K-Kore™
FRP Energy Recovery Plenums
Specification Division 23 00 00

Part 1   GENERAL 

1.01)  WORK INCLUDED 
A. Factory fabricated exhaust air plenums conforming to the project plans, drawings and specifications. 
B. Unit 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):  As shown on Contract Drawings.
(ii) Maximum total weight: See Drawings and Schedules.
1.02)  RELATED WORK
A. All sections, drawing plans, specifications and contract documents.

1.03)  REFERENCES
A. 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

B. 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

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

E.  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
F. 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
G. 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

H. International Code Council
(i) International Building Code 2012 (second Printing)
I. 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 Air coils shall be rated in accordance with the methods outlined in 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 45 Standard on Fire Protection for Laboratories Using Chemicals.  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. Plenum 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 

(i) The cabinet surface shall be tested according to ASTM B-117 in a salt-spray apparatus for a minimum of 8,000 hours. 

(ii) 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.

(iii) At the end of 8,000 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. Unit 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 plenum unit
B. Provide AHRI certified coil performance details; or, where the specified conditions fall outside the AHRI certification range, provide performance details calculated in conformance with AHRI requirements.  Clearly note whether the coil performance is actually AHRI certified or calculated in conformance with AHRI requirements but outside the scope of AHRI 410.
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 metal components must be isolated from contact with each other by a minimum of one inch of non-metallic material, including the distance between interior or exterior metal sheets and 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 1” 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 joints is to be R-1.46.  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 section 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 chain and integral lifting lugs mounted on unit baserail.
D. Provide F.R.P. or stainless steel assembly brackets, bolts and rods at roof level to assist in compression of module gasket.

2.03)  UNIT BASERAIL
A. Baserail to be manufactured of FRP profiles or 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 8,000 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 manufactured from steel or structural FRP 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 and self-tapping or self-drilling screws, are to be fabricated of solid 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 1.25” thick double-wall panels providing an R-value of 1.46 or better at the panel joints and corners.
(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 8,000 hours of salt spray resistance without corrosion or lifting along the scribe when tested according to ASTM B- 117.

(iii) Fasteners may be uncoated if they are fabricated from 316 stainless steel.

(iv) All exterior roof and wall panels shall have no exposed bolts or screws.  
(v) Self-drilling or self-tapping screws which penetrate the exterior liner are not permitted.  
(vi) 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 exterior.

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

E. Minimum 4mm thickness F.R.P. or 22 gauge 316 stainless steel sheet steel under-liner
2.06)  ACCESS DOORS
A. Access doors shall be of the same construction as the unit wall panels.

B. Door construction shall have the following characteristics:

(i) One piece construction

(ii) Mechanical-grip (automotive style) gasket is required.  Adhesive-backed, or stick-on gaskets, are not acceptable.  
(a) Doors shall have rounded corners so that the door gasket only has one joint.

(b) Door gasket shall be easily removable and replaceable.

(iii) Surface mount stainless steel latches with no thru-metal parts.  
(iv) Lift-off construction for ease of maintenance and replacebility

(v) Stainless steel or Nylon hinge construction

(vi) All fasteners or bolts used in the door construction shall be 316 stainless steel

2.07)  OUTDOOR AIR BYPASS
A. The unit shall be complete with an outdoor air bypass section which will allow the fan(s) to maintain the required outlet velocity and system pressure when the exhaust airflow is turned down. Include the following:

(i) Bypass air damper(s) shall be opposed-blade, airfoil design, extruded aluminum with a clear anodized finish (salt water resistance), with linkage hardware installed in the side frame. All aluminum linkage hardware parts shall be clear anodized and all non-aluminum linkage hardware parts shall be type 316 stainless steel. Dampers shall be suitable for applications up to 10 inches wg., in extruded aluminum. 
(ii) For higher pressures up to 20” wg., the damper blades and frame shall be heavy duty H.R. steel and polyester coated. 

(iii) Each bypass damper shall be housed inside a fiberglass reinforced plastic (FRP) weather cowl and birdscreen, to prevent the possibility of rainwater entrainment.

