

DUCTWORK EXTERNAL INSULATION & PIPE INSULATION (230713, 230719)

1.

INSULATE DUCTWORK AS DESCRIBED IN DUCTWORK INSULATION SCHEDULE. FIBERGLASS DUCT WRAP SHALL
BE FULLY SECURED TO DUCT. LAP AND TAPE SEAMS AND SECURE TIGHTLY TO THE DUCTS WITH WIRE OR STICK
PINS.

DO NOT INSULATE:

MAKE-UP AIR DUCTWORK OPERATING AT SURROUNDING AMBIENT CONDITIONS.

RETURN AND EXHAUST AIR DUCTWORK LOCATED WITHIN THE BUILDING ENVELOPE (EXCEPT DUCTWORK WITHIN
10" OF BUILDING ENVELOPE PENETRATIONS).

TRANSFER AIR DUCTWORK (ACOUSTICALLY LINE DUCT, CLEAR INSIDE DIMENSIONS SHOWN ON PLANS)
EXPOSED SUPPLY DUCTWORK LOCATED IN CONDITIONED SPACE. (DOES NOT INCLUDE RETURN AIR PLENUM)
PHENOLIC DUCTWORK

INTERNAL DUCT INSULATION -- DUCTWORK INDICATED TO HAVE INTERNAL INSULATION SHALL BE INTERNALLY
COVERED WITH INSULATION SUITABLE TO MEET R-VALUES LISTED IN INSULATION SCHEDULE. INSULATION
SHALL BE MANUFACTURED FROM A ROTARY PROCESS WITH A NON-WOVEN HYDROPHOBIC FACING. INSULATION
SHALL HAVE FLAME/SMOKE RATING OF 25/50. INSULATION SHALL WITHSTAND DUCT VELOCITIES OF 4000 FPM
MINIMUM. DUCT SIZES SHOWN ON DRAWINGS ARE CLEAR INTERNAL DIMENSIONS. WHERE LINER IS USED,
INCREASE OUTSIDE DIMENSIONS OF DUCT TO MAINTAIN INTERNAL DIMENSIONS. INSTALL LINER PER SMACNA OR
NAIMA STANDARDS.

INSULATE REFRIGERANT PIPING LINES AS DESCRIBED IN PIPING INSULATION SCHEDULE WITH ELASTOMERIC
FOAM INSULATION WITH SELF-SEALING SEAM. ARMACELL - AP ARMAFLEX SS INSULATION. PAINT CLOSED CELL
INSULATION OUTDOORS WITH TWO COATS OF UV RESISTANT PAINT PER MANUFACTURER'S
RECOMMENDATIONS. USE PRE-MOLDED COVERS OVER FITTINGS, VALVES, ELBOWS AND CONTROL DEVICES
SEALED VAPOR TIGHT.

ALL INSULATION TO BE APPLIED IN FULL ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS. ALL
INSULATION SHALL COMPLY WITH 25/50 FLAME AND SMOKE HAZARD RATINGS PER ASTM E-84, NFPA 255 AND UL
723.

PROVIDE REMOVABLE INSULATION SECTIONS TO COVER PARTS OF EQUIPMENT WHICH MUST BE OPENED
PERIODICALLY FOR MAINTENANCE; INCLUDE METAL VESSEL COVERS, FASTENERS, FLANGES, CHILLED WATER
PUMPS, FRAMES AND ACCESSORIES.

REPLACE DAMAGED INSULATION WHICH CANNOT BE REPAIRED SATISFACTORILY, INCLUDING UNITS WITH
VAPOR BARRIER DAMAGE AND MOISTURE SATURATED UNITS.

HANGERS AND SUPPORTS (230529)

1.

SUPPORT ALL PIPING FROM STRUCTURE WITH UL LISTED HANGERS AND SUPPORTS SUITABLE FOR THE
INTENDED INSTALLATION. DESIGN, SELECTION, SPACING, AND APPLICATION OF HANGERS AND SUPPORTS
SHALL COMPLY WITH ANSI B31.1 AND MSS SP-69. HANGERS SHALL BE MANUFACTURED BY PENTAIR., OR
APPROVED EQUAL. BLACK OR GALVANIZED STEEL PIPE = MODEL NO. 100, CAST IRON PIPE = MODEL NO. 400,
COPPER TUBING = MODEL NO. 102-A.

CONTRACTOR SHALL PROVIDE INSULATION HANGER WITH PROTECTIVE SHIELDS, SUCH AS PENTAIR, MODEL NO.
125, OR APPROVED EQUAL FOR ALL INSULATED PIPING.

CONTRACTOR SHALL PROVIDE RISER CLAMPS FOR VERTICAL PIPING AT EACH LEVEL. RISER CLAPS SHALL BE
PENTAIR MODEL NO. 510 FOR STEEL PIPING AND MODEL NO. 511 FOR COPPER TUBING OR APPROVED EQUAL.
USE "SHORT-END" RISER CLAMPS WHERE SPACE IS LIMITED.

CONTRACTOR SHALL PROVIDE SIDE BEAM CLAMPS FOR SUPPORTING PIPING FROM STRUCTURAL STEEL
MEMBERS. BEAM CLAMPS SHALL BE MANUFACTURED BY PENTAIR, MODEL 300 OR APPROVED EQUAL.

WHERE OTHER MEANS OF SUPPORT PIPING ARE REQUIRED OR DESIRED, THE CONTRACTOR SHALL BE
RESPONSIBLE FOR OBTAINING THE ENGINEER'S APPROVAL PRIOR TO INSTALLING THOSE SUPPORTS.

HANGERS AND SUPPORTS SHALL BE SPACED AT INTERVALS WHICH WILL PREVENT SAGGING AND REDUCE
STRAIN ON VALVES AND SPECIALTIES. HANGER SPACING SHALL BE NO GREATER AND ROD SIZE SHALL BE NO
SMALLER THAN THAT SHOWN IN THE FOLLOWING TABLE. HANGERS SHALL ALLOW FOR EXPANSION AND
CONTRACTION. HANGER SHALL BE PROVIDED AT EACH CHANGE OF DIRECTION.

RISER CLAMPS SHALL BE INSTALLED ABOVE THE FLOOR AT EACH LEVEL. RISER CLAMPS MAY BE SUSPENDED
BELOW FLOOR LEVEL, WITH HANGER RODS AND INSERTS, WHERE THE INSTALLATION OF ESCUTCHEON PLATES
IS REQUIRED.

EQUIPMENT (235000)

1.

