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SECTION 23 73 13 – modular air handling units
PART 1 -  GENERAL 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.  

1.02 SUMMARY 
A. Perform all Work required to provide and install modular air handling units, including factory installed fans, dampers, coils, motors, and any specialty equipment as indicated in the Contract Documents with supplementary items necessary for proper installation. 
B. This section includes factory-assembled modular air handling unit (AHU) that includes but is not limited to the following:

1. Casing.

2. Fans.

3. Bearings and drives.

4. Coils.

5. Filter sections.

6. Additional sections.

7. AHU dampers. 

8. Accessories.

1.03 REFERENCE STANDARDS 
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date. 
B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project. 
C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within the following references: 
1. AFBMA 9 ‑ Load Ratings and Fatigue Life for Ball Bearings. 

2. AFBMA 11 ‑ Load Ratings and Fatigue Life for Roller Bearings. 

3. AMCA 99 ‑ Standards Handbook. 

4. AMCA 210 ‑ Laboratory Methods of Testing Fans for Rating Purposes. 

5. AMCA 300 ‑ Test Code for Sound Rating Air Moving Devices. 

6. AMCA 301 ‑ Method of Publishing Sound Ratings for Air Moving Devices. 

7. AMCA 500 ‑ Test Methods for Louver, Dampers, and Shutters.
8. ARI 260 -
Sound Rating of Ducted Air Moving and Conditioning Equipment

9. ARI 410 ‑ Forced‑Circulation Air‑Cooling and Air‑Heating Coils. 

10. ARI 430 ‑ Central‑Station Air‑Handling Units. 

11. ARI 610 ‑ Central System Humidifiers. 

12. NEMA MG1 ‑ Motors and Generators. 

13. NFPA 70 ‑ National Electrical Code. 

14. NFPA 90A – Flame and Smoke Spread Ratings. 

15. SMACNA ‑ HVAC Duct Construction Standards ‑ Metal and Flexible. 

16. UL 900 ‑ Test Performance of Air Filter Units.

17. ANSI/ASHRAE/IESNA Standard 90.1 - Energy Standard for Buildings Except Low-Rise Residential Buildings.
1.04 QUALITY ASSURANCE 
A. Performance Ratings:  Conform to ARI Standards; bear ARI 430 certified rating seal.  If unit is not ARI 430 rated, unit shall be tested in accordance with the standards to establish acceptability.

B. Sound Ratings:  Test air handling unit in accordance with AMCA 300 (ASHRAE 68) and ARI 260 Guidelines.

C. Air Coils:  Certify capacities, pressure drops, and selection procedures in accordance with ARI 410.

D. Manufacturer:  Regularly engaged in production of components that issues complete catalog data on total product and has at least two (2) years of manufacturing experience for the product specified.

E. Base performance on sea level conditions, unless otherwise scheduled.

F. Provide complete unit including components designed to operate within range of 35 degrees F to 135 degrees F ambient temperature, 20 to 70 percent relative humidity in conditioned mechanical rooms and 100 percent relative humidity in unconditioned mechanical rooms.

G. The Contract Documents are based on the equipment scheduled.  Contractor is advised that the use of equipment other than that scheduled may directly affect and require coordination with (but not limited to) the following items:

1. Mechanical room sizes and building structural conditions, with required clearances.

2. Electrical starter/disconnect switch, wire and conduit sizes; electrical clearances as per NEC.

3. Ductwork and piping layouts and return air opening sizes and locations.

4. Plumbing floor drain location.

H. Units shall fit into the space available with adequate clearance for service as determined by the Engineer.  Submitted units, which do not meet these criteria, shall be rejected.  Do not assume that all of the manufacturers listed as acceptable manufacturers will provide a unit that will fit in the space allocated.  Selection of acceptable manufacturers is not based on whether the manufacturer’s standard stock unit will fit into every space allocated.  A custom or semi-custom air-handling unit may be required to meet project space and performance requirements.

