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SECTION:  ELECTRONIC AIR PURIFICATION SYSTEM 

PART 1		GENERAL

1.01	SECTION INCLUDES

A.	Related Sections
B.	References
C.	Submittals
E.	System Responsibility
F.	Warranty
G.	Delivery, Storage, and Handling

1.02	RELATED SECTIONS

A.	Section – Air Handling Units
B.	Section – Controls and Instrumentation
C.	Section – Equipment Wiring Systems

1.03	REFERENCES

A. American Society for Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
1. Standard 52.2-1999 or most current version
2.    Standard 62.1-2007 or most current version
B. TUV Rheinland / Underwriters Laboratories (UL)
1. UL 867
C. Canadian Standards Association (CSA)
1. 22.2 Section 187

1.04	SUBMITTALS

A. Submit product data sheets for ACS electronic air purification system for installation in existing air handling unit or a new air handing unit that includes fans, pre filters, starters, and an ACS section.

1. Systems whose verified performance meets the requirements of this specification throughout the measurement range.

B.	Submit a schedule of electronic air purification system(s) indicating compliance with specified performance at both minimum and maximum airflow rates, and a particle count report showing large particles from 3 to 10 micron, 2.5 to 1 micron, and .3 to 1 micron small particle size and count.
C.	Submit installation, operation and maintenance documentation.

1.05	SYSTEM RESPONSIBILITY

A.	The contractor shall be responsible for any and all costs associated with any and all changes resulting from the use of a supplier other than the listed acceptable manufacturer.

1.06	WARRANTY

A.	Provide a manufacturer’s parts warranty for 12 months from the date of installation or 18 months from the date of unit shipment.

1.07	DELIVERY, STORAGE, AND HANDLING

A.	All handling and storage procedures shall be per manufacturer’s recommendations.
B.	ACS system and its components shall be kept clean and dry, protected from weather and construction traffic.

PART 2 	PRODUCTS

2.01	SECTION INCLUDES

A.	Acceptable Manufacturers
B.	ACS air purification systems and devices

2.02	ACCEPTABLE MANUFACTURERS

A. SecureAire, Inc. Model# ACS (basis of design)

1.	Alternatives requesting acceptance as “equals” less than 15 days prior to bid date or products submitted in non-conformance with the requirements of this specification will not be considered. 
2.	For any product to be considered for substitution a written section-by-section detailed exceptions/compliance document shall be submitted to the Engineer before any approval will be considered.
3. 	Alternates must submit test result proving filter passes ASHRAE 52.2 Standard    MERV rating testing to efficiency of level 15 and UL 867 ozone test.
4.  	The entire system must have an overall airway length of 9”.

2.03	ACS AIR PURIFICATION SYSTEM OVERVIEW

A. Provide a complete Advanced Collector System (ACS) System by SecureAire. The ACS system which utilizes semiconductor airborne contamination reduction technologies shall monitor, optimize, and control the primary transport mechanisms of electrical space charge and airflow to efficiently condition, collect and where appropriate deactivate particles of concern in the occupied space.  This is accomplished using the ACS system.  Particle behavior in the size range (.3 to 1 micron) of bacteria and viruses is influenced more by its electrical charge than by its particle mass.  As the particle size increases the electrical force influence on its behavior drops significantly above 3 microns.

B. Each air handling system shall be equipped with an ACS Air Purification System so that all the air supplied to the occupied space first passes through a MERV 6 or better pre-filter, and then the ACS System.  Mechanical and electrical installation procedures and materials used shall be in accordance with the manufacturer's instructions, submittal drawings and wiring diagrams.  

NOTE: Filter rating shall be in accordance with the latest version of ASHRAE Std. 52.2 for Minimum Efficiency Rating Values, and compliance shall be based on independent laboratory test data.

C. The ACS Air Purification System shall be installed where shown on the plans and/or        equipment schedules.  Each system shall include the required number of system control modules (SCM’s), ACS units (ACS-AU’s), supports, electrical safety door switches and accessory items.  Accessory items can include plenum assemblies for the grid plates, and filters, plenum sleeves or filter plenum sections, along with system monitoring capability.  Mechanical and electrical installation procedures and materials used shall be in accordance with the manufacturer's instructions, submittal drawings and wiring diagrams.  

