COMPOSITE AIR DESIGN
F.R.P. CUSTOM AIR HANDLERS
Specification Division 23

Part 1   GENERAL 

1.01)  WORK INCLUDED 
A. Factory fabricated custom air handling units conforming to the project plans, drawings and specifications 
B. Units will ship in minimum number of sections (modules) allowed by manufacturing or shipping limitations as determined by the equipment manufacturer
(i) Maximum footprint (W x L):

(ii) Maximum total weight:

1.02)  RELATED WORK
A. All sections, drawing plans, specifications and contract documents.

1.03)  REFERENCES
A. AMCA -99 Standards Handbook
B. American Bearing Manufacturers Association
(i) ABMA 9 – Load Ratings and Fatigue Life for Ball Bearings
(ii) ABMA 11 – Load Ratings and Fatigue Life for Roller Bearings

C. Air Movement and Control Association, Inc.:

(i) AMCA 210-99 - Laboratory Methods of Testing Fans for Aerodynamic Performance Rating

(ii) AMCA 300-05 - Reverberant Room Method for Sound Testing of Fans
(iii) AMCA 311-05 - Certified Ratings Program
(iv) AMCA 99 – Standards Handbook

(v) AMCA 204-05 - Balance Quality and Vibration Levels for Fans
(vi) AMCA 500 - Test Methods for Louvers, Dampers and Shutters

D.  AFMBA - Method of Evaluating Load Ratings of Bearings (ASA - B3.11
E.   Sheet Metal and Air Conditioning Contractors’ National Association 
(i) Medium Pressure Plenum Construction Standard
(ii) 1.2.4.1.
HVAC Air Duct Leakage Test Manual, 2nd Edition

F.  Underwriters Laboratories Inc
(i) CAN/ULC S102 Issue 2007/08/01 Ed 6: Standard Methods of Test for Surface Burning Characteristics of Building Materials and Assemblies
G. Air Conditioning, Heating and Refrigeration Institute
(i) AHRI 410 – Forced Circulation Air Cooling and Air Heating Coils
(ii) AHRI Guideline D – Application and Installation of Central Station Air-Handling Units
H. American Society for the Testing of Materials
(i) ASTM E 84 version 2012B: Standard Test Method for Surface Burning Characteristics of Building Materials

(ii) ASTM B 117 -11 Standard Method for Operating Salt Spray (Fog) Apparatus

(iii) ASTM C 518 – 10 Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus

I. International Code Council
(i) International Building Code 2012 (second Printing)
J. National Research Council of Canada
(i) National Building Code of Canada, 2010
1.04)  QUALITY ASSURANCE
A. Air coil performance shall be certified by AHRI according to AHRI standard 410.

(i) Air coils with specified performance requirements or specified construction requirements outside of the scope of AHRI standard 410 shall be rated in accordance with AHRI standard 410 and so noted on data sheets.

B. Unit casing shall be certified by an independent laboratory registered with A2LA to meet the requirements of NFPA 90A.  Flame Spread index shall be tested and certified by an independent laboratory registered with A2LA according to standard UL 723 Test for Surface Burning Characteristics of Materials.  Report numbers shall be indicated on product submittal data.

C. Cabinet air leakage performance shall have been tested to meet or exceed the Sheet Metal and Air Conditioning Manufacturers Association (SMACNA) class 2 performance levels at +/- 10” of differential pressure.  

D. Corrosion Resistance 

E. The cabinet surface shall be tested according to ASTM B-117 in a salt-spray apparatus for a minimum of 10,000 hours. 

(i) Before the test, the test sample shall be scribed with a deep X.  If the sample is painted, this X shall traverse the thickness of the paint and primer.

(ii) At the end of 10,000 hours, the sample must be evaluated as a 10 on 10, with zero evidence of blistering, creep, or delamination.

1.05)  DELIVERY AND STORAGE
A. Units shall be received, inspected, stored and handled per manufacturer’s recommendations.

