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INNOVATION WATER HEATERS SKID PACKAGE SYSTEMS – HIGH EFFICIENCY GAS DOMESTIC WATER HEATERS
PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract apply to this Section, including General and Supplementary Conditions and Division 01 Specification Sections.

1.2 SUMMARY

A. This Section includes factory packaged, factory-fabricated and -assembled, gas-fired, high efficiency condensing domestic water heaters, mounted on support structure with associated water, gas and condensate piping, electrical wiring, trim and accessories for generating hot potable water. Standard package systems include either single, two, three or four water heaters modules along with optional storage tank(s) which can be installed either indoors or outdoors with enclosure option.

This specification should be used in conjunction with the specifications for individual water heater models that are required to be skid mounted.   
1.3 SUBMITTALS
A. Product Data: Include scope of supply, installation instructions, description of operation and standard of construction.
B. Shop Drawings: Include mechanical layout drawings, flow schematic drawing and symbols.
C. Wiring Diagrams: Include electrical power distribution, signal, symbols and control wiring.

D. Warranty: Standard warranty specified in this Section.
E. Proof of UL listings.
1.4 QUALITY ASSURANCE

A. U.L. Compliance: Electrical panels for package system must be in accordance with U.L. standard 508.

B. ASME Compliance: 

1. Welds for package system piping must be in accordance with ASME standard 31.1. Welders shall be ASME Section IX certified.

2. Pressure vessels for package systems must be in accordance with ASME standard section VIII. 

C. Compliance: 

1. All wetted surface components including piping, valves, fittings etc. must be NSF 372 compliant.

2. Package system stainless steel piping must be in accordance with ASTM A312/SA312.
3. Stainless steel flange fittings in accordance with ANSI Standard B16.5 Class 150 and 300.
4. Stainless steel butt-weld fittings in accordance with ANSI Standard B16.9. 

5. Valves in accordance with ANSI Standards B16.1, B16.18, B16.24 and B16.34.

D. ASTM Compliance: Flange bolts must be in accordance with ASTM Standard 307 Grade B.

E. AISC Compliance: Structural Base must be constructed in accordance with American Institute of Steel Construction. 

F. Uniform Building Code Compliance: Isolation must be constructed in accordance with Uniform Building Code Section 2312; 1 G or less Minimum Restraint Capability.

G. Hydraulic Institute Compliance: Pumps must be in accordance with Hydraulic Institute Standard. 

H. Equipment shall bear the UL factory-listing label for the entire package assembly.

I. Structural frame and pipe supports welders shall be AWSD1.1 certified.

1.5 COORDINATION

A. The contractor shall off-load, store, locate, level, anchor, pipe and wire the system and the remote components in accordance with manufacturer’s instructions.

B. Concrete, reinforcement and formwork requirements are specified in Division 03.

1.6 WARRANTY
A. Standard Warranty for skid package: With respect to items of equipment manufactured, AERCO provides a warranty that such equipment will be free from defect of workmanship and material, for one (1) year after start-up but not exceeding eighteen (18) months after shipment. Should any material prove defective within this time frame, AERCO will repair or replace, at Company’s option, without charge, said defective part or parts F.O.B. AERCO’s shop which is determined to have been defective at the time of shipment. With respect to items of equipment not manufactured by AERCO, AERCO will extend the manufacturer’s warranty in lieu of all other warranties. This paragraph does not cover ordinary wear and tear, corrosion, or improper handling or storage after leaving AERCO’s point of shipment. AERCO shall not be held liable for any contingent damages or delays and will make no allowance for repairs or alterations made by the Buyer, unless made with the prior written consent of an Officer of AERCO.

No express warranties and no implied warranties whether of merchantability or fitness for any particular use, or otherwise (except as to title), other than those expressly set forth above which are made expressly in lieu of all other warranties, shall apply to products sold by AERCO, and no waiver, alteration, or modification of the foregoing conditions shall be valid unless made in writing and signed by an executive officer of AERCO.  In no event shall AERCO have any liability of any kind for indirect, special or consequential damages.

