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SECTION 15850

CUSTOM AIR HANDLING UNITS

1.00 GENERAL

1.01 PrincipAL Work in this Section

A. System shall include:

1. Fans.

2. Cooling coils.

3. Heating coils.

4. Mixing boxes.

5. Air blenders.

6. Economizer sections.

7. Filter sections.

8. Face and bypass dampers.

9. Multi-zone dampers.

10. Economizer dampers.

11. Plenums.

12. Humidifiers.

13. Roof curbs.

B. Additional work at no cost to owner.  Allow for change of one sheave on fan to attain design air flow rate for air balance.  

1.02 quality assurance

A. Refer to Section 15010, General Provisions, Mechanical.

B. Reference Standards:

1. UL - Underwriters' Laboratories, Inc.

2. State of California Code Title 24 Pt. 6 Division T22 CH2 Administrative Code.

3. Local Codes.

1.03 SUBMITTALS

A. Submit product data, drawings, and performance for the following items per the provisions of Division 1 and this Division’s General Provisions.

NOTE:
THIS SHOULD BE A NUMERICAL LIST OF DETAILED ITEMS THAT THE ENGINEER WISHES TO REVIEW.  IT SHOULD BE SPECIFIC AND NOT VAGUE.  A DATABASE WILL BE GENERATED FROM THIS LIST (FOR EACH INDIVIDUAL PROJECT) AND THE SHOP DRAWING DEPARTMENT WILL TRACK THE PERFORMANCE OF THE CONTRACTOR.  THIS WILL TAKE THE GUESS-WORK OUT OF WHICH SUBMITTALS HAVE BEEN SUBMITTED AND WILL ALLOW US TO PRO-ACTIVELY KEEP THE CONSTRUCTION PROCESS ON SCHEDULE.

KEEP IN MIND THAT ANYTHING REQUESTED IN THE GENERAL PROVISIONS SECTION WILL BE TRACKED UNDER THE GENERAL DIVISIONS FILE (BY THE SHOP DRAWING DEPARTMENT). KEEP 1.03 SIMPLE AND ONLY HAVE A 1.03 A AND NO 103 B.

IF ITEMS ARE LENGTHY, PROVIDE A ONE OR TWO WORD DESCRIPTION WITH A COLON, FOLLOWED BY THE MORE LENGTHY DESCRIPTION.

1. Product data:  Manufacturer’s literature which indicates dimensions, weights, capacities, ratings, fan and coil descriptions, gages, and finishes of materials, data of filter media, filter performance data, filter assembly, and filter frames.

2. Drawings:  Complete scaled drawings of assembly, unit dimensions, weight loading, required clearances, construction details and field connection details.  Wiring, including wiring diagrams for interlock and control wiring, clearly indicating factory-installed and field installed wiring.

3. Performance:  Manufacturer’s fan curves with specified operating point clearly plotted, sound power level data for fan inlet, fan outlet, and casing radiation at rated capacity, calculations for coil performance and electrical requirements for power supply.

2.00 PRODUCTS

2.01 MANUFACTURERS

A. Custom Air Handling Units - Factory Fabricated:

1. Custom Quality:

a. Pace.

b. Raycam.

c. Governair.

d. Energy Labs, Inc.

B. Heating and Ventilating Units:

1. As listed for custom air handling units.

2.02 CONSTRUCTION

A. General:  Units shall be of the [single zone, multizone, dual duct] [horizontal, vertical] [blow-through, draw-through] type.  Units shall include [supply and return fan sections, heating and cooling coils with matching sections, motors and drives, pre, intermediate, and final filter sections with filters, economizer sections with dampers, humidifier sections, mixing sections with dampers, plenum sections] and other accessories as specified.  Units shall be built on structural steel channel bases with removable lifting lugs or formed galvanized bases.  Unit must meet dimensional, open size and weight details shown on schedule and in the drawings.

B. Casing:  Casing shall be standing seam constructed of minimum 16 gauge steel, bolted together with cadmium plated bolts or screwed together with drive screwed together with drive screws.  Allowable air leakage is 1 percent of the total CFM at 125 percent of the total static pressure.  Insulation shall be 2"- 1-1/2 pound density neoprene coated fiberglass.  It shall be glued and pinned to inside of unit.

NOTE:
ENGINEER TO CHOOSE ONE OF THE FOLLOWING FOR EACH AHU SECTION.

1. [Provide solid metal liner over insulation (___) sections, provide perforated metal liner over insulation in (____) sections].  Provide 1/4" mesh screen over insulation in all plug fan sections.]

2. The panel system shall consist of individually insulated panels designed such that removal of a single panel does not disturb any insulation or adjacent panels.

a. After final assembly, units shall be painted inside and out with one coat of red oxide primer and one finish coat of industsrial grade polyurethane.  Repair any finish damaged in shipment.

b. Access doors into all sections shall be 16 gauge steel, double skin with one-piece unitary aluminum frame.  Provide heavy duty adjustable hinges, straps and latches.  Piano hinges are not acceptable.  Access doors shall be sized suitable for a man to walk through.  Access doors shall have airtight seals and shall be designed to swing against fan pressure.  Include a 6" x 6" viewing window in panel adjacent to fan access door.

c. Entire floor of the unit shall be lined on the inside with minimum 16 gauge steel.  Floor and base shall have a maximum 1/8 inch deflection, provide reinforcing and/or heavier gauge flooring, as required.