MAKE ALL FINAL EQUIPMENT CONNECTIONS AND PROVIDE THE NECESSARY ADAPTORS, FITTINGS, VALVES,
DEVICES, ETC. FOR A COMPLETE AND OPERABLE SYSTEM. PROVIDE COMPLETE WITH BASES, ISOLATORS,
SUPPORTS AND OTHER REQUIRED ACCESSORIES.

EQUIPMENT SHALL BE INSTALLED IN FULL ACCORDANCE WITH THE MANUFACTURER'S DATA AND INSTALLATION
INSTRUCTIONS, INCLUDING CLEARANCES; LUBRICATE AND ADJUST AS REQUIRED. THIS IS CONTRACTOR'S
RESPONSIBILITY TO CHECK AND CONFORM TO THESE REQUIREMENTS PRIOR TO STARTING WORK. FURNISH
AND INSTALL CLEAN SET OF FILTERS PRIOR TO BALANCING.

THE CONTRACTOR SHALL COORDINATE ELECTRICAL CHARACTERISTICS OF ALL MECHANICAL EQUIPMENT PRIOR
TO ORDERING OF EQUIPMENT. COORDINATE REQUIREMENT FOR PROVISION OF MOTOR STARTERS,
DISCONNECTS, CONTACTORS, CONTROL WIRING, ETC. AS REQUIRED FOR PROPER FUNCTIONING SYSTEM WITH
ELECTRICAL CONTRACTOR. NO ADDITIONAL PAYMENT WILL BE MADE FOR LACK OF CONTRACTOR
COORDINATION OF ELECTRICAL CHARACTERISTICS.

ALL FLOOR MOUNTED EQUIPMENT SHALL BE INSTALLED ON CONCRETE HOUSEKEEPING PADS. MINIMUM PAD
THICKNESS SHALL BE NOMINAL 4”. PAD SHALL EXTEND BEYOND THE EQUIPMENT A MINIMUM OF 4” ON EACH
SIDE. CONCRETE PADS SHALL BE PROVIDED BY THIS CONTRACTOR. IT SHALL BE THE RESPONSIBILITY OF THE
THIS CONTRACTOR TO COORDINATE THE SIZE AND LOCATION OF THE CONCRETE HOUSEKEEPING PADS WITH
THE GENERAL CONTRACTOR.

ALL EQUIPMENT SHALL BE MOUNTED ON VIBRATION ISOLATORS TO PREVENT THE TRANSMISSION OF VIBRATION
AND MECHANICALLY TRANSMITTED SOUND TO THE BUILDING STRUCTURE.

ISOLATION EQUIPMENT SHALL BE THE PRODUCT OF A SINGLE MANUFACTURER, AND SHALL BE DESIGNED
SPECIFICALLY FOR THE APPLICATION REQUIRED. THIS INCLUDES, BUT IS NOT LIMITED TO, PIPING DUCTWORK,
PUMPS. VIBRATION ISOLATORS SHALL BE RATED FOR THE WEIGHT AND SPACING REQUIRED FOR THE
EQUIPMENT REQUIRING ISOLATION.

PROVIDE CURBS FOR ALL ROOF OPENINGS FOR DUCTS AND EQUIPMENT. CURBS SHALL BE FURNISHED AS
ACCESSORIES TO THE EQUIPMENT OR 8" HIGH PATE OR EQUAL EQUIPMENT SUPPORTS SPANNING STRUCTURE
AND FLASHED INTO ROOFING. ALL CUTTING, FLASHING, AND PATCHING OF ROOF SHALL BE BY OWNER'S
ROOFING CONTRACTOR AND PAID FOR BY MECHANICAL CONTRACTOR.

CONTROLS (230910)

1.

PROVIDE COMPLETE TEMPERATURE CONTROLS FOR ALL HVAC SYSTEMS. PROVIDE NEW CONTROL DEVICES
INCLUDING DAMPER OPERATORS, TEMPERATURE SENSORS AND OTHER REQUIRED DEVICES TO PROVIDE A
COMPLETE OPERATIONAL SYSTEM PER THE FOLLOWING OPERATING SEQUENCE. MOUNT ALL CONTROLS
FURNISHED AS ACCESSORIES TO EQUIPMENT AND PROVIDE ALL CONTROL WIRING REQUIRED FOR PROPER
OPERATION WHERE NOT SPECIFICALLY SHOWN ON ELECTRICAL PLANS. ALL WIRING SHALL BE IN CONDUIT OR
PER N.E.C. AND LOCAL CODE REQUIREMENTS. STANDARD MOUNTING HEIGHT TO TOP OF THERMOSTAT IS 48"
ABOVE FINISHED FLOOR OR AS INDICATED ON THE ARCHITECTURAL DRAWINGS. DO NOT INSTALL
THERMOSTATS NEAR DIMMER SWITCHES. WIRING OF ALL MOTORIZED OPERATORS AND THERMOSTATS
(REGARDLESS OF VOLTAGE) ARE THE RESPONSIBILITY OF THE MECHANICAL CONTRACTOR.

THE CONTRACTOR SHALL FURNISH AND INSTALL A COMPLETE, WEB-BASED, NATIVE BACNET-INTEGRATED
BUILDING AUTOMATION SYSTEM (BAS) INCLUDING ALL NECESSARY HARDWARE, ALL OPERATING AND
APPLICATIONS SOFTWARE NECESSARY TO PERFORM THE HVAC CONTROL SEQUENCES OF OPERATION AS
CALLED FOR IN THIS SPECIFICATION OR AS SHOWN ON THE DRAWINGS. BAS CONTRACTOR SHALL FURNISH
AND INSTALL ALL RELATED SOFTWARE AND HVAC-DDC CONTROLS AS SPECIFIED WITHIN THIS SPECIFICATION. IT
SHALL BE THE RESPONSIBILITY OF THE BAS CONTRACTOR TO COORDINATE THIS WORK WITH THE GENERAL
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a.

CONTRACTOR, MECHANICAL CONTRACTOR, AND THE ELECTRICAL CONTRACTOR AS IT RELATES TO THE
INSTALLATION AND WIRING OF ALL RELATED HVAC SYSTEMS.

IT SHALL BE THE RESPONSIBILITY OF THE BAS CONTRACTOR TO PROVIDE ALL THE REQUIRED LABOR AND
PROGRAMMING TO SEAMLESSLY INTEGRATE THE NEW BAS BACNET SYSTEM AND ITS DDC POINTS, GRAPHICS,
ALARMS, ETC. INTO AN EXISTING BAS IF PRESENT.