AERCO assumes no responsibility for compliance with any regulations, codes, standards, or ordinances applicable to the installation, location, operation or maintenance. 
PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include: 

B. Basis-of-Design Product: Subject to compliance with requirements, provide AERCO INNOVATION gas fired water heaters skid mounted on structural base with single point connection water supply and return piping common headers including fittings, neutralized condensate drain, fuel supply, vents and electrical power. Electrical power panel boxes and controls for package systems shall be factory wired with all wiring requirements, Model INN600___ ; INN800___ ; INN1060___ ; INN1350.
2.2 CONSTRUCTION
A. General: The water heating plant shall have a total recovery of ​​_______ GPH, (_____ GPM) at a _____oF temperature rise.  Each water heater shall be UL Listed; ASME Section IV (HLW) coded and stamped and shall incorporate an ___ FM or ___ a double block and bleed style -formerly IRI. Gas train.    Each unit shall operate with a minimum ASHRAE 118.1 efficiency of 96% at full fire. System shall consist of a quantity of      Water Heaters Model:

___INN600 each with an input of 600 MBH, output of 578 MBH, 696 GPH, (11.6 GPM) at 40-140 oF when fired with natural gas, turndown ratio 14:1, NOx emissions of less than 9 ppm.)


___INN800 each with an input of 800 MBH, output of 771 MBH, 924 GPH, (15.4 GPM) at 40-140 oF when fired with natural gas, turndown ratio 18:1, NOx emissions of less than 9 ppm.)


___INN1060 each with an input of 1060 MBH, output of 1022 MBH, 1224 GPH, (20.4 GPM) at 40-140 oF when fired with natural gas, turndown ratio 24:1, NOx emissions of less than 12.5 ppm.)
            ___INN1350 each with an input of 1350 MBH, output of 1300 MBH, 1560 GPH, (26 GPM) at 40-140 oF when fired with natural gas, turndown ratio 30:1, NOx emissions of less than 20 ppm.)
B. All components shall be mounted on a structural steel base.  The base shall be large enough to support the packaged system's water heaters, piping, and electrical.  Steel supports shall be welded to the base to support the piping and electrical. Both the base and supports shall consist of structural steel components, all welded per the AISC Manual of Steel Construction, Part 4, "Welded Joints".

C. The base shall be covered with a ¼” treadplate decking seam welded to base.
D. All structural welders to be AWSD1.1 certified.
E. The package potable water piping including building recirculation piping connection shall consist of fabricated welded stainless steel headers.  All piping for the system shall be as indicated on the drawings.  Branch piping along with or without optional pump(s) and storage tank(s) to the water heater(s) shall be sized for the design capacity.  Supports shall be provided for all components on the package.  Piping supports shall include insulation protection saddles. The branch suction and discharge piping on each water heaters shall be supported independently of connections.  Drain plugs shall be provided at all low points in the system piping where water can be trapped.  Manual air vents shall be provided at all high points in the system piping where air can be trapped.

F. Water heater gas connections to be piped to a common header as indicated on the drawings. Piping to be ASTM A53B carbon steel black pipe schedule 40. 

G. Water heater condensate connections to be piped to a common point of connection as indicated on the drawings. Each water heaters includes a condensate trap piped to condensate neutralizer(s) with PVC ASTM D1785 pipe and fittings.

H. Isolation valves shall be furnished on the inlet and outlet of each water heater. Valves 6" and smaller shall be provided with lever operators and valves 8" and larger shall be provided with hand wheel and gear operator.

I. Water heater isolation control valves with electric actuator shall be provided as part of the packaged system for instantaneous applications. Optional domestic storage tank(s) applications include dedicated lead free pump(s) with each unit in place of isolation control valves if the total maximum continuous flow rate exceeds 50GPM. 
J. Furnish and install optional AERCO Vertical Storage Tank as shown on plans in accordance with all codes and authorities having jurisdiction.  The Storage tank shall have a storage capacity of ______ gallons/______ diameter.

Storage tank shall be constructed in accordance with ASME Section IV, Part HLW for a working pressure not less than 125 psig (30” or larger models); 150 psig (24”/28” models).  119 gallon model may be specified as Non-code.

The tank shall be lined with porcelain enamel (glass) with maximum operating temperature not less than 180ºF.  The tank shall include 25 grams of magnesium anode per square foot surface area.

Stratified Storage Tank (210/340/505 gallons)  – shall be supplied with 1” NPT thermometer connection; shall be supplied with a dispersion tube or baffle at the cold water inlet to achieve a thermal boundary layer; dispersion tube is supplied on models with threaded cold water inlet connection and a baffle is supplied on models with flanged connection.

