
MECHANICAL
SPECIFICATIONS

M1.0

DUCTWORK SHALL BE SEALED WITH UL 181 MASTIC OR TAPE IN ACCORDANCE WITH FMC 603.9.

DUCTWORK SHALL BE CONSTRUCTED IN ACCORDANCE WITH LATEST EDITIONS OF ASHRAE AND SMACNA DUCT STANDARD.  
INSIDE RADIUS OF ALL CURVES AND BENDS SHALL NOT BE LESS THAN THE WIDTH OF DUCTS IN PLANE OF BEND.  

THE FOLLOWING MINIMUM CONSTRUCTION MUST BE PROVIDED.  NO EXCEPTIONS TO THE FOLLOWING WILL BE GRANTED.

DUCT JOINTS UP TO 18" SHALL BE DRIVE SLIP; OVER 18" SHALL BE STANDINGS SLIP, STANDING SEAM POINT OR 

SHEET METAL TRANSITIONS SHALL BE MADE WITH SLOPES NOT EXCEEDING ONE (1) TO SEVEN (7).  INSIDE RADIUS OF 
ALL CURVES AND BENDS SHALL NOT BE LESS THAN THE WIDTH OF DUCTS IN PLANS OF BEND.  BELOW THIS RADIUS, 
SQUARE ELBOWS SHALL BE USED.

POCKET LOCK ALL WITH SEALANT.
c.

LONGITUDINAL SEAMS SHALL BE PITTSBURGH SEAM WITH SEALANT.

BELOW THIS RADIUS, RECTANGULAR  ELBOWS  WITH TURNING VANES SHALL BE USED.

a.
b.

1.

C.

B.

EXHAUST AIR DUCTWORK SHALL BE GALVANIZED SHEET METAL LOCK-FORMING QUALITY CONSTRUCTED

EXHAUST AIR DUCTWORK STATIC PRESSURE RATING: 1".1.

A.
AS FOLLOWS:

AT EACH NEW MAIN BRANCH TAKE-OFF, PROVIDE VOLUME DAMPERS OF THE OPPOSED BLADE, MULTI-LOUVERED TYPE, 
OPERATED BY INDICATING QUADRANTS AND SET SCREWS.  VOLUME DAMPERS AND ALL MANUAL DAMPERS SHALL BE 

WHERE HANGERS STRAPS ARE USED, REFER TO HANGER STRAP GUIDELINE DETAILS.  BAND IRONS ARE NOT 

DUCTS OVER 60 INCHES WIDE SHALL BE SUSPENDED ON A TRAPEZE TYPE HANGER.  THE DUCT SHALL NOT BE 

PROVIDE INSERTS, FISHPLATES AND OTHER METHODS RECOMMENDED BY SMACNA, AND AS APPROVED, FOR SUPPORTING 

TRANSITION PIECES FROM RECTANGULAR TO ROUND AT FAN DISCHARGE SHALL BE 16 GAUGE ALL-WELDED 

RECOMMENDATION.  A STAINLESS STEEL CLAMP SHALL BE PLACED OVER THE CONNECTIONS, SIMILAR TO IDEAL TYPE 52 

AT CONNECTION USE PERMACEL EZ-4719 PONTS OR MINNESOTA MINING SEALING COMPOUND.  PROVIDE A STAINLESS 

HOSE SHALL NOT BE CONFIGURED TO COMPOSE MORE THAN ONE EQUIVALENT 90-DEGREE BEND IN A MINIMUM OF TWO 
EASILY PRE-FORMED BY HAND INTO REQUIRED OFFSETS OR ELBOWS WITHOUT FORMING SHARP EDGES OR CORNERS.  
CORRUGATED FOR STRENGTH AND FLEXIBILITY.  IT SHALL ALSO BE OF SEMI-RIGID CONSTRUCTION CAPABLE OF BEING 
FLEXIBLE DUCT SHALL BE OF ALL-METAL CONSTRUCTION CONSISTING OF BONDED TWO-PLY LAMINATE, MECHANICALLY 

CONNECTION BETWEEN THE FLEXIBLE DUCT AND UNIT SHALL BE SEALED WITH PERMACEL E2-4719 OR EQUAL 

AND NFPA 90A.  THE CONNECTORS SHALL CONFORM TO THE REQUIREMENTS FOR CLASS 1 AND 2.  ACCEPTABLE 
PROVIDE INSULATED DUCT FLEXIBLE CONNECTIONS FROM DUCTWORK TO DIFFUSERS, MEETING REQUIREMENTS OF U.L. 181 

FLEXIBLE CONNECTORS SHALL BE MADE OF VINYL COVERED GLASS FIBER MATERIAL.  CONNECTORS SHALL BE NOT LESS 
PROVIDE FLEXIBLE DUCT CONNECTION AT THE INTAKE AND DISCHARGE SIDES OF ALL AIR HANDLERS AND FANS.  

SECURED TO THE HANGER.

CONSTRUCTION.  PROVIDE SUITABLE ANGLE REINFORCEMENT.

HANGERS AND FASTENERS SHALL HAVE A SAFETY FACTOR OF 5 TIMES SUPPORTED WEIGHT.5.

4.

3.
HANGER STRAPS AND TRAPEZE HANGERS.

2.

ACCEPTABLE.
1.

1.

CONSTRUCTED IN ACCORDANCE WITH SMACNA AND ASHRAE STD.

PROVIDE 45 DEG. CLINCH COLLARS AT MAIN TAKEOFFS.2.

STEEL CLAMP SIMILAR TO IDEAL TYPE 52 WORM GEAR DRIVE.

VOLUME CONTROL DAMPER:

(2) PLANES.

4.

FLEXIBLE CONNECTIONS:

MANUFACTURERS: CLEAVAFLEX, FLEXMASTER, FLEX-EAZE OR EQUAL. MAXIMUM LENGTH OF FLEXIBLE DUCT SHALL NOT 

WORM GEAR DRIVE.

3.

2.

THAN 6" LONG OR MORE THAN 10" LONG.

INSULATED FLEXIBLE DUCTS:

1.

1.

DUCTWORK:

HANGERS AND SUPPORTS:

MECHANICAL SPECIFICATIONS:

ALL CONCEALED SUPPLY AND RETURN DUCTWORK SHALL BE 1-1/2" FIBER DUCTBOARD WITH R-VALUE OF 6.
FIBER DUCTBOARD SHALL BE MANUFACTURED BY OWENS CORNING, MANVILLE OR EQUAL.

D.

EXCEED 8'-0". 

CONTRACTOR SHALL PROVIDE COMPLETE NEW SETS OF FILTERS.

THOROUGHLY CLEAN ALL DUCTWORK OF ALL FOREIGN SUBSTANCES, INSIDE AND OUT, BEFORE BEING TESTED OR 

IF PART OF A SYSTEM SHOULD BE STOPPED BY FOREIGN MATTER AFTER BEING PLACED IN OPERATION, THAT PART 
SHALL BE DISCONNECTED, CLEANED, AND RECONNECTED WHEREVER NECESSARY TO LOCATE AND REMOVE OBSTRUCTION.  
ANY WORK DAMAGED IN THE COURSE OF REMOVING OBSTRUCTION SHALL BE REPAIRED OR REPLACED WHEN THE 

DURING THE COURSE OF CONSTRUCTION, ALL DUCTS SHALL BE CAPPED IN AN APPROVED MANNER TO INSURE 

THE HVAC AIR SYSTEM SHALL NOT BE BROUGHT INTO OPERATION FOR TESTING PURPOSE WITHOUT NEW FILTERS 
INSTALLED IN ALL APPLICABLE AIR-HANDLING DEVICES.  PRIOR TO ACCEPTANCE OF THE SYSTEM BY THE OWNER, HVAC 

SYSTEM IS RECONNECTED, AT NO ADDITONAL COST TO THE OWNER.

ADEQUATE PROTECTION AGAINST THE ENTRANCE OF FOREIGN MATTER.

4.

3.

CLEANING DUCT AND EQUIPMENT:

2.

1.
OPERATED.

MOTORS:

1.1    RELATED DOCUMENTS:

A.   THE GENERAL PROVISIONS OF THE CONTRACT APPLY TO THE WORK SPECIFIED IN THIS SECTION.

1.2    GENERAL REQUIREMENTS:

A.   GENERAL:  PROVIDE MOTORS FOR ALL EQUIPMENT.  SELECT FOR STARTING TORQUE AND STARTING
CURRENT SUITABLE FOR EQUIPMENT LOADS AND STARTING EQUIPMENT.  HORSEPOWER RATING SHOWN
ON DRAWINGS ARE PREFERRED, BUT MOTOR MUST NOT BE LOADED MORE THAN 1.0 X NAMEPLATE
HORSEPOWER.  PROVIDE LARGER MOTOR IF REQUIRED TO STAY WITHIN THIS LIMITATION, AND INCLUDE
ALL COSTS FOR ANY REQUIRED INCREASES IN ELECTRICAL SYSTEM.