THE CONTROLS CONTRACTOR SHALL WARRANT THE SYSTEM FOR 24 MONTHS AFTER SUBSTANTIAL
COMPLETION. DURING THE WARRANTY PERIOD, THE BUILDING SYSTEM CONTRACTOR SHALL BE RESPONSIBLE
FOR ALL NECESSARY REVISIONS TO THE SOFTWARE AS REQUIRED TO PROVIDE A COMPLETE AND WORKABLE
SYSTEM CONSISTENT WITH THE LETTER AND INTENT OF THE SEQUENCE OF OPERATION SECTION OF THE
SPECIFICATION.

THE FOLLOWING ARE THE APPROVED BAS MANUFACTURERS:
» AUTOMATED LOGIC, INC.
» CARRIER CONTROLS
* DISTECH CONTROLS BY TRINITY AUTOMATED SOLUTIONS
* HONEYWELL CONTROLS BY CHESAPEAKE CONTROLS, INC
» JOHNSON CONTROLS, PITTSBURGH BRANCH OFFICE
» KMC CONTROLS BY BUILDING CONTROL SYSTEMS
» SIEMENS CONTROLS
» TRANE CONTROLS
» OR PRE-APPROVED EQUAL.

THE CONTROL SYSTEM SHALL BE PROGRAMMED WITH THE FOLLOWING SEQUENCES AND FEATURES:

UNOCCUPIED HEAT: THE SYSTEM SHALL USE VRF AND RTU AS THE PRIMARY SOURCE OF HEAT DURING
UNOCCUPIED PERIODS.

MORNING WARM UP: BEFORE THE OCCUPIED PERIOD BEGINS, THE SYSTEM SHALL USE VRF AND RTU HEAT
TO BRING THE CONNECTED SPACES UP TO OCCUPIED TEMPERATURE.

SUPPLY FAN PRESSURE RESET: THE CONTROL SYSTEM SHALL MONITOR ALL DAMPER POSITIONS THAT ARE
CONNECTED TO THE RTU SUPPLY FAN. THE SUPPLY AIR PRESSURE SETPOINT SHALL BE REDUCED IF NONE OF
THE DAMPERS ARE OPEN 95% OR GREATER.

SUPPLY TEMPERATURE RESET: THE CONTROL SYSTEM SHALL MONITOR ALL DAMPER POSITIONS THAT ARE
CONNECTED TO A PARTICULAR UNIT'S SUPPLY FAN. THE SUPPLY AIR TEMPERATURE SHALL BE RESET HIGHER IF
THE RETURN AIR RELATIVE HUMIDITY IS BELOW 40% AND NONE OF THE DAMPER POSITIONS ARE OPEN 95% OR
GREATER.

ECONOMIZER: THE CONTROL SYSTEM SHALL MONITOR THE ECONOMIZER OPERATION AND THE RELEVANT
SENSORS FOR THE RTU. THE RTU SHALL CONTROL THE DAMPER POSITION AS DESIGNED FROM THE FACTORY.
THE CONTROL SYSTEM SHALL MONITOR THE DAMPER POSITION AND THE OTHER SENSORS THAT ARE
INTEGRATED INTO ECONOMIZER OPERATION.

IDENTIFICATION (230593)

CONTRACTOR SHALL PROVIDE IDENTIFICATION LABELS, TAGS, ETC. AS INDICATED ON THE DRAWINGS AND AS
SPECIFIED HEREIN.THE IDENTIFICATION SHALL BE IN ACCORDANCE WITH ANSI STANDARD A13.1. PRESSURE
SENSITIVE MARKERS SHALL BE MANUFACTURED BY THE BRADY CO., OR APPROVED EQUAL. MARKERS SHALL BE
MANUFACTURER'S STANDARD PRODUCT. PRESSURE SENSITIVE PIPE MARKERS SHALL BE MANUFACTURED BY
THE BRADY CO., OR APPROVED EQUAL. PIPE MARKERS SHALL BE MANUFACTURER'S STANDARD PRODUCT.

MAGNETIC MOTOR CONTROLLERS:

MAGNETIC MOTOR CONTROLLERS SHALL BE PROVIDED AS INDICATED. THEY SHALL NOT BE SMALLER THAN
NEMA SIZE 1.

NON-REVERSING MAGNETIC CONTROLLER SHALL BE UTILIZED TO START FULL VOLTAGE, NON-REVERSING,
AC SINGLE SPEED MOTORS. THE CONTROLLERS SHALL BE SIZED FOR THE LOAD UNLESS OTHERWISE
INDICATED.

REVERSING MAGNETIC CONTROLLER SHALL BE UTILIZED TO START FULL VOLTAGE REVERSING, AC SINGLE
SPEED MOTORS. THE CONTROLLER SHALL BE SIZED FOR THE LOAD UNLESS OTHERWISE INDICATED. LOCATION
OF REVERSING MAGNETIC CONTROLLERS IS INDICATED ON THE DRAWINGS.

WHERE MULTI-SPEED MOTORS ARE SCHEDULED ON THE DRAWINGS, THE MOTOR CONTROLS SHALL BE
COMPATIBLE WITH THE TYPE MOTOR SHOWN.

OVERLOAD RELAYS SHALL BE SOLID STATE AND BE SUPPLIED IN EACH LEG. OVERLOAD RELAYS SHALL BE
MATCHED TO LOAD AND SHALL BE ADJUSTABLE FROM 90% TO 110%. A SINGLE RESET BUTTON SHALL BE
MOUNTED ON THE STARTER DOOR TO PERMIT EXTERNAL RESET. RELAYS SHALL BE CONVERTIBLE FROM
MANUAL TO AUTOMATIC RESET BY A SIMPLE ADJUSTMENT.

CONTROL TRANSFORMERS SHALL BE PROVIDED, WHERE REQUIRED. BOTH LEGS OF THE PRIMARY AND ONE
LEG OF THE SECONDARY OF THE CONTROL TRANSFORMER SHALL BE PROTECTED BY NEMA CLASS J FUSES.
THE OTHER LEG OF THE SECONDARY SHALL BE GROUNDED. CONTROL TRANSFORMER CAPACITY SHALL BE
ADEQUATE TO OPERATE ALL CONTROL DEVICES IN THE CIRCUIT. CONTROL VOLTAGE SHALL BE 120V AC UNLESS
OTHERWISE SPECIFIED.