K. System shall include Nema 1 single point power circuit breaker panel. All wiring to UL and NEC standards.
2.3 CONTROLS

A. Refer to Division 23, Section “Instrumentation and Control of HVAC.”

B. The water heater control system shall be segregated into three components: “C-More” Control Panel, Power Box and Input/Output Connection Box. The entire system shall be Underwriters Laboratories recognized.

C. The control panel shall consist of six individual circuit boards using state-of-the-art surface-mount technology in a single enclosure. These circuit boards shall include: 

1. A display board incorporating LED display to indicate temperature and a vacuum fluorescent display module for all message enunciation

2. A CPU board housing all control functions

3. An electric low-water cutoff board with test and manual reset functions

4. A power supply board

5. An ignition /stepper board incorporating flame safeguard control

6. A connector board

Each board shall be individually field replaceable.

D. The combustion safeguard/flame monitoring system shall use spark ignition and a rectification-type flame sensor.

E. The control panel hardware shall support both RS-232 and RS-485 remote communications.

F. The controls shall annunciate water heater and sensor status and include extensive self-diagnostic capabilities that incorporate a minimum of eight separate status messages and 34 separate fault messages.

G. The control panel shall incorporate three self-governing features designed to enhance operation in modes where it receives an external control signal by eliminating nuisance faults due to over-temperature, improper external signal or loss of external signal. These features include: 

1. Setpoint High Limit: Setpoint high limit allows for a selectable maximum water heater outlet temperature and acts as temperature limiting governor. Setpoint limit is based on a PID function that automatically limits firing rate to maintain outlet temperature within a 0 to 10 degree selectable band from the desired maximum water heater outlet temperature.

2. Setpoint Low Limit: Setpoint low limit allows for a selectable minimum operating temperature.

3. Failsafe Mode: Failsafe mode allows the water heater to switch its mode to operate from an internal setpoint if its external control signal is lost, rather than shut off. This is a selectable mode, enabling the control can to shut off the unit upon loss of external signal, if so desired.

H. The water heater control system shall incorporate the following additional features for enhanced external system interface: 
1. System start temperature feature
2. Pump delay timer
3. Auxiliary start delay timer

4. Auxiliary temperature sensor

5. Analog output feature to enable simple monitoring of temperature setpoint, outlet temperature or fire rate

6. Remote interlock circuit

7. Delayed interlock circuit

8. Fault relay for remote fault alarm

I. Water Heater Management: the water heater control system shall incorporate onboard multi-unit sequencing logic that would allow lead-lag functionality & sequencing between multiple water heaters operating in parallel and must have the following capabilities:
1. Efficiently sequence 2 up to 8 units on the same system to meet the load requirement.
2. Individual unit feed-forward logic will still be enabled for accurate temperature control equal to individual unit’s specification.
3. Operate one motorized valve per unit as an element of the load sequencing, Valves shall close with decreased load as heaters turn off, minimum of one (quantity must be selectable) must always stay open for recirculation.
4. Automatically rotate lead/lag amongst the units on the chain and monitor run hours per unit and balance load in an effort to equalize unit run hours.
5. Automatic bump-less transfer of master function to next unit on the chain in case of designated master unit failure; master/slave status should be shown on the individual unit displays.
6. Units will default to individual control upon failure of the communications chain.
7. Night temperature setback.
8. Designated master control, used to display and adjust key system parameters.

J. Each water heater shall be supplied with a factory packaged and pre-wired motorized ball valve.  This valve shall be controlled by the water heater control system as an element of the onboard water heater management.
K. Each water heater shall include an electric, single-seated combination safety shutoff valve/regulator with proof of closure switch in its gas train. Each water heater shall incorporate dual over-temperature protection with manual reset, in accordance with ASME Section IV and CSD‑1. 
2.4 ELECTRICAL POWER

A. Controllers, Electrical Devices and Wiring: Electrical devices and connections are specified in Division 26 sections.

B. Single-Point Field Power Connection: Factory-installed and factory-wired switches, motor controllers, transformers and other electrical devices shall provide a single-point field power connection to the water heater. 
C. Electrical Characteristics: 
Water heaters for instantaneous application

	Water Heater Model
	No. of Units on Package
	Voltage
	Phase
	Frequency
	FLA
	MCA
	MOCP