1.05 SUBMITTALS 
A. Product Data and Record Documents: 
1. Provide literature that indicates dimensions, weights, capacities, ratings, fan performance, gages and finishes of materials, electrical characteristics and connection requirements.  Refer to detailed listing of submittal data in this Section.

2. Provide data of filter media, filter performance data, filter assembly, and filter frames as tested and certified per ASHRAE standards and NFPA 90 flame spread and smoke rating standards.
3. Provide fan curves with specified operating point clearly plotted, as tested and certified per AMCA standards. Ratings to include system effects. Bare fan ratings will not satisfy this requirement, but shall be submitted for comparison purposes. All fan data shall be generated from specified testing. The fan shall compare favorably with the scheduled data listed in the Drawings. Where two fans are operated in parallel, provide Hagen's Line plots on fan curves to prove that fans will not be operating in the unstable region
4. Submit sound power level data for both fan outlet and casing radiation at rated capacity, as tested and certified per AMCA and ARI 260 standards. All fan data shall be generated from specified testing. The fan shall compare favorably with the scheduled data listed in the construction Drawings. The selected unit will not exceed the scheduled sound power data.
5. Unit manufacturer shall submit full sound performance data to the Project sound consultant for evaluation. Unit shall be finally configured so as not to exceed sound levels as scheduled on Contract Documents.

6. Provide data on all coils as tested and certified per ARI standards.

7. Submit electrical requirements for power supply wiring including wiring diagrams for interlock and control wiring, clearly indicating factory‑installed and field‑installed wiring. 

8. All materials shall have NFPA-90 rating of 25/50 or better. 

9. Submit cataloged coil moisture carryover curves.  The curves shall be plotted at the coil operating point and shall show the maximum coil moisture carryover limits.
10. Base Rail Height Calculations:  Provide calculations for required base rail heights to allow for proper condensate trapping per condensate drain details. 

B. Operation and Maintenance Data: 
1. Include instructions for lubrication, filter replacement, motor and drive replacement, spare parts lists, and wiring diagrams.
2. Provide Operating and Maintenance (O&M) Manuals for air handling units.  In addition to a full set of manuals with closeout documentation, each unit shall ship with its own manual permanently mounted inside the unit casing fan section in a watertight enclosure.

3. Permanently mount condensate trapping calculation instructions within the unit O&M Manual that illustrates the unit casing at the condensate drain connection.

4. Manufacturer's Instructions:  Provide Start-up information and maintenance required prior to Start-up.

1.06 DELIVERY, STORAGE and HANDLING 
A. Deliver, store, protect and handle products to the Project Site under provisions of Division 01 and Division 20.

B. Accept products on Site in factory‑fabricated protective containers or covered to protect from weather and construction debris, with factory‑installed shipping skids and lifting lugs.  Inspect for damage and make any necessary repairs at no expense to the Owner.

C. Store in clean dry place and protect from weather and construction traffic.  Handle carefully to avoid damage to components, enclosures, and finish.  Replace damaged equipment.

D. Protect openings in casing and seal them with plastic wrap to keep dirt and debris, also protect coils from entry of dirt and debris with pipe caps or plugs. 
1.07 Extra Materials
A. Provide [one] [two] additional sets of specified filters for each unit, packaged for storage after each unit has been tested and operated for final acceptance by Owner. Tag products to identify associated unit.
1.08 schedules on Drawings
A. In general, all capacities of equipment, and motor and starter characteristics are shown in schedules on the Drawings.  Reference shall be made to the schedules for such information. The capacities shown are minimum capacities.  Variations in the capacities of the scheduled equipment supplied under this Contract will be permitted only with the written direction of the Owner.

B. Insofar as is possible, all items of the same type (i.e., coils, fans, etc.) shall be by the same manufacturer.

C. Where installation instructions are not included in the Contract Documents, the manufacturer’s instructions shall be followed.

D. Motor and wheel diameters shown on the AHU schedules are the minimum. If a larger wheel diameter or horsepower is required, it shall be so quoted and noted on evaluation forms in this section.