UNLESS OTHERWISE INDICATED, ALL MOTOR STARTERS SHALL BE PROVIDED WITH HAND-OFF-AUTOMATIC
(H.O.A) SWITCH IN THE DOOR. ENCLOSURES FOR MAGNETIC STARTERS SHALL BE NEMA TYPE 1 FOR INDOOR
USE NEMA TYPE 4X FOR OUTDOOR USE AND NEMA TYPE 7 FOR EXPLOSION PROOF USE.

MOTOR CONTROLLERS SHALL BE PROVIDED WITH ALL CONTROL DEVICES, INCLUDING AUXILIARY CONTACTS,
REQUIRED FOR EQUIPMENT TO OPERATE AS SPECIFIED.

COMBINATION MOTOR CONTROLLERS:

COMBINATION MOTOR CONTROLLERS SHALL BE PROVIDED WITH MOLDED CASE MOTOR CIRCUIT PROTECTORS
OR MOLDED CASE CIRCUIT BREAKERS AS INDICATED. MOTOR CIRCUIT PROTECTIVE DEVICES SHALL HAVE
SHORT CIRCUIT CAPACITY AS REQUIRED. UNIT CONTROL CIRCUIT FUSING SHALL BE PROVIDED. THE MOTOR
CIRCUIT PROTECTIVE DEVICE SHALL BE MOUNTED IN THE SAME ENCLOSURE AS THE MAGNETIC CONTROLLER
AND SHALL BE OPERABLE BY HAND FROM OUTSIDE THE ENCLOSURE. THE HANDLE SHALL BE SO INTERLOCKED
WITH THE DOOR THAT IT MUST BE RETURNED TO THE "OFF" POSITION BEFORE THE DOOR CAN BE OPENED, BUT
A COIN-PROOF DEFEAT MECHANISM SHALL BE PROVIDED TO ALLOW AUTHORIZED PERSONNEL TO OPEN THE
ENCLOSURE DOOR WITHOUT OPENING THE DISCONNECTING DEVICE. PROVISIONS FOR PADLOCKING THE
DISCONNECT HANDLE IN THE "OFF" POSITION SHALL BE MADE. THE ENCLOSURE FOR COMBINATION STARTERS
SHALL BE NEMA TYPE 1 FOR INDOOR USE AND NEMA TYPE 4X FOR OUTDOOR USE, AND NEMA TYPE 7 FOR
EXPLOSION PROOF USE.

MOTOR CIRCUIT PROTECTORS SHALL BE THE CONTINUOUSLY ADJUSTABLE, INSTANTANEOUS MAGNETIC TRIP
TYPE CIRCUIT BREAKER AND SHALL BE SO CONSTRUCTED THAT ALL POLES OPEN, CLOSE AND TRIP
SIMULTANEOQUSLY.

OVERLOAD AND SHORT CIRCUIT PROTECTION:

HEATER ELEMENTS SHALL BE PROVIDED FOR OVERLOAD PROTECTION. MOTOR CIRCUIT PROTECTOR SHALL BE
PROVIDED FOR MOTOR SHORT CIRCUIT PROTECTION.

DISCONNECT SWITCHES (230514)

THIS CONTRACTOR SHALL FURNISH ALL SAFETY DISCONNECT SWITCHES (FUSED AND NON-FUSED) REQUIRED
FOR EQUIPMENT FURNISHED UNDER THIS CONTRACT. IN ADDITION, THIS CONTRACTOR SHALL FURNISH A
SAFETY DISCONNECT SWITCH FOR ALL MOTORS AND EQUIPMENT WHICH DO NOT HAVE COMBINATION
STARTERS OR INTEGRAL DISCONNECTING MEANS. FUSIBLE DISCONNECT SWITCHES SHALL BE PROVIDED FOR
ALL EQUIPMENT RATED FOR USE ONLY WITH FUSES (SUCH AS CONDENSING UNITS, COMPRESSORS, ETC.).
SUCH SWITCHES SHALL BE ONE, TWO OR THREE POLE TYPE, WITH SOLID NEUTRAL FOR 4 WIRE SERVICE, AND
SHALL HAVE THE PROPER CURRENT AND VOLTAGE RATING AS REQUIRED. INSTALLATION OF ALL DISCONNECT
SWITCHES SHALL BE BY THE ELECTRICAL CONTRACTOR.

ALL SAFETY SWITCHES SHALL BE NEMA HEAVY DUTY TYPE AND SHALL CARRY THE UNDERWRITERS'
LABORATORIES LABEL. FUSIBLE SWITCHES SHALL INCORPORATE CLASS "R" FUSE REJECTION FEATURE AND
SHALL BE BRACED TO WITHSTAND 200,000 AMPERE RMS SYMMETRICAL FAULT CURRENT. SAFETY SWITCHES
SHALL CONFORM TO FEDERAL SPECIFICATION W-S-865.

PROVIDE HEAVY-DUTY TYPE, SHEET ENCLOSED, SAFETY SWITCHES. THE TYPE, SIZE, AND RATING SHALL BE AS
INDICATED ON THE DRAWINGS OR AS REQUIRED BY THE MOTOR OR EQUIPMENT SERVED. THE ENCLOSURE FOR
DISCONNECT SWITCHES SHALL BE NEMA TYPE 1 FOR INDOOR USE, NEMA TYPE 4X FOR OUTDOOR USE AND
NEMA TYPE 7 FOR EXPLOSION PROOF USE. DISCONNECTS SHALL BE MANUFACTURED BY ALLEN-BRADLEY,
GENERAL ELECTRIC, CUTLER-HAMMER APPROVED EQUAL.

SWITCHES SHALL INCORPORATE QUICK-MAKE, QUICK-BREAK OPERATING HANDLES. THE MECHANISM SHALL BE
AN INTEGRAL PART OF THE BOX, NOT THE COVER, AND SWITCHES SHALL HAVE A COVER INTERLOCK TO
PREVENT UNAUTHORIZED OPENING OF THE SWITCH DOOR IN THE ON POSITION OR CLOSING OF THE SWITCH
MECHANISM WITH THE DOOR OPEN. CURRENT CARRYING PARTS SHALL BE CONSTRUCTED OF
HIGH-CONDUCTIVITY COPPER WITH SILVER-TUNGSTEN TYPE SWITCH CONTACT.

FUSE CLIPS SHALL BE POSITIVE PRESSURE TYPE REINFORCED FUSE CLIPS.