B.   ELECTRICAL CHARACTERISTICS:  PROVIDE NAMEPLATE RATINGS SAME AS CIRCUIT VOLTAGE INDICATED
ON ELECTRICAL DRAWINGS.  COORDINATE TO GIVE PROPER OPERATION WITH STARTING EQUIPMENT
SCHEDULED.  SEE DIVISION 26.

1.3    ACCEPTABLE MANUFACTURERS:

A.   GENERAL ELECTRIC, RELIANCE, BALDOR, LOUIS ALLIS, MARATHON, U.S. MOTORS.

1.4    SUBMITTAL:

A.   INCLUDE NAMEPLATE EFFICIENCY CODE LETTER & POWER FACTOR UNDER NAMEPLATE RATED
CONDITIONS.

1.5    MOTOR STARTERS:

A.   GENERAL:  ALL MOTOR STARTERS AND MAGNETIC CONTACTORS ARE SPECIFIED IN DIVISION 26, EXCEPT
AS FOLLOWS:

1.   STARTERS AND MOTOR CONTROLLERS SPECIFIED AS PART OF A PACKAGED PIECE OF EQUIPMENT.

2.   CHILLERS WHICH ARE PROVIDED WITH STARTERS AS PART OF THEIR PACKAGE AS SPECIFIED.

3.   VARIABLE SPEED CONTROLLERS FOR VARIABLE SPEED OPERATION OF MOTORS.

B.   PROVIDE A TABULATION OF MOTORS WITH ALL PERTINENT INFORMATION REQUIRED FOR PROPERLY
RATED MOTOR CONTROLLERS TO BE PROVIDED UNDER DIVISION 26.

C.   PROVIDE A TABULATION OF MATCHED MOTORS AND STARTERS PROVIDED UNDER DIVISION 23.

D.   MOTOR CONTROLLERS AND MOTORS PROVIDED FOR VARIABLE SPEED OPERATION SHALL BE CERTIFIED
COMPATIBLE OVER THE RECOMMENDED SPEED RANGE.  MOTOR MANUFACTURER SHALL IDENTIFY THE
RECOMMENDED MINIMUM SPEED AND INSURE THE SAFETY DEVICES ARE PROVIDED TO PREVENT
OPERATION BELOW THE MINIMUM SPEED.  MOTORS USED IN CONJUNCTION WITH VARIABLE SPEED
CONTROLLERS SHALL BE “INVERTER DUTY” CERTIFIED MOTORS.

2.1    WINDINGS:

A.   ALL WINDINGS SHALL BE COPPER.

2.2    INSULATION:

A.   CLASS B FOR MAXIMUM 40°C AMBIENT, CLASS F OR H FOR HIGHER TEMPERATURE AND VARIABLE SPEED
OPERATION.

2.3    ENCLOSURE:

A.   DRIP PROOF FOR LOCATIONS PROTECTED FROM WEATHER, AND NOT IN AIR STREAM OF FAN; TOTALLY
ENCLOSED FAN COOLED FOR EXPOSURE TO WEATHER OR IN THE AIR STREAM OF THE FAN AT THE
DISCHARGE SIDE OF A COOLING COIL OR OTHER MOISTURE LADEN DEVICE.

B.   A PACKAGED AIR HANDLING UNIT THAT HAS BEEN FACTORY TESTED WITH DRIP PROOF MOTORS IN THE
AIR STREAM WILL BE ACCEPTABLE SUBJECT TO THE ENGINEER'S REVIEW OF THE TEST RESULTS.

2.4    SERVICE FACTOR:

A.     1.15

2.5    SINGLE PHASE MOTORS:

A.   PERMANENT SPLIT CAPACITOR START UNLESS SPECIAL LOAD REQUIRES OTHER TYPE; RESILIENT
MOUNTING; INHERENT OVERLOAD PROTECTION; SEALED BEARINGS REQUIRING NO LUBRICATION, BUT
WITH PROVISIONS FOR FUTURE LUBRICATION.

2.6    THREE PHASE MOTORS:

A.   BALL BEARINGS WITH ALEMITE LUBRICATION FITTING ON TOP AND DRAIN ON SIDE OR BOTTOM; SLEEVE
BEARINGS WITH OIL CUPS FOR UNITS REQUIRING MINIMUM NOISE LEVEL.  AVERAGE BEARING LIFE 100,000
HOURS.

3.1    INSTALLATION:

A.   FOLLOW MANUFACTURER'S INSTRUCTIONS.  MAKE CERTAIN MOTORS ARE PROPERLY LUBRICATED
BEFORE START UP.  TAKE AMMETER READINGS TO MAKE CERTAIN MOTORS ARE NOT OPERATED IN AN
OVERLOADED CONDITION.

2.7    EFFICIENCY:

A.   MOTORS SHALL BE NEMA PREMIUM EFFICIENCY.  MOTORS SHALL HAVE MINIMUM FULL LOAD
EFFICIENCY REQUIRED TO MEET THE VALUES LISTED IN THE FOLLOWING TABLE, WHEN TESTED IN
ACCORDANCE WITH NEMA STANDARD MG1.

FROM EACH MANUFACTURER SHALL BE IDENTIFIED AND SUBMITTED SEPARATELY.  SUBMIT SHOP DRAWINGS IN BOUND 

THE CONTRACTOR SHALL PROVIDE OPERATING INSTRUCTION AND MAINTENANCE DATA BOOKS FOR ALL EQUIPMENT AND 
MATERIALS FURNISHED.  MAINTENANCE INSTRUCTION MANUALS SHALL INCLUDE COMPLETE OILING, CLEANING, AND 
SERVICING DATA COMPILED IN CLEARLY AND EASILY UNDERSTANDABLE FORM.  LISTS OF REPLACEMENT PARTS, MOTOR 
RATINGS, AND ACTUAL LOADS.  INCLUDE THE FOLLOWING WHERE APPLICABLE:

LOCATIONS (WHERE SEVERAL SIMILAR ITEMS ARE USED, PROVIDE A LIST).

MANUFACTURERS' RECOMMENDED OPERATING AND MAINTENANCE INSTRUCTIONS WITH ALL NON-APPLICABLE INFORMATION 
DELETED. SUBMIT SHOP DRAWINGS IN BOUND FORM.  LOOSE SHEETS ARE NOT ACCEPTABLE.

LUBRICATION CHARTS.

COMPLETE NAMEPLATE DATA.

PERFORMANCE CURVES AND DATA.
PARTS LIST.

WIRING DIAGRAMS.

FORM.  LOOSE SHEETS ARE NOT ACCEPTABLE.

IDENTIFY NAME AND MARK NUMBER.

DETAILED ENGINEERING AND DIMENSIONAL INFORMATION.  THE CONTRACTOR SHALL SUBMIT PRODUCT DATA AS DESCRIBED 

PRODUCT DATA SUBMITTED SHALL CONTAIN ONLY INFORMATION RELEVENT TO THE PARTICULAR EQUIPMENT OR MATERIAL 
TO BE FURNISHED.  THE CONTRACTOR SHALL NOT SUBMIT CATALOGS WHICH DESCRIBE SEVERAL DIFFERENT ITEMS IN 
ADDITION TO THOSE ITEMS TO BE USED, UNLESS ALL IRRELEVANT INFORMATION IS CLEARLY MARKED.  PRODUCT DATA 

BELOW:

PRODUCT DATA TO BE SUBMITTED SHALL BE PUBLISHED BY THE MANUFACTURERS AND SHALL CONTAIN COMPLETE AND

GENERAL INSTRUCTIONS, MECHANICAL:

REQUIREMENTS WILL BE RETURNED FOR RESUBMITTAL.

DATA AND APPLICABLE PROCEDURES FOR THE FOLLOWING EQUIPMENT AND MATERIAL (WHERE APPLICABLE):

VIBRATION ISOLATORS (MOUNTING, HANGERS, AND BASES).

AIR DISTRIBUTION SPECIALTIES (FILTERS, VOLUME DAMPERS, FIRE AND SMOKE DAMPERS, GRILLES, REGISTERS, DIFFUSERS, 

ALL MECHANICAL EQUIPMENT: PACKAGE UNITS, ETC.

SHOP DRAWINGS SHALL BE DONE IN AN EASILY LEGIBLE SCALE AND SHALL CONTAIN SUFFICIENT PLANS, ELEVATIONS, 
SECTIONS, AND SCHEMATICS TO CLEARLY DESCRIBE THE APPARATUS.  ALL SHEET METAL, PIPING. AND SIMILAR SHOP 
DRAWINGS SHALL BE DRAWN TO AT LEAST ¼" = 1'-0" SCALE.  SHOP DRAWINGS THAT DO NOT COMPLY WITH THESE 

SUBMIT SHOP DRAWINGS FOR REVIEW PRIOR TO COMMENCING ANY WORK.  SHOP DRAWINGS SHALL INCLUDE COMPLETE 

AND LOUVERS).
COMPLETE TEST AND AIR BALANCE REPORT.
CONTROL SYSTEMS.
PIPING MATERIALS.8.