B. When rigging equipment, all lifting lugs shall be used.

C. Spreader bars shall be used during rigging to protect the equipment from damage from the lifting straps or chains.

D. Store in a clean, dry environment protected from the weather and adequately ventilated.
E. Lifting chains or straps must not exceed a 30 degree angle from vertical during rigging
F. Follow manufacturer`s instructions for maintenance during storage
1.06)  SUBMITTALS
A. Provide dimensional drawings and product data on each air handling unit
B. Provide AHRI certified (where conditions fall within AHRI ratings) coil performance details
C. Provide detailed filter performance information, including manufacturer, MERV rating, quantity, initial resistance at design face velocity and final resistance at design face velocity.
D. Provide manufacturers construction and performance data for all dampers and actuators

Part 2   PRODUCTS
2.01)  GENERAL
A. The unit cabinet shall be constructed with a true no-thru-metal design.  All interior and exterior liners must be isolated from contact with each other by a minimum of three inches of non-metallic material, including any fasteners penetrating these sheets.  If an alternate thermal break method of construction is provided the alternate design must be clearly identified, and, at a minimum, include thermal break material that is at least 3” deep in the direction of heat flow.  Simple thermal break gaskets will not be acceptable.  

B. The minimum thermal resistance value of the wall, floor or roof panels as measured at the panel center is to be R-14.5 or greater.  Panel thermal performance to be tested according to ASTM C 518 by an independent testing agency, with report included in submittal package
C. Base coil performance at standard conditions (density 0.075 lbs. / ft3).

2.02)  MODULE ASSEMBLY
A. Each mating to have a flush surface around its entire mating perimeter.

B. Provide ¾” closed cell neoprene gasket for field installation on one mating surface

C. Unit modules to be drawn together using a field supplied come-along chains and integral lifting lugs mounted on unit baserails.
D. Provide assembly bolts to assist in compression of module gasket.

2.03)  UNIT BASERAIL
A. Baserail to be manufactured of fiberglass reinforced polymer structural FRP, or fully welded and epoxy coated structural steel members adequately braced and reinforced to withstand all loads during shipment, rigging, installation, and operation.  If a structural steel baserail is provided, the baserail must be protected from the ambient environment by epoxy paint or fiberglass-reinforced-plastic (FRP) laminate jacket that can withstand 10,000 hours of salt spray testing per ASTM B 117 with no corrosion or lifting present at the scribe.
B. Unit baserail must be of suitable strength for the service required, and provided with cross-members as required to meet shipping and rigging loads.

C. Baserails must be designed for a maximum of L/360 deflection.

D. For outdoor units mounted on roof curbs, the outside perimeter of the baserail must overhang the curb by 2”.  This overhang must create a positive positioning system that ensures that the equipment is properly located on the curb, and that the unit is prevented from slipping off the curb by the geometric shape of the basrail, not through the use of fasteners or brackets. 

2.04)  FASTENERS
A. All fasteners, including bolts, rivets and self-tapping or self-drilling screws, are to be fabricated from a minimum of 316 stainless steel.  Series 304 or any 400 series stainless steel is not acceptable.  Documentation showing conformance to this specification is required in the submittal package.
2.05)  CASING
A. Wall, roof and Floor Panels

(i) Minimum 3.0” thick double-wall panels providing an R-value of 14.5 at the panel center and an R-value of 3.2 at all panel-to-panel joints including walls, roof, floors as well as openings.

(ii) True no thru-metal construction is required.

B. Outside Liner:

(i) Minimum 4mm thickness F.R.P. or 16 gauge 316 stainless steel sheet steel exterior.

(ii) Finish:

(a) Finish color is Industrial Grey for unit exterior.

(b) Provide finish coat or pigment that provides a minimum of 10,000 hours of salt spray resistance without corrosion or lifting along the scribe when tested according to ASTM B- 117.

(iii) All exterior roof and wall panels shall have no exposed bolts or screws.  

(iv) Self-drilling or self-tapping screws which penetrate the exterior liner are not permitted.  
(v) Roof slope

(a) Indoor units will have flat roofs.
(b) Outdoor units are to be pitched ¼” per foot towards roof edge(s) to ensure water runoff.