THE ELECTRICAL CONTRACTOR SHALL FURNISH, INSTALL AND CONNECT ALL POWER WIRING TO ALL
MECHANICAL CONTRACTOR FURNISHED EQUIPMENT. THE MECHANICAL CONTRACTOR SHALL FURNISH, INSTALL
AND CONNECT ALL CONTROL WIRING TO ALL FURNISHED EQUIPMENT, INCLUDING CONTROL DEVICES,
STARTERS AND INTEGRAL DISCONNECT SWITCHES OF CONTRACTOR FURNISHED EQUIPMENT.
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VARIABLE FREQUENCY DRIVES (230515)

1.

PROVIDE VARIABLE FREQUENCY DRIVES (VFD) AS SPECIFIED HEREIN AND AS SHOWN ON THE CONTRACT
DRAWINGS. BASIS OF DESIGN IS ABB MODEL ACH-550. THE ENCLOSURE FOR VFD SHALL BE NEMA TYPE 12 FOR
INDOOR USE AND NEMA TYPE 3R FOR OUTDOOR USE. VFD SHALL PROVIDE MICROPROCESSOR-BASED
CONTROL FOR THREE-PHASE INDUCTION MOTORS USING PULSE WIDTH MODULATED (PWM) DESIGN, WHICH
CONVERTS THE UTILITY INPUT VOLTAGE AND FREQUENCY TO A VARIABLE VOLTAGE AND FREQUENCY OUTPUT
VIA A TWO-STEP OPERATION. VFD SHALL HAVE AN EFFICIENCY AT FULL LOAD AND SPEED THAT EXCEEDS 97%.
THE EFFICIENCY SHALL EXCEED 90% AT 50% SPEED.

VFD SHALL MAINTAIN A MINIMUM LINE SIDE DISPLACEMENT POWER FACTOR OF 0.96, REGARDLESS OF SPEED
AND LOAD FOR VFD'S LESS THAN 75 HP. VFD SHALL MAINTAIN A MINIMUM LINE SIDE DISPLACEMENT POWER
FACTOR OF .99, REGARDLESS OF SPEED AND LOAD FOR MOTORS GREATER THAN 75 HP. THE VFD'S SHALL HAVE
A ONE (1) MINUTE OVERLOAD CURRENT RATING OF 110% FOR LOW OVERLOAD APPLICATIONS. VFD SHALL HAVE
AN INTEGRAL EMI/RFI FILTER AND CIRCUIT BREAKER AS STANDARD. THE CURRENT WITHSTAND RATING OF THE
OPEN VFD SHALL BE 65,000 AIC.

COMMUNICATION CAPABILITY OPTIONS SHALL INCLUDE MODBUS RTU, JOHNSON CONTROLS METASYS N2,
BACNET MSTP, BACNET/IP. MODBUS/TCP AND EXPANSION CARD COMMUNICATIONS SHALL INCLUDE LONWORKS.
THE EXACT PROTOCOL NEEDED IS THAT WHICH WILL COMMUNICATE WITH THE BAS COMMUNICATION SYSTEM
PROVIDED.

VFD SHALL HAVE A COOLING FAN(S) THAT IS FIELD REPLACEABLE.

VFD SHALL INCLUDE THE FOLLOWING PROTECTIVE FEATURES: OVERCURRENT, OVERVOLTAGE, SYSTEM FAULT,
UNDER VOLTAGE, INPUT LINE SUPERVISION, OUTPUT PHASE SUPERVISION, UNDER TEMPERATURE, OVER
TEMPERATURE, MOTOR STALLED, MOTOR OVER TEMPERATURE AND MOTOR UNDER LOAD. VFD SHALL PROVIDE
GROUND FAULT PROTECTION DURING POWER-UP, STARTING, AND RUNNING.

WARRANTY SHALL BE TWENTY-FOUR (24) MONTHS FROM CERTIFIED START-UP DATE. THIS WARRANTY
DURATION INCLUDES START-UP BY AN AUTHORIZED SERVICE REPRESENTATIVE AND PARTS, LABOR AND
TRAVEL TIME.

CHECK, TEST, START, ADJUST, BALANCE AND INSTRUCTIONS (230593)

10.

1.

AFTER INSTALLATION, CHECK ALL EQUIPMENT, AND PERFORM START UP IN ACCORDANCE WITH THE
MANUFACTURER'S INSTRUCTIONS.

ALL PIPING SHALL BE TESTED AND FREE OF LEAKS.

CONCEALED OR INSULATED WORK SHALL REMAIN UNCOVERED UNTIL REQUIRED TESTS HAVE BEEN
COMPLETED, BUT IF CONSTRUCTION SCHEDULE REQUIRES IT, ARRANGE FOR PRIOR TESTS ON PARTS OF
SYSTEM AS APPROVED BY THE TENANT.

BALANCE ALL SYSTEMS, CALIBRATE CONTROLS, CHECK FOR PROPER OPERATION AND SEQUENCE UNDER ALL
CONDITIONS AND MAKE ALL NECESSARY ADJUSTMENTS.

AFTER INSTALLATION AND EQUIPMENT IS PLACED IN OPERATION, HVAC CONTRACTOR IS RESPONSIBLE FOR
BALANCING SYSTEMS. BALANCING SHALL BE PERFORMED BY AN INDEPENDENT AABC CERTIFIED CONTRACTOR.

ADJUST AND BALANCE THE AIR SYSTEMS BEFORE HYDRONIC, AND REFRIGERANT SYSTEMS. TESTING AND
BALANCING SHALL BE DONE IN ACCORDANCE WITH THE MOST RECENT AABC NATIONAL STANDARDS FOR TOTAL
SYSTEM BALANCE. GPM'S SHALL BE BALANCED WITHIN 10% OF DESIGN. AFTER ALL AIR SYSTEMS ARE
INSTALLED, EACH SUPPLY AIR OUTLET SHALL BE AIR BALANCED TO WITHIN 10% OF THE CFM SHOWN WITH AIR
PATTERNS SET AS INDICATED ON DRAWINGS (OR WITHIN 10 CFM WHEN BELOW 100 CFM). FAN RPMS AND ZONE
DAMPERS SHALL BE ADJUSTED AND SHEAVES SHALL BE REPLACED AS REQUIRED TO ACHIEVE AIR BALANCE.
ALL ZONES OR PORTIONS THEREOF SERVING OTHER SPACES AND WHICH MAY BE AFFECTED BY THE PROJECT
SHALL BE TRAVERSED PRIOR TO CONSTRUCTION. THE FINAL AIR BALANCE SHALL RESTORE THESE AIR
QUANTITIES. BEFORE AND AFTER AIR QUANTITIES SHALL BE LISTED IN THE AIR BALANCE REPORT

SHOULD THE AIR BALANCE REPORT INDICATE UNACCEPTABLE DUCT LEAKAGE, AS DETERMINED BY THE
ENGINEER, THEN DUCT LEAKAGE TEST SHALL BE PERFORMED IN ACCORDANCE WITH AABC STANDARDS. DUCT
SHALL BE RESEALED AND/OR REPAIRED AS REQUIRED TO MEET DESIGN REQUIREMENTS. ALL, OR PORTIONS OF
THE SYSTEM SHALL BE REBALANCED AS REQUIRED UNTIL ALL SYSTEMS ARE WITHIN THE PERFORMANCE
STANDARDS LISTED ABOVE.