NOTE:
FOLLOWING PARAGRAPH IF UNIT INSTALLED OUTDOORS.

d. Units shall be specifically designed for outdoor use.  Units shall have pitched roof to ensure rain runoff.  In addition, all roof joints shall be sealed with end and drive cleats and all panels shall be caulked watertight.

C. Fan sections shall include fully welded [Arrangement #1 SWSI air foil blade plug fans], [Arrangement #3 DWDI air foil backward inclined fans] as scheduled with hollow or steel tapelock bushings and ball bearings with relief plugs and lubrication tube extension terminated to a common point near the motor.  Fan diameters scheduled by model number are minimum.  Fan shaft shall be stainless steel.  The fan and motor shall be mounted on a structural steel vibration isolation base inside the cabinet.  Rolled or formed galvanized bases are not acceptable.  Vibration isolation base  shall have earthquake restraints to retain fan assembly in vertical and horizontal direction.   The spring isolators shall be unhoused stable type with a minimum of 2 inches of deflection.  The fan steel and shaft assembly shall be statically and dynamically balanced prior to and after assembly with motor and drive in place, fixed pulleys.  Unit manufacturer shall provide catalog ratings of fan performance with fans running inside the cabinets.  Fan performance shall be based on tests performed in an AMCA certified lab per AMCA test standard 210.

1. Provide access doors to fan and motor section.

2. Motors shall high efficiency type with O.D.P. enclosures.  [Pre-wire motor to factory mounted (fused or non-fused) disconnect.]  Pre-wire motors to variable speed drives as specified in section 15171.

3. [Variable air volume fans shall be provided with a modulating mechanical inlet disk device which shall have a telescoping relationship to vary the rated capacity of the fan in accordance with the extent of the telescoping, all without re-circulation problems.  The mechanism shall be supported in the center of the wheel by a 416 stainless steel shaft and 2 permanent lubricated SAE and 4-1 stainless steel bronze bearings.  The device shall be manufactured and installed by the fan manufacturer and shall include a damper operator as an integral portion of the assembly.  Variable inlet guide vanes are not acceptable).

D. Coil sections shall include a pan of double construction type with internal insulation, equivalent to 2 inch thick, 1-1/2 pound density fiberglass, and 304 stainless steel liner.  Provide an intermediate drain pan, separately piped to lower drain pan for multiple height coil banks.  Pitch drain pan toward drain connections provided on both sides of unit.  Coil return bends and headers shall be insulated with foil faced insulation arranged so that nay condensation shall be directed into the drain pan.  Area around coil return bends and headers shall be blanked off upstream and downstream of the coil to isolate them from the air stream.

E. Coils shall be seamless 5/8 inch O.D. copper tubes, .020 inch minimum tube wall thickness with [aluminum plate fins of .008, (0.010) copper plate fins of .006 (.008)] inch thickness.  Brazed return bends of .025" wall thickness shall be used.  Coils shall be reinforced for all coils over 60 inches long and shall have copper headers.  Coils shall be ARI certified.  Coil areas scheduled are minimum.  [Coils shall have stainless steel casings.]  Coils shall meet requirements of specification section 15790.

F. [Three deck multizone units shall include a multizone section with zone heads and dampers sized and located as shown on the drawings.  Zone dampers shall require only one operator.  All damper housings and collars minimum 16 gauge.  Dampers shall have bronze or nylon bearings, plated pivot rods and extruded aluminum blades with replaceable edge seals, stainless "arc" end seals, or compression type end seals].

G. Filter sections shall be factory fabricated as part of the air handling unit.  Filters shall be arranged for side, face, or rear loading.  Filter manufacturers frames shall be used.  They shall be welded in place and caulked air tight.  Filter areas specified are minimum.  Provide units with filter gauge across filter sections.  Surface mount gauges on exterior of unit.  See drawings for filter types and sizes.  See Section 15885, AIR FILTRATION.

H. Moisture eliminator section shall include stainless steel moisture eliminators in factory mounted stainless steel tracks arranged for side loading.  Tracks shall drain through copper standpipes that direct condensate to stainless steel drain pan at bottom of section.  Provide a drain pan as specified in Section D.

I. Plenum sections shall be included sized as shown on the drawings.  Include full size access door.

J. Mixing, and Economizer section shall include damper for return air, exhaust air, and outside air as required.  Include a full size access door for damper service.  Provide a louver in front of exhaust air and outside air dampers on outdoor units.  Outside air louver velocity shall be no greater than 400 FPM based on gross louver area.  Exhaust air louver velocity shall be no greater than 550 FPM based on gross louver area.  Provide a drain pan under outside air louver and damper assembly on outdoor units.  All dampers shall be opposed blade and sized as shown on the drawings.  Damper housing and collars shall be minimum 16 gauge with bronze or nylon bearing, plated pivot rods and extruded aluminum blades with replaceable edge seal, stainless "arc" end seals, or compression type end seals.

