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SECTION 23 7300
INDOOR CENTRAL-STATION AIR-HANDLING UNITS
*************************************************************************************

LANL MASTER SPECIFICATION

This template must be edited for each project.   In doing so, specifier must add job-specific requirements.  Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer.  Once the choice is made or text supplied, remove the brackets.  The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these.  To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Mechanical POC. Please contact POC with suggestions for improvement as well.

When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.

Specification developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see ESM Chapter 1 Section Z10 Specifications and Quality sections.
*************************************************************************************

PART 1    GENERAL

1.1 SECTION INCLUDES
A. Section includes:

1. Modular factory fabricated indoor central station air-handling units and accessories.

1.2 PERFORMANCE REQUIREMENTS
A. Supplier-provided control systems, including instruments, signal transmissions, panels, cabinets, and other control and instrumentation requirements shall be coordinated with the Control and Instrumentation Subcontractor and in accordance with Article [2.15], Controls.  Some equipment controls are specified in other portions of the subcontract documents.  As part of the work of this section, coordinate with these other suppliers and trades to provide a complete and working equipment controls.

B. It is the responsibility of the bidder to read and conform to all sections of the specifications, review all subcontract drawings of all divisions, and coordinate with all equipment suppliers of material specified under other sections of the specifications.

C. Air handling units and associated motors shall perform satisfactorily in the following service conditions:

1. Elevation: 7500 feet above sea level.

2. Maximum ambient temperature: 104 degrees F.

3. Minimum ambient temperature: -20 degrees F.

4. 24-hour average temperature: not exceeding 86 degrees F.

*******************************************************************************************

Retain and edit the following article to match project requirements; use only for outdoor equipment.

*******************************************************************************************

5. Maximum solar heat gain: 110 W/sq ft.

D. Seismic Protection and Performance:  The seismic protection and performance of air-handling units shall be in accordance with Section 22 0548, Vibration and Seismic Controls for Plumbing Piping and Equipment.
*******************************************************************************************

Retain paragraph below if Sub is required to assume responsibility for the design.

*******************************************************************************************

E. Delegated Design:  Design vibration isolation and seismic-restraint details, including comprehensive engineering analysis by a professional engineer licensed in the State of NM, using performance requirements and design criteria indicated.
1.3 REFERENCES (As Applicable to Project)
A. American Bearing Manufacturers Association (ABMA):
1. ABMA 9 – Load Ratings and Fatigue Life for Ball Bearings.

2. ABMA 11 – Load Ratings and Fatigue Life for Roller Bearings.

B. American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE)

1. ASHRAE 33 – Method of Testing Forced Circulation Air Cooling and Air Heating Coils

2. ASHRAE 62.1 – Ventilation for Acceptable Indoor Air Quality

3. ASHRAE 52.2 – Method of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size

4. ASHRAE 90.1 – Energy Standard for Buildings Except Low-Rise Residential Buildings

5. ANSI/ASHRAE/USGBC/IES Standard 189.1 – Standard for the Design of High Performance Green Buildings Except Low-Rise Residential Buildings
C. Air Movement and Control Association International, Inc. (AMCA):
1. AMCA 99 – Standards Handbook.

2. AMCA 210 – Laboratory Methods of Testing Fans for Aerodynamic Performance Rating.

3. AMCA 300 – Reverberant Room Method for Sound Testing of Fans.

4. AMCA 301 – Methods for Calculating Fan Sound Ratings from Laboratory Test Data.

5. AMCA 500 – Test Methods for Louvers, Dampers, and Shutters.

D. Air-Conditioning, Heating and Refrigeration Institute (AHRI):
1. AHRI 260 – Standard for Sound Rating of Ducted Air Moving and Conditioning Equipment

2. AHRI 410 – Forced-Circulation Air-Cooling and Air-Heating Coils.

3. AHRI 430 – Central-Station Air-Handling Units.

4. ANSI/AHRI 610 – Central System Humidifiers for Residential Applications.

E. National Electrical Manufacturers Association (NEMA):
1. NEMA MG 1 – Motors and Generators.

F. National Fire Protection Association (NFPA):

1. NFPA 70 – National Electric Code.
2. NFPA 90A – Standard for the Installation of Air-Conditioning and Ventilating Systems.

3. NFPA 90B – Standard for the Installation of Warm Air Heating and Air-Conditioning Systems.

G. Sheet Metal and Air Conditioning Contractors (SMACNA):
1. SMACNA – HVAC Duct Construction Standard - Metal and Flexible.

H. Underwriters Laboratories Inc. (UL):
1. UL 900 – Air Filter Units.

1.4 SUBMITTALS

A. Shop Drawings: Indicate assembly, coil and frame configurations, unit dimensions, weight loading, required clearances, construction details, field connection details, and electrical characteristics and connection requirements.

B. Product Data, Submit the following:
1. Published Literature:  Indicate capacities, ratings, gages and finishes of materials, and electrical characteristics and connection requirements.

2. Filters:  Data for filter media, filter performance data, filter assembly, and filter frames.

3. Fans:  Performance and fan curves with specified operating point plotted, power, RPM.

4. Coils:  Certified -performance ratings with system operating conditions indicated.

5. Dampers:  Include leakage, pressure drop, and sample calibration curves. Indicate materials, construction, dimensions, and installation details.