CLEAN ALL MECHANICAL EQUIPMENT AND DUCTWORK OF ALL CONSTRUCTION DUST AT PROJECT COMPLETION.
REPLACE ALL FILTERS PRIOR TO AIR BALANCING. PROVIDE ONE SPARE SET OF FILTERS FOR EACH PIECE OF
EQUIPMENT TO THE OWNER.

START UP AND PLACE ALL SYSTEMS IN OPERATION AND TAG ALL SWITCHES AND CONTROLS WITH PERMANENT
LABELS.

PROVIDE OWNER TRAINING AND DEMONSTRATION OF ALL MECHANICAL SYSTEMS AND EQUIPMENT. INSTRUCT
OWNER ON PROPER OPERATION AND PREVENTATIVE MAINTENANCE OF SYSTEM. SUBMIT OPERATING AND
MAINTENANCE MANUAL ON ALL EQUIPMENT AND SYSTEMS.

AIR QUALITY TESTING SHALL BE PERFORMED BY AN AABC CERTIFIED CONTRACTOR, THIS CONTRACTOR SHALL
BE ACCEPTABLE UPON APPROVAL OF THE ENGINEER. CONDUCT BASELINE INDOOR AIR QUALITY TESTING AFTER
CONSTRUCTION ENDS AND BEFORE OCCUPANCY. TESTING PROCEDURES SHALL BE PER THE U.S. E.P.A.
COMPENDIUM OF METHODS FOR THE DETERMINATION OF AIR POLLUTANTS IN INDOOR AIR AND AS DETAILED BY
THE U.S.G.B.C. IN THE LEED-NC VERSION 3.0 REFERENCE GUIDE. CONTRACTOR SHALL DEMONSTRATE THAT THE
CONTAMINANT MAXIMUM CONCENTRATIONS LISTED UNDER EQ CREDIT 3.2 IN THE LEED REFERENCE GUIDE ARE
NOT EXCEEDED. CONTRACTOR SHALL INCLUDE ONE ADDITIONAL SAMPLING / RE-TESTING OF EACH BUILDING
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MECHANICAL GENERAL NOTES:
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1. CONTRACTOR TO COORDINATE WITH OTHER TRADES
PRIOR TO ROUGH IN. CONTRACTOR SHALL ENSURE
THAT PROPER CONSTRUCTION SEQUENCING IS
ACCOMPLISHED TO AVOID REWORK THAT WOULD
OCCUR TO INSTALL MECHANICAL SYSTEMS.

2. INSTALL ALL MECHANICAL EQUIPMENT ACCORDING

TO MANUFACTURER INSTRUCTIONS.

MECHANICAL KEY NOTES: (#)
1. REFER TO M102-B SHEET FOR CONTINUATION.
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/ OPENING ON TOP OF DUCT

] " EQUAL TO DUCT SIZE
WALL 1" LINING IN % OPEN END 1" LINING I ) QUALTODUCTS
CONNECTING DUCTWORK DUCTWORK
CONNECTING DUCTWORK TO WALL - f (SIZE PER PLANS) ||/ (SIZE PER PLANS)
ROOF-CAP OR WALL CAP. / 2 o
1= = ~ RA GRILLE EQUAL
CLIP ANGLE T S " DUCTWORK HANGERS CLIP ANGLE L ~ DUCTWORK HANGERS CLIP ANGLE \ / TO DUCT SIZE
AN Ar 1t r 1t = i
+r 1 pet 1 ¥ 1
WALL CAP L EXISTING WALL @iﬁfg%ﬁﬂ%ﬂ% W 1 v\vL WALL ANCHORANGLE TO =/ g \ WALL
BACK-DRAFT \%\ ANCHOR ANGLE TO ' WALL & DUCTWORK 5 [ 1"LINING IN
DAMPESR IN FAN WALL & DUCTWORK || w 12 W. : = » DUCTWORK
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CAB'NET FASTEN WALL CAP TO I NO TURNlNG VANES TO / ~ 1 W RELEASE DATE: 12/20/2024
WALL AND CAULK NO TURNING VANES TO BE INSTALLED IN ELBOW —— |
WATER-TIGHT. BE INSTALLED IN ELBOW ——{| | OPENEND I :
INTAKE GRILLE ‘L OPENING ON TOP OF DUCT
WALL CAP (SHOWN IN ISOMETRIC REVERSE EQUAL TO DUCT SIZE —— NO TURNING VANES TO
VIEW FROM FAN) SEE TRANSFER AR DUCT BE INSTALLED IN ELBOW ——{1— ‘
5
SCHEDULE FOR SIZES
SEE TRANSFER AIR DUCT PRINTED OR ELECTRONIC DRAWIN AND
mM CELlNlNG FAN EXHAUST SCHEDULE FOR S|ZES OPENlNG ON TOP OF DUCT DOCU!\/IE(;TATION !\/(I)AY NOT BE o
M201-8 EQUAL TO DUCT SIZE WRITTEN PERMISSION FROM KERSTING
SEE TRANSFER AIR DUCT CoPvRcHT 20724
COPYRIGHT 2022. ALL RIGHTS RESERVED.
SCHEDULE FOR SIZES

M201-B

/2 \TRANSFER DUCT DETAIL 'f
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7 — 20 GAUGE x 1" METAL STRAP MEP Engineering

CONNECTED TO STRUCTURE ABOVE (TYPICAL) DAMPER Project Management
205 East Market Street
THRU BOLT | ——— SHEET METAL COLLAR Salisbury, Maryland 21801
\\ TOBE FLUSH W/REGISTER FLANGE REVERSOMATIC ROOF VENT MODEL RCE T
MIN. 2'0" ABOVE ROOF
A Vo | CHANNEL FLANGE
NEEATRRRRLE- 4"% RIGID ALUMINUM DRYER DUCT
INSULATION
SWB-8, WITH BACK DRAFT DAMPER