PART 2 -  PRODUCTS 

2.01 GENERAL 
A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction. 
B. All air handling units shall be a draw-through configuration type unless noted otherwise (as scheduled) double-wall air-handling unit meeting or exceeding the performance requirements and capacities as shown.  All internal components specified shall be factory furnished and installed.  Units shall be post and panel bolted modular and sectionalized construction for ease of disassembly and reassembly for maintenance, cleaning, and inspection in accordance with the most recent edition of ASHRAE Standard 62.  At a minimum, sectionalized modules shall consist of fan, coils, access and filter sections.  All internal components specified shall be factory furnished and installed as applicable.

C. Provide all necessary and required tags and decals to aid in the service or indicate caution areas. 

D. Ship unit in one piece whenever possible.  If shipping splits are required for installation, the unit must be assembled, with all required gasketing, under direct supervision of factory trained and employed personnel from the unit manufacturer. Written approval from the equipment manufacturer certifying the installing mechanical Contractor as qualified for assembly is acceptable as an alternative for supervision.  The equipment manufacturer, however, shall not relinquish its responsibility for the correct assembly of units.

E. Provide complete unit with segments as indicated on Drawings and in this Specification or as required for unit operation in accordance with performance requirements specified herein.  Refer to filter Specification Section for filter requirements. 

2.02 manufacturers
A. Equipment Procurement Procedure.
2.03 UNIT CASING

A. Base Rail:  
1. Minimum 12 gage, continuous full-length galvanized structural steel unit perimeter base frame rail to form a unitized assembly.  
2. Base rail height shall be sufficient to allow proper condensate trapping. Lowest coil condensate drain connection shall be a minimum of 6 inches from the bottom of the rail.

B. Casing Walls:  
1. Provide post and panel construction with unit casing walls of minimum 16 gage or equivalent exterior and 20 gage solid interior G90 galvanized steel panels for all sections. 
2. Casing walls shall be non-load bearing and must allow air handling unit interior cleaning of microbial growth and other debris per the latest ASHRAE Standard 62.  
3. Provide gaskets between section and access panels.  All panels shall be sealed to create an airtight unit. Assemble sections with gaskets and bolts.  Sheet metal screws are not acceptable as use as panel or frame fasteners.  Reinforce and brace unit housing with steel angle framework to provide rigidity and prevent pulsations.  Provide thermal breaks between inner and outer walls and posts to prevent moisture condensation on the exterior of the unit. Any condensation on the units shall be corrected to the satisfaction of the Owner and at no expense to the Owner. 
4. The manufacturer shall certify that the unit casing leakage shall not exceed 0.5 cfm per square foot of cabinet area at 8 inches positive or negative static pressure.  Panel deflection shall not exceed L/240 ratio at a maximum 5 inches of positive or negative static pressure. Deflection shall be measured at the midpoint of L, which is the panel height.

C. Insulation:  
1. Provide factory insulated casing sections with expanded foam or non-compressed fiberglass (three pound per cubic foot density) insulation with a minimum R-value of 12. 
2. Insulation and adhesive shall meet requirements of NFPA 90A.  Insulation shall meet the erosion requirements of UL181.  
3. No insulation surfaces shall be exposed to the airstream.  Install insulation in manner to not be disturbed when panels are removed.

D. Access/Inspection Doors:  
1. Provide galvanized steel double wall inspection doors of the same thickness and construction as the casing panels.  Provide full-perimeter flush mounted and gasketed doors with a latch and handle assembly.  
2. Provide heavy-duty cadmium plated steel or stainless steel hinges.  
3. Provide access doors on fan and filter section of the unit and additional locations where specified on the Drawings. 
4. Hinges shall be interchangeable with the door handle hardware to allow for alternating door swing in the field to minimize access interference. Door handle hardware shall visually indicate locking position of door latch external to the module.  Door latching hardware shall not penetrate the access doors.   
5. All access doors shall open against air pressure, unless approved by the Owner in writing. 
6. Where scheduled, dual thermal pane windows shall be provided in all access doors.  Minimum window dimensions shall be 8-inch x 8-inch.

