SECTION 23 73 23
FACTORY CUSTOM AIR HANDLING UNITS

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Provide factory custom, indoor central station air handling units as described in this Section and scheduled on the Drawings.

1.2 RELATED WORK

A. Section 23 05 00:  Common Work Results for HVAC
B. Section 23 05 29:  Supports, Anchors and Seals

C. Section 23 05 13:  Motors and Drives

D. Section 23 29 23:  Variable Frequency Controllers (VFDs)

E. Section 23 05 48:  Vibration Isolation and Seismic Restraints

F. Section 23 07 16:  Mechanical Insulation

G. Section 23 82 16:  Air Coils

H. Section 23 84 13:  Humidifiers

I. Section 23 84 16:  Dehumidifiers

J. Section 23 41 00:  Air Filtration

K. Section 23 33 00:  Ductwork Accessories

L. Section 25 55 00:  Integrated Automation Building Control Systems

M. Section 23 09 23:  Direct Digital Control System

N. Section 23 09 93:  Control Sequences of Operation

O. Section 23 05 93:  Testing, Adjusting and Balancing

1.3 REFERENCE STANDARDS

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

B. AMCA (Air Moving and Conditioning Association)
C. ASTM (American Standards for Testing and Materials)
D. NFPA (National Fire Protection Association)
E. SMACNA (Sheet Metal and Air conditioning Contractors National Association)
F. UL (Underwriter's Laboratories)
1.4 QUALITY ASSURANCE

A. Fans shall bear the AMCA Certified Ratings Seal for air and sound performance in accordance with AMCA Standard 210 and ASHRAE Standard 51.

B. Provide factory assembled air handling units that are the products of a manufacturer regularly engaged in manufacturing units of the size and type specified.

C. All products furnished under this Specification shall be UL or ETL listed and shall conform to the requirements of all applicable codes.

D. Coils shall bear the ARI certified ratings seal for performance.

1.5 SUBMITTALS

A. Furnish detailed shop drawings including performance capacities and dimensioned drawings for all equipment provided under this Section.

B. If an alternate manufacturer other than manufacturer scheduled on drawings is used, the dimensions of the unit must match those dimensions of the units shown on the drawings.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Air handler manufacturer:

1. Governair
2. Huntair
3. Temtrol

4. Energy Labs

B. Dehumidification section manufacturer:

1. CDI

2. Novelaire

2.2 GENERAL 

A. Provide draw-through air handling units as indicated on the Drawings.

B. Components: The schedule on the Drawings contains a specific list of the components required for each system. In general, provide the following air handling components for this Project:

1. Centrifugal fan array sections

2. Heating and cooling coil sections

3. Humidifier sections

4. Spacer/access sections

5. Pre and final Filter sections

6. Mixing box sections

7. Combination filter mixing box sections

8. Air blenders

9. Variable frequency controllers (VFDs)

10. Air Flow Measuring Stations

11. Discharge dampers

12. Temperature Controls

C. Air handling units shall be shipped in individual or combined sections as required by the project. Supply and return fan sections, mixing box section, pre and final filter sections shall be designed to be fitted up directly to each other and the dehumidification section which may be manufactured by another equipment manufacturer.
2.3 UNIT HOUSINGS

A. Pressure Rating:

1. The unit housing shall be constructed to withstand a minimum internal positive pressure of 12 inches of water gauge. Leakage rate shall be 1% @ 10" W.G. and shall be certified in writing by an Officer of the Company.

B. Casing Construction

1. Walls and roof double wall construction.  Cabinet minimum 16 gauge solid outer panel.  Panels of standing seam construction with smooth flush exterior, bolted together.  Sealed with a continuous bead of silicone caulking applied between the matching panel seams prior to assembly, and with a final bead following assembly on both the exterior and interior panel seams.

2. Insulated panel with a minimum 2 inches 3 pound double density pre-molded rigid board fire-resistant foil scrim-Kraft faced insulation.  Cut edges of the insulation completely enclosed by the unit panels.  A finish bead of caulking applied over all foil to panel seams  completely encapsulating the insulation. Apply a finish bead of caulking between the liner and the interior panel seams.