6. Sound Power Level Data:  Fan outlet and casing radiation at rated capacity.

7. Electrical Requirements:  Power supply wiring including wiring diagrams for interlock and control wiring.  Indicate factory installed and field-installed wiring.

***************************************************************************************************

Provide LEED submittals only if the project is pursuing LEED certification. 

***************************************************************************************************

C. LEED Submittal:

1. Product Data for Prerequisite EQ 1:  Documentation indicating that units comply with ASHRAE 62.1, Section 5 - "Systems and Equipment".

2. Product Data for Prerequisite EA 2:  Documentation indicating that units comply with the minimum efficiency equal to the requirements in ASHRAE 90.1.

D. Manufacturer's Installation Instructions.

E. Operation and Maintenance Data:  Submit instructions for lubrication, filter replacement, motor and drive replacement, spare parts lists, and wiring diagrams.

****************************************************************************************************

Retain if Work of this Section is required to withstand specific design loads and design responsibilities have been delegated to Subcontractor or if structural data are required as another way to verify compliance with performance requirements

****************************************************************************************************

F. Delegated-Design Submittal:  For vibration isolation and seismic restraints indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the NM licensed professional engineer responsible for their preparation.
1. Vibration Isolation Base Details:  Installation details including anchorages and attachments to structure and to supported equipment.  Include auxiliary motor slides and rails and equipment mounting frames.

2. Design Calculations:  Calculate requirements for selecting vibration isolators and seismic restraints, and for designing vibration isolation bases.
1.5 QUALITY ASSURANCE

A. Outside Air Damper Leakage:  Test in accordance with AMCA 500.

B. AHRI Certification:  Air-handling units and their components shall be factory tested according to AHRI 430, "Central-Station Air-Handling Units," and shall be listed and labeled by AHRI.
C. NFPA Compliance:  Comply with NFPA 90A for design, fabrication, and installation of air-handling units and components.
D. Provide fans bearing with AMCA-certified rating seal.
E. Provide filter media with UL 900 rating or comparable standard and rating by any nationally recognized testing laboratory (NRTL) recognized in 29 CFR 1910.7.

F. Filters shall be the product of one manufacturer; assemble filter components to form filter banks from the products of one manufacturer.

G. Certify coil capacities, pressure drops, and selection procedures in accordance with AHRI 410.

H. Coils shall be the product of manufacturer regularly engaged in production of coils [with minimum 3 years' documented experience] who issues complete catalog data on such products.

I. Products Requiring Electrical Connection:  Listed and classified by any NRTL as suitable for the purpose specified and indicated.
1.6 DELIVERY, STORAGE, AND HANDLING

A. Comply with manufacturer's installation instructions for rigging, unloading, and transporting units.

B. Units shall be shipped fully assembled up to practical shipping and rigging limitations.  Units not shipped fully assembled shall have tags and airflow arrows on each section to indicate location and orientation in direction of airflow.  All openings shall be protected from the weather with materials suitable to withstand shipping and storage.  Shipping splits shall be clearly defined on submittal drawings.  Cost associated with non conformance to shop drawings shall be the responsibility of the manufacturer.  Each section shall have lifting lugs or shipping skid to allow for field rigging and final placement of section.

C. Deliver units to jobsite with fan motor(s), sheave(s), and belt(s) completely assembled and mounted in units.

D. Accept units and components on site in factory protective containers, with factory shipping skids and lifting lugs.  Inspect for damage.

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

1.7 WARRANTY

A. The equipment manufacturer shall provide, at no additional cost, a standard parts warranty that covers a period of one year from unit start-up or 18 months from shipment, whichever occurs first.
1.8 EXTRA MATERIALS

A. Furnish one extra set of fan belts, one extra set of filters for each air handling unit, and one extra set of gaskets for each access door.

PART 2    PRODUCTS

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS

A. Alternate products may be accepted; follow Section 01 2500, Substitution Procedures.
2.2 AIR HANDLING UNITS

A. Manufacturers:
1. [Trane] Model [________].

2. [Carrier] Model [________].

3. [McQuay] Model [________].

4. [York International] Model [________].

B. Manufacturer must clearly define any exceptions made to Plans and Specifications.  Any deviations in layout or arrangement shall be submitted prior to bid date.  Acceptance of deviation(s) from specifications shall be in the form of written approval from LANL Engineering.  Vendor is responsible for expenses that occur due to exceptions made.
2.3 GENERAL

A. Fabrication:  Conform to AMCA 99 and AHRI 430.

B. Provide factory-fabricated external support kit on the base of the unit.  Unit mounting devices not constructed of galvanized steel shall be chemically cleaned and coated with both a rust-inhibiting primer and finished coat of rust-inhibiting enamel.
***********************************************************************************************************

Edit the following descriptive specifications to identify Project requirements and to eliminate conflicts with manufacturers specified above.

***********************************************************************************************************

2.4 CONFIGURATION

A. Unit shall be [As indicated on Drawings] [Draw-through] [Blow-through] type air-handling unit of unitary design suitable for [medium] [high]-pressure operation plus accessories, including as applicable:
1. Fan section

2. Cooling coil section

3. Heating coil section
4. Filter section

5. [Humidifier section]
6. [Combination filter/mixing box section]
7. [Mixing box section]
8. [Face and bypass damper section]
9. [Multi-zone damper section]
2.5 UNIT CASING

A. Unit shall be constructed of a complete structural frame with removable panels.  Unit manufacturer shall ship separate segments so unit can be broken down for ease of installation in tight spaces.
B. Factory Finish for Steel and Galvanized-Steel Casings:  Apply manufacturer's standard primer immediately after cleaning and pretreating.