E. Coil Casings:  
1. Construct coil section so coils can be removed without affecting structural integrity of casing.  Completely enclose connections, coil headers, and return bends.  
2. Provide Type 304 stainless steel coil frame with intermediate casing supports as required. 

F. Drain Pans:  
1. Provide drain pans constructed of Type 304 stainless steel on airside with insulation between pan and casing. The drain pan insulation shall be closed cell foam injected water impervious rigid type, minimum R-value of 8, and shall occupy all voids and areas between the drain pan and outer wall to prevent the occurrence of trapped water, condensation, and microbial growth.  Fiberglass drain pan insulation is not acceptable.  
2. Any condensation from the drain pan or drain connection shall be corrected by unit manufacturer to the satisfaction of the Owner, and at no expense to the Owner.  
3. Drain pan shall have raised lips, welded corners, and stainless steel threaded pipe drain connection to match the drain pan and prevent dielectric corrosion. 
4. Drain pan connections that penetrate the base rail must be a minimum of 6 inches in height as described above, and shall come factory insulated in a permanent aluminum jacket to prevent condensation of moisture under the unit.  
5. Drain pans must be triple sloped for complete drainage and in compliance with ASHRAE Standard 62.  Unit condensate drain inlet shall be centered on bottom of drain pan to allow complete drainage. Provide drain pans extending under complete cooling coil section and extending 24 inches minimum downstream of cooling coil.  Provide intermediate drain pans that extend minimum of 6 inches from the coil face with downspouts to bottom drain pan for cooling coil banks more than one coil high. Intermediate drain pans shall be stainless steel to match the main drain pan.

G. Blow-Through Units:  
1. Not allowed.
H. Provide a permanent factory-installed sealable port on each section of unit to allow for testing and balancing of system, except where port would be blocked by filters or coils.   

2.04 FANS 

A. Fan Sections:

1. Provide fan sections with, airfoil (AF), backward inclined (BI), or single-width single-inlet (SWSI) plug (PF) fans, minimum class II, as scheduled. The fan wheel shall have a minimum number of 9 blades.
2. Higher RPM AF and BI fan casings shall come equipped with additional heavy duty rectangular angle framework for increased strength and stability.  
3. Fan and unit performance shall be rated and certified in accordance with ARI 430, AMCA300 and ARI 260 as specified elsewhere herein.  
4. Fan wheels shall be constructed aluminum or stainless steel, keyed to the fan shaft, and shall be statically and dynamically balanced at the factory as a complete fan assembly regardless of duty.  Dynamic fan balancing shall be conducted from 16Hz to 60Hz to identify and eliminate critical speeds to ensure stable operation through the entire operating range of the fan and drive assembly.  
5. Forward factory balancing test report upon request of Engineer.

B. Mount motor drive and fan on integral framework, internally isolated from the casing with factory installed 1-inch deflection spring vibration isolators on units with 8 square feet of coil area or less, and 2-inch deflection on units with coils greater than 8 square feet in area.  The fan, drive, and base assembly shall be factory point load tested and balanced with corner isolators selected accordingly for increased stability and to minimize fan assembly noise and vibration and extend bearing life.

C. Provide internal flexible connection on discharge of fan to isolate fan from casing. Additionally, provide spring loaded fan-shroud-to-casing thrust restraints for all airfoil and backward inclined fans, and on all units with coil face areas greater than 30 square feet.

2.05 BEARINGS AND DRIVES

A. Bearings:  
1. Provide self‑aligning grease lubricated pillow-block ball bearings.  Bearings shall be lubricated at the factory and equipped with means for lubrication on the outside of the bearing housing. 
2. Bearings shall be designed for an average life (L10) of at least 200,000 hours at the maximum horsepower and operating speed for the classification. 
3. Opposite drive side fan bearings shall be sized appropriately to prevent premature wear and bearing skating from uneven loads on bearings to extend bearing life.