3. Roof panels construct with raised seams.  Seal roof seams between sandwiched panels with a bead of silicone caulking. 

4. Stiffeners of angle steel to maintain a casing deflection criteria of 1/100 at 1.5 times the working pressure.

5. Access doors
a. Access doors double wall constructed with painted or aluminum exterior panel, 16 gauge galvanized interior panel extruded aluminum door and panel frames with continuously welded corners.  Door panels insulate with 2-inch 3 pound insulation completely encapsulated between the door panels and frame sealed with a continuous bead of silicone caulking.  Provide doors at fans, filters, coils, dampers, electrical sections, and other sections requiring maintenance.
b. Doors with minimum 2 dual acting latches through 48-inches high, 3 latches through 72-inches high.  Latches operable from both the interior and exterior of the unit.  Provided with a door hinge heavy duty sealed with continuous hollow closed cell foam gasket.

c. Doors provided with replaceable gasket seals around the entire perimeter of the door and frame.  One system placed on the door and one system placed on the frame.
d. Doors open against static pressure.  If obstructed by internal components where doors have to open with static pressure, provide safety restraining mechanism.  OSHA approved tool safety latching mechanism and caution signs on exterior of door.  Doors with access to moving parts must have provision for padlocking and meet current UL mechanical protection guidelines.

6. Unit bases of structural steel channel iron around the entire perimeter of the unit, and with intermediate structural channel and angle iron to support all internal components.  Channel and angle joints solid welded.  Provide a 12 gauge plate floor with continuously welded seams insulated with 2-inch 3 pound insulation under floor and covered with a galvanized steel liner.

7. Provide 304 stainless steel waterproof double wall insulated drain pan under cooling coil section and 10 inches beyond with drain pipe to exterior of unit.  Slope pan to drain.

8. At openings in the floor larger than one square foot, including dampers, cover with a removable heavy gauge steel grating bolted in place suitable for walking on which will prevent any personnel and objects from falling through into the space below.  Grating capable of supporting minimum 300 pounds.

9. Entire exterior of unit protect with a primer and one coat of air dried paint.

C.
Fans

1. Fan Wall Technology ( FWT)

(a)The Fan Wall Array, as manufactured by Huntair Inc., shall consist of multiple, direct driven, arrangement 4 plenum fans constructed per AMCA requirements for the duty specified, (Class I, II, or III).  All fans shall be selected to the design air flow at the specified operating TSP at synchronous motor speed as specified and scheduled.  The Fan Wall Array shall be selected to operate at a system Total Static Pressure that does not exceed 90% of the specified fan cartridge peak static pressure producing capability. Each fan/motor cartridge shall consist of an 11 gauge A60 Galvanized steel intake wall, 14 gauge spun steel inlet funnel, and an 11 gauge A60 Galvanized steel motor support plate and structure. The fan cartridge intake wall, inlet funnel, fan wheel, and motor support structure shall be powder coated for superior corrosion resistance.  All motors shall be standard T-frame motors selected at the specified operating voltage and RPM, and efficiency as specified elsewhere. Motors shall be C-Flange faced and the entire assembled fan/motor cartridge shall not exceed 165 lbs in total weight unless otherwise specified. Each fan/motor cartridge shall be dynamically balanced to meet AMCA standard 204-96, category BV-5, Grade 1.0 with peak to peak deflection equal to or less than .5 mil at the design operating speed for the fan/motor cartridge.

(b) The fan array shall consist of multiple fan/motor “cartridges”, spaced in the air way tunnel cross section to provide a uniform air flow and velocity profile across the entire air way tunnel cross section and components contained therein.  Each fan cartridge shall be individually wired to a control panel containing a single VFD as specified elsewhere, sized for the total connected HP for the Fan Wall Array. Wire sizing shall be determined in accordance with NEC standards.

(c) The Fan Wall array shall produce a uniform air flow profile and velocity not to exceed the specified cooling coil and/or filter bank face velocity when measured at a point 12” from the intake side of the Fan Wall array septum wall, and at a distance of 42” from the discharge side of the Fan Wall array septum wall. 

(d) Each fan/motor cartridge shall be removable through a 30” wide access door located on the discharge side of the fan wall array. 

(e) The manufacturer shall provide a complete spare FWT fan/motor cartridge for emergency replacement, one for each type of assembly provided on the project. Manufacturers for alternate single direct driven fan assembly provided in lieu of the specified Fan Wall shall provide a spare motor and fan assembly and a five year parts and labor warranty for repair and or replacement at no additional expense to the owner.