C. Outside Casing:
1. Galvanized Steel:  [0.064] [_____] inch.

2. Stainless Steel:  [0.0625] [_____] thick.

D. Inside Casing:
1. Galvanized Steel:  [Solid] [Perforated], [0.052] [____] inch thick.

2. Stainless Steel:  [Solid] [Perforated], [0.050] [____] inch thick.

E. Floor Plate:

1. Galvanized Steel:  [0.079] [____] inch thick.

2. Stainless Steel:  [0.0781] [____] inch thick.

F. Channel base [and drain pan] of welded steel.  Assemble sections with gaskets and bolts.

****************************************************************************************************

The one inch thick, 1-1/2 lb/cu ft or 3 lb/cu ft density insulation may be applied with or without weld pins.  Thicker insulation requires weld pins.

****************************************************************************************************

G. Insulation:  Neoprene coated, glass fiber, applied to internal surfaces with adhesive [and weld pins] with exposed edges of insulation coated with adhesive.

1. K’ factor at 75°F:  Maximum 0.26 Btuh-inch/sq ft/°F.

2. Density:  [1] [1-1/2] [2] inch thick, [1-1/2] [3] lbs/cu ft.

H. Access Panels:  Provide access panels, large enough to allow inspection and maintenance of air-handling unit's internal components.
1. Formed and reinforced, single- or double-wall and insulated panels of same materials and thicknesses as casing
2. Provide neoprene gasket applied around entire perimeters of panel frames.
3. Provide two or more cam lock type fasteners for panel lift-out operation.  Arrangement shall allow panels to be opened against air-pressure differential. 

****** [OR] ******

I. Walk-in Access Doors:  Provide hinged double wall access doors with multiple panels for access to sections and components requiring servicing.
1. Minimum access-door size unit shall be full height by 18 inches wide.
2. Provide continuous gasket seals around entire perimeters.
3. Galvanized steel insulated sandwich construction, for flush mounting, with hinges, gasket, latch, and handle assemblies.
4. Handles shall be quarter-turn type, operated internally and externally to the unit.
J. Lights:  Located in accessible sections suitable for damp locations with wire guards, factory wired to switch mounted on casing exterior adjacent to door [panel]. In humidifier sections, furnish lights suitable for wet locations.

K. Drain Pans:  Single wall thickness galvanized steel sheet with welded corners. Cross break and pitch to drain connection.
1. Furnish drain pans with asphalt base coating under cooling coil section (including coil piping connections, coil headers, and return bends) and humidifier section.
2. Units with stacked coils shall have an intermediate drain pan to collect condensate from top coil.
3. Drain connection shall be located at lowest point of pan and sized to prevent overflow.
4. Terminate with threaded nipple on [one end] [both ends] of pan.
L. Air-Handling-Unit Mounting Frame:  Formed galvanized-steel channel or structural channel supports, designed for low deflection (1/360 of span between supports), welded with integral lifting lugs.
1. Seismic Fabrication Requirements:  Fabricate mounting base and attachment to air-handling unit sections, accessories, and components with reinforcement strong enough to withstand seismic forces defined in Section 22 0548, Vibration and Seismic Controls for Plumbing Piping and Equipment."
2.6 FANS

A. Type:  [Forward curved,] [Backward inclined,] [Air foil,] [single width, single inlet, centrifugal] [double width, double inlet, centrifugal] [Vane axial] [plug] type fan.

B. Performance Ratings:  Conform to AMCA 210 and label with AMCA Certified Rating Seal.

C. Sound Ratings:  AMCA 301, tested to AMCA 300 and label with AMCA Certified Sound Rating Seal.

D. Bearings:  Self-aligning, grease lubricated, ball or roller bearings with lubrication fittings extended to exterior of casing with [copper] [aluminum] tube and grease fitting rigidly attached to casing.

E. Mounting:  Locate fan and motor internally on welded steel base coated with corrosion resistant paint.  Factory mount motor on slide rails.  Furnish access to motor, drive, and bearings through removable casing panels or hinged access doors.  [Furnish built-in inertia base of welded steel with bottom sheet and reinforcing grid for concrete ballast.]  Mount base on vibration isolators.

****** [OR] ******

F. Mounting:  Locate motor, drive, and belt guard on integral casing framework on exterior of casing.  Mount casing on vibration isolators.