9.

6.
7.

C.

ALL INSULATION MATERIALS.

5.

ALL VALVES.

ALL FANS.

1.
2.
3.
4.

2.
3.

7.
8.

4.
5.
6.

B.

1.

1.

A.

MECHANICAL - MISCELLANEOUS:

1.1    RELATED DOCUMENTS:

A.   THE GENERAL PROVISIONS OF THE CONTRACT AND THE REQUIREMENTS OF SECTION 23 0501 APPLY TO THE
WORK SPECIFIED IN THIS SECTION.

1.2    GENERAL REQUIREMENTS:

A.   PROVIDE THE MISCELLANEOUS H.V.A.C. EQUIPMENT, MATERIALS AND SERVICES SHOWN ON THE DRAWINGS AND
AS SPECIFIED HEREIN.

2.1  CUTTING AND PATCHING:

A.   COORDINATE THE WORK WITH OTHER TRADES TO ARRANGE FOR ALL HOLES, CHASES, AND OTHER SPACES
NECESSARY FOR THE INSTALLATION OF ALL COMPONENTS OF THE MECHANICAL SYSTEMS.  INFORM THE OTHER
TRADES IN AMPLE TIME FOR THESE TO BE PROVIDED.  FAILURE TO COMPLY WITH THIS REQUIREMENT MAY
NECESSITATE CUTTING AND PATCHING WORK.  IF SUCH WORK BECOMES NECESSARY, IT WILL BE DONE UNDER
THIS SECTION OF THE SPECIFICATIONS, AND SHALL CONFORM TO ALL APPLICABLE REQUIREMENTS OF OTHER
SECTIONS OF THE SPECIFICATIONS.

2.2    STRUCTURAL STEEL:

A.   ALL STRUCTURAL STEEL USED FOR THE PURPOSE OF FABRICATING PIPE SUPPORTS, PIPE GUIDES, PIPE ANCHORS,
EQUIPMENT SUPPORTS, AND FRAMING FOR LARGE DUCTS AND PLENUMS, SHALL CONFORM TO THE STANDARD
SPECIFICATIONS OF STEEL FOR BRIDGES AND BUILDINGS, ASTM DESIGNATION A-36.  ALL STEEL USED FOR THESE
PURPOSES SHALL BE NEW, CLEAN AND STRAIGHT.

2.3    SPARE PARTS LISTS, OPERATING INSTRUCTIONS:

A.   AT COMPLETION OF JOB, FURNISH SIX (6) COPIES OF SPARE PARTS LISTS AND OPERATING INSTRUCTIONS FOR ALL
EQUIPMENT FURNISHED UNDER THIS DIVISION.  THESE LISTS AND INSTRUCTIONS SHALL BE PUBLISHED BY THE
MANUFACTURER OF THE EQUIPMENT AND SHALL BE IN GOOD CONDITION.

2.4   TOOLS AND SPARE PARTS:

A.   UPON COMPLETION OF THE INSTALLATION, DELIVER TO THE OWNER ALL TOOLS AND SPARE PARTS THAT ARE
FURNISHED BY THE EQUIPMENT MANUFACTURER FOR USE WITH THE EQUIPMENT FURNISHED UNDER THIS
CONTRACT.

2.5    REFRIGERANT AND OIL:

A.   FURNISH AND INSTALL FULL REFRIGERANT AND OIL CHARGE IN ALL NEW AIR CONDITIONING REFRIGERATION
SYSTEMS, AND MAINTAIN IT FOR FULL TERM OF THE GUARANTEE.

VIBRATION ISOLATION:

1.1    GENERAL REQUIREMENTS:

A.   PROVIDE VIBRATION ISOLATION SUPPORTS FOR ALL MECHANICAL EQUIPMENT AND PIPING AS OUTLINED
BELOW.  DEVICE SHALL BE SELECTED, INSTALLED, AND ADJUSTED IN A MANNER TO PREVENT VIBRATION
TRANSMISSION TO THE STRUCTURE.

1.2    APPROVED MANUFACTURERS:

A.   ALL VIBRATION ISOLATION DEVICES, INCLUDING AUXILIARY STEEL BASES AND POURING FORMS, SHALL BE
DESIGNED BY A SINGLE MANUFACTURER.  APPROVED MANUFACTURERS:  AMBER/BOOTH, KORFUND, MASON,
VIBRATION MOUNTINGS, KINETICS NOISE CONTROL, OR VIBRATION ELIMINATOR.

1.3    SUBMITTALS:

A.   PROVIDE A SCHEDULE THAT INVOLVES ALL EQUIPMENT AND PIPING REQUIRING ISOLATION.  THE SCHEDULE
SHALL INDICATE FOR EACH THE ISOLATOR TYPE, SIZE (DEAD LOAD DESIGN), STATIC DEFLECTION OF EACH
ISOLATOR (PER EQUIPMENT SIZE AND LOCATION) AND ISOLATOR NATURAL FREQUENCY FOR EACH ISOLATOR.
PRINTED DESCRIPTIVE SHEETS SHALL HAVE ALL INAPPLICABLE DATA CROSSED OUT, WITH A CLEAR
IDENTIFICATION FOR EACH ITEM SHOWN.

B.   PROVIDE COMPLETE DETAILING OF ALL STEEL BASES AND CONCRETE INERTIA BASES.

C.   SUBMITTAL DATA FOR ALL PIPING RISERS (REQUIRING ISOLATION AS SPECIFIED) SHALL SHOW ANTICIPATED
RISER MOVEMENT, INITIAL AND FINAL ISOLATOR LOADS, AND DETAILED INSTRUCTIONS FOR INSTALLATION
AND ADJUSTMENT OF THE RISER ISOLATION SYSTEM.

2.1    CORROSION PROTECTION:

A.   ALL VIBRATION ISOLATORS SHALL BE DESIGNED OR TREATED FOR RESISTANCE TO CORROSION.

B.   STEEL COMPONENTS SHALL BE PVC COATED, OR PHOSPHATED AND PAINTED WITH INDUSTRIAL GRADE ENAMEL.
ALL NUTS, BOLTS, AND WASHERS SHALL BE ZINC-ELECTROPLATED.  STRUCTURAL STEEL BASES SHALL BE
THOROUGHLY CLEANED OF WELDING SLAG AND PRIMED WITH ZINC-CHROMATE OR METAL ETCHING PRIMER,
AND A FINISH COAT OF INDUSTRIAL ENAMEL SHALL BE APPLIED OVER THE PRIMER.

C.   ALL ISOLATORS EXPOSED TO WEATHER SHALL BE TREATED AS DESCRIBED IN B.) AND SHALL HAVE A COATING
OF NEOPRENE OR BITUMASTIC PAINT.  ALUMINUM COMPONENTS, FOR OUTDOOR INSTALLATION, SHALL BE
ETCHED AND PAINTED WITH INDUSTRIAL GRADE ENAMEL.

2.2    ISOLATOR DESIGN REQUIREMENTS:

A.   REQUIRED SPRING DEFLECTIONS FOR ISOLATORS SUPPORTING VARIOUS ITEMS OF EQUIPMENT ARE TABULATED
ELSEWHERE IN THESE SPECIFICATIONS.  THE SPRINGS SHALL BE CAPABLE OF 30% OVER-TRAVEL BEFORE
BECOMING SOLID.

B.   ALL ISOLATORS SUPPORTING A GIVEN PIECE OF EQUIPMENT SHALL BE SELECTED FOR APPROXIMATELY EQUAL
SPRING DEFLECTION.

C.   ISOLATORS FOR EQUIPMENT INSTALLED OUT-OF-DOORS SHALL BE DESIGNED TO PROVIDE ADEQUATE
RESTRAINT DUE TO NORMAL WIND CONDITIONS AND TO WITHSTAND WIND LOADS OF 45#/SQ.FT. APPLIED TO
ANY EXPOSED SURFACE OF THE EQUIPMENT WITHOUT FAILURE.

2.3    ISOLATOR TYPES:

3.1    MANUFACTURER'S RESPONSIBILITY:

A.   THE VIBRATION ISOLATION MANUFACTURER OR HIS AUTHORIZED REPRESENTATIVE SHALL PROVIDE
SUPERVISION AS MAY BE NECESSARY TO ASSURE CORRECT INSTALLATION AND ADJUSTMENT.  HE SHALL
SUBMIT A WRITTEN REPORT TO THE ENGINEER AT COMPLETION OF THE WORK, CERTIFYING CORRECTNESS OF
THE INSTALLATION AND COMPLIANCE WITH CONTRACT DOCUMENTS.

ISOLATOR TYPES SHALL BE AS SCHEDULED BELOW.  MODEL NUMBERS OF AMBER/BOOTH PRODUCTS ARE
INCLUDED FOR IDENTIFICATION PURPOSES.