]
ROUND DUCT % SINGLE DEFLECTION REGISTER g
@ )/@ @ REVERSOMATIC LINT TRAP, LT200

4"Y RIGID 90° ELBOW WITH
WALL FLANGE

MAX. SAG 1/2" PER FOOT
OF SUPPORT SPACING. SUPPLY DUCT DAMPER @ 4" FLEXIBLE DRYER DUCT
\ —— CHANNEL
2 FLANGE @// >
~ =
o » /
. ——
NOTES: ~ \\
/./ N
1. FLEXIBLE DUCT SHOULD EXTEND STRAIGHT FOR SEVERAL INCHES FROM 1
RECTANGULAR DUCT CONNECTION BEFORE BENDING. SINGLE DEFLECTION REGISTER @/
2. FLEXIBLE DUCT SHOULD NOT EXCEED 6'-0" IN LENGTH. USE RIGID ROUND SHEET METAL COLLAR TO BE
DUCTWORK WHEN RUNOUTS EXCEED 6'-0". FLUSH WITH REGISTER FLANGE
mFLEX|BLE DUCT RUN-OUT SUPPORT DETAIL mSUPPLY REGISTER DETAIL mDRYER EXHAUST DUCT DETAILS
M201-B M201-B M201-B
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SPLIT SYSTEM SCHEDULE