G. Fan Modulation:  [Variable inlet vanes] [Variable frequency drives, see Section 26 2923].

H. Flexible Connection:  Separate unit from connecting ductwork.  Refer to Section 23 3101, “HVAC Ducts” for flexibility requirements.
2.7 MOTORS

A. Refer to Section 26 0700, “Induction Motors – 500 HP and Smaller” for motor requirements.

B. Motor Sizes:  Size as indicated on Drawings.

2.8 BEARINGS AND DRIVES

A. Bearings:
1. Pillow block type, self-aligning, grease-lubricated [ball bearings, with a minimum rated life of [200,000] [_______] hours according to ABMA 9], [or] [roller bearings, with a minimum rated life of [400,000] [_______] hours according to ABMA 11], cast-iron housing with zerk fittings and grease lines extended to outside unit.
****** [OR] ******

2. Prelubricated and Sealed, Ball Bearings:  Self-aligning, pillow-block type with a minimum rated life of [200,000] [_______] hours according to ABMA 9.
B. Shafts:  Solid, hot rolled steel, ground and polished, with key-way, and protectively coated with lubricating oil.  Designed for continuous operation at maximum-rated fan speed and motor horsepower, and with field-adjustable alignment.
C. V-Belt Drive:  Cast iron or steel sheaves, dynamically balanced, bored to fit shafts, and keyed.  Variable and adjustable pitch sheaves for motors 15 hp and under selected so required rpm is obtained with sheaves set at mid-position; fixed sheave for 20 hp and over, matched belts, and drive rated as recommended by manufacturer or minimum 1.5 times nameplate rating of motor.

D. Belt Guard:  Comply with requirements specified by OSHA and fabricate to SMACNA Standard; 0.106 inch thick, ¾-inch diamond mesh wire screen welded to steel angle frame or equivalent, prime coated.  Secure to fan or fan supports without short circuiting vibration isolation, with provision for adjustment of belt tension, lubrication, and use of tachometer with guard in place.

****************************************************************************************************

Choose options in Paragraph 2.9.A and retain subparagraph 1 if post-seismic operability is required per Section 22 0548.

****************************************************************************************************

2.9 INTERNAL VIBRATION ISOLATION [AND SEISMIC CONTROL]
A. Fans shall be factory mounted with manufacturer's standard restrained vibration isolation mounting devices having a minimum static deflection of [1 inch] [2 inches] [____ inches].

1. Seismic Fabrication Requirements:  Fabricate fan section, internal mounting frame and attachment to fans, fan housings, motors, casings, accessories, and other fan section components with reinforcement strong enough to withstand seismic forces defined in Section 22 0548, "Vibration and Seismic Controls for Plumbing Piping and Equipment.”
2.10 COILS

A. General

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

2. Casing with access to both sides of coils.  Enclose coils with headers and return bends fully contained within casing.

3. Fabricate coil section to allow removal and replacement of coil for maintenance and to allow in-place access for service and maintenance of coil(s).

4. All coils shall be completely cleaned prior to installation into the air handling unit.  Complete fin bundle in direction of airflow (upstream) shall be degreased and steam cleaned to remove any lubricants used in the manufacturing of the fins, or dirt that may have accumulated.
****************************************************************************************************

Retain subparagraph below if post-seismic operability is required per Section 22 0548.
****************************************************************************************************

5. Seismic Fabrication Requirements:  Fabricate coil section, internal mounting frame and attachment to coils, and other coil section components with reinforcement strong enough to withstand seismic forces defined in Section 22 0548, Vibration and Seismic Controls for Plumbing Piping and Equipment.

B. Fabrication

1. Tubes:  5/8 inch OD seamless copper arranged in parallel or staggered pattern, expanded into fins, brazed joints.  Provide tube supports for coils longer than 36 inches.
2. Fins:  Aluminum.

3. Casing:  Die formed channel frame of [16 gauge] [14 gauge] thick galvanized steel.

***************************************************************************************************

Retain one of first two subparagraphs below as applicable to the Project.

***************************************************************************************************

C. Water Cooling Coils

1. Headers:  Cast iron, seamless copper tube, or prime coated steel pipe with brazed joints.

2. Design for minimum working pressure of 200 psi and 220°F.
3. Configuration:  Drainable, with threaded plugs for drain and vent; threaded plugs in return bends and in headers opposite each tube.

D. Refrigerant Coils

1. Headers:  Seamless copper tubes with silver brazed joints.

2. Design for minimum working pressure of 250 psi gauge; clean, dehydrate, and seal with dry nitrogen charge.
3. Liquid Distributors:  Brass or copper venturi distributor with seamless copper distributor tubes.

4. Configuration:  Down feed with bottom suction to prevent trapping of oil.

***************************************************************************************************

Retain one of first four subparagraphs below as applicable to the Project.

***************************************************************************************************

E. Hot Water Heating Coils

1. Headers:  Cast iron, seamless copper tube, or prime coated steel pipe with brazed joints.

2. Design for minimum working pressure of 200 psig and 220°F.
3. Configuration:  Drainable, with threaded plugs for drain and vent; serpentine type with return bends on smaller sizes and return headers on larger sizes.

F. Gas-Fired Heating Section:

1. Fuel: Natural gas.

2. Heat Exchangers: [Aluminized] [Stainless] steel, welded construction.

3. Gas Burner:  [Atmospheric] [Induced draft] [Forced draft] type burner with adjustable combustion air supply, pressure regulator, gas valves, manual shut-off, intermittent spark or glow coil ignition, flame sensing device, and [automatic 100 percent shut-off pilot].

G. Electric Coils

1. Assembly:  Listed and labeled by an NRTL, with terminal control box and [hinged] cover, splice box, coil, casing, and controls.

2. Coil:  [Enclosed copper tube, aluminum finned element of coiled nickel-chrome resistance wire centered in tubes and embedded in refractory material] or [Exposed helical coil of nickel-chrome resistance wire with refractory ceramic support bushings].

