
		Office of Facilities Planning and Engineering	7000 Fannin, Suite 830	Houston, Texas 77030	WWW.UTH.EDU




UTHealth FPE Standard Specification

SECTION 23 73 00

AIR HANDLING UNITS UP TO 10,000 CFM


To receive current updates of standard specification Sections, please go to the web site at: http://www.uth.edu or contact the Office of Facilities Planning and Engineering


Rev No.	Date	Pages	Remarks
0	October 2022	6	Issuance 
			
			
			
			
			










SECTION 23 73 00 – AIR HANDLING UNITS UP TO 10,000 CFM
GENERAL
The following sections are to be included as if written herein:
Section 23 00 00 – Basic Mechanical Requirements
Section 23 05 29 – Sleeves, Flashings, Supports and Anchors
Section 23 05 53 – Mechanical Identification
SECTION INCLUDES
Packaged Air Handling Units
Heating Coils
Filter Sections
Face and Bypass Dampers
Multi‑zone Dampers
Cooling Coils
Humidifiers
Drives
RELATED SECTIONS
Section 23 05 16 ‑ Expansion Compensation
Section 23 05 13 ‑ Motors
Section 23 05 48 ‑ Vibration Isolation
Section 23 07 13 ‑ Ductwork Insulation
Section 22 13 16 ‑ Plumbing Piping:  Equipment Drains
Section 23 82 16 ‑ Air Coils
Section 23 84 13 ‑ Steam Grid Humidifier
Section 23 34 16 ‑ Centrifugal Fans
Section 23 31 00 ‑ Ductwork
Section 26 05 19 ‑ Cable, Wire and Connectors, 600 Volt
Section 26 27 26 ‑ Wiring Devices and Floor Boxes
REFERENCES
ABMA 9 ‑ Load Ratings and Fatigue Life for Ball Bearings
ABMA 11 ‑ Load Ratings and Fatigue Life for Roller Bearings
AMCA 99 ‑ Standards Handbook
AMCA 210 ‑ Laboratory Methods of Testing Fans for Rating Purposes
AMCA 300 ‑ Test Code for Sound Rating Air Moving Devices
AMCA 301 ‑ Method of Publishing Sound Ratings for Air Moving Devices
AMCA 500 ‑ Test Methods for Louver, Dampers, and Shutters
AHRI 410 – Forced Circulation Air Cooling and Air Heating Coils
AHRI 430 – Central Station Air Handling Units
ARI 610 ‑ Central System Humidifiers
ASTM D1654 – Standard Test Method for Evaluation of Painted or Coated Specimens Subjected to Corrosive Environments
NEMA MG1 ‑ Motors and Generators
NFPA 70 ‑ National Electrical Code
SMACNA ‑ HVAC Duct Construction Standards ‑ Metal and Flexible
UL 900 ‑ Test Performance of Air Filter Units
QUALITY ASSURANCE 
Performance Ratings: Unit shall be tested in accordance with ARI 430 to establish acceptability (note that the unit does not have to be ARI 430 certified).
Sound Ratings:  Test air handling unit in accordance with AMCA 300 (ASHRAE 68) and ARI 260 Guidelines.
SUBMITTALS 
Product Data and Record Documents: 
Provide literature that indicates dimensions, weights, capacities, ratings, fan performance, gages and finishes of materials, electrical characteristics and connection requirements.  Refer to detailed list of submittal data in this Section.
Note each deviation and reason for the deviation on the shop drawing submittal.
Provide fan curves with specified operating point clearly plotted, as tested and certified per AMCA standards (refer to fan array section for AMCA requirements on fan arrays). Ratings to include system effects inside the air handling units. Bare fan ratings will not satisfy this requirement, but shall be submitted for comparison purposes. All fan data shall be generated from specified testing. 
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. 
Submit electrical requirements for power supply wiring including wiring diagrams for interlock and control wiring, clearly indicating factory‑installed and field‑installed wiring. 
All electrical power, lighting, and TAB access ports are to be noted on the submittal Drawings.  
Operation and Maintenance Data: 
Include instructions for lubrication, filter replacement, motor and drive replacement, spare parts lists, and wiring diagrams.
Provide Operating and Maintenance (O&M) Manuals for air handling units. 
Manufacturer's Instructions:  Provide Start-up information and maintenance required prior to Start-up. Coordinate with Division 01, 23, and 26 Commissioning Specifications.
DELIVERY, STORAGE and HANDLING 
Deliver, store, protect and handle products to the Project Site under provisions of Division 01 and Section 23 00 00.
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.
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.
Protect openings in casing and seal them with plastic wrap to keep out dirt and debris. Protect coil pipe connections from entry of dirt and debris with pipe caps or plugs. 
Under no circumstances are air handling units to be used for storage of construction materials.
schedules on Drawings
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.  Fan motor horsepower (unless noted otherwise) is maximum horsepower.  Fan Brake horsepower cannot be exceeded by more than 5%.  Variations in the capacities of the scheduled equipment supplied under this Contract will be permitted only with the written direction of the Engineer and Owner.
Where installation instructions are not included in the Contract Documents, the manufacturer’s instructions shall be followed.
ENVIRONMENTAL REQUIREMENTS
Do not operate units for any purpose, temporary or permanent, until ductwork is clean, filters are in place, bearings lubricated, and fan has been test run under observation.
EXTRA MATERIALS
Furnish under provisions of Section 23 00 00.
Provide one set for each unit of fan belts, and filters.
PRODUCTS
MANUFACTURERS
Carrier
Climate Craft
Trane
Temtrol
Thermal Corporation
Substitutions:  Under provisions of Section 23 00 00
GENERAL DESCRIPTION
Configuration:  Fabricate with fan and coil section plus accessories, including:
Filter section
Heating coil
Cooling coil section
Fan section
Humidifier
Performance Base:  Sea level conditions
Fabrication:  Conform to AMCA 99 and AHRI 430
CASING Construction
NOTE TO SPECIFICATION WRITER: ON OAHUs ALL SURFACES IN THE AIR STREAM FROM THE OUTSIDE AIR INTAKE TO THE COOLING COIL, INCLUDING BUT NOT LIMITED TO CASING, DAMPERS, FLOOR AND FILTER FRAMES, SHALL BE 316L STAINLESS STEEL. EXCEPTION TO THIS REQUIREMENT IS THE PREHEAT COIL.  MODIFY THIS SPECIFICATION TO SUIT.

