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SECTION 234316 - INTELLIGENT CLEAN AIR SYSTEMS
[bookmark: GENERAL]GENERAL
[bookmark: SUMMARY]SUMMARY
[bookmark: Section_Includes:]Section Includes:
Intelligent Clean Air System modules.
[bookmark: ACTION_SUBMITTALS]ACTION SUBMITTALS
[bookmark: Product_Data:_For_each_type_of_product._]Product Data: For each type of product. Include dimensions; operating characteristics; required clearances and access; rated flow capacity, including initial and final pressure drop at rated airflow; efficiency and test method; fire classification; furnished specialties; and accessories for each model indicated.
[bookmark: Shop_Drawings:_For_air_filters.]Sustainable Design Submittals:

Product data showing compliance with ASHRAE 62.1-2019 and 2022
Product Data: Manufacturer's technical product data for intelligent clean air system.

Schedule of intelligent clean air systems indicating unit designation, number of each type required for application.
Data sheet for each system type, and accessories furnished including ionization units. Indicate construction, sizes, and mounting details.
Product drawings detailing physical, electrical and control requirements.
Shop Drawings: For intelligent clean air systems.
Include plans, elevations, sections, details, and attachments to other work.
Show assembly, dimensions, materials, and methods of assembly of components.
Include setting drawings, templates, and requirements for installing anchor bolts and anchorages.
4.	Diagrams for power, signal, and control wiring.
[bookmark: INFORMATIONAL_SUBMITTALS]INFORMATIONAL SUBMITTALS

[bookmark: Seismic_Qualification_Data:_Certificates]Certificates, for filters, accessories, and components from manufacturer.
Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
2. Proof of compliance with UL 2998, "Environmental Claim Validation Procedure for Zero Ozone Emissions from Air Cleaners."
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a. [bookmark: a._Submit_certificates_that_are_listed_o]Submit certificates that are listed on one of the following websites:

1) [bookmark: 2)_https://sustainabilitydirectory.inter]https://spot.ul.com/.
2) https://sustainabilitydirectory.intertek.com/home.


Dimensioned Outline Drawings of Equipment Unit: Identify and describe mounting and anchorage provisions.
Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.
[bookmark: Product_Test_Reports:_For_each_filter,_f]Product Test Reports: For each air cleaner, for tests performed by a qualified testing agency.
[bookmark: Field_quality-control_reports.]Field quality-control reports.
[bookmark: CLOSEOUT_SUBMITTALS]CLOSEOUT SUBMITTALS
[bookmark: Operation_and_Maintenance_Data:_For_each]Operation and Maintenance Data: Submit operation and maintenance data and recommended spare parts lists. Include 10 years of operations and energy costs
Warranty certificate.
[bookmark: MAINTENANCE_MATERIAL_SUBMITTALS]MAINTENANCE MATERIAL SUBMITTALS
[bookmark: Furnish_extra_materials_that_match_produ]Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
Provide [one] <Insert number> complete set(s) of filters for clean air system. 
[bookmark: QUALITY_ASSURANCE]QUALITY ASSURANCE
[bookmark: Testing_Agency_Qualifications:_An_NRTL.]Testing Agency Qualifications: An NRTL.
Manufacturer Qualifications: Company that specializes in manufacturing products specified in this Section.

ISO 9001-compliant manufacturing process.
ISO 9001: 2015-compliant administrative processes.
Documented Experience: 10 years, minimum.
Furnish  services  of  manufacturer's  qualified  representative  to  inspect  finished  air ionization system.
[bookmark: DELIVERY,_STORAGE,_AND_HANDLING]PRODUCT DELIVERY, STORAGE, AND HANDLING
[bookmark: Deliver_and_store_products_in_a_clean,_d]Deliver and store products in a clean, dry place.
[bookmark: Comply_with_manufacturer's_written_riggi]Comply with manufacturer's written rigging and installation instructions for unloading and moving to final installed location.
[bookmark: Handle_products_carefully_to_prevent_dam]Handle products carefully to prevent damage, breaking, denting, and scoring. Do not install damaged products.
[bookmark: Protect_products_from_weather,_dirt,_dus]Protect products from weather, dirt, dust, water, construction debris, and physical damage.
Retain factory-applied coverings on equipment to protect finishes during construction and remove just prior to operating unit.
Cover unit openings before installation to prevent dirt and dust from entering inside of units. If required to remove coverings during unit installation, reapply coverings over openings after unit installation and remove just prior to operating unit.
Replace installed products damaged during construction.
WARRANTY
Furnish equipment having manufacturer's warranty against defects in material and workmanship for a period of three years after date of shipment.
[bookmark: PRODUCTS]PRODUCTS
[bookmark: PERFORMANCE_REQUIREMENTS]MANUFACTURERS
GPS Air, smartIAQ
Original Equipment Manufacturer (OEM) rebranded/private labelled equivalent.
Approved equipment alternates (prior written approval or consent by Engineer of Record is required). Equipment Alternates must meet performance criteria detailed within this specification.
PERFORMANCE REQUIREMENTS
[bookmark: ASHRAE_62.1_Compliance:]ASHRAE 62.1 Compliance:
Comply with Indoor Air Quality performance requirements in ASHRAE 62.1-2022, by way of utilizing the Indoors Air Quality Procedure. 
ASHRAE 145.2 Compliance:
Evaluation of Intelligent Clean Air System removal efficacies of design compounds shall comply with ASHRAE 145.2 – 2016.