A.  TYPE SW: AN ADJUSTABLE, FREESTANDING, OPEN-SPRING MOUNTING WITH COMBINATION LEVELING BOLT
AND EQUIPMENT FASTENING BOLT.  A NEOPRENE PAD HAVING A MINIMUM THICKNESS OF 1/4" SHALL BE
BONDED TO THE BASEPLATE.

B.  TYPE RSW:  AN ADJUSTABLE SPRING ISOLATOR AS DESCRIBED ABOVE (SW) WITH THE ADDITION OF A
STEEL SEMI-HOUSING WITH BUILT-IN HEIGHT SAVING BRACKET FOR RECESSING INTO A CPF CONCRETE
INERTIA BLOCK FOR SIDE ACCESS.

C.  TYPE NR:  3/8" THICK NEOPRENE PAD FORMED WITH RIBS AT 3 PER INCH.  MAXIMUM LOAD 50 PSI.

D.  TYPE SP-NRE:  A PAD TYPE MOUNTING CONSISTING OF TWO LAYERS OF 3/8" THICK RIBBED OR WAFFLED
NEOPRENE PADS BONDED TO A 16 GAGE GALVANIZED STEEL SEPARATOR PLATE.  PADS SHALL BE SIZED
FOR APPROXIMATELY 20 TO 40 PSI LOAD AND A DEFLECTION OF 0.12" TO 0.16".

E.  TYPE BSRA:  A COMBINATION SPRING AND RUBBER-IN-SHEAR HANGER WITH 30 DEGREES MISALIGNMENT
FEATURE ( + 15 DEGREES).  A SPRING HANGER CONSISTING OF A RECTANGULAR STEEL BOX, COIL
SPRING, SPRING RETAINERS, RUBBER IN SHEAR ELEMENT, AND STEEL WASHER.

F.  TYPE PBSRA:  A SPRING AND RUBBER-IN-SHEAR HANGER AS DESCRIBED FOR TYPE BSRA WITH THE
ADDITION OF A LOAD TRANSFER PLATE THAT HOLDS EQUIPMENT OR PIPING AT A FIXED ELEVATION DURING
INSTALLATION TO PERMIT TRANSFERRING THE LOAD TO THE SPRING AFTER INSTALLATION.

G.  TYPE CT:  AN ADJUSTABLE, OPEN SPRING ISOLATOR HAVING ONE OR MORE COIL SPRINGS ATTACHED TO
A TOP COMPRESSION PLATE AND BASEPLATE.  A NEOPRENE PAD HAVING A MINIMUM THICKNESS OF 1/4"
SHALL BE BONDED TO THE BASEPLATE.  THE SPRING ASSEMBLY SHALL FIT WITHIN A WELDED STEEL
ENCLOSURE CONSISTING OF A TOP PLATE AND RIGID LOWER HOUSING, WHICH SERVES AS A BLOCKING
DEVICE DURING INSTALLATION.  RESTRAINING BOLTS SHALL CONNECT THE TOP PLATE AND LOWER HOUSING
TO PREVENT THE ISOLATED EQUIPMENT FROM RISING WHEN DRAINED OF WATER.

H.   TYPE RTIR:  A CONTINUOUS ISOLATION ASSEMBLY CONSISTING OF A PAIR OF EXTRUDED ALUMINUM RAILS
AND TYPE SW SPRINGS.  THE RAILS SHALL BE FORMED TO FIT THE UNIT MANUFACTURER'S CURB AND
EQUIPMENT HOUSING RESPECTIVELY.  THE NUMBER AND SIZE OF THE SPRINGS SHALL BE SPECIFICALLY
DESIGNED FOR THE TOTAL WEIGHT AND LOAD DISTRIBUTION OF THE UNIT THEY SUPPORT AT THE
SPECIFIED STATIC DEFLECTION.  HORIZONTAL TO VERTICAL SPRING RATE SHALL BE 1.0 OR GREATER.
ASSEMBLY SHALL HAVE NEOPRENE CUSHIONED WIND RESTRAINTS FOR EXTERIOR APPLICATIONS.  FLEXIBLE
WEATHER SEALS SHALL BE MINIMUM 1/16 INCH THICK NEOPRENE PROTECTED BY AN EXTRUDED
ALUMINUM SHIELD AND SHALL BE REPLACEABLE WITHOUT DISTURBING THE UNIT.  PROVIDE A CONTINUOUS
NEOPRENE SPONGE ISOLATION PAD ON THE RAIL BETWEEN THE ASSEMBLY AND THE UNIT HOUSING.

I.  TYPE 301 ACOUSTIC SEAL:  TWO MOLDED SYNTHETIC RUBBER SEALS ATTACHED TO PIPE AND WALL
SLEEVE (ONE EACH SIDE) WITH STAINLESS STEEL CLAMPS (4 REQUIRED).

DIFFUSER FIGURES NOS.: SHOWN ON SCHEDULE, DIFFUSER FINISH SHALL MATCH CEILING COLOR UNLESS OTHERWISE 

FURNISH SPONGE-RUBBER CASKET FOR EACH SUPPLY GRILLE AND REGISTER.  ALL DIFFUSERS, GRILLES, AND 
REGISTERS SHALL BE SUITABLE FOR THE CEILING CONSTRUCTION, REFER TO ARCHITECTURAL DRAWINGS FOR TYPE OF 
CEILING CONSTRUCTION.  COORDINATE LOCATION WITH ARCHITECT'S REFLECTED CEILING DRAWING.

PRODUCTS SHALL BE METALAIRE, TITUS, PRICE, OR APPROVED EQUAL.

NOTED, COORDINATE WITH PROJECT ARCHITECT.
B.

C.

A.

AIR DEVICES:

ALL EXPOSED DUCTWORK SHALL BE DOUBLE WALL ROUND SPIRAL DUCT WITH 1-1/2" INSULATION IN ANNULAR SPACE AND 
PERFORATED GALVANIZED STEEL LINING.

E.

OBTAIN, AT CONTRACTOR'S EXPENSE, A SET OF WHITE PRINTS AND KEEP THESE ON JOBSITE DURING CONSTRUCTION.  
DURING COURSE OF CONSTRUCTION, MARK ON THESE PRINTS ANY CHANGES WHICH ARE MADE, NOTING PARTICULARLY 

AT THE COMPLETION OF THE JOB, OBTAIN A SET OF CAD DISKS AND INCORPORATE ALL CHANGES ON THE WORK 
PRINTS.  THIS MUST BE DONE BY A SKILLED DRAFTSMAN.  MARK EACH SHEET "RECORD DRAWING", WITH DATE AND 
DELIVER ONE FULL SET OF REPRODUCABLE DRAWING PLOTS AND THE CAD DISKS TO THE ARCHITECT.

RECORD DRAWINGS:

LOCATIONS OF THOSE ITEMS WHICH WILL NEED TO BE LOCATED FOR SERVICING.

2.

1.

BALANCE AND ADJUST AS FOLLOWS:
AFTER DUCT SYSTEM HAS BEEN INSTALLED COMPLETE WITH ALL GRILLES, DAMPERS, DUCTS, AND OTHER ITEMS 
SPECIFIED OR SHOWN ON THE DRAWINGS, THE CONTRACTOR SHALL MAKE ADJUSTMENTS, AS REQUIRED, TO DELIVER THE 
VOLUME OF AIR AT EACH AIR OUTLET WITHIN 10 % OF DESIGN FLOWS 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 SPACE.

A.
1.

CONDITIONS OR LONGER AS MAY BE REQUIRED TO ESTABLISH COMPLIANCE WITH ALL PLANS AND SPECIFICATIONS.  EACH 
TEST SHALL BE CONDUCTED DURING THE FIRST YEAR FOLLOWING SUBSTANTIAL COMPLETION WHEN A SUITABLE (TEST) 
SPACE COOLING LOAD IS AVAILABLE.

AFTER SATISFACTORY PASSING OF THE TESTS IN THIS SECTION AND AFTER ALL NECESSARY ADJUSTMENTS HAVE BEEN 
MADE, THE CONTRACTOR SHALL TEST THE COMPLETE SYSTEM FOR TWO (2) DAYS UNDER REGULAR OPERATING 

ALL TESTS SHALL BE MADE IN THE PRESENCE OF AN AUTHORIZED REPRESENTATIVE OF THE OWNER.  CONTRACTOR 
SHALL PROVIDE NOT LESS THAN TEN (10) DAYS NOTICE TO THE ARCHITECT BEFORE MAKING ANY TESTS.

THE CONTRACTOR SHALL, AFTER SATISFACTORY COMPLETION OF ALL PRESSURE TESTS, AND AFTER TEMPORARY 
OPERATION, PROPERLY CLEAN EVERY PIECE OF APPARATUS FURNISHED UNDER THIS CONTRACT UPON COMPLETION OF 
THE WORK.

3.

2.

C.

1.