C. Inside Liner:

(i) Minimum 4mm thickness F.R.P. or 22 gauge 316 stainless steel sheet steel interior.
(ii) Provide a finish that includes an anti-microbial coating or additive.
(iii) Finish:

(a) Finish color is Industrial Grey for unit exterior.

(b) Provide finish coat or pigment that provides a minimum of 10,000 hours of salt spray resistance without corrosion or lifting along the scribe when tested according to ASTM B- 117.

D. Floor liner

(i) The floor panels shall be of the same construction as the roof and wall panels.  The floor panels shall be installed on top of the unit structural baserail so that the baserail forms a complete sub-base underneath the floor panels.  Floor systems that require insulated baserails or insulated baserail cavities are not acceptable.

(ii) Minimum 4mm thickness F.R.P. or 16 gauge 316 stainless steel sheet steel walk-on surface

2.06)  ACCESS DOORS
A. Access doors shall be fabricated from the same material and techniques as indicated in section 2.05.
B. Minimum 3” thick door panels providing an R-value of 14.5 at the door panel center and an R-value of 3.2 at all door frames.

C. Doors shall swing against the operating pressure of the unit section in which they are installed

2.07)  FLOORS
A. The unit floor must be completely fabricated and installed over top of the unit baserail to provide a minimum of 3” of free height below the drain connection for the field installation of P-traps.  This 3” free height is required in addition to any height obtained from unit housekeeping pads or curbs.

B. Minimum 3” thick floor panels providing an R-value of 14.5 at the floor panel center and an R-value of 3.2 at all floor joints and floor openings.
C. Minimum 4mm thickness F.R.P. or 16 gauge 316 stainless steel sheet steel floors.

D. Finish color is Industrial Grey for unit floors.

(i) Provide finish coat or pigment that provides a minimum of 10,000 hours of salt spray resistance without corrosion or lifting along the scribe when tested according to ASTM B 117.
(ii) Provide a finish that includes an anti-microbial coating or additive.
E. All fasteners shall be uncoated (unpainted).  Only 316 stainless steel fasteners are permitted.

F. Provide FRP anti-skid safety gratings over all floor openings
2.08)  FAN MOTORS AND DRIVE
A. Motors to be premium efficiency, standard NEMA frame, 1800 RPM, TEFC with a 1.15 service factor. 

B. Drive belts and sheaves shall be sized for 150% of the fan operating brake horsepower, and shall be readily and easily accessible for service, if required.

C. Motor sheaves shall be cast iron, variable pitch on applications 5 HP and smaller, and fixed pitch on 7.5 HP and larger.

D. Shaft to be ANSI C-1045 steel

E. Bearings shall be heavy duty, grease lubricated, spherical roller or adapter mounted anti-friction ball, self-aligning, pillow block type and selected for a minimum average bearing life (AFBMA L-10) in excess of 200,000 hours at the maximum fan RPM.

F. All shaft bearings and non-permanently lubricated motors shall have extended lube lines with zerk fittings.

G. Fans shall be internally isolated with 2” seismically rated spring isolators
H. Fans shall be balanced to vibration category BV-3 and ANSI grade G6.3.

2.09)  COILS
A. All heat transfer coils must be built to the following minimum characteristics:

(i) Coil casing (tubesheets): minimum 16 gauge 304 stainless steel.
(ii) Coil headers: Copper tube.
(iii) Coil connections: threaded red brass.
(iv) Coil tubes: minimum 5/8” O.D. copper tube, minimum 0.025” tubewall thickness and minimum 0.032” return-bend tubewall thickness.

(v) Coil fins: minimum 0.0075” aluminum, corrugated profile.  Maximum 12 FPI

(vi) Coil coating (OPTIONAL) Baked Phenolic coating over entire coil, including headers, connections, tubesheets, fins, and return bends.
B. Unless otherwise noted on the drawings, all coil connections shall pass through the side-wall of the unit through factory penetrations, sealed airtight with caulking.

C. Coils shall be individually removable.  Stacked coils will have independent FRP racks permitting the removal of any individual coil without disturbing the other coils or coil piping.