3. Casing:  Die formed channel frame of [18 gauge] [16 gauge] [14 gauge] galvanized steel with 3/8 inch mounting holes on [3-inch] [6-inch] centers.  Provide tube supports for coils longer than 36 inches.
4. Controls:  Automatic reset thermal cutout, built-in [magnetic] [mercury] contactors [, control circuit transformer and fuse] [, manual reset thermal cutout] [, air flow proving device] [, fused disconnect] [, non-fused disconnect] [, load fuses].

H. Steam Heating Coils

1. Headers:  Cast iron with tubes expanded into header, seamless copper tube with silver-brazed joints, or prime-coated steel pipe with brazed joints.

2. Design for minimum working pressure of 100 psi and 400°F.
3. Configuration:  Drainable, with threaded plugs for drain and vent, threaded plugs in return bends and in headers opposite each tube, sloped within frame to condensate connection.

4. Steam Heating Coils Headers:  Cast iron or prime coated steel pipe with brazed joints.

5. Tubes:  [5/8] [3/8] inch OD steam distribution tubes located within [one] [5/8] inch OD condensing tubes.

6. Configuration:  Drainable, with threaded plugs for drain and vent; with [same end] [opposite end] [double steam] [double pass] connections, sloped within frame to condensate connection.

2.11 HUMIDIFIER

*********************************************************************************************************

Use the following article when humidifiers are required, and considering the high silica content of incoming water.  In this article, list manufacturers acceptable for this Project and edit the following descriptive specifications to identify Project requirements and to eliminate conflicts with manufacturers specified below.  
**********************************************************************************************************

A. Manufacturers:
1. [________________] Model [________].

2. [________________] Model [________].

3. [________________] Model [________].

B. Humidifiers:  Capacities and selection in accordance with AHRI 610.

C. Steam Grid Humidifier:  Stainless steel distribution tube with evenly spaced orifices extended full width of unit, factory mounted [in plenum with drain pan for draw-through units] [in diffuser section of blow-through units].

D. Wet Glass Cell Washer Section:
1. 3 inch deep cells with random packed, glass fiber media in [galvanized] [stainless] steel frames.

2. Access Door:  Watertight with brass fittings, [wire glass window,] and locking handles.

3. Spray Tree Assembly:  [Brass] [Stainless steel] nozzles and [galvanized] [stainless] steel piping.

4. Eliminator:  [Galvanized] [Stainless] steel plates.

5. Tank:  Welded [stainless] steel [with interior and exterior surfaces blasted and painted with zinc chromate paint]; copper suction screen, drain, overflow, and suction connections; make-up connection with [brass] float valve, and quick-fill connection; insulate exterior with duct insulation and mount on 2 inch thick rigid insulation board.

E. Evaporative Humidifier Section:
1. Access Door:  Watertight [cast iron] with brass fittings, wire glass window, and locking handles.

2. Spray Tree Assembly: Brass nozzles and galvanized piping, [galvanized eliminator plates with flooding nozzles and header, and galvanized anti-splash baffles] [cross-fluted cellulose media].

3. Tank:  Welded steel tank with interior and exterior surfaces blasted and painted with zinc chromate paint; copper suction screen, drain, overflow, and suction connections; make-up connection with [brass] float valve, and quick-fill connection.

4. Insulation:  Duct insulation on exterior and mount on 2-inch-thick rigid insulation board.

2.12 FILTERS

A. General:
1. Comply with NFPA 90A.

2. Filter Media:  UL 900 listed.

3. Each filter module shall be constructed to house the filter type specified below and noted on the drawings.  Modules shall have side service access doors for replacement of filter media.
4. Filter Box:  Section with filter guides, access doors from both sides, for [side] [face] loading with gaskets and blank-off plates.

5. Provide minimum arrestance and minimum efficiency reporting value (MERV) according to ASHRAE 52.2.

6. Provide filter holding frames arranged for flat or angular orientation, with access doors on both sides of unit.  Filters shall be removable from one side or lifted out from access plenum.

****************************************************************************************************

Retain one or more of following subparagraphs below as applicable to the Project.