TESTING:

FINAL PAYMENTS WILL BE MADE UNTIL RECEIPT & APPROVAL OF FINAL REPORT.
THE BALANCE REPORT.  FINAL REPORT SHALL BE SUBMITTED TWO WEEKS AFTER COMPLETING THE BALANCING.  NO 

a. THE CONTRACTOR SHALL PROVIDE ALL LABOR, MATERIAL, EQUIPMENT & SERVICES NECESSARY FOR TESTING AND 
REBALANCING THE AIR CONDITIONING SYSTEMS.  THE CONTRACTOR SHALL BE A MEMBER OF EITHER 
ASSOCIATED AIR BALANCE COUNSEL (AABC), OR NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB) AND PROCEDURES 
SHALL BE IN ACCORDANCE WITH THOSE PUBLISHED BY THE ASSOCIATED AIR BALANCE COUNCIL (AABC) AND NATIONAL 

SUBMIT NAME OF TEST AND BALANCE AGENCY WITHIN 15 DAYS AFTER RECEIPT OF CONTRACT APPROVAL FOR APROVAL 

BALANCING RESULT SHALL BE GUARANTEED FOR 90 DAYS.  BALANCING CONTRACTOR SHALL BE SUBJECT TO RECALL TO 
THE SITE TO VERIFY RESULTS BEFORE APPROVAL OF BALANCING REPORT BY OWNER.  CONTRACTOR SHALL SUBMIT 
CERTIFICATION WITH BALANCE REPORT.  CONTRACTOR RECALL TO SITE SHALL BE AT NO ADDITIONAL COST TO OWNER.

CONTRACTOR SHALL SUBMIT FOUR COPIES OF FINAL BALANCE AND TEST REPORT.  REPORT TO INCLUDE LISTING OF 
APPARATUS USED, CALIBRATION DATES, AND CERTIFICATION OF TEST TECHNICIAN, ALSO INCLUDED SHALL BE 
REPRODUCIBLE AS-BUILT DRAWINGS WHICH INDICATE THE TEST POINTS AND ASSOCIATED REFERENCE POINTS NOTED IN 

FINAL REPORT:2.

a.

c.

ENVIRONMENTAL BALANCING BUREAU (NEBB).

BY THE ARCHITECT.
b.

BALANCING - ADJUSTING AND TEST:B.

BALANCING OF SYSTEM - GENERAL1.

TESTING AND ADJUSTING:

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

CONTRACTOR SHALL SUBMIT A CERTIFIED AIR BALANCE REPORT TO THE PROJECT ARCHITECT FOR REVIEW AND APPROVAL 
PRIOR TO ACCEPTANCE OF THE HVAC SYSTEM BY THE OWNER.

2.

3.

RECORD DRAWINGS, OPERATING AND MAINTENANCE MANUALS AND FUNCTIONAL PERFORMANCE TEST AND COMMISSIONING 
REPORTS SHALL BE PROVIDED TO THE OWNER WITHIN 90 DAYS OF THE DATE OF RECEIPT OF CERTIFICATE OF OCCUPANCY 
IN ACCORDANCE WITH FBC-2023, ENERGY, SECTION C408.3.2. 

3.

VARIABLE AIR VOLUME TERMINAL UNIT:

1.      VARIABLE AIR VOLUME TERMINAL UNIT SHALL BE SIMILAR TO TRANE MODEL VCCF / VCEF, TITUS MODEL DESV OR ENVIRO-TEC
MODEL SDR.  VARIABLE AIR VOLUME TERMINAL UNIT SHALL INCLUDE PRESSURE INDEPENDENT PRIMARY AIRFLOW CONTROL
WITH CENTER AVERAGING, MULTI-POINT INLET VELOCITY SENSOR, MINIMUM 22-GAUGE STEEL CASING AND 1/2” THICK, COATED,
NFPA-90A, NFPA-90B, BACTERIOLOGICAL STANDARD ASTM C 665 AND UL 181 COMPLIANT INSULATION COATED TO PREVENT
EROSION.  VARIABLE AIR VOLUME TERMINAL UNIT SHALL BE AHRI 880 CERTIFIED AND UL LISTED.  VARIABLE AIR VOLUME
TERMINAL UNIT DAMPER BLADE SHALL INCLUDE CLOSED CELL FOAM SEAL MECHANICALLY LOCKED BETWEEN TWO, MINIMUM
22-GAUGE STEEL DISKS WITH CAST ZINC STUB AXLE AND SHAFT SUPPORTED BY SELF LUBRICATING BEARINGS, DAMPER
POSITION INDICATOR, MECHANICAL STOP TO PREVENT OVER STROKING AND AIR VALVE LEAKAGE RATING OF LESS THAN TWO
PERCENT AT 1.5 INCHES STATIC PRESSURE.  VARIABLE AIR VOLUME TERMINAL UNIT OUTLET SHALL INCLUDE SLIP AND DRIVE
OUTLET DUCT CONNECTION, HANGER BRACKETS, SIDE ACCESS, DDC CONTROLLER AND AUXILIARY TEMPERATURE SENSOR
CAPABLE OF AUTOMATIC HEATING / COOLING CHANGEOVER.  PROVIDE MINIMUM 36” CLEARANCE ON CONTROL BOX SIDE OF
UNIT.

THE PLANS.

BEFORE CONSTRUCTION BEGINS.  
COORDINATE ALL DUCTWORK ROUTING AND MECHANICAL EQUIPMENT INSTALLATION WITH OTHER TRADES 

PROVIDE TURNING VANES AT ALL MITERED ELBOWS WHETHER INDICATED ON THE DRAWING OR NOT.

8.

7.

ALL DUCT SIZES INDICATED ON THE DRAWINGS ARE THE CLEAR INSIDE NET DIMENSIONS.  

PROVIDE VOLUME DAMPERS AT EACH BRANCH TAKE-OFF FROM LOW PRESSURE MAINS AND ALSO WHERE SHOWN ON 

5.

THE ARCHITECT AND SECURE HIS APPROVAL BEFORE STARTING ALTERATIONS.
REPORT ANY ALTERATION TO AND/OR DEVIATIONS FROM THE DRAWINGS AS REQUIRED BY THE ABOVE AUTHORITIES TO 

ADHERE TO THE DRAWINGS WHEN REQUIREMENTS ARE STRICTER THAN CODE REQUIREMENTS AND ARE PERMITTED UNDER 

APPLICABLE LAWS, RULES, REGULATION, AND ORDINANCES OF FEDERAL, STATE, AND LOCAL AUTHORITIES, WHETHER 

TO THE WORK INTENDED, OR IF ADDITIONAL EXPLANATION IS NEEDED.
THE CONTRACTOR SHALL REQUEST SUPPLEMENTARY INSTRUCTIONS FROM THE ARCHITECT IN ALL CASES OF DOUBT AS 4.

3.

2.
THE CODE.

INDICATED ON THE DRAWINGS OR NOT.

MECHANICAL GENERAL NOTES:
ALL WORK AND EQUIPMENT SHALL MEET THE REQUIREMENT OF THE MOST RECENTLY REVISED VERSION OF ALL 1.

PROVIDE WORKING CLEARANCES AROUND ALL MECHANICAL AND ELECTRICAL EQUIPMENT PER MANUFACTURER'S 
RECOMMENDATIONS AND CODE.

10.

6.

FOR USE IN A RETURN AIR PLENUM.
ALL EQUIPMENT, PIPING, WIRING, DUCTWORK AND OTHER MATERIALS INSTALLED ABOVE CEILING SHALL BE CERTIFIED 11.

ALL TRANSFER DUCTS SHALL HAVE 1" ACOUSTICAL LINING. 9.

PAINT ALL EQUIPMENT, DUCTWORK AND DIFFUSERS IN EXPOSED AREAS PER ARCHITECTURAL SPECIFICATIONS.12.

ALL MATERIALS WITHIN PLENUMS SHALL BE NONCOMBUSTIBLE OR SHALL BE LISTED AND LABELED AS HAVING A FLAME SPREAD INDEX OF
NOT MORE THAN 25 AND A SMOKE-DEVELOPED INDEX OF NOT MORE THAN 50 WHEN TESTED IN ACCORDANCE WITH ASTM E84 OR UL 723. 

13.
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ALUMINUM SNAP-LOCK DUCT WITH JOINT AT TOP OF DUCT. SEAL ALL SEAMS AND JOINTS WITH HARDCAST (ALUMINUM TAPE
IS NOT ACCEPTABLE). SLOPE DUCT PER MANUFACTURER'S RECOMMENDATIONS.  INSTALL CLEAN OUT PORT(S) IN DRYER

DOMESTIC CLOTHES DRYER:

1.

VENT FOR COMMERCIAL DUCT CLEANING BRUSH. CONTRACTOR SHALL DEMONSTRATE VENT RUN IS COMPLETELY CLEANABLE.