K. [Air Blenders section shall be as described in Section 15910, DUCTWORK ACCESSORIES, and shall be installed to provide mixing of outside and return air to prevent stratification.

L. [Humidifier section shall be lined on the inside with 24 gauge galvanized steel and shall include a stainless steel lined drain pan as described in Section D.  Humidifier shall be factory installed.  Humidifier as specified in Section ________________.]

M. Any floor openings shall be covered with an expanded metal walkway grating which is removable.

N. [On outdoor units manufacturer's roof curbs shall be supplied.  Include 2" x 4" wood nailer.  Curb shall be 11 gauge galvanized steel.]

O. [Provide factory mounted and wired single point connection electrical panel, unit mounted and pre-wired to all motors.  Panel shall be U.L. labeled and be specifically designed for outdoor use.  Panel shall include an H-O-A switch and a motor starter with overloads for each separate motor in the unit.  Panel shall include a control circuit transformer, a main circuit breaker type disconnect and shall be lockable.]

P. [Provide factory mounted and wired variable speed drives.  The variable speed drive shall be mounted in a compartment which is part of the air handling unit.  Access shall be through a louvered access door.  This access door shall be flush with the outside of the unit.  Variable speed drive will be as specified in Section 15171.]

Q. Door interlocks.

R. Interior lighting on all access sections with a single switch for all.

2.03 ACOUSTICS

A. Sound power levels:  Air handling unit sound power data shall be submitted for review by the mechanical engineer.

B. Sound power data shall be given at the supply connection(s) and return connection(s) in addition to radiated sound power from the cabinet.  Raw fan sound power data shall be derived from tests done on the same sizes and types of fans scheduled.  Data extrapolated from non-like fan sizes and types scheduled is not acceptable.  Attenuation assumed for cabinet configuration, type of insulation, opening locations, and sizes, etc., shall be verified through actual test measurements.  All measurements shall be performed in an AMCA certified lab in accordance with AMCA standard 300 or ASHRAE 12.12.  The Mechanical engineer may, at this option, request copies of such tests.

1. If data submitted exceeds levels of units specified, the Contractor shall require the services of an acoustical consultant to recommend additional sound reduction elements to maintain design noise criteria in space served by this fan or fans.  The Contractor shall submit a 1/4 inch scale plan and elevation drawing to verify fitting in of additional acoustical reduction elements in the system.  This drawing shall be approved by the mechanical engineer prior to ordering or submitting of any fans.

NOTE:
COORDINATE WITH ACOUSTICAL CONSULTANT.  FILL IN TABLE VALUES.
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3.00 EXECUTION

3.01 INSTALLATION

A. Air Handlers:

1. Re-assemble factory fabricated components in field, at no additional cost, where units are shipped in sections.

2. Condensate drain piping:  see Section 15510:  HVAC HYDRONIC PIPING.

NOTE:
COORDINATE WITH ARCHITECT AND STRUCTURAL ENGINEER.  EDIT REQUIREMENTS TO SUIT JOB CONDITIONS.

B. Roof Mounted Units:

1. Roof mounted bases and curbs to be:

a. Secured to structure with hold down methods as detailed.

b. Made fully weatherproof.

c. Provide hold-down methods.

2. Isolation bases specified in Section 15242:  VIBRATION ISOLATION.

C. Base Mounted Units:

1. Isolating bases as specified in Section 15242:  VIBRATION ISOLATION.

2. Floor mounted:

a. On concrete housekeeping pads as detailed.

3. Raised supports:

NOTE:
INCLUDED AS APPLICABLE FOR THIS JOB.  COORDINATE WITH ARCHITECT FOR DETAILS.

a. Provide:

1) Supports.

2) Bracing.

3) Access platforms.

4) Railings.

5) Ladders.

b. Isolation as specified in Section 15242, VIBRATION ISOLATION.

D. Suspended Units:

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  COORDINATE WITH ARCHITECT FOR DETAILS

1. Provide:

a. Supports.

b. Bracing.

c. Access platforms.

d. Railings.

e. Ladders.

2. As specified in Section 15010, GENERAL PROVISIONS, MECHANICAL.

3. Isolation as specified in Section 15242, VIBRATION ISOLATION.

3.02 TESTING AND ADJUSTING

A. Install air handling unit components in accordance with manufacturer's instructions.

B. Start-up and adjust completed air handling units to insure proper operation.

C. Provide operational tests to demonstrate proper operation and adequate capacity at completion of balancing and adjusting.  See Section 15990, TESTING, ADJUSTING AND BALANCING OF HVAC SYSTEMS.

D. Supply and install sheaves as necessary for final air balancing.

E. Do not operate fans for any purpose, temporary or permanent, until:

1. Ductwork is clean.

2. Filters are in place.

3. Bearings are lubricated.

4. Fan has been run under observation.

END OF SECTION

NOTE:
REVIEW THE WORK INCLUDED IN ARTICLE 1.01.  FOR EACH ITEM LISTED, THERE MUST BE A CORRESPONDING ARTICLE IN PART 2 AND/OR PART 3.
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