****************************************************************************************************

B. Washable Permanent Panel Filters:
1. Media:  14-mesh [steel screen, zinc electroplated] [stainless steel] [aluminum], alternate layers of flat and herringbone crimp, four layers per inch; rod reinforced; enclosed in [16 gauge galvanized steel] [20 gauge stainless steel] frame; nominal size 24 x 24 [       ] x [       ] inches by [1 inch] [2 inches] thick.
2. Rating:  500 ft/min face velocity, 0.10 inch wg initial resistance, 0.50 inch wg recommended final resistance.
C. Disposable Panel Filters:
1. Media:  Fiber blanket, factory sprayed with flameproof, nondrip, nonvolatile adhesive, nominal size 24 x 24 [        ] x [        ] inches by [2 inch] [1 inch] thick.
2. Rating:  500 ft/min face velocity, 0.15 inch wg initial resistance, 0.50 inch wg recommended final resistance.
3. Holding Frames:  20 gauge or heavier galvanized steel frame with expanded-metal grid on outlet side and steel-rod grid on inlet side, hinged with pull and retaining handles.
D. Disposable, Extended Area Panel Filters:
1. Media:  Pleated, lofted, nonwoven, reinforced cotton fabric; supported and bonded to welded wire grid; enclosed in cardboard frame; filter module nominal size 24 x 24 [       ] x [       ] inches by [1 inch] [2 inch] [4 inch] thick.
2. Rating:  ASHRAE 52.2; 25-30% dust spot efficiency, 90-92% weight arrestance; 500 ft/min face velocity, 0.30 inch wg initial resistance, 1.0 inch wg recommended final resistance.
E. Extended-Surface Retained-Media Filters:
1. Media:  Pleated, nonwoven cotton fabric, scrim reinforced; supported by welded-steel retainer; in 16 gauge steel holding frame with corrosion-resistant coating; effective media area [16] [20] sq ft per 1000 cfm capacity rating.  Nominal size 24 x 24 inches by 12 inches deep.
2. Rating:  ASHRAE 52.2; [30] [50] [80] [90] % dust spot efficiency, [92] [96] [98] [99] % weight arrestance; 500 ft/min face velocity, 0.20 inch wg initial resistance, recommended final resistance 0.50 inch wg above initial resistance.
F. Extended-Surface High-Efficiency Media Filters:
1. Media:  Pleated, water-resistant glass fiber with [aluminum] [kraft] separators; in 16 gauge steel holding frame with corrosion-resistant coating.  Nominal size 24 x 24 inches by [6 inches] [12 inches] deep.
2. Rating:  ASHRAE 52.2; 95% dust spot efficiency; 0.3 micron dioctyl-phthalate smoke (DOP) to 99% efficiency, in accordance with MIL STD 282 thermal (DOP) penetration test method; 250 ft/min face velocity, 0.50 inch wg initial resistance, 1.0 inch wg recommended final resistance.
G. Filter Gauges:  Minimum 3-1/2 inch diaphragm actuated dial in metal case, vent valves, black figures on white background, front recalibration adjustment, range [0-0.5] [0-1.0] [0-2.0] inch wg, [2] [3] % of full-scale accuracy.  Provide static-pressure tips with integral compression fittings, 1/4 inch [aluminum] [copper] tubing, and two-way or three-way vent valves.

2.13 ECONOMIZER

***************************************************************************************************

Economizer is required on units with cooling capacity of ≥ 33,000 Btuh in accordance with ASHRAE 189.1.  If required, provide economizer components and controls in accordance with ASHRAE 90.1.
***************************************************************************************************

A. Economizer:  [Factory installed] fully modulating motorized outside air and return air dampers controlled by dry bulb temperature controller [with minimum position setting].  [Outside air damper normally closed and return air damper normally open.]  [Furnish barometric relief damper capable of closing by gravity.]  [Furnish barometric relief damper with powered exhaust.]  [Furnish rain hood with screen.]

2.14 DAMPERS

A. Mixing Boxes:  Section with factory mounted outside and return air dampers of galvanized steel [with vinyl bulb edging] [and edge seals] in galvanized frame, with galvanized steel axles in self-lubricating [nylon] [brass] bearings, in [parallel] [opposed] blade arrangement [with damper blades positioned across short air opening dimension.] [Furnish removable, full width support for freeze-protection thermostat, with removable end panel to permit support removal or thermostat installation or replacement.]

****************************************************************************************************

Maximum air leakage for outside air damper shall be in accordance with ASHRAE 90.1.

****************************************************************************************************

B. Outside Air Damper Leakage:  Maximum 3.0 cfm per square foot at 1.0 in. wg pressure differential.

****************************************************************************************************

Leakage rates for other dampers in air systems could be specified using one of the following two paragraphs.

****************************************************************************************************

C. Damper Leakage:  Leakage rate, according to AMCA 500, "Laboratory Methods for Testing Dampers for Rating", shall not exceed 2 percent of air quantity at 2000 fpm face velocity through damper and 4 inch wg differential pressure.

****** [OR] ******

D. Damper Leakage: Maximum [______] cfm per square foot at [1.0] [___] inches wg pressure differential.

****************************************************************************************************

Retain the following subparagraphs below if applicable to the Project.

****************************************************************************************************

E. Face and Bypass Dampers:  Factory mount in casing with access doors, of galvanized steel blades, [with vinyl bulb edging] [and edge seals], galvanized steel frame, and axles in self-lubricating nylon bearings.  Arrange to match coil face with [bottom] [top] bypass, blank-off and division sheets, [internal] [external] linkage, access doors, and [adjustable] resistance plate.

F. Multi-Zone Dampers:  Factory mount in casing with service door, of galvanized steel blades [with vinyl bulb edging] [and edge seals] and frame with 1/2 inch diameter stainless steel shaft in oil impregnated bronze bearings, with end stops in frame. Arrange for [parallel] [opposed] blade operation, with [adjustable] resistance plates, hand quadrants, and sheet metal clips for duct connections.

G. Damper Actuators:  Furnish factory installed [electric] [pneumatic] [electronic] damper actuators for [outside air, return air, and exhaust air dampers] [face and bypass dampers] [multi-zone dampers].

2.15 CONTROLS

A. See Paragraph 1.2.A for Control Requirements.

B. Refer to Section 25 5000, “Integrated Automated Facility Controls”.  All necessary controls shall be factory installed and wired.  Evaporator defrost control shall be included to prevent compressor slugging by temporarily interrupting compressor operation when low evaporator coil temperatures are encountered.
2.16 SOURCE QUALITY CONTROL
A. Fan Sound-Power Level Ratings:  Comply with AMCA 301, "Methods for Calculating Fan Sound Ratings from Laboratory Test Data."  Test fans according to AMCA 300, "Reverberant Room Method for Sound Testing of Fans."  Fans shall bear AMCA-certified sound ratings seal.