ABCDE

2

1

3CR

C
R

100
ENTRY

102
CORRIDOR

107
CONS. RM.

104
CONS. RM.

105
CONS. RM.

106
CONS. RM.

103
WAITING

109
CONS. RM.

108
CONS. RM.

111
CONS. RM.

110
CONS. RM.

112
CONS. RM.

113
CONS. RM.

114
CONS. RM.

115
CORRIDOR

116
CONS. RM.

117
CONS. RM.

118
CONS. RM.

120
CONS. RM.

122
CONS. RM.

124
CONS. RM.

119
CORRIDOR

126
CONS. RM.

121
CONS. RM.

123
CONS. RM.

125
CONS. RM.

127
CONS. RM.

133
CONS. RM.

131
TOILET

132
TOILET128

VEST.

129
VEND

130
JAN.

134
STORAGE

137
BREAK RM.
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MECHANICAL FLOOR PLAN1/M2.0 SCALE: 1/4" = 1'-0"
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MECHANICAL
SCHEDULES

M4.0

3
M

5
M

4
M

2
M

1
M

BUILDING 1 HVAC SEQUENCE OF OPERATION:

1. GENERAL OVERVIEW

THE SYSTEM CONSISTS OF A CONSTANT VOLUME ROOFTOP UNIT (RTU) SUPPLYING CONDITIONED AIR TO VARIABLE AIR VOLUME (VAV) TERMINALS WITH A BYPASS DAMPER. THE RTU PROVIDES COOLING, ELECTRIC
HEATING, AND HOT GAS REHEAT FOR DEHUMIDIFICATION. EACH VAV TERMINAL IS CONTROLLED BY A PROGRAMMABLE THERMOSTAT, ALLOWING INDEPENDENT ZONE CONTROL. A HUMIDITY SENSOR IN THE RETURN
AIR DUCT MONITORS AND CONTROLS DEHUMIDIFICATION.  THE SYSTEM IS CONTROLLED VIA WEB-BASED TRACER CONCIERGE BMTC015ABC012000, WHICH MANAGES SCHEDULING, TEMPERATURE CONTROL,
HUMIDITY CONTROL, STATIC PRESSURE REGULATION, AND ALARM MONITORING.

2. SYSTEM STARTUP AND NORMAL OPERATION

RTU STARTUP - THE RTU IS ENABLED VIA TRACER CONCIERGE BASED ON A TIME SCHEDULE OR MANUAL OVERRIDE.  THE SUPPLY FAN OPERATES CONTINUOUSLY DURING OCCUPIED HOURS.  THE RTU MAINTAINS A
CONSTANT DISCHARGE AIR TEMPERATURE SETPOINT IN COOLING MODE.  THE ELECTRIC HEATING ELEMENTS IN THE RTU ACTIVATE AS NEEDED DURING HEATING MODE.

VAV TERMINAL OPERATION

EACH VAV TERMINAL HAS A PROGRAMMABLE THERMOSTAT FOR INDEPENDENT TEMPERATURE CONTROL.  THE DAMPER MODULATES BASED ON THE THERMOSTAT'S SETPOINT: IF THE ZONE TEMPERATURE RISES
ABOVE THE COOLING SETPOINT (75°T, ADJUSTABLE), THE DAMPER OPENS TO INCREASE AIRFLOW.  IF THE ZONE TEMPERATURE DROPS BELOW THE HEATING SETPOINT (70°T, ADJUSTABLE), THE DAMPER CLOSES TO
REDUCE AIRFLOW (DOWN TO A MINIMUM AIRFLOW SETTING).

BYPASS DAMPER CONTROL

A STATIC PRESSURE SENSOR IN THE SUPPLY DUCT MONITORS SYSTEM PRESSURE.  IF STATIC PRESSURE EXCEEDS THE SETPOINT, THE BYPASS DAMPER MODULATES OPEN TO DIVERT EXCESS AIR BACK TO THE
RETURN PLENUM OR RTU RETURN.  IF STATIC PRESSURE DROPS BELOW THE SETPOINT, THE BYPASS DAMPER CLOSES TO MAINTAIN PROPER DUCT PRESSURE.

3. COOLING MODE
THE RTU COOLING COIL OPERATES BASED ON DISCHARGE AIR TEMPERATURE CONTROL.  WHEN THE SUPPLY AIR TEMPERATURE RISES ABOVE THE COOLING SETPOINT, THE RTU COMPRESSOR(S) CYCLE ON TO
PROVIDE COOLING.  VAV DAMPERS MODULATE BASED ON ZONE DEMAND FROM THEIR RESPECTIVE THERMOSTATS.  THE BYPASS DAMPER OPENS AS NEEDED TO MAINTAIN STATIC PRESSURE WHEN VAV DAMPERS
CLOSE.

4. HEATING MODE

HEATING IS PROVIDED ONLY BY THE RTU'S ELECTRIC HEATING ELEMENTS; THERE IS NO TERMINAL REHEAT.  WHEN A ZONE CALLS FOR HEATING:  THE VAV DAMPER CLOSES TO MINIMUM AIRFLOW, AND THE RTU
HEATING ELEMENTS CYCLE ON TO MAINTAIN THE SUPPLY AIR TEMPERATURE SETPOINT.  THE BYPASS DAMPER MODULATES TO MAINTAIN STATIC PRESSURE.

5. DEHUMIDIFICATION & HOT GAS REHEAT

A HUMIDITY SENSOR IN THE RETURN AIR DUCT MONITORS SPACE HUMIDITY LEVELS.  IF THE HUMIDITY EXCEEDS THE SETPOINT (50% RH, ADJUSTABLE), THE RTU ENTERS DEHUMIDIFICATION MODE:  THE
COMPRESSOR RUNS TO OVERCOOL THE AIR, REMOVING MOISTURE.
HOT GAS REHEAT IS ACTIVATED TO WARM THE SUPPLY AIR BACK TO A COMFORTABLE TEMPERATURE BEFORE DISTRIBUTION.  VAV DAMPERS REMAIN ACTIVE, MODULATING TO MAINTAIN INDIVIDUAL ZONE
TEMPERATURE SETPOINTS WHILE STILL ALLOWING DEHUMIDIFICATION.
ONCE HUMIDITY LEVELS RETURN TO ACCEPTABLE LEVELS, THE SYSTEM RESUMES NORMAL COOLING OPERATION.

6. VENTILATION:

THE RTU INTRODUCES OUTSIDE AIR AT A FIXED MINIMUM RATE TO MEET VENTILATION REQUIREMENTS. DAMPER SHALL CLOSE WHEN THE UNIT IS OFF.

7. UNOCCUPIED MODE & NIGHT SETBACK

DURING UNOCCUPIED HOURS, TRACER CONCIERGE AND PROGRAMMABLE THERMOSTATS ADJUST THE SYSTEM TO SETBACK MODE:  THE RTU FAN CYCLES ON ONLY WHEN HEATING OR COOLING IS REQUIRED.
COOLING AND HEATING SETPOINTS ARE WIDENED TO REDUCE ENERGY CONSUMPTION.  IF THE TEMPERATURE OR HUMIDITY DRIFTS BEYOND SETBACK LIMITS, THE RTU AND ASSOCIATED VAV TERMINALS ACTIVATE
TO RESTORE CONDITIONS.

8. ALARM MONITORING & FAULT DETECTION

TRACER CONCIERGE PROVIDES WEB-BASED MONITORING FOR SYSTEM PERFORMANCE AND FAULTS. ALARMS ARE GENERATED FOR:
HIGH/LOW SUPPLY AIR TEMPERATURE, EXCESSIVE OR LOW DUCT STATIC PRESSURE, RTU FAN FAILURE, COMPRESSOR OR HEATING ELEMENT FAULTS, HUMIDITY SENSOR FAILURE OR EXCESSIVE HUMIDITY LEVELS.
COMMUNICATION OR SENSOR FAILURES NOTIFICATIONS AND ALARMS ARE VIEWABLE REMOTELY VIA TRACER CONCIERGE.

9. PROVIDE RELAY AND ANY OTHER ANCILLARY ELECTRICAL DEVICES AS REQUIRED FOR INTERLOCKING OF EXHAUST FANS AS SHOWN IN FAN SCHEDULE.

10. RTU AUTOMATIC SHUTDOWN:

PROVIDE A SMOKE DETECTOR IN THE SUPPLY AIR DUCT FOR THE RTU. UNIT SHALL SHUT DOWN UPON DETECTION OF SMOKE IN ACCORDANCE WITH NFPA AND FLORIDA MECHANICAL CODE REQUIREMENTS. PROVIDE
AUDIBLE / VISUAL ALARM. PROVIDE ALL REQUIRED POWER AND CONTROL WIRING.
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6
M

REFRIGERANT TYPE
R-454B

2022 ASHRAE 34 TABLE 4-2
R-454B = 3.1 LBS

PER OCCUPIED SPACE

PER 1,000 CUBIC FEET

REFRIGERANT CIRCUIT
RTU-1

REFRIGERANT CHARGE
12.9 LBS

AREA SERVED
4,338 SQUARE FEET

AREA SERVED
43,380

VOLUME OF

PER AREA SERVED
PROVIDED AMOUNT OF REFRIGERANT

PER 1,000 CUBIC FEET

REFERENCE ASHRAE 15-2022 SECTION 7.2.3.3 CONNECTED VIA DUCTED AIR DISTRIBUTION SYSTEM.