B. Motors and Controllers:  Motors shall be in compliance with motors and controllers Specification Section.

C. Shafts:  
1. Solid hot rolled steel, ground and polished, with key‑way, and protectively coated with lubricating oil.  
2. Shafts shall not pass through first critical speed as unit comes up to rated RPM and shall be balanced as part of the fan assembly as described above

D. V‑Belt Drive:  
1. Cast iron or steel sheaves, dynamically balanced, bored to fit shafts and keyed.  
2. Variable and adjustable pitch sheaves for motors 15 horsepower and under. Select variable and adjustable pitch sheaves so required RPM is obtained with sheaves set at mid‑position.  
3. Provide fixed pitch sheaves for motors equipped with variable speed drives. Provide belts and drive rated for minimum one and one-half times nameplate rating of motor. 

4. This method is the least desired 

E. Direct Drive:  Units with scheduled plug/plenum fans and variable frequency drives shall be direct drive. 

2.06 WATER COILS

A. Provide counterflow chilled water and hot water coils as scheduled. Provide vertical or horizontal coil connection entry to unit casing as scheduled or shown on the Drawings to maximize maintenance accessibility and minimize coil piping and valve interference.

B. Slide coils into casing through removable end panel with blank off sheets and sealing collars at connection penetrations. 

C. Rate coils in accordance with ARI certified data.  Select coil to provide capacity in accordance with water flow and temperatures scheduled on Drawings with maximum water pressure drop through coil as scheduled and a maximum velocity in tubes of 8 feet per second.  Provide coil with maximum face velocity of 425 fpm for constant volume applications and 450 fpm for variable volume applications or as indicated otherwise on Drawings. 

D. Provide 1/2-inch or 5/8-inch outside diameter copper tube coils, staggered in direction of airflow, with aluminum plate fins, maximum 6-row and nine (9) fins per inch with copper headers. Steel pipe water connections shall be welded to copper headers with silica-bronze weld to prevent dielectric corrosion of dissimilar metals and extend the life of the coils. If additional rows are required pipe coils in series and provide access section between coils.

E. Provide coils with plate fin wall thickness of 0.006-inch and tubes of minimum wall thickness of 0.035‑inch for 5/8-inch coils and 0.020 for 1/2-inch coils. Connect tubes to header that provides equal flow to all tubes and provide single point connections for supply and return piping per coil. Factory test all coils to 325 psig and forward coil test reports to the Engineer with submittal documentation.

2.07 Steam Coils
A. All steam coils shall be steam-distributing type non-freeze 1-inch outside diameter seamless copper outer tubes having 0.035-inch minimum wall thickness.

B. Inner tube shall be 5/8-inch outside diameter seamless copper tubes having 0.025-inch minimum wall thickness. 

C. Coil shall have 0.008-inch thick aluminum fins suitable for use with steam at a maximum temperature of 400 degrees F and a maximum pressure of 200 psig. 

D. Coil headers shall be cast iron or I.P.S. brass or as specified hereinafter for chilled water coils.

E. Coils shall have a maximum of two (2) rows and a maximum of eight (8) fins per inch.

2.08 FILTER SECTIONS

A. General:  
1. Air shall not be allowed to bypass around filters.  Provision shall be made to positively lock filters in place to prevent shifting.  
2. Provide applicable filter and final filter sections as scheduled or shown on the Drawings. 
3. Provide specified filters for use during construction and replace with new filters prior to testing and balancing. Replace filters as needed between testing and balancing, functional performance tests and final acceptance by Owner. 
4. Some units may have multiple filter sections and multiple filter types.  Some filter section types shown here may not be used on the Project.

B. Angle Filters:  Low-velocity angular filter frames with integral, side-access, galvanized steel or extruded aluminum filter frames suitable for 2-inch media.   Combine with mixing box where scheduled on Drawings. 

C. Flat Filters:  Flat (perpendicular to airflow direction) filter frames with integral, side-access, galvanized steel or extruded aluminum filter frames suitable for 2-inch or 4-inch media (as scheduled).   

D. Open Return Filters:  Flat (perpendicular to airflow direction) filter frames with integral, front-access, galvanized steel or extruded aluminum filter frames suitable for 2-inch or 4-inch media (as scheduled).   