	INN 600
	2
	120
	1
	60
	18
	21
	25

	
	3
	120
	1
	60
	27
	30
	35

	
	4
	120
	1
	60
	36
	39
	45

	INN 800
	2
	120
	1
	60
	18
	21
	25

	
	3
	120
	1
	60
	27
	30
	35

	
	4
	120
	1
	60
	36
	39
	45

	INN 1060
	2
	120
	1
	60
	18
	21
	25

	
	3
	120
	1
	60
	27
	30
	35

	
	4
	120
	1
	60
	36
	39
	45

	INN 1350
	2
	120
	1
	60
	18
	21
	25

	
	3
	120
	1
	60
	27
	30
	35

	
	4
	120
	1
	60
	36
	39
	45


2.5 CONDENSATE

A. Low-profile condensate neutralizing tubes or tanks. Each neutralizer shall be suitable for continuous operation at full condensing rate. Neutralizer shall be refillable;

B. Condensate traps, manufactured from only non-corrosive materials. In order to guarantee flue gasses cannot leak into the boiler room, the traps shall be float-type traps NO EXCEPTIONS.
2.6 VENTING 

A. The exhaust vent must be UL Listed for use with Category II, III and IV appliances and compatible with positive pressure, condensing flue gas service. UL‑ listed vents of PVC, CPVC, PP, or Al 29-4C stainless steel must be used with water heaters.
B. The minimum exhaust vent duct size for each water heater is six-inch diameter.
C. Combustion-Air Intake: Water heaters shall be capable of drawing combustion air from the outdoors via a metal or PVC duct connected between the water heater and the outdoors. 
D. The minimum sealed combustion air duct size for each water heater is six-inch diameter.

E. Common Vent and Common Combustion Air must be an available option for water heater installation. Consult manufacturer for common vent and combustion air sizing.

F. Follow guidelines specified in manufacturer’s venting guide.

2.7 SOURCE QUALITY CONTROL

A. Hydrostatic Test: All piping shall subject to a hydrostatic test. The components shall be tested unpainted. The piping shall be filled with clean water. A hydrostatic pump then pressurizes the system to 150 psig and the pressure shall be maintained for 30 minutes. The gauge on the test pump is checked to make sure the pressure is maintained. The piping is then inspected and checked for leaks or damage. If leaks are detected, the leaks are repaired and the test is redone. The system is drained and the check valves are tested to make sure they are closing. A certified report is filled out and kept in the job file and is available for review.

B. Allow Owner access to source quality-control testing of boilers. Notify Architect fourteen days in advance of testing.

C. All wiring and electrical to be tested at the factory prior to shipment.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Before water heater package(s) installation, examine roughing-in for concrete equipment bases, anchor-bolt sizes and locations. Examine piping and electrical connections to verify actual locations, sizes and other conditions affecting water heater performance, maintenance and operations.

1. Final water heater locations indicated on Drawings are approximate. Determine exact locations before roughing-in for piping and electrical connections.

B. Examine mechanical spaces for suitable conditions where water heater package(s)  will be installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 WATER HEATER PACKAGE(S) INSTALLATION

A. Install water heater package(s) level on concrete bases. Concrete base is specified in Division 23 Section "Common Work Results for HVAC," and concrete materials and installation requirements are specified in Division 03.

B. Package system(s) shall be installed in accordance with AERCO’s installation recommendations and instructions.
3.3 CONNECTIONS

A. Piping installation requirements are specified in other Division 23 sections. Drawings indicate general arrangement of piping, fittings and specialties.

B. Class 150 flanged HWS & HWR connections.

C. Condensate drain PVC connection - Install piping from main drain connection to nearest floor drain. Piping shall be at least full size of connection. Provide an isolation valve if required.

D. Connect gas piping to water heater main header. Piping shall be at least full size of main gas pipe connection. Provide a reducer if required.

E. Connect hot-water piping to supply and return water heater tappings with union or flange at each connection.

F. Install piping from safety relief valves to nearest floor drain.

G. Water heater Venting
1. Install flue venting kit and combustion-air intake.

2. Connect venting full size to water heater connections. [Comply with requirements in Division 23 Section "Breechings, Chimneys and Stacks."]

H. Electrical wiring connection main power distribution panel. See plans for voltage and size. 

I. Control wiring connection as required to each boiler

J. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."

K. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

3.4 FIELD QUALITY CONTROL

A. Perform tests and inspections and prepare test reports.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies and equipment installations, including connections, and to assist in testing.

B. Tests and Inspections
1. Installation and Startup Test: Perform installation and startup checks according to manufacturer's written instructions.

2. Leak Test: Perform hydrostatic test. Repair leaks and retest until no leaks exist.

3. Operational Test: Start units to confirm proper motor rotation and unit operation. Adjust air-fuel ratio and combustion.

4. Controls and Safeties: Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

a.
Check and adjust initial operating set points and high- and low-limit safety set points of fuel supply, water level and water temperature.

b.
Set field-adjustable switches and circuit-breaker trip ranges as indicated.

C. Remove and replace malfunctioning units and retest as specified above.

D. Occupancy Adjustments: When requested within 2 months of date of Substantial Completion, provide on-site assistance adjusting system to suit actual occupied conditions. Provide up to two visits to Project during other than normal occupancy hours for this purpose.

E. Performance Tests
The water heater manufacturer is expected to provide partial load thermal efficiency curves. These thermal efficiency curves must include at least three separate curves at various BTU input levels. If these curves are not available, it is the responsibility of the water heater manufacturer to complete the following performance tests: 
1. Engage a factory-authorized service representative to inspect component assemblies and equipment installations, including connections, and to conduct performance testing.

2. Water heaters shall comply with performance requirements indicated, as determined by field performance tests. Adjust, modify, or replace equipment to comply.

3. Perform field performance tests to determine capacity and efficiency of water heaters.

a.
Test for full capacity.

b.
Test for water heater efficiency at [low fire, 20, 40, 60, 80, 100, 80, 60, 40 and 20] percent of full capacity. Determine efficiency at each test point.

4. Repeat tests until results comply with requirements indicated.

5. Provide analysis equipment required to determine performance.

6. Provide temporary equipment and system modifications necessary to dissipate the heat produced during tests if building systems are not adequate.

7. Notify Architect in advance of test dates.

8. Document test results in a report and submit to Architect.

3.5 ENCLOSURE (optional for outdoor installation)

· STANDARD FULL WALK IN ENCLOSURE: HIGH END STATE CERTIFIED OPTION
A. General: The system shall be enclosed in an assembled pre-fabricated metal building with mounted and wired accessories as specified. The building shall include State certification. Each building shall be supplied complete with all necessary component parts, including drill in foundation anchors, to form a complete building system and all parts shall be new and free from all defects or imperfections. The building width and length shall be measured from the outside of the building wall panels and the height of the building shall be the distance measured from the bottom surface of the base channel to the exterior juncture of the roof and sidewall panels. The building shall be supplied in three pieces to accommodate shipping limitations

B. Construction:

1. Roof panels shall be supplied in a single continuous length from eave line to ridge line and shall be designed to tightly interlock so that no fasteners are required at intermediate points along the panel side laps. Roof panels shall be 16" or 12" wide with a smooth surface between the interlocking side ribs.  The interlocking ribs shall be a minimum 3" high, and shall be turned upward.  All roof panels shall be factory punched for connection at the eave line of the building. There shall be no fastener penetrations through the roof covering except at eave lines, ridgelines and roof accessory openings such as skylights and ventilators. Roof panels shall be a nominal 24 gauge steel coated on both sides with a coating of corrosion resistant aluminum-zinc alloy conforming to ASTM A-792 specification with the coating conforming to AZ55 (55%) standard by a continuous hot dipping process.  Coating weight shall be a minimum of 0.32 oz. of aluminum-zinc alloy per square foot of coated sheet equivalent to about 0.75-mil thickness on each side.  Minimum yield strength of panel material shall be 50,000 PSI.

2. Exterior wall panels of the building shall be a single continuous length from the base channel to the roofline of the building at the sidewalls and end walls of the building, except where interrupted by wall openings. Wall panels shall be 16" wide with a 3" deep inward turned interlocking side rib.  Wall panels shall contain two 3/4" deep by 3-1/8" wide fluted recesses, each starting 2-7/16" from the panel edge.