AHU shall maintain structural integrity when wall panels are removed. Provide a unit frame of galvanized steel that provides the overall structure of the unit and does not rely on casing panels for structural integrity. Insulate frame in the same manner as the panels, roof, and floors.
Base Rail: Provide a 6” structural base rail under the full perimeter of the unit, formed from mill galvanized steel. Provide clearance for proper external trapping of drain pans. Base rail and lifting lug system shall not require additional support for rigging. Include base rail lifting lugs at each side of shipping splits and at unit corners.
Panel Construction:  Provide double wall AHU casing with panel insulation located between casing walls. Exposed insulation is unacceptable. Insulation shall be encapsulated with sheet metal so that air does not contact insulation. Panels shall be sealed at each corner and around their entire perimeter to eliminate airflow through the panel. The roof and floor shall have the same sealing and insulation requirements as the side panels. Casing shall leak no more than 1.5% of design CFM at +/- 10” w.g..
Panel Fire Requirements: Panel assembly shall meet UL standard 1995 for fire safety and shall comply with the requirements of NFPA 90A.
Insulation: Casing shall have no less than R-10 thermal resistance at any point on the unit. Panels shall be 2” thick at a minimum.
Materials: Panels shall be constructed of 16 gauge galvanized steel.
Access Doors:  Access doors shall meet the same construction and thermal requirements as panels as described in section 2.3 C, Panel Construction, above. Provide industrial style stainless steel hinges that permit 180 degrees of door swing. Provide latches with roller cams that ensure a tight seal. Provide a separate handle for each latching point. Doors serving access segments shall have an interior latch handle. Provide access doors with a locking hasp to accommodate a lockout device.
Floor Liner: Provide an additional 0.125” aluminum diamond tread plate floor liner in access sections.
Drain Pans:  Drain pans shall meet the same construction and thermal requirements as panels, as described in section 2.3 C, Panel Construction, above, with the exception that the drain pan shall be constructed of 16 gauge stainless steel. Drain pan and drain connection shall be sized to provide the design rate of condensate drainage at all times.
Drain pan shall slope at least 1/8” per foot from horizontal toward the drain outlet. 
Drain pan shall be sloped towards drain in at least two planes.
Drain pan shall be insulated like panels. Insulate plumbing associated with drain pans and connections.
Provide a drain connection made of the same material as the drain pan located at the lowest point of the pan and welded to the drain pan.
Provide drain pan under the complete width and length of the cooling coil and humidifier sections (if applicable). 
Drain pan shall allow visible inspection and physical cleaning on 100% of pan surface without removal of coil or humidifier.
FANS
Type:  Provide double width double inlet (DWDI) housed fans or single width single inlet (SWSI) as shown on equipment schedule and drawings. 
Provide fans with true airfoil blades unless otherwise scheduled.
Provide fans with the following accessories:
OSHA-compliant belt guard enclosing the fan motor drive.
Performance Ratings:  Conform to AMCA 210. Fan shall meet performance requirements indicated on schedule. Fans shall be Class I.
Sound Ratings:  AMCA 301; tested to AMCA 300.
Bearings:  Self-aligning, grease lubricated, ball or roller bearings with lubrication fittings extended to exterior of casing with copper tube and grease fitting rigidly attached to casing.
Mounting:  Locate fan and motor internally on vibration isolated welded steel base. Base shall be isolated from unit casing by springs with 1” or 2” static deflection as scheduled. Base shall be mounted to structural support members which shall span the AHU floor and mount directly to the air handling unit frame. Isolate discharge of fan from casing. Provide access to motor, drive, and bearings through removable casing panels or hinged access doors.  Refer to Section 23 05 48.
DAMPERS
Refer to section 23 33 00 – Ductwork Accessories.
DRIVES
V-Belt Drives:  All v-belt drives shall be designed for a minimum of 50% overload.  Where more than one belt is required, matched sets shall be used.  All belt drives shall be furnished with belt guards.
Variable Frequency Drives: See Section 23 29 23.
COILS:
Refer to Schedule and Section 23 82 16 – Air Coils for requirements.
FILTER
Refer to Schedule and Section 23 41 00 – Filters for requirements
Motor
Motor shall be inverter duty, high efficiency type per Section 23 05 13.
Finish:
All external parts of the unit shall be Brite G-90 galvanized.
EXECUTION
INSTALLATION
Install in accordance with manufacturer's instructions.
Install in conformance with ARI 435.
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