E. Cartridge (Rigid) Filters:  Flat (perpendicular to airflow direction) filter frames with integral, front or side-access, galvanized steel or extruded aluminum filter frames, with neoprene gasketing on the leaving air side of the filter, suitable for a 2-inch pre-filter media and a 12-inch rigid filter media.   

F. HEPA Filters:  Flat (perpendicular to airflow direction) filter frames with integral, front-load access, galvanized steel or extruded aluminum filter frames, with leak-free neoprene gasketing on the leaving air side of the filter, suitable for a 24-inch high efficiency HEPA filter media.   

G. Filter Gauges:  Magnahelic differential pressure gauges shall be installed and mounted on drive side of unit to measure the pressure drop across the filter sections as indicated on the Drawings. 

H. Refer to filter specification section for filter media. 

I. Refer to Drawings for type of filter media scheduled per unit.

2.09 ADDITIONAL SECTIONS

A. All additional sections of the unit, including blank sections and turning sections required for proper unit operation, maintenance, and configuration, shall meet the unit casing requirements listed in this Section.  Refer to Drawings for additional sections required. 

B. Mixing Box Section:  Where specified or shown on the Drawings, provide with factory-mounted interconnected outside and return air dampers mounted in a galvanized frame.  Mixing box section shall be configured to allow access to front-load filter frame.

C. Economizer Section:  Where specified or shown on the Drawings, provide an economizer section complete with three sets of dampers to control return, exhaust and outside air.  

D. Diffuser Section:  Provide with perforated diffuser plate that assures an even distribution of airflow across the entire unit internal area.  Units are specified with final filters or blow-through coils, shall have a diffuser section immediately downstream of the fan. 

E. Access Section(s):  Provide access sections with door where specified or shown on Drawings.   Floors of access section must be heavy-duty to accommodate maintenance personnel/equipment. Door size shall be at least 18 inches wide and full panel height up to 72- inch tall units. 
F. Discharge Plenum:  Provide a discharge plenum as the last section in the direction of airflow where specified or shown on the Drawings.  The plenum shall be suitable for single or multiple discharges as indicated on the Drawings. Positive pressure plenum access doors must swing inward against air pressure to prevent personnel injury.

G. Multi-Zone Section:  
1. Provide a multi-zone section where specified or indicated on the Drawings. 
2. The multi-zone section shall have factory installed, internally sealed hot and cold decks, and a neutral deck where a triple-deck multi-zone is specified.  
3. A balance plate shall be provided to equate the pressures.  
4. Factory hot, cold, and neutral deck dampers shall be provided.  Dampers shall be removable from the unit and each other.  Dampers shall be on a single shaft. 
2.010 AIR HANDLING UNIT DAMPERS

A. Provide ultra-low leakage opposed blade dampers furnished by the unit manufacturer with galvanized steel double-skin airfoil blades.  Blades shall have vinyl or rubber blade edge seals and compressible jamb seals.  Blades shall rotate on stainless steel sleeve bearings.  Dampers must be constructed and tested so as to have a leakage rate not to exceed 5 cfm per square foot. at 1 w.g. differential pressure. 

B. Multi-Zone Dampers:  
1. Factory-mounted in galvanized steel frame.  
2. Damper blades shall be constructed of galvanized steel double-skin airfoil or stamped steel blades.  Blades shall have vinyl or rubber blade edge seals and compressible jamb seals.  Blades shall rotate on stainless steel sleeve bearings.  
3. Linkage shall have external connections.  Number of zones shall be as shown on the Drawings.  Multi-zone dampers must be constructed and tested so as to have a leakage rate not to exceed 11 cfm per square foot at 1 w.g. differential pressure. 

2.011 ELECTRICAL PROVISIONS

A. Fan motors shall be factory mounted and wired to an external disconnect switch within sight of the motor access door. Fan motors shall be interlocked with fan access door to shut down fan when door is opened.  Specification 20 05 13 refers to the NEMA standards and publications relevant to applications and use of both EMT and liquid tight flexible conduit (maximum 36 inch length).
B. Disconnect switches and starters shall be mounted independent of the unit to allow for maintenance access and access to AHU components. Locate disconnect switches within close proximity and sight of the electrical component. Interlock fan motor starters with a position limit switch located at the fan section access door. The limit switch shall de-energize the fan motor or other electrical components when the access door is opened.