Wall panels shall be fastened internally to the base channel and eave cap of the building with 3/8" diameter electro-galvanized machine bolts placed within the panel interlock.  The fastening system shall be designed so that no wall fasteners are exposed on the exterior surface of the walls. Wall panels shall be nominal 24 gauge galvanized steel conforming to ASTM A-653 specifications with the galvanized coating conforming to G90 (1.25 oz. Commercial) standards.  Minimum yield strength of panel material shall be 40,000 PSI.  Panel material shall be embossed with a random pattern pebble embossure of approximately .007 - .008 depth.

All exterior surfaces of the galvanized steel wall covering and exterior trim shall receive a factory, roller applied, paint coating having an exterior coating thickness of 0.8 to 1.2 mils of dry film thickness.  The finish coat for wall panels shall be a siliconized polyester formulation in a standard Parkline color.

The wall panel color coating shall carry a low fire hazard rating equal to a Class 1 material as defined by Factory Mutual.  The panel coating shall have achieved a Flame Spread Index of 0 and a Fuel Contributed Index of 5 or less when tested in accordance with ASTM E-84 test procedures.

Exterior color coatings shall meet the following performance standards after 10 years continuous exposure in normal atmospheric conditions not containing corrosive fumes such as chemical fumes or salt spray. Panels shall show no evidence of blistering, peeling, or chipping. Panels shall not show surface chalking in excess of the No. 8 rating D659 as established by the American Society of Testing Materials (ASTM).

Panels, after cleaning, shall not show color change in excess of five (5) NBS units when measured in accordance with the ASTM-D-2244 standard. 

3. All doors shall be 1-3/4" thick flush-type.  Door panels shall be nominal 20 gauge galvanized steel reinforced by lamination to a honeycomb core enclosed with 16 gauge end channel.  The hinge reinforcements shall be nominal 7 gauge and the lock reinforcements shall be nominal 16 gauge. Door frames shall be 4-3/4" deep double rabbeted type of nominal 16 gauge galvanized steel. Doors and frames shall be factory painted with one coat of baked on primer.  All doors shall be pre-assembled in their frames and hardware installed and tested prior to shipment.  Field installation of single leaf door units shall not require any frame assembly or door hanging.

Door hardware shall consist of:

3 - 4-1/2" x 4-1/2" standard weight plain bearing hinges per ANSI #A5133, 630 satin stainless finish with non-rising pins.

3-11/16" wide x 5/8" high extruded-aluminum threshold.  (Out Swing)

1/4" x 1/2" silicone rubber weather-stripping.

Mortise lockset per ANSI A156.13, Series 1000, Grade 1, Function F13, 626 satin chrome finish (levers both sides).
4. The building manufacturer shall supply all necessary framing and connectors to structurally replace the panels removed by any wall opening.  All trim and flashings required to make weather-tight the unit placed in any opening shall be provided by the supplier of the unit being installed.

5. The interior of the metal walls shall be lined with 32" wide, nominal 26 gauge galvanized steel panels, prepainted Arctic White with 1/4" high by 1" wide flutes on 8" centers. The exterior panel void shall have 3-1/2" thick R11 unfaced fiberglass insulation.  The liner system shall be furnished complete with White base molding and White trim.

The "U" value of the finished wall system shall be 0.16 BTU's per square foot when calculated in accordance with the "Zone Method" contained in ASHRAE "Handbook of Fundamentals", 1981 edition.

FWL-PER
The liner shall have 1/8" diameter perforations spaced on 3/8" staggered centers. The complete wall system shall have been certified by an independent testing laboratory to have a minimum NRC rating of 0.90 when tested in accordance with ASTM C423 standards.

Roof insulation shall consist of 48" wide, 3" thick, 6# density fiberglass faced on its exposed side with a white metalized polypropylene scrimkraft facing.  The faced insulation material shall have a UL Flame Spread Rating of 25 when tested in accordance with UL 723 or ASTM E-84 procedures. Insulation shall be supported at the roof line by means of mechanical clips spaced on maximum 4' centers and shall be sealed by means of a 2" side tabs on the facing. The "U" value through the insulated roof shall be a maximum of 0.10 BTU's per square foot when calculated in accordance with the "Zone Method" contained in ASHRAE "Handbook of Fundamentals", 1981 edition.

C. ENCLOSURE ACCESSORIES:

1. Access Doors

2. Building heater

3. Exhaust fans and louvers

4. Interior, exterior and emergency lights

5. Convenience receptacles 
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