(iv) All dampers shall have an extended control shaft for electronic, pneumatic or manual control actuation.

2.08)  FANS
A. Fans shall be M.K. Plastics: model, accessories, and performance as shown on the job schedule, and as specified in the Exhaust Fans section.
(i) Substitutions by written approval only.  In order to be considered for approval, any substitutions must meet the specified BHP, RPM, Outlet velocity, Plume height and sound performance.  Only substitutions bearing the AMCA seal for both sound and air movement will be considered. 

B. For ease of maintenance and accessibility, fans shall be mounted on rails at the same level as the plenum baserail.  The plenum shall include framed openings in the end wall (horizontal discharge) for connection of the fan damper(s) and canvas.

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 0.075” aluminum, corrugated profile.  Maximum 12 FPI.
(vi) Coil coating: 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 grommets and caulking.

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

D. A triple sloped stainless steel drain pan must be provided under each coil with the following characteristics:

(i) Pitched in three directions to drain located at lowest point.
(ii) Fully drainable.
(iii) 2” depth.
(iv) 304 stainless steel construction.
(v) Drain pan must be constructed to be independent of the unit floor structure, and be easily removable and replaceable.  The drain pan is to be installed on top of the floor panels, so that the insulation value of the floor panels is uncompromised.
E. Provide double-wall blank-off panels to eliminate air bypass around the coil.  Blank-off panels must be constructed of the same materials and design as the walls of the unit and provide a minimum of R-1.46 at any point on the panel or joint surface.  Single-wall blank-off panels are not acceptable.

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, factory installed in the filter rack.  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 lighting system including the following:
(i) Two (2) vapor-proof marine light fixtures per accessible section.
(ii) Low-power-draw LED bulbs
(iii) Either ½” replaceable EMT and 12 gauge wires, or 30 hour wireless low voltage system
(a) Lighting system shall have an auto-off system so that personnel cannot accidentally leave the lights illuminated.  This system may be a timer or a motion detection system.
(iv)  The entire lighting circuit shall be constructed with no-thru-metal construction, including any fasteners or conduit required to complete the installation.

B. Provide a convenience outlet system including the following:

(i) 15-amp GFCI service outlet, located beside the filter access door

(ii) Weatherproof housing for GFCI receptacle
(iii) Installing contractor to provide 120V power wiring to GFCI receptacle

2.012)  TESTING
A. All units shall undergo a thorough quality control inspection, with the inspections results and corrective actions recorded and kept available for review

B. Each unit shall undergo a factory pressure and leakage test.  The test shall be performed and certified by an independent testing company not affiliated with the unit manufacturer.  The leak test shall:

(i) Be performed in accordance with the latest SMACNA air duct leakage test manual.
(ii) Be performed at 10” w.g. negative pressure.
(iii) Demonstrate a maximum of SMACNA class 2 performance at the specified test pressure.
C. The consulting engineer and Owner have the right to be present during testing and to witness the certification of each unit tested.  

(i) Notify the equipment purchaser at least 1 week in advance of the testing.

(ii) Costs associated with witnessed testing, such as travel and accommodations, shall not be a part of this contract.

2.013)  WARRANTY
A. The unit manufacturer shall include a 5 year parts-only limited warranty against corrosion of the unit panels and baserail. 

B. If alternate steel construction is provided, the unit manufacturer shall include a 5 year parts and labor warranty against corrosion, peeling and flaking of the paint system.  This warranty shall include all painted surfaces including the walls, roof and baserail.
Part 3   INSTALLATION
A. Install unit(s) as indicated on the contract drawings.

B. Install FPVC flexible connections with stainless steel straps, provided by the fan manufacturer, between fan inlet and bypass plenum. Insure that the flexible connection is at least 6 inches wide.

C. Pipe housing drain(s) to the nearest drain.  Installing contractor to provide heat-trace system to keep drains frost free.
D. 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.

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

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

Part 4     ACCEPTABLE MANUFACTURERS
A. M. K. Plastics Corporation, K-Kore Energy Recovery Plenum
B. Approved equal
M.K. Plastics Corporation (www.mkplastics.com)

Tel: 1-888-278-9988