C. Provide water-proof, two-lamp linear fluorescent light fixtures with electronic ballasts manufactured by Cooper. The light fixtures in each air handling unit section shall be switched.  Wire lights to external 120V, 20A power connections for connection by Division 26.  Fixtures and lamps shall comply with Division 26 requirements.
2.012 Ultra Violet Germicidal Irradiation Systems
A. Where scheduled on the Drawings, provide factory installed Ultra Violet (UV) Germicidal Irradiation lamps.  Lamps shall provide a minimum irradiance of 9 Watts per square foot or 96.54 Joules per square meter at the cooling coil surface and at the coil leaving air temperature scheduled on the Drawings.

B. UV lamps shall be located:

1. Downstream of cooling coils.

2. Above condensate drain pans.

3. Up-stream of final filtration sections.

C. Lamps shall be UL listed for application in air handling systems.

D. Lighting systems shall be moisture resistant with electronic ballasts and shall be wired using moisture resistant conduit.

E. UV Light fixtures shall be capable of being switched on and off at the respective AHU section access door.

F. Lamps shall be interlocked with access door position limit switches such that they are de-energize when the doors open.

G. Lamps shall be installed on a stainless steel grid using stainless steel fasteners in accordance with the manufacturer’s installation instructions.

H. Units with view ports from which the lamps can be seen shall be labeled to warn of possible eye damage.

I. Replacement lamps for UV systems shall be standard types which are not proprietary and are available from multiple sources.

J. All penetrations through AHU walls shall be thoroughly sealed to ensure no leakage. All UV susceptible materials in the AHU shall be shielded from line of sight UV.  Installer shall remove all foreign matter such as dirt, metal shavings, etc... upon completion of installation.

PART 3 -  EXECUTION 

3.01 INSTALLATION 
A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction. 
B. All installation shall be in accordance with manufacturer’s published recommendations. 

C. Make joints and connections fully gasketed and air‑tight. 

D. Install filters. 

E. Install units on equipment supports as described in vibration isolation specification section. 

F. Do not operate units for any purpose, temporary or permanent, until ductwork is clean, filters are in place, bearings have been lubricated, and fan has been test run under Owner representatives’ observation.

G. Casing Integrity:
1.  No field penetrations of the air handler casing are permitted. 
2. All penetrations required to accomplish testing, balancing, to provide power to internal devices, and to provide control signals to and from control devices shall be made and sealed at the factory.

3. Coordinate with the manufacturer to allow for all necessary penetrations to provide a complete, functioning, and maintainable system. Internal control devices shall be shipped to the air handler manufacturer for installation at no cost to the Owner. 

4. For units erected in field; with unit set in place, leveled and ready to receive ductwork connections, unit shall be tested for casing leakage by sealing all openings and pressure testing unit. The unit casing leakage shall not exceed 0.5 cfm per square foot of cabinet area at 5 inches positive or negative static pressure.  Panel deflection shall not exceed L/240 ratio at a maximum 5 inches of positive or negative static pressure. Deflection shall be measured at the midpoint of L, which is the panel height.
3.02 AIR HANDLING UNIT SUBMITTAL DATA

A. The information for each item listed below must be furnished as part of the shop drawing submittals. Additional data may be submitted on separate sheets. Submit the requested data on the forms provided. Provide data for the air-handling units noted on the Drawings.

B. General Data:

1. Air Handling Unit Manufacturer


2. Maximum Exterior Dimensions (Assembled)
a. Length (feet)


b. Width (feet)


c. Height (feet)


d. (Attach general arrangement drawing.)

3. Operating weight (pounds)


C. Filters:
1. Manufacturer


2. Type


3. Efficiency (percent)


4. Quantity


5. Pressure Drop
a. Clean


b. Dirty


6. (Attach manufacturer's literature.)