D. Coils shall be installed in the unit on removable stainless steel rollers constructed as an integral part of the drain pan.

E. Provide removable coil access panel on the coil connection side of the unit at every coil section.
F. A triple sloped stainless steel drain pan must be provided under each coil with the following characteristics:

(i) Drain pans shall have a minimum pitch of 1/8” per foot in three directions to drain located at lowest point.

(ii) Fully drainable.
(iii) Integrated strainer

(iv) Fully insulated primary and secondary drain pans

(v) Coil shall sit on stainless steel removable rollers in order to make it easy to slide the coil for future replacement. Coil rollers must be elevated to ensure that the coil does not sit inside the condensate 
(vi) 304 stainless steel construction.
(vii) Drain pan must be constructed to be independent of the unit floor structure, and be easily removable and replaceable by sliding the drain pans out of the coil access panels
2.010)  FILTERS
A. Provide a face-loading filter section according to the contract drawings, with the following characteristics:

(i) 18 gauge 304 stainless steel filter frame construction.
(ii) Type 8 universal filter frames, fully welded at all corners, and gasketed.
(iii) Stainless steel filter clips

B. Provide one (1) set of filters.  Filters shall have the following characteristics:

(i) MERV 8 efficiency rating.

(ii) 2” deep in direction of airflow.
(iii) 24”x24” or 12”x24” sizes only.
(iv) 0.23” initial pressure drop at 500 fpm.  1.0” final resistance.

C. Provide a filter indicator gauge with a 0-1” w.g. readout scale.

(i) Install pressure probes upstream and downstream of the filter bank in order to indicate the air pressure drop across the filter bank.
(ii) Install plastic or vinyl tubing with metal pressure tips to properly detect static pressure

D. Filtration Products:

(i) Filters: American Air Filter type Perfect Pleat HC or approved equal.
(ii) Frames: American Air Filter Universal Holding Frame, 18 gauge 304 stainless steel.
(iii) Filter Gauge: Dwyer Magnehelic model 2001.
(iv) Filter pressure tips: Dwyer model A302.
2.011)  ELECTRICAL
A. Provide a 120V lighting system including the following:
(i) One (1) vaporproof marine light fixture per accessible section

(ii) Weatherproof light switch.  One switch operates all lights.

(iii) ½” EMT conduit.  Where conduit penetrates unit casing, use non-metallic fittings in order to avoid thermal bridging

(iv) Wire light fixtures to light switch using 12 gauge UL listed wiring.  

(v) Provide a single GFCI service receptacle in weatherproof electrical box.

(vi) The GFCI electrical box will serve as a single point of 120V connection for the installing contractor.  Wire lighting circuit to GFCI receptacle.  Leave a minimum of 6” of rolled wire inside receptacle electrical box for connection by installing contractor.

2.012)  WARRANTY
A. Provide a one-year parts only manufacturer warranty for all individual pieces used to fabricate the air handler(s).  

(i) If individual components are warranted by their manufacturers, this warranty is acceptable if it meets part A above, and is expressly passed on to the equipment owner

B. Provide a 5 year corrosion and paint adhesion warranty for all cabinet roof, wall, and floor panels.

(i) Corrosion warranty must include field services such as sanding, cleaning, preparing, priming and repainting of the panels.
Part 3   INSTALLATION
A. Install unit(s) as indicated on the contract drawings.

B. Pipe housing drain(s) to the nearest drain.  Installing contractor to provide heat-trace system to keep drains frost free.
C. Installing contractor to provide P-traps as per manufacturer’s recommendations, and install a water charging system to keep the traps charged if they are at risk of drying out under normal operating conditions.

D. Fans shall be mounted on seismically restrained spring vibration isolators, provided by the unit manufacturer, selected based on fan size, loading conditions and deflection requirements per the fan schedule and specification.

E. Install unit(s) in accordance with manufacturer’s instructions, applicable specification and code requirements.

Part 4     ACCEPTABLE MANUFACTURERS
A. Composite Air Design custom air handler
B. Approved equal
Composite Air Design Inc. (www.compositeairdesign.com)

Tel: 1-514-800-4127