D. Preventing water or other liquids from entering the ACS System.  Where water or other potential liquids are a possibility in the intake air, protective measures should be taken, such as the use of dehumidifiers, rain louvers/hoods, mist eliminators, or mist preventing (hydrophobic) pre-filters.  



E. System Performance:  

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Filtration efficiency: The air purification unit shall have a minimum efficiency reporting value (MERV) of 15, per ASHRAE 52.2-1999 test procedure at a face velocity of 500 feet per minute (FPM).

Resistance to airflow:  The air purification unit shall have nominal initial resistance of 0.28” wg at a face velocity of 500 feet per minute (FPM), per ASHRAE 52.2-1999 test procedure.

Inactivation Potential and Effectiveness:  Independent laboratory testing shall document 95% or greater effectiveness at inactivating microbes, to include at a minimum, tests on representative specie organisms for the following categories:
a.  mold spores
b.  bacterial spores
c.  gram positive bacteria
d.  gram negative bacteria
e.  viruses

Particle Control Technology:  All systems must include the use of a pulsed Electrodynamic Field downstream of the collector, which conditions any exiting particles and causes them to inelastically collide.  This creates the final stage of absorbing and adsorbing the remaining particle contamination in the specified space.
		

F. Systems Specifications:

Overall System Depth (airway length):  9.0” including Internal Collider Section.
Power Requirements:  120/240 VAC 
Power Consumption:  5 watts per ACS-AU Panel
Safety Protection: SB 0.5 A/250V fuses 
Humidity Range:   < 95% Non-Condensing   
Racking:  2” Aluminum U channel (or as specificed) or 2” U channel for Side Load.
Racking Support:  1” Vertical Support Rails
Mounting:  Front or Side Load as required
Upstream Service Access for Front Loading systems:  18-24 inches minimum
Downstream Service Access for Front Loading systems:  2 inches minimum

PART 3		EXECUTION

3.01	SECTION INCLUDES

A.	Installation of System Control Modules (SCM’s) and ACS Air Units (ACS-AU’s)
B.	Operation of SCM’s and ACS-AU’s
C.	Start Up and Owner Training

3.02	INSTALLATION of SYSTEM CONTROL MODULES (SCM’s) AND ACS AIR UNITS (ACS-AU’s)  

A. Air Handling Manufacturer or Contractor is responsible for the installation of the entire system.

B. Install in accordance with manufacturer’s instructions at the locations indicated on the plans.  A written report shall be submitted to the consulting mechanical engineer if any discrepancies are found.

C. Access doors, and filter gauges for Front-loading Systems will be supplied and installed by the Air Handling Manufacturer or Contractor.

D.	All electrical connections must meet or exceed all applicable electrical codes and fire codes whether local, state or federal.  The gasketed access door must be of a size to allow for easy installation, maintenance, testing and cleaning of the ACS-AU’s.  

E.  	Input power shall be contractor provided on a dedicated 120/1/50Hz circuit with appropriate circuit breakers as required by local electrical codes. Input power should be brought to the ACS-AU’s unit in appropriate conduit and should have 120 VAC 50/60 Hz single phase 3 wire (red, black and green) input power. The conduit must run to the ACS-AU connections and be burr free.  Non-fused disconnect provided and installed by mechanical contractor.  
  
F. 	All electronic equipment should have proper earth grounding wires in place before turning the power “ON” to the ACS-AU. The SCM should must be located no more than 20 feet from the ACS unit (ACS-AU) induct panels. The SCM should be secured to a solid surface utilizing the four bolt pattern on the rear flange of the SCM casing.  SCM modules are factory preset to required output voltages which are specific to the square foot face area of the SCM module.  A single SCM is able to control up to 15 ACS-AU modules.

G. 	Wiring between the SCM and ACS-AU’s is done with the shielded cable provided with the ACS system and connected to the connector block assembly located on the top of the ACS-AU. Wires may not be spliced or modified in any way. All electronic equipment should have proper earth grounding wires in place before turning the SCM or ACS-AU’s on. The SCM should be secured to a vibration free, solid surface utilizing the three bolt pattern on the rear flange of the EU casing. Three each #20 fasteners should be installed to assure a solid fixed foundation for the EU unit.