D. Final Filters:
1. Manufacturer


2. Type


3. Efficiency (percent)


4. Quantity


5. Pressure Drop
a. Clean


b. Dirty


6. (Attach manufacturer's literature.)

E. Preheat Coil:
1. Manufacturer


2. Air Flow (cfm)


3. Face Velocity


4. Air Entering Temperature (degrees F)


5. Air Leaving Temperature (degrees F)


6. Fins per Inch (9 maximum)


7. Rows (2 maximum)


8. Minimum Capacity (Btuh)


9. Rated Capacity (Btuh)


10. Steam Flow (lb./hr)


11. Air Pressure Drop (Inches w.g.)


12. Tube Diameter (Inches) 


13. Tube Material


14. Fin Height


15. Fin Material


16. Tube Wall Thickness


17. Coil Section Dimensions (Inches) 


18. Coil Weight


19. Frame Material


E. Fan Sound Power
at AHU
at AHU


(at design cfm)
Inlet
Outlet



1st Octave







2nd Octave







3rd Octave







4th Octave







5th Octave







6th Octave







7th Octave







8th Octave





20. Fan BHP (at design cfm)


a. (with clean filters)



21. Fan BHP (at design cfm)

a. (with fully loaded filters)



22. Motor Horsepower


23. Motor Efficiency (at design cfm)


24. Motor Efficiency (at 50 percent of design)


25. Motor Manufacturer and Model Number


26. Bearing Manufacturer and Model Number


27. Attach Manufacturer's Literature on:

a. Fan

b. Fan Curve at full RPM (design cfm)

c. Fan Curve at minimum recommended RPM

d. Motor

e. Fan Bearings

f. Fan Drive

g. Vibration Isolation

h. cfm vs. Total Unit kW Curve with Clean Filters for Fan

i. cfm vs. Total Unit kW Curve with Fully Loaded Filters for Fan

F. Cooling Coil:
1. Manufacturer


2. Air Flow (cfm)


3. Face Velocity
4. Air Entering Temperature (degrees F)

a. Dry Bulb


b. Wet Bulb


5. Air Leaving Temperature (degrees F)

a. Dry Bulb


b. Wet Bulb


6. Fins per Inch (9 maximum)


7. Rows (6 maximum)


8. Minimum Coil Capacity Sensible/Total (Btuh)


9. Rated Coil Capacity (Btuh)


10. Entering Water (gpm)
11. Entering Water Temperature (degrees F)


12. Leaving Water Temperature (degrees F)


13. Water Side Pressure Drop (Feet w.g.)


14. Air Side Pressure Drop (wet) (Inches w.g.)


15. Water Velocity (ft/min)


16. Number of Sections


17. Tube Diameter (Inches) 


18. Tube Material


19. Fin Height


20. Fin Material


21. Tube Wall Thickness


22. Coil Section Dimensions (Inches) 


23. Coil Weight


24. Frame Material


25. Finish


G. Heating Coil:
1. Manufacturer


2. Air Flow (cfm)


3. Face Velocity
4. Air Entering Temperature (degrees F)

5. Air Leaving Temperature (degrees F)

6. Fins per Inch (9 maximum)


7. Rows (2 maximum)


8. Minimum Coil Capacity Sensible/Total (Btuh)


9. Rated Coil Capacity (Btuh)


10. Entering Water (gpm)

11. Entering Water Temperature (degrees F)


12. Leaving Water Temperature (degrees F)


13. Water Side Pressure Drop (Feet w.g.)


14. Air Side Pressure Drop (wet) (Inches w.g.)


15. Water Velocity (ft/min)


16. Number of Sections


17. Tube Diameter (Inches) 


18. Tube Material


19. Fin Height


20. Fin Material


21. Tube Wall Thickness


22. Coil Section Dimensions (Inches) 


23. Coil Weight


24. Frame Material


25. Finish


H. Flow Element:


1. Type


2. Certified Accuracy


3. Pressure Drop
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