(f) Discharge and Inlet bare fan sound power levels shall not exceed the following for the Fan Wall Array or alternate single direct driven plenum fan. It is the responsibility of the contractor to guarantee that objectionable noise levels in the occupied and/or adjacent space created by alternate fan systems are mitigated and approved by the engineer and architect at the sole expense of the contractor.

2.
Fan shaft which is solid, ground and polished carbon steel, coated with a rust inhibitor after machining.

3.
Fan bearings self-aligning pillow block, great lubricated, extra heavy duty anti-friction ball or spherical roller type selected  for an L10/B10 life of 100,000 hours at design operating conditions.  Bearings mounted on the fan structural bracing.  Bearings provided with pressure relief type grease lubrication fittings with extended leads readily accessible from the fans access side.

4.
The fan motor mounted on an adjustable motor rail slide base assembly as an integral part of the fan assembly.  Slide rail assembly allows for proper adjustment of the belt tension.

5.
V-belt type drives with cast iron sheave.  Motor sheaves adjustable-pitch-diameter type except fixed sheaves on plug fans with motors over 7 1/2 horsepower.  Select drives so that drive horsepower is equal to at least 150% of motor nameplate horsepower.  Drives selected otherwise in accordance with manufacturer’s recommendations.  Motors over 2 horsepower provide multi-belt drives.

6.
Motors (see Section 15010).  Provide heavy steel motor-adjusting bases.

7.
Completely enclose belt drive systems with belt guards.  Guards constructed to clear moving parts and in two pieces with a removable face for change of sheaves.  Guards be sized for minimum 1 larger sheave change out.

8.
Statically and dynamically balance the fan wheel and shaft assembly. During balancing, impose the fan with an operating resistance equal to the design total static pressure.  Attach to each fan assembly a certificate by the manufacturers stating that the fan has been balanced to a RMS velocity of “Good” as indicated in Figure No. 41 of Chapter 46 of the 1999 ASHRAE Guide Applications Handbook.

9.
Mount fan and motor internally in the fan cabinet on an integral base.  Isolate this assembly from the cabinet by freestanding, un-housed, stable steel springs with leveling bolts, earthquake restraints with isolation efficiency in accordance with Section 15020, Vibration Isolation.  Isolate the fan outlet from the cabinet by means of neoprene-coated flexible connection.  Install springs in such a manner that a neoprene, or fiberglass, high frequency absorber is used and no continuous metal-to-metal contact is present between the fan integral base and the base of the fan cabinet.  Electrically ground the rotating assembly through the motor wiring.  Fan motor to be wired with a flexible conduit of adequate length so that it will not affect the vibration isolation.

D.
Mixing Box and Economizer Sections

1.
Construct dampers of extruded aluminum blades.  Provide blades with extruded vinyl or rubber edge seals.  Seal blade ends with aluminum “arc” seals.  Construct the external frame of heavy gauge welded steel with 1/4-inch plate bearing bars and bronze or turcite insert bearing.  Arrange linkage externally or opposed-blade action.

2.
Low leakage dampers bearing the AMCA air leakage seal.

3.
Mixing box sections include return air and outside air dampers.  Economizer section include return air, outside air and discharge air dampers.

4.
Damper sizing

a.
Outside air:  500 to 600 fpm range

b.
Discharge air:  600 to 700 fpm range

c.
Return air:  1,000 to 1,200 fpm range

E.
Provide heating and cooling coils as specified in Section 238216, and as follows.

1.
Coils rated, tested, and certified in accordance with ARI Standard #410. Capacities as scheduled 

2.
Fins 0.0075 in. thick contoured aluminum, mechanically bonded to copper tubes.

3. Tubes shall be5/8-inch O.D., .02 in. seamless copper, staggered in direction of air flow.

4.
Seamless copper headers, with threaded male supply and return connections.

5. Coil casings shall be minimum 16 gauge stainless steel, with 3/4-inch flanges.  Coils 60-inches in length up to 96-inches in length shall include at least one intermediate stainless steel tube support(s).  Coils over 96-inches in length include at least two intermediate tube supports. Stacked cooling coils shall include intermediate stainless steel drain pans that are piped with galvanized piping to the main drain pan located in the unit base skin.

6. All coils shall be easily removable from the unit through removable access panels located on each side of the unit. Cooling coil drain pans must be fully recessed in unit base to allow easy coil removal and replacement.