B. Fan Performance Rating:  Factory test fan performance for airflow, pressure, power, air density, rotation speed, and efficiency.  Rate performance according to AMCA 210, "Laboratory Methods of Testing Fans for Aerodynamic Performance Rating."

C. Water Coils:  Factory tested to 300 psig according to AHRI 410 and ASHRAE 33.

D. Steam Coils:  Factory tested to 300 psig and to 200 psig underwater according to AHRI 410 and ASHRAE 33.

E. Refrigerant Coils:  Factory tested to 450 psig according to AHRI 410 and ASHRAE 33.

PART 3    EXECUTION

3.1 INSTALLATION

A. Install in accordance with AHRI 430.

B. Arrange installation of units to provide access space around air handling units for service and maintenance.

C. Install flexible connections between unit and inlet and discharge ductwork.  Install metal bands of connectors parallel with minimum 1 inch flex between ductwork and fan while running.  Refer to Section 23 3101, “HVAC Ducts”.
D. Install filter pressure gauges, and static pressure taps upstream and downstream of filters.  Mount filter gauges on outside of filter housing or filter plenum in accessible position.

****************************************************************************************************

Retain one of first two paragraphs below for floor-mounted units.  Coordinate types and applications of vibration-control devices selected with Section 22 0548, Vibration and Seismic Controls for Plumbing Piping and Equipment.

Retain one of first two paragraphs below for floor-mounted units.  Refer to Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment" for other types and applications of vibration-control devices.

Retain first paragraph for equipment supported on concrete base and vibration isolation devices.  Retain "without vibration isolation devices" option for units that have fans with internal vibration isolation and seismic restraints.

****************************************************************************************************

E. Equipment Mounting:  Install air-handling units on concrete bases [using elastomeric pads] [using elastomeric mounts] [using restrained spring isolators] [without vibration isolation devices] [______].  Secure units to anchor bolts installed in concrete bases.  Comply with requirements for concrete bases and vibration isolation devices specified in Section 22 0548, Vibration and Seismic Controls for Plumbing Piping and Equipment.
1. Minimum Deflection:  [1/2 inch] [1 inch] [2 inches] [3 inches] [_______]

*******************************************************************************************

Retain first subparagraph below if retaining "elastomeric pads" option in "Equipment Mounting" Paragraph above.

*******************************************************************************************

2. Install [galvanized] [stainless]-steel plate to equally distribute weight over elastomeric pad.

3. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 18-inch centers around the full perimeter of concrete base.

4. Install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.

5. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

6. Install anchor bolts to elevations required for proper attachment to supported equipment.

*************************************************************************************************

Retain first paragraph below for equipment supported on vibration isolation devices without a concrete base.  Retain "without vibration isolation devices" option for units that have fans with internal vibration isolation and seismic restraints.

*************************************************************************************************

F. Equipment Mounting:  Install air-handling unit [using elastomeric pads] [using elastomeric mounts] [using restrained spring isolators] [without vibration isolation devices] [_______].  Comply with requirements for vibration isolation devices specified in Section 22 0548, Vibration and Seismic Controls for Plumbing Piping and Equipment.

1. Minimum Deflection:  [1/4 inch] [1/2 inch] [1 inch] [2 inches] [3 inches] [_______].

*******************************************************************************************

Retain subparagraph below if retaining "elastomeric pads" option in "Equipment Mounting" Paragraph above

*******************************************************************************************

2. Install [galvanized] [stainless]-steel plate to equally distribute weight over elastomeric pad.

****************************************************************************************************

Retain first paragraph below for suspended units.  

****************************************************************************************************

G. Suspended Units:  Suspend and brace units from structural-steel support frame using threaded steel rods and spring hangers.  Comply with requirements for vibration isolation devices specified in Section 22 0548, Vibration and Seismic Controls for Plumbing Piping and Equipment.

H. Insulate coil headers located outside airflow as specified for piping.

I. Install condensate piping with trap and route from drain pan to [nearest floor drain] [condensate drainage system].  Refer to Section 23 2113, “Hydronic Piping.”
J. Connect humidifiers to water supply.  Install gate valve on water supply piping. Install ¾-inch hose bibb accessible from interior.  Pipe drain and overflow to nearest floor drain.

3.2 INSTALLATION - CHILLED WATER COOLING COIL

A. Make connections to coils with unions or flanges.

B. Connect water supply to leaving airside of coil (counter flow arrangement).

C. Locate water supply at bottom of supply header and return water connection at top.

D. Install water coils to allow draining and install drain connection at low points.

E. Install the following piping accessories on chilled water piping connections. Refer to Section 23 2113, “Hydronic Piping.”
1. On supply:
a. Thermometer well and thermometer.

b. Well for [control system] temperature sensor.

c. Shutoff valve.

d. Strainer.

e. Control valve.

f. Pressure gage.

2. On return:
a. Thermometer well and thermometer.

b. Well for [control system] temperature sensor.

c. Pressure gage.

d. Shutoff valve.

e. [Balancing valve] [Flow control valve].