H.  	The ACS-AU’s shall be installed in the air handler and attached to the racking system as supplied by SecureAire by the AHU manufacturer or installing mechanical contractor.  All efforts should be made either through the use of blank-offs or by completely filling the open space to prevent any air bypass around the ACS-AUs.  Units with more than one ACS-AU in series shall be interconnected utilizing the connector wires as provided. A minimum of 1 inch should be provided between the ACS-AU and any metallic frames, stanchions, conduits, coils or pipes.


3.03	OPERATION – SYSTEM CONTROL MODULE’S (SCM’s), ACS AIR UNITS (ACS-AU’s) AND OPTIONAL AQM-100 (AIR QUALITY MONITOR) MEASURING TOOL
 

A.	System Control Modules (SCM):  The SCM containes all of the ACS System’s embedded electroinics including diagnontics, safety circuits and controls.  It also provides the diagnostic interface between the ACS System and the buildings automation and control systems.  The SCM notifies the user of  normal operation as well as the need for unit service.  

This standard feature monitors the system conditions providing the customer with a reliable tool which allows for safe and accurate notification of system faults or problems. 

B. 	ACS AIR UNIT (ACS-AU) Section - The ACS Air Unit (ACS-AU) is an easy to install plenum system.  ACS-AU modules are constructed of a high temperature, corrosion resistant extruded plastic to provide a lightweight, durable, corrosion resistant assembly for long life.  Each Panel shall be installed inside the air handler; air modules are shipped fully assembled, inspected and only require they be installed like standard filters.  

1. The plenum assembly should be earth grounded. ACS-AUs are shipped ready for installation in the plenum on bare metal surfaces.  All ACS-AUs should be protected from damage prior to and during installation. Carefully lift modules from their packing case and place them in a secure position to prevent damage. Never pick up the ACS-AU by any part other than the out side or top edges.  High Voltage wires are provided with the ACS-AUs in order to connect to the System Control Modules (SCM) to the end Connection Plate of the  ACS-AU. 
2. Once the ACS-AU’s are installed and they should be checked for continuity and ground before turning power on.

C. The electrical contractor will be responsible for providing all line voltage wiring, accessory wiring and conduit to install the ACS-AU’s.  All line voltage, 110/240 VAC (must specify), 1 phase, 50/60 Hz, 1 amp circuit for each ACS-AU will be wired through the plenum access door safety switches to interrupt line voltage input power to the SCM’s when any of the plenum access doors in the area of the electrodes are opened, per the manufacturer's wiring diagram and instructions.  (2) Door safety switches are included as a standard with each ACS system.

D. The cables shall be installed in one continuous length without splices.  If the SCM is mounted outside the plenum, the two wires shall be run in a single metal conduit, supplied by the installing contractor.  If the SCM is not mounted on the plenum housing the electrodes, a ground wire shall be run from the SCM to the electrode support frame in the same conduit.  When more than one SCM is used on a plenum, wiring must be done in accordance with the manufacturer's wiring diagram and instructions to assure that the SCM’s do not back feed each other through the electrodes.  

E. AQM-100 (AIR QUALITY MONITOR) – The AQM-100 is a particle monitor that has the ability to measure both small and large particles so the building operators can quantify the real time performance of their existing filtration systems. The AQM-100 has built-in LCD display and computer software package that allows user the ability to download data. The data is automatically stored. The AQM-100 measures “small” (0.4 microns) and “large” (2.5 microns) particle sizes. The AQM-100 provides three different outputs (RS-485, USB and Ethernet) that can be connected to a local control panel or BAS.

G. AQM-100 Systems Specifications:

Overall System Dimensions: 9” L x 6.25” x 4.5” H
Power Requirements:  120/240 VAC Wall Outlet
Data Output: USB, RS-232, RS-485 or Ethernet
Data Storage: Up to 4 years of data (adjusts with reading interval setting)
Particle Monitor Channels: 0.35 microns and 2.5 microns per cubic foot of air


3.04	FACTORY CERTIFIED START UP SERVICES AND OWNER TRAINING

A.	The ACS Air Purification System shall be visually verified and be started up by a SecureAire certified start up specialist.  ACS devices shall not be adjusted or powered without approval from the SecureAire service specialist.

B.	Owner training services will be provided by the selling entity and fully supported by SecureAire and will be conducted as close to the same day as start up of the ACS system.



End of Section
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