7. Capacities and performance as scheduled

J.

Filter section:  Provide filters and filter frames and Magnahelic gauge in accordance with Section 23 41 33, and as scheduled on the drawings.

K.
Controls provided under Section 23 09 23 and as indicated on the drawings

2.4 OVER-PRESSURE PROTECTION

A. Over-Pressure Protection:  Provide an opening between the fan section and the fan suction section for over-pressure protection. The opening shall be a spring-operated pressure relief door equal to Ruskin Model PRD18. 

2.5 COOLING COIL SECTION

A. Provide a chilled water cooling coil as specified in Section 23 82 16, Air Coils and as scheduled on the Drawings.

B. Encase coils in coil sections with the headers and the U-bends fully contained within the housing. Coil casings shall be stainless steel.

C. In general, provide coils with same end piping connections.

D. Cooling coil face area shall be sized to guarantee against moisture carryover without the use of moisture eliminators.

E. Coils shall be certified per ARI 410.

2.6 HEATING COIL SECTION (PREHEAT COIL)

A. Provide a hot water heating coil as specified in Section 23 82 16, Air Coils and as scheduled on the Drawings.

B. Encase coils in coil sections with the headers and the U-bends fully contained within the housing.

2.7 HUMIDIFIERS

A. Humidifier grid provided and shipped to the air handling unit manufacturer’s factory by Section 238413. Installation cost is the responsibility of the air handling unit manufacturer. Shipping cost is the humidifier supplier’s responsibility.

B. Humidifier grid to be field installed within the air handling unit.

2.8 MIXING SECTION

A. Provide mixing section for return and outside air connections with return and outside air motorized dampers.

1. Return air dampers shall be Tamco Series 1000.

2. Outside air dampers shall be Tamco Series 9000 insulated double wall air foil dampers with thermal break, no substitute.

B. Outside Air Dampers

1. Provide two outside air dampers for each air handling unit: one (1) economizer operation damper, and one (1) minimum outside air damper.

a. The minimum outside air intake dampers shall contain integral air flow monitoring for measuring of minimum outside air intake volume and modulation of minimum outside air intake damper.

1) Acceptable Manufacturers: Ruskin IAQ50 Integral Airflow Monitor/Damper or approved equal.

C. Provide factory mounted Belimo (no substitute) electric actuators on all temperature control dampers.

2.9 RETURN/RELIEF FAN HOUSING

A. Provide return/relief fan housing with motorized relief air dampers.

1. Relief air dampers shall be Tamco Series 9000 insulated double wall air foil dampers with thermal break, no substitute.

B. Provide factory mounted Belimo (no substitute) electric actuators on all temperature control dampers.

2.10 AIR FILTER SECTION

A. Provide two adjacent filter banks; a 30% efficient cartridge prefilter followed by a 65% efficient cartridge final filter as specified in Section 23 41 00, Air Filtration.

B. A bank of galvanized universal holding frames shall be arranged for upstream access. Side access filter management systems are not acceptable. Provisions shall be made on the downstream side of the frames to prevent filter blowout.

C. Provide Dwyer Series 2000 magnehelic filter gauge, complete with static pressure tips, aluminum tubing and vent valves. Flush mount filter gauge in outside surface of air handling unit wall.

2.11 AIR BLENDER SECTION

A. Provide stationary blade type air blenders to eliminate air stratification and assure thorough mixing of return and outside air streams.

1. Acceptable Manufacturers: R.M. Products, Blender Products, Haakon, Semco, Rink.

B. Furnish and install factory built and factory tested air blenders in accordance with the manufacturer's recommendations.

C. Construct blenders from heavy gage aluminum using all welded construction. Provide fixed, non-adjustable devices that yield uniform air temperatures on the inlet side of the first coil that never vary more than 6( F. from the theoretical mixed air temperature.

2.12 AIR FLOW MEASURING STATIONS

A. Provide each supply fan and each return/relief fan with airflow traverse probes mounted in the fan inlet cone capable of continuously measuring the airflow capacity (air volume) of the respective centrifugal fan.

1. The fan inlet airflow traverse probes shall contain multiple total and static pressure sensors placed at concentric area centers along the exterior surface of the cylindrical probe and internally connected to their respective averaging manifolds. Sensors shall not protrude beyond the surface of the probe, nor be adversely affected by particle contamination normally present in building system airflows. Velocity sensing range of 350 – 8500 fpm.