MANUFACTURERSHIGHEST CONCENTRATION
CEILING HEIGHT

10'

CONDITIONED

AMOUNT OF REFRIGERANT

PER THE CALCULATIONS ABOVE, THE PROVIDED REFRIGERANT AMOUNT OF 0.3 LBS / 1,000 CUBIC FEET IS ACCEPTABLE 
AS IT IS BELOW THE THE 3.1 LBS / 1,000 CUBIC FEET LIMIT.

0.3 LBS

STACKED WASHER DRYER
VENT LENGTH CALC

DRYER BASIS OF DESIGN IS LG
DLGX4001. MANUFACTURERS
INSTALLATION INSTRUCTIONS
OUTLINE  A MAXIMUM DRYER DUCT
LENGTH OF 55 EQUIVALENT FT.

VERTICAL LENGTH:                       16.0
HORIZONTAL LENGTH:                    1.0
1ST 90 ELBOW (10.0'):                    10.0
ADDT. 90 ELBOWS (10.0' EACH):    0.0
45 ELBOWS (5.0' EACH):                  0.0

TOTAL EQ. LENGTH (FT):               27.0



MECHANICAL
DETAILS

M5.0

ROOF PROVIDE 2 LAYERS OF 1 1/2"

CORNERS AND OPEN AREAS
(DUCTBOARD) UNFACED. STUFF
3# DENSITY INSULATION BD

WITH BATT INSULATION.

INSIDE CURB
CONTROL & POWER

INSURE THE UNIT IS INSTALLED LEVEL 

IT SHALL BE THE RESPONSIBILITY OF 
THE MECHANICAL CONTRACTOR TO 

MOUNTING FRAME.

NOTE:

WOOD NAILING STRIP

UNIT BASE RAIL

7-1/2" MAXIMUM

ISOLATING RAIL TYPE
RTIR AMBER BOOTH
FOR PACKAGED RTU'S.

26 GAUGE RAIN
SHIELD

4"

10
M

(MIN 18ga)
ROOF CURB

SEE STRUCTURAL PLAN

REUSE EXISTING 

STRAP 18gax2" @ 24" OC 
(MIN 2 PER SIDE, TYP ALL 

(SEE PLAN)
UNIT

3/8"Ø LAG BOLTS 4" FROM EACH CORNER AND
@ 24" OC MAX (MIN 2 PER SIDE, TYP ALL SIDES)

ROOFING

NOTES:
1.     PROVIDE TIE-DOWN STRAPS AS REQUIRED SUCH THAT RTU

WILL BE ANCHORED TO MEET 140 MPH WIND LOAD.

2.     CONTRACTOR SHALL VERIFY UNIT WEIGHT WITH MANUFACTURER WHO
SUPPLIES UNIT.  ROOF OPENINGS SHALL BE COORDINATED WITH
STRUCTURE.

SIDES) W/(2) PAFS T&B

7

ROOF TOP 

EXISTING ROOF CURB

ROOF OPENINGS

1
M

SUPPLY AIRSA

POINT OF CONNECTION

RA

CEILING RETURN AIR GRILLE

NEW DUCTWORK

CEILING SUPPLY AIR DIFFUSER

MECHANICAL EQUIPMENT

RETURN AIR

UNION OR FLANGE

CONDENSATE DRAIN

REFRIGERANT LIQUID LINE

UNLESS NOTED OTHERWISE

REFRIGERANT SUCTION LINE

H

BRD

OR

T

VD

M

FLEXIBLE CONNECTION

SMOKE DETECTOR 

BAROMETRIC RELIEF DAMPER

RL

UNO

RS

MOTORIZED DAMPER

ADJUSTABLE VOLUME DAMPER

THERMOSTAT

CD

FS

F

FD

SD

COMBINATION FIRE/SMOKE DAMPER

GLOBE VALVE

FIRESTAT

HUMIDISTAT

FIRE DAMPER

SMOKE DAMPER

CHECK VALVE

GATE VALVE

UNDERCUTUC

EXISTING DUCTWORK TO REMAIN

EXISTING DUCTWORK TO BE REMOVED

SYMBOL DESCRIPTION

OUTSIDE AIROA

BDD BACKDRAFT DAMPER

CEILING EXHAUST AIR GRILLE

MECHANICAL RISER NUMBER AND SHEET REFERENCEM1/M5.01

NOTE:  NOT ALL SYMBOLS ABOVE ARE NOT NECESSARILY USED ON THE DRAWINGS.

EXHAUST AIREA

CO - CLEAN OUTCO

THREADER ROD SUPPORT SIZED

TRAPEZE ANGLE SUPPORT,
SIZED PER SMACNA STANDARDS

CLAMPS
BEAM

TRAPEZE HANGERS

PER SMACNA STANDARDS

HANGER LOOP

WT.

RATED FOR
5 TIMES DUCT
AND INSUL.

STRAP HANGERS

WIRE
HANGER

SMACNA RECOMMENDATIONS.  HANGER STRAPS

MAIN DUCT SUPPORTS MAY BE STRAP HANGERS
OR TRAPEZE HANGERS IN ACCORDANCE WITH

AND RODS SHALL BE GALVANIZED STEEL.

NOTE:

DECKING AND TRUSSES DECKING AND TRUSSES

2

HANGER GUIDELINES FOR SUPPORT SPACING.
REFER TO RECTANGULAR OR ROUND DUCTWORK

DUCT HANGER STRAP,SIZED PER
RECTANGULAR DUCTWORK HANGER
SUPPORT DETAIL.

FLEXIBLE DUCT SUPPORTS SHALL BE STRAP

RECOMMENDATIONS.  HANGER STRAPS
HANGERS IN ACCORDANCE WITH SMACNA

FLEXIBLE DUCT

DUCT HANGER STRAP, 1 1/2" x 22 GA.
AS RECOMMENDED BY SMACNA.

STRAPPED TO JOIST

1 1/2" x 22 GA. MINIMUM

NOTE:

SHALL BE GALVANIZED STEEL.

STRUCTURE

3

TO DIFFSUERS, THE ROUNDREQ'D ON VAV SYSTEMS    ONLY FOR BRANCHES TO

DUCT SYSTEMS AS SHOWN.
RETURN AND EXHAUST 
DAMPERS ON SUPPLY,

6. PROVIDE VOLUME 

OTHERWISE INDICATED.
NECK OF DIFFUSER, UNLESS
BE THE SAME SIZE AS THE
DUCT RUN-OUT SIZE SHALL  

  WHERE BRANCH FLOW IS 20%

BOXES OR GRILLES FROM THE  
  SINGLE DIFFUSERS, TERMINAL 

2. USE TYPE "B" OR "C" BRANCH

  OR LESS OF MAIN.

MAIN.

    BRANCH FLOW IS MORE 
4. USE TEE SPLIT WHERE 

BETWEEN AIR HANDLING UNIT 
AND VAV TERMINAL BOXES.

    THAN 20% OF MAIN.

VOLUME DAMPER

TRANSITION TO SIZE

WIDTH OF BRANCH DUCTS
EQUAL TO DEPTH AND

5. FOR TYPE "A" CONNECTION

ROUND BRANCH DUCT MAIN DUCT TO

1. USE TYPE "A" CONNECTION

NOTES:

RECTANGULAR

VOLUME DAMPER

TO ROUND TAP

DUCT 
ROUND BRANCH

SPIN-IN BELLMOUTH

VOLUME DAMPER

FITTING

TYPE-A

VOLUME DAMPER

RECTANGULAR 
BRANCH DUCT

3. NO DAMPERS ARE  

TYPE-B

FLOW

TYPE-C

FLOW

FLOW

FLOW

FOR BRANCH DUCT 
SIZES

VOLUME DAMPER

REFER TO PLANS 

4

RECTANGULAR DUCT HANGERS
MINIMUM SIZE

MAXIMUM
HALF OF
DUCT
PERMITER

PAIR AT 10 FT SPACING PAIR AT 8 FT SPACING PAIR AT 5 FT SPACING PAIR AT 4 FT SPACING

STRAP WIRE/ROD STRAP WIRE/ROD STRAP WIRE/ROD STRAP WIRE/ROD

P/2 = 30" 1" x 22 GA 10 GA. (.135") 1" x 22 GA 10 GA. (.135") 1" x 22 GA 12 GA. (.106") 1" x 22 GA 12 GA. (.106")

P/2 = 72" 1" x 18 GA 3/8" 1" x 20 GA 1/4" 1" x 22 GA 1/4" 1" x 22 GA 1/4"

P/2 = 96" 1" x 16 GA 3/8" 1" x 18 GA 3/8" 1" x 20 GA 3/8" 1" x 22 GA 1/4"

P/2 = 120" 1-1/2" x 16 GA 1/2" 1" x 16 GA 3/8" 1" x 18 GA 3/8" 1" x 20 GA 1/4"

P/2 = 168" 1-1/2" x 16 GA 1/2" 1-1/2" x 16 GA 1/2" 1" x 16 GA 3/8" 1" x 18 GA 3/8"

P/2 = 192" NOT GIVEN 1/2" 1-1/2" x 16 GA 1/2" 1" x 16 GA 3/8" 1" x 16 GA 3/8"

WHEN STRAPS ARE LAP JOINED USE SINGLE HANGER MAXIMUM ALLOWABLE LOAD

STRAP WIRE OR ROD (DIA.)

