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Suggested Engineering Specifications 
For Fresh-Aire UV Commercial Series 
UVC Ultraviolet Germicidal Irradiation Lights for HVAC Systems with 18,000 hour (2 year) standard intensity output lamps
PART 1 - GENERAL
1.1 	SCOPE
Contractor shall install ultraviolet germicidal irradiation (UVGI) systems for treatment of all HVAC air handling unit cooling coils.  The purpose of this equipment is to provide microbial disinfection of air handler interior surfaces, particularly cooling coils, to prevent biological growth (mold) from becoming established and to sterilize biological contaminants that are already present. Controlling the proliferation of microorganisms in HVAC systems is essential for optimal coil heat transfer, lower pressure drop across the coil, and reduced air handler speed which all contribute to long-term energy savings and reduced HVAC system maintenance costs. 

It is intended that all UVGI systems be provided by a single manufacturer for all installations on this project.
1.2	QUALITY ASSURANCE
The UVGI system shall be ETL, CSA or UL LISTED by a nationally recognized testing lab (NRTL) per UL 1598 for Luminaries and the lamps and power supplies shall be rated for wet locations and air handler use.
1.3	DELIVERY, STORAGE AND HANDLING
Store UVGI systems in a clean dry place and protect from weather and construction traffic.  Handle UVGI systems, especially lamps, carefully to avoid damage.  Do not install damaged components; replace and return damaged components to equipment manufacturer.

Always comply with manufacturer’s installation instructions placement, wiring, and testing.
Submit a list of spare lamps, including number, type, specific systems served, etc. and turn over to OWNER at end of project and obtain written receipt for same.
PART 2 - PRODUCTS

2.1	UVC SYSTEM
A.  	Manufacturer must meet the following minimum requirements: 
1. Acceptable Manufacturers – Triatomic Environmental, Inc. - Brand name "Fresh-Aire UV" or equivalent. 

C. 	Quality Assurance
All Power supplies shall be 100% tested utilizing a Hi-Pot tester for short circuit detection and the lamps shall be 100% tested for lighting and filament continuity.

Output Verification: Ultraviolet light lamps shall be of 254nm type. Total output per one inch lamp length shall not be less than 4 microW/cm2, at one meter. 

D.	Warranty
Fixture and controls shall be manufacturer warranted, non-prorated parts and labor, for a period of two (2) years for lamps, and LIFETIME for the power supply.
	
2.2  	DESIGN REQUIREMENTS
It is intended that the CONTRACTOR coordinate with the HVAC equipment manufacturer and the UVGI System manufacturer to select the proper system for each application to insure proper germicidal irradiation of air handling system components.  
Irradiation
UVGI System (UVC) lamps are to be installed in sufficient quantity and in such an arrangement so as to provide an equal distribution of UVC energy on the coil and in the drain pan and other surfaces prone to bio-fouling.  To maintain energy efficiency, the UVC energy produced shall be of the lowest possible reflected and shadowed losses. The use of Blue-Calc® UV design and sizing software is recommended for proper system sizing and configuration.  This UVGI system configuration software shall calculate the number of lamps, calculated UV intensities and placement of lamps for proper configuration. UVGI systems are intended to operate continuously, 24 hours a day, 

Intensity
The minimal UVC energy shall not be less than 4 micro W/cm2 per inch of lamp at 1 Meter.  No more than 20% loss (80% of initial output) is allowed over a 2 year period.

Quantity of Lamps
UVC lamps shall be mounted in horizontal rows utilizing factory supplied mounting hardware with the addition, where needed, of a framework of “EMT” type tubing as a support. Lamps shall be positioned within 12 (300mm) inches off the face of the coil, and not more than 35 inches (90cm) shall separate 1 row of lamps from another.

Lamps
Each lamp shall have a useful service life of 18,000 hours with no more than a 20% output loss at the end of the two (2) years of continuous use.  Lamps shall be shielded hard quartz hot filament type with a "getter" cathode filament guard (essential for the extended lamp life operation of two (2) years). The lamps shall also contain a high quality Teflon® Encapsulation or a secondary quartz glass containment that provides thermal buffering and stable lamp operation over the life of the lamp as well as provided water scaling protection and containment/protection from lamp breakage.  Lamps shall not produce ozone.




Mounting Hardware
Hardware should be provided to facilitate mounting of the lamps for proper irradiation.  All mounting hardware shall be constructed of aluminum, galvanized steel or as an option 304 stainless steel.

Power Supply
The power supply enclosure shall be constructed of corrosion resistant extruded anodized aluminum with a gasket and be sealed for wet and damp locations.  Power supply shall be constructed in a fashion to provide isolation of high voltage supply power from the lamp mounting location through remote tethering of lamps.  Power Supply shall have a fused auto-switching multi-voltage 120 to 277 VAC 50/60HZ electronic ballast.  It shall be labeled “Suitable for Air Handling Use”, and “Suitable for Wet Locations”.  Power Supplies shall have an integral on/ off switch and fuse and shall be field replaceable via a water tight quick connect lamp cord connector.

Installation
Lamps shall be connected to the power supplies using 600 VAC rated UV and moisture resistant cabling and have IP67 water-proof cable interconnects.  The lamp cables shall include intrinsically sealed IP67 rated lamp over molds to prevent moisture intrusion between the lamp interface and lamp connectors.   The lamp cables shall be clearly marked as follows "UVGI Ultraviolet Germicidal Lamp Cable - Protect Eyes from UV Light Rays" and shall be colored in Pantone Blue for easy field identification purposes. Manufacturer shall provide enough cabling to reach all lamps as applicable.  Safety interlocks are to be installed at all air handler access points where UVC may be present. Installation of the UVGI system shall be in accordance with all national and local safety and zoning regulations.

2.3	ACCESSORIES
A. 	Safety Interlocks
These safety cut-off switches are used to protect maintenance personnel from inadvertent exposure to UVC light. All access panels and doors to the UVC assembly and/or within view of the UVC assembly must include mechanical interlock switches to insure that the UVGI system will be de-energized when any of these accesses are opened.
B. 	UVGI System Control Panels
Control panels shall provide UVGI system controls such as surge suppression, interlock control, time ON surge delay, lamp operation indication to BMS etc.
C. 	UV Radiometers
Radiometers are used to monitor lamp operation, UVC intensity and life (hour meter).   
D.	Portal
At least one UVC assembly access shall be equipped with a UVC-safe sight glass to facilitate viewing the assembly without the possibility of exceeding the Minimal Erythermal Dose to avoid eye irritation. 
E.	Warning/Caution Stickers
Warning/Caution Stickers shall be placed on each access panel to prevent accidental exposure to skin and eyes.




2.4. 	SPARE LAMPS
One (1) spare set of UVC lamps for each UVGI system shall be left with the property owner or manager.	
2.5.	DISCONNECT SWITCH
[bookmark: _GoBack]The mechanical contractor shall provide a separate disconnect switch as required by Code for installation by the electrical contractor on all installations.  Where an equipment service outlet is furnished by rooftop/air handler manufacturer, contractor may utilize a 120v or 230v single phase style power source and corded soft-wired kit to plug the UVC system into a service outlet.  It is the mechanical contractor’s responsibility to coordinate these requirements with equipment suppliers and electrical contractorTUVC-ENGSPEC-200 1.12.15
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