INDOOR UNIT INFORMATION

OUTDOOR UNIT INFORMATION

FAN COOLING MODE HEATING MODE ELEC INFO. AHRI STANDARD 1230 PHYSIOAL ELEC INFO
TAG LOCATION | QUANTITY | BASISOF MARK NOM. TYPE AUX. HEATER TAG UNIT MARK
DESIGN TONS CFM (HIL) ES.P | OA E.AT DB/WB TOTAL (MBH) | SENS. (MBH) E.ATDB CAPACITY (MBH) ) V/PH MCA / MOP HOCATION EER SEER HSPF COP (17 DEGF) | COP (47 DEGF) ~ WEIGHT V/PH MCA / MOP
INW.G.| (CFM) A. : A. AT 17 DEGREES F (LBS.)
DH-1 MEN'S MIKVAH 1 DCA DCA 650A 15 | TOP DISCHARGE 650 0.5 - 82/67 18.0 9.4 70 101 4.0 208/1 21.7/26.1 CU-1 ROOF LORC-1 125 15.0 8.9 2.4 3.8 77.0 208/1 15/15
DH-2 e 1 DCA | DCAB50A-RA-07-003 | 15 | TOP DISCHARGE 650 0.5 - 82/67 18.0 9.4 70 101 4.0 208/1 21.7/26.1 Ccu-2 ROOF LORC-1 125 15.0 8.9 2.4 3.8 77.0 208/1 15/15
ss AMENITIES 6 SAMSUNG | AMOOSNNNDCH/AA | 0.4 CASSETTE 230 - - 80/67 5.0 25 70 10.9 ; 208/1 0.2/15 SS-1 ROOF AMO48TXMDCH/AA 115 21.0 10.7 26 3.9 216.1 208-230/1 29/29
FAN SCHEDULE
TAG DESCRIPTION SERVES CFM E'\fv'z()'N AMPS MODEL NUMBER NOTES THERMAL INSULATION SCHEDULE
| SMACNA CLASS
WOMEN'S SM PREP
EF-1 CEILING FAN OO o 80 0.25 0.30 BROAN AES0K
OPERATING
SYSTEM SYSTEM- LOCATION TEMPERATURE MATERIAL cknEss | pensiry | INSTALLED 'R REMARKS
TYPE s gl VALUE/ JACKET
EF-2 CEILING FAN WOMEN'S MIKVAH 150 0.1 0.21 PANASONIC FV-1115VQ1 : -FT. I conbucTVITY
DUCT SUPPLY AIR DUCT - INDOOR CONCEALED, ACCESSIBLE 40-120 MINERAL-FIBER BLANKET 2.0" 0.75 6.0 FSK 1,4
EF-3 CEILING FAN MEN'S MIKVAH 150 0.1 0.21 PANASONIC FV-1115VQ1
DUCT SUPPLY AIR DUCT - INDOOR CONCEALED, INACCESSIBLE 40-120 MINERAL-FIBER BOARD 15" 225 6.5 FSK 2
DUCT SUPPLY / RETURN AIR DUCT - ACOUSTICAL LINER 40-120 MINERAL-FIBER LINER 15" 225 6.0 N/A 4
EF-4 CEILING FAN MEN'S TOILET 80 0.25 03 BROAN AE80K DUCT SUPPLY AIR DUCT - INDOOR EXPOSED 40-120 MINERAL-FIBER LINER 15" 2.25 6.0 N/A 1,4
DUCT SUPPLY, RETURN, RELIEF, EXHAUST DUCT - OUTDOORS AND UNCONDITIONED 40-120 * * . * 12 FSK 4
EF-5 CEILING FAN MEN'S SHOWER 150 0.1 0.21 PANASONIC FV-1115VQ1 DUCT EXHAUST DUCT WITHIN 10 FEET OF EXTERIOR OPENING - INDOOR 40-120 MINERAL-FIBER BOARD 10" 225 43 FSK
NOTES:
OMENS S PREP GENERAL: 1. CONCEALED, ACCESSIBLE LOCATIONS - ABOVE LAY-IN OR ACCESSIBLE CEILINGS, ACCESSIBLE MECHANICAL SHAFTS.
EF-6 CEILING FAN 80 0.25 0.30 BROAN AES80K ALL DUCTWORK SHALL BE ACOUSTICALLY LINED UPSTREAM OF THE CONCERT .
ROOM #1 L TR L B T LD U R O i CONCERT 2. CONCEALED, INACCESSIBLE LOCATIONS - ABOVE HARD CEILINGS, (DRY WALL, PLASTER), MECHANICAL SHAFTS, BEHIND WALLS.
VALUES AS DICTATED IN THE THERMAL INSULATION SCHEDULE. ALL BRANCH 3. DO NOT INSULATE:
EF-7 CEILING FAN WOMEN'S TOILET 80 025 030 BROAN AESOK DUCTWORK THAT SERVES ACOUSTICALLY SENSITIVE AREAS SHALL BE - MAKE-UP AIR DUCTWORK OPERATING AT SURROUNDING AMBIENT CONDITIONS
ACOUSTICALLY LINED. ALL DUCTWORK BRANCH LINES THAT SHARE A MAIN WITH A FRETURN AND EXHAUST AIR DUCTWORK LOGATED INDOOR
BRANCH LINE SERVING AN ACOUSTICALLY SENSITIVE AREA SHALL BE -RETU us UCTWORKLOC OORS.
ACOUSTICALLY LINED FOR 25 OD'S IN THE DIRECTION OF THE ACOUSTICALLY - TRANSFER AIR DUCTWORK (ACOUSTICALLY LINE DUCT)
gﬁﬂgg'VE AREA TO PREVENT SOUND TRANSFER FROM ONE SPACE TO THE - EXPOSED SUPPLY DUCTWORK LOCATED IN CONDITIONED SPACE. (DOES NOT INCLUDE RETURN AIR PLENUM)
' 4. MULTIPLE INSULATION METHODS MAY BE USED TO ACHIEVE THE TOTAL REQUIRED R-VALUE.
DUCT CONSTRUCTION SCHEDULE
DIFFUSER NECK SIZE &
RUNOUT LENGTH SCHEDULE SMACNA CLASS
DUCT
CFM RANGE NECK SIZE | MAXLENGTH SYSTEM LOCATION IN DUCT SYSTEM MATERIAL PTR'leSSTS REMARKS
STATIC PRESSURE SEAL CLASS LEAKAGE CLASS | POS.or | mNswe.
0-125 6"Q 4'-0" IN.S W.C. (RECT./ROUND) NEG.
126-230 8" 50"
231-420 10'® 5.0" DH- SUPPLY AIR DUCT ALUMINIUM 1" B 24/12 POS. 1 1
421-650 12'® 6-0"
DH- RETURN AIR DUCT ALUMINIUM 1" B 24/12 NEG. 1 1
651 - 900 14"® 6-0"
NOTE: DIAMETER OF DIFFUSER FLEXIBLE , .
DUCT CONNECTOR IS EQUAL DIFFUSER NECK EF- GENERAL EXHAUST DUCT OVER 46' RUN ALUMINIUM 2 A 12/6 NEG. 2 1
SIZE. SEE PLANS AND SPECIFICATIONS FOR
FACE TYPE AND MODEL NUMBERS. EF- GENERAL EXHAUST DUCT RUNS UNDER 45' RUN ALUMINIUM 1" B 24/12 NEG. 1 1
EF- GENERAL EXHAUST DUCT RUNS UNDER 10" RUN ALUMINIUM 172" c 24/12 NEG. 1 ]
NOTES:
1. CONSTRUCT WITH CHEMICAL RESISTANT JOINTS SEALED WITH EITHER SILICONE SEALER OR USE FLANGED JOINTS WITH NEOPRENE GASKETS WITH LONGITUDINAL JOINTS SEALED WITH SILICONE SEALER. SEAL JOINTS
LIQUID TIGHT.
PACKAGED ROOFTOP UNIT SCHEDULE
SUPPLY FAN DATA DX COOLING COIL DATA HEATING CAPACITY AIR FILTER ELECTRICAL DATA
TAG NOM. MIN. O/A EER W.T. BASIS OF DESIGN REMARKS
TONS CFM CEM E.S.P. =M P EAT. LAT. TOTAL | SENS. | REFGT. HEAT | oo INPUT | OUTPUT | MERV | con. | VOLTS/ | o0 MOP (LBS) /MODEL
IN. WG DB/WB DB/WB MBH MBH TYPE TYPE : MBH MBH RATING PH
RTU-1 5.0 1300 1300 15 1236 3 11 78.9/67.0 55.0/54.6 74.3 50.7 R-454B GAS 2 120 97.2 13 2" 208/3 43 50 1294 TRE’;'\F‘{ELQ(O%%BW 1
REMARKS NOTES:
1. ADDITIONAL EQUIPMENT - LOW LEAK ECONOMIZER, 14" CURB, GAS HEAT, HOT GAS REHEAT, POWER EXHAUST, CONVENIENCE OUTLET.
GRILLE, REGISTER & DIFFUSER SCHEDULE HEATED FLOOR EQUIPMENT SCHEDULE
" Z
Fs/TgEE stots/ | 2 S | connecTiON | max | PD- | THROW | .y | BASIS DESIGNA VOLT SURFACE
TAG BAR, | O N, @ 50 . oF MODEL | REMARKS o MANUFACTURER MODEL DESCRPTION | kw | YU | PHASE| AmPs |SURPEE THERMOSTAT SERVES NOTES
ASLOT | GRID | P E SIZE CFM 1 we. | Fem | N© | DEsioN
) | sPacE | if
[m]
S-1 24/24 N/A 4W PER SCH. 300 | 0.05 11 <15 | TITUS | OMNI 1,2 FLO?ES,&(N)??TW'TH
s2 | 222 a2 | 200, | 168 Wi BooT | 1600 | 005 | 73 2 | 1rus | 301FL » v PERSIA SFM2W0960D120096 |  AcINS | 0 | 208 | 1 4.0 160 | waLLMOUNTED | WOMENSSMPREP-1 1wo (2) FLOOR MATS
' ' ’ (80FT2/EACH) FOR WOMEN'S
S-3 12112 N/A 4W PERSCH. | 419 | 0.05 6 <15 | TITUS | OMNI 1,2 SM PREP RM#2.
R-1 24/24 |12GRD| NA N/A 1000 | -0.05 N/A 20 | TITUS 45F 1,2
FLOOR SENSOR WITH
R-2 36/12 3/4" 35° 36/12 1500 | -0.02 N/A 20 | TImUs | 350RL 1,2 . TERMOSTAT.
v PERSIA SFM2wos40D120084 | AEATNG 1 0 g 208 1 35 128 | waLLMOUNTED | WOMENSSMFREP-1 1wo (2) FLOOR MATS
R-3 36/24 3/4" 35° 36/24 2830 | -0.05 N/A 20 | TImUs | 350RL 1,2 (TOFT2/EACH) FOR WOMEN'S
SM PREP RM#2.
E-1 12112 N/A N/A PER SCH. 150 | -0.05 N/A <15 | TITUS 8R 1,2
REMARKS:

1. SEE ARCHITECTURAL REFLECTED CEILING PLAN FOR CEILING TYPES AND MOUNTING REQUIREMENTS.
2. DIFFUSER FINISH AND COLOR BY ARCHITECT.
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