1" x 18, 20, 22 GA-TWO #10 OR ONE 1/4" BOLT 1" X 22 GA. - 260 LBS.

1" x 16 GA. -TWO 1/4" DIA. 1" X 20 GA. - 320 LBS.

1 1/2" X 16 GA. -TWO 3/8" DIA. 1" X 18 GA. - 420 LBS.
PLACE FASTENERS IN SERIES, NOT SIDE BY SIDE 1" X 16 GA. - 700 LBS.

1 1/2" X 16 GA. - 1100 LBS

6 5

MINIMUM HANGER SIZES FOR ROUND DUCT

DUCT
DIAMETER

MAXIMUM
SPACING WIRE DIA. ROD STRAP

10" OR
LESS

12' ONE 12 GA. 1/4″ 1" x 22 GA.

11 - 18" 12' TWO 12 GA OR ONE 8
GA. 1/4″ 1" x 22 GA.

19 - 24" 12' TWO 10 GA. 1/4″ 1" x 22 GA.

25 - 36" 12' TWO 8 GA. 3/8″ 1" x 22 GA.

37 - 50" 12' 1/4″ TWO 1" x 20 GA.

51 - 60" 12' 1/4″ TWO 1" x 18 GA.

61 - 84" 12' 1/4″ TWO 1" x 16 GA.

0.106" - 80 LBS

0.135" - 120 LBS

0.162" - 160 LBS
1/4" - 270 LBS

3/8" - 680 LBS

1/2" - 1250 LBS

5/8" - 2000 LBS

3/4" - 3000 LBS

NA

NA

NA

THESE MINIMUM FASTENERS:

TO INLET SIZE OF BOX

SIZED AS SHOWN

LOW PRESSURE
DUCT TO
DIFFUSERS

SHEETMETAL DUCT RUN-OUT SHALL

PROVIDE TRANSITION
BE SIZED AS SHOWN ON PLANS.

CONICAL TAP
90° OR 45°

ON DRAWINGS

CONNECTION

DUCT TO BE
MAIN DUCT

REFER TO VAV TERMINAL SCHEDULE.
NOTE:

RODS WITH ISOLATORS

BY ALL THREADED
GALVANIZED HANGER

FROM STRUCTURE
SUSPEND BOX

16
M

FLEXIBLE DUCT 
DETECTOR STATUS AND
TEST PORTS

EXHAUST TUBE, DIRECT
SLANT AWAY FROM AIR FLOW

SAMPLING TUBE, 

DETECTOR HOUSING

NOTE: INSTALLATION SHALL BE IN ACCORDANCE WITH 
MANUFACTURER'S RECOMMENDATIONS

DUCTWORK

NEOPRENE
GASKET

PROVIDE END CAP

ACCESS DOOR FOR INSPECTION
AND CLEANING OF SAMPLING TUBE.

14
M

MMM

M M M

DRAWINGS

INLET SIZE
TRANSITION TO UNIT
EXHAUST DUCT TO BOTTOM FLANGE OF CURB

REFER TO PLANS FOR

CONTINUATION
EXHAUST DUCT SIZE AND 

FLANGE OF CURB

DUCT ATTATCHED TO

DISCONNECT SWITCH
THRU CURB TO

ATTATCH FAN TO WOOD

POWER WIRING ROUTED

NAILER WITH LAG SCREWS

PREFABRICATED

INSULATION
ROOF CURB WITH

WIRING RE: ELECT. 
ELECTRICAL POWER

ON ALL SIDES

ROOF

FAN BASE AND DUCT FLANGE

UP TO TOP OF CURB

ATTATCHED TO BOTTOM 
BACKDRAFT DAMPER 

RUBBER GASKET BETWEEN

ROOFING TO EXTEND

DISCONNECT SWITCH UNDER

EXHAUST FAN

HOOD

13
M

ANTIBACTERIAL COATING

WALL OR PARTITION

REFERENCE SPECIFICATIONS

AS SHOWN
DUCT SIZE

ON PLAN WITH LIGHT FIXTURES
COORDINATE DIMENSION

CEILING

8" MIN.

1" DUCT LINER W/

OBSTRUCTION
6" MIN.
CLEARANCE

8
M

PLAN INDICATION

36x12

INCLUDE LINER, EXAMPLE)
(DUCT SIZE DOES NOT
DUCT SIZE

DUCT AS HIGH AS
LOCATE TRANSFER

POSSIBLE 

NOTED

UNLESS 
OTHERWISE

4'-0"

GRILLE AND

12
M

ROOF STRUCTURE

ROOF CURB

ROOFING

EXHAUST / INTAKE DUCT

SPRING LOADED
BACKDRAFT DAMPER

GOOSENECK ROOF CAP
WITH RAIN HOOD

NOTE: SEE ARCHITECTURAL DRAWING FOR ROOF FLASHING DETAILS.

SCREWS

SECURE COVER TO
CURB WITH LAG

RESILIENT GASKET

(EXHAUST APPLICATIONS
ONLY)

MESH INSECT SCREEN
(DO NOT PROVIDE
SCREEN FOR DRYER
EXHAUST)

THAN SUCTION PRESSURE OF
OF UNIT (IN. W.G.)

PRESSURE OF UNIT (IN. W.G.)
DIMENSION TO BE 1/2 TOTAL

DIMENSION TO BE 1" GREATER 

UNIT TYPE:

DRAW THRU

RTU 

UNION

SEE PLANS

SCREW PLUG

ACCESS
SERVICING
MAINTAIN

9
M

NOTE FOR EQUIPMENT THAT CANNOT BE PROVIDED WITH AUXILLIARY DRAIN PAN:  PER FBCM-2023,
SECTION 307.2.3: A WATER-LEVEL DETECTION DEVICE CONFORMING TO UL 508 SHALL BE PROVIDED
THAT WILL SHUT OFF THE EQUIPMENT SERVED IN THE EVENT THAT THE PRIMARY DRAIN IS BLOCKED.
THE DEVICE SHALL BE INSTALLED IN THE PRIMARY DRAIN LINE, THE OVERFLOW DRAIN LINE, OR IN THE
EQUIPMENT-SUPPLIED DRAIN PAN, LOCATED AT A POINT HIGHER THAN THE PRIMARY DRAIN LINE
CONNECTION AND BELOW THE OVERFLOW RIM OF SUCH PAN.

UNIT BASE RAIL

WOOD NAILING STRIP

RIGID INSULATION.

SEE ARCHITECTURAL
ROOF CONSTRUCTION

MOUNTING FRAME.

THE MECHANICAL CONTRACTOR TO 
IT SHALL BE THE RESPONSIBILITY OF 

INSURE THE UNIT IS INSTALLED LEVEL 

NOTE:

CONTROL & POWER
INSIDE CURB

ROOFING MATERIALS
REF. ARCHITECTURAL

26 GAUGE RAIN
SHIELD

PRE-FAB CUSTOM ROOF 

UNIT.  N.R.C.A. APPROVED
CURB FURNISHED WITH 

14" MINIMUM

PROVIDE 2 LAYERS OF 1-1/2"

CORNERS AND OPEN AREAS
(DUCTBOARD) UNFACED. STUFF
3# DENSITY INSULATION BD

WITH BATT INSULATION.

11
M

SPIN-IN FITTING
WITH DAMPER

DOES NOT PERMIT ROUND DUCT CONNECTION
INDICATED ON PLANS WHERE DUCT DEPTH 
RUN-OUT SIZE OR RECTANGULAR DUCT TAP
PROVIDE ROUND SIDE TAKE-OFF FOR

DAMPER

SPIN-IN FITTING WITH
INSULATED

EXTEND DAMPER

CEILING
DIFFUSER

OPERATOR THRU
DUCT INSULATION

PANDUIT CLAMP

SECURE FLEXIBLE DUCT
TO DUCT COLLAR AND

CEILING

SUPPLY DUCT

17
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FLEXIBLE DUCT
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INLINE FAN

FLEXIBLE DUCT
CONNECTION

FOR DUCT SIZES
REFER TO PLAN

SUSPEND UNIT FROM STRUCTURE
WITH ISOLATORS

VIBRATION ISOLATORS 

BSRA OR EQUAL
AMBER BOOTH TYPE

15
M

FOR DUCT SIZES
REFER TO PLAN

STRAIGHT DUCT
MIN. 4.5 DIA. RIGID