2. The fan inlet airflow traverse probes (two per inlet) shall have dual end support swivel brackets suitable for mounting in the fan inlet bell and symmetrical averaging signal takeoffs and fittings, and shall be of aluminum construction with hard anodized finish. Sensing probes to be factory mounted.

3. The fan inlet airflow traverse probes shall not induce a measurable pressure drop, nor shall the sound level within the system be amplified by its presence in the fan inlet bell. The probes shall be capable of producing steady, non-pulsating signals of standard total and static pressure, without need for flow corrections or factors, with an accuracy of 3% of actual flow over a fan operating range of 10 to 1 capacity turndown.

B. Provide a direct linear electronic output signal, 4-20 mA, calibrated to CFM for interface by the Temperature Control Contractor to indicate fan air volume at the BAS. Unit shall be factory calibrated and rechecked in field.

C. Unit to include probe electronic enclosure, transmitter and 25’-0” of cable shipped loose for field installation. Input power required, 24 volts AC.

D. Acceptable Manufacturers: Tekair Systems VorTek Model VT-7000 or equal.

2.13 CONTROLS

A. Provide each unit ready to receive direct digital controls (DDC) according to Sections 23 09 00 and 23 09 93. Submit electrical requirements for power supply wiring and a ladder type wiring diagram. Clearly differentiate between factory and field wiring on the submittal information.

PART 3 - EXECUTION

3.1 DELIVERY

A. Ship units with 4 mil poly shrink wrap completely covering each component shipped separately.

3.2 INSTALLATION

A. Bolt all sections together to form a rigid, air tight assembly. Assemble the units according to SMACNA standards and install all components in accordance with the manufacturer’s written recommendations.

B. Field assemble each unit on a (4) or (6) inch concrete housekeeping pad.

C. Install filters in the housings where shown and as described in Section 23 41 33, Air Filtration.

D. Provide factory lifting lugs, spreaders, and cables when rigging.

3.3 COORDINATION

A. Coordinate with the suppliers of variable frequency controllers and controls to provide any information required by them to complete their installations.

B. Provide AutoCADD drawing electronic data available to the Contractor, scaled and sized to jobsite conditions to provide As-Built record documentation.

C. Coordinate the installation of the humidifier panel with the supplier.

3.4 VARIABLE FREQUENCY CONTROLLERS

A. Coordinate with the suppliers of variable frequency controllers and controls to provide any information required by them to complete their installations.

3.5 AIR FLOW MEASURING STATIONS

A. Temperature control contractor is responsible for the following:

1. Install probe electronic enclosure and transmitter outside of air handling unit.

2. Extend cables from the probe electronic enclosure and transmitter to the airflow probes.

3. Provide 24 volts AC to the probe electronic enclosure and transmitter.

4. Output signal to BMS for CFM indication.

END OF SECTION

Note:  “Factory Custom” air handling units can basically be divided into three categories. 

No.1:  Manufacturers that build the air handling unit housing as well as manufacturing all of the components that go inside the units. This category would include Pace, Buffalo, York Custom Master, and Miller Picking. These manufacturers can do just about anything you want. 

No. 2:  Manufacturers that build the air handling unit housing, use other manufacturers components and can accommodate special refrigeration or heat recovery needs. This category would include Governair, Mammoth, Webco, Venmar, Haakon, and Energy Labs. Energy Labs is under review.

No. 3:  Manufacturers that build the air handling unit housing, use other manufacturers components. This category would include Haakon, Energy Labs, Temtrol and Ventrol. Section 15856 is basically written to cover this category, which would cover a majority of our projects. Energy Labs is under review.

All the other air handling unit manufacturers such as Trane Climate Changer, Carrier Uniflex, McQuay Vision, York AirPak, and Temtrol Bolted Panel are included in Section 15855.

This section, 15856, is written around a Haakon unit to establish a level of quality. It is up to each Project Manger to understand the level of quality they wish to achieve. For example, the McQuay Vision unit can not meet this section as it is written and should not be allowed to bid as an equal. However, if the Project Manager is willing to accept McQuay on their project the section can be revised with the design being based on McQuay and allowing Haakon to bid as an equal. You can edit this section if using McQuay or use Section 15855.

This section can be editted and used for custom rooftop applications.
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