****** [OR] ******

F. Install piping accessories in accordance with details as indicated on Drawings.

G. Install [manual] [automatic] air vents at high points complete with shutoff valve. Refer to Section 23 2113, “Hydronic Piping.”
3.3 INSTALLATION - REFRIGERANT COILS

A. Install sight glass in liquid line within 12 inches of coil. Refer to Section 23 2300, “Refrigerant Piping.”
B. Install piping specialties in accordance with Section 23 2300.
3.4 INSTALLATION - HOT WATER HEATING COIL

A. Make connections to coils with unions or flanges.

B. Connect water supply to leaving airside of coil (counter flow arrangement).

C. Locate water supply at bottom of supply header and return water connection at top.

D. Install water coils to allow draining and install drain connection at low points.

E. Install the following piping accessories on hot water piping connections. Refer to and Section 23 2113, “Hydronic Piping.”
1. On supply:
a. Thermometer well and thermometer.

b. Well for [control system] temperature sensor.

c. Shutoff valve.

d. Strainer.

e. Control valve.

f. Pressure gage.

2. On return:
a. Thermometer well and thermometer.

b. Well for [control system] temperature sensor.

c. Pressure gage.

d. Shutoff valve.

e. [Balancing valve] [Flow control valve].

****** [OR] ******

F. Install piping accessories in accordance with details as indicated on Drawings.

G. Install [manual] [automatic] air vents at high points complete with shutoff valve. Refer to Section 23 2113, “Hydronic Piping.”
3.5 INSTALLATION - NATURAL GAS HEATING SECTION

A. Connect natural gas piping to unit, full size of unit gas train inlet in accordance with NFPA 54. Arrange piping with clearances for burner service.

B. Install the following piping accessories on natural gas piping connections. Refer to Section 23 1123, “Facility Natural Gas Piping”.

1. Strainer.

2. Pressure gage.

3. Shutoff valve.

4. Pressure reducing valve.

C. Indoor purging prohibited.

3.6 INSTALLATION - STEAM HEATING COIL

A. Make connections to coils with unions or flanges.

B. Install steam traps.

C. Install the following piping accessories on steam piping connections. Refer to Section 23 2113, “Hydronic Piping”.

1. On supply:
a. Shutoff valve.

b. Strainer.

c. Control valve.

d. Pressure gage.

e. Air vent.

2. On return:
a. Vacuum breaker.

b. Steam trap.

c. Shutoff valve.

****** [OR] ******

D. Install piping accessories in accordance with details as indicated on Drawings.

3.7 MANUFACTURER'S FIELD SERVICES

***************************************************************************************************

Include the following based on Project conditions.

***************************************************************************************************

A. Furnish initial start-up and shutdown during first year of operation, including routine servicing and checkout.

B. Furnish service and maintenance of equipment for [one] [    ] year from Date of Substantial Completion. Include maintenance items as shown in manufacturer's operating and maintenance data, including filter replacements, fan belt replacement and alignment of fan-motor sheaves, and controls checkout and adjustments.
C. Furnish services of factory trained representative for minimum of [one] [_____] day(s) to leak test, refrigerant pressure test, evacuate, dehydrate, charge, start-up, calibrate controls, and instruct LANL on operation and maintenance.

D. Furnish 24-hour emergency service on breakdowns and malfunctions for this maintenance period.
3.8 CLEANING

A. Vacuum clean coils and inside of unit cabinet.

B. Remove temporary filters installed during construction period and replace with permanent filters at Substantial Completion.

3.9 DEMONSTRATION

A. Demonstrate unit operation and maintenance.

B. Furnish services of manufacturer's technical representative for one - 8 hour day to instruct LANL personnel in operation and maintenance of units.  Schedule training with LANL, provide at least 7 days notice to LANL Subcontract Technical Representative (STR) of training date.

3.10 PROTECTION OF FINISHED WORK

A. Do not operate units until ductwork is clean, filters are in place, bearings lubricated, [fan and motor sheave alignment], and fan has been test run under observation.

3.11 SCHEDULE
See the Equipment Schedule on the Design Drawings.

***************************************************************************************************

As a minimum, the following information and performance characteristics shall be shown on the drawings as part of the equipment schedule.

***************************************************************************************************

A. Manufacturer

B. Model Number

C. Supply Fan Performance:

1. Air Flow, cfm
2. Outside Air Flow [Minimum], cfm 
3. External Static Pressure, inch wg.

4. Motor Size, HP.

D. Return [Exhaust] Fan Performance:

1. Air Flow, cfm
2. External Static Pressure, inch wg.

3. Motor Size, HP

E. Coils Performance:

1. Capacity, Btuh
2. Face Velocity, fpm
3. Entering Air Temperature:  Dry Bulb, degrees F, Wet Bulb, degrees F
4. Leaving Air Temperature:  Dry Bulb, degrees F, Wet Bulb, degrees F
F. Filter Performance:

1. Filter Type

2. Filter Size

G. Electrical Characteristics And Components

1. Electrical Characteristics:

a. HP, kW, rated load amperes

b. Volts, single or three phase, 60 Hz.

c. Maximum amperes

d. Minimum circuit ampacity.

2. Disconnect Switch:  Factory mount [in control panel] [on equipment].

END OF SECTION

****************************************************************

Do not delete the following reference information.

*****************************************************************
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