Gas-phase cleaning efficiencies must meet the below detailed minimums for single pass air cleaning with regard to the following design compounds:


	Design Compound
	Design Target
(µg/m3)
	Filter Removal Efficiency (minimum)

	Acetaldehyde
	140
	53%

	Acetone
	1,200
	77%

	Ammonia
	200
	22%

	Benzene
	3
	99%

	Carbon Monoxide
	10,310
	1%

	Dichloromethane
	400
	63%

	Formaldehyde
	33
	63%

	Naphthalene
	9
	99%

	Ozone
	137
	99

	Phenol
	70
	45%

	PM2.5/Particulate Matter
	12
	77%

	Tetrachloroethylene
	35
	99%

	Toluene
	300
	99%

	Xylene
	500
	99%



[bookmark: Electrical_Components,_Devices,_and_Acce]Comply with the following:
ASHRAE 62.1 – 2019 & 2022
ASHRAE 241 - 2023
ASHRAE 145.2 - 2016
UL 900
UL 867
UL 2998
FCC Part 18
NFPA 70
NFPA 90A
NFPA 90B

Substitutions: No substitutions.
[bookmark: Capacities_and_Characteristics:]CAPACITIES AND CHARACTERISTICS
Provide an Intelligent Clean Air System at locations indicated on Drawings.

Humidity: Provide systems:

That do not require preheat protection when relative humidity of entering air exceeds 85 percent.
That are suitable for relative humidity from 20 to 90 percent, condensing, without causing damage, deterioration, or dangerous conditions within system.
Provide integrated filters:

Particulate Filter
Molecular Filter
Provide Integrated Ionization:

Ionization Output: Provide systems that produce positive and negative ions. Unipolar ionization devices are unacceptable.
Ionization   Device   Enclosures:   Provide   corrosion-resistant, non-metallic   materials. Configure enclosure without thermal bridging.
Mount securely inside enclosure.
Maximum Ozone Emissions: In accordance with limits stated in UL 2998.

Products not certified in accordance with UL 2998 are unacceptable.
Provide products listed on UL SPOT or Intertek Sustainability product database(s) as UL 2998-compliant. Products not listed in either database are unacceptable. Submit manufacturer's test report showing compliance with UL 2998.
Design Requirements:

Product must be capable of operating independently of HVAC system or other ventilation airflow.
Product must be capable of operating in a sidestream configuration in parallel to HVAC system or other ventilation airflow.
Product must be capable of mounting either [suspended above a drop ceiling] [or] [and] [to a hard surface ceiling] [hard surface wall]
Provide ionization units having manufacturer's recommended number of electrodes and power generators, sized to system air flow.
NPBI Electrodes:

Materials: Carbon fiber clusters having minimum 45,000 needles each.
Metal electrodes are unacceptable.
Bipolar ionization tubes manufactured of glass, composite, mica, or similar dielectric materials are unacceptable.
[bookmark: HEPA_FILTER_FAN_MODULES]NPBI Devices must have the following:

Internal short-circuit protection.
Overload protection.
Automatic fault reset circuit breakers. Units having fuses are unacceptable.

IONIZING FILTER FAN MODULES
[bookmark: Basis-of-Design_Product][bookmark: _or_comparable_product_by_one_of_the_fol]Basis-of-Design Product: Subject to compliance with requirements, provide GPS Air; Model: smartIAQ Intelligent Clean Air System or comparable product. 
[bookmark: Source_Limitations:_Obtain_from_single_s]Source Limitations: Obtain from single source from single manufacturer.
[bookmark: Description:_Factory-fabricated,_HEPA_fi]Description: Factory-fabricated, air cleaning filter system with ionization device.
Capacity and Characteristics 

(Distributed and Performance Units):
Capacity: 0 to 500 cfm
Temperature Range: 32 to plus 104 deg F (0 to plus 40 deg C).
Relative Humidity Range: 5 to 85 percent (non-condensing).
Unit Dimensions (23 x 26 x 14) inches.
Fan Unit Weight: [70] lb ([31.8] kg).
Weight with optional transformer [78] lb ([35.5] kg).
Unit Sound Level: [26/45]  dB(A) Maximum (measured at 2 ft)
Noise Criterion Level (NC): 40 Maximum

or

(Centralized Units):
0. Capacity: 0 to 700 cfm.
Temperature Range: 32 to plus 104 deg F (0 to plus 40 deg C).
Relative Humidity Range: 5 to 85 percent (non-condensing).
Unit Dimensions (23 x 26 x 14) inches.
Fan Unit Weight: [70] lb ([31.8] kg).
Weight with optional transformer [78] lb ([35.5] kg).
Unit Sound Level: [51]  dB(A) Maximum (measured at 2 ft)
Noise Criterion Level (NC): 45 Maximum

Electrical Characteristics:

Electrical Listings: UL, cUL.
Compliance  and  Certifications:  CARB,  FCC Part 18,  UL 867,  and UL 2998.
Standard Input Voltage: 120 V ac, 60 Hz.
Optional Input Voltage (Transformer accessory required): 208/230/288/347 V ac, 60Hz
Power Consumption: [200] W (Max).
Total Ion Output at emitters: Minimum 160 million ions/cc, measured 1 inch (25 mm) from carbon fiber brushes.

Control Characteristics:

DETAIL CONTROL STRATEGY
System should employ internal solid state sensor(s) to continuously monitor the following:
Carbon Dioxide (CO2)
Formaldehyde (HCHO)
TVOC
PM1.0, PM2.5, PM4.0, PM10.0
Temperature
Humidity

System should operate at a minimum airflow while monitoring the environment.

System should be able to increase airflow when triggering levels of sensed design compounds are reached.

System should clean environment through use of particulate and molecular filtration.

When levels of sensed design compounds are reduced below set level, system should return to minimal monitoring air flow.

Unit should optionally be cable of communicating and being controlled by, Modbus protocol via Modbus based Building Automation Systems (BAS).


Manufacturer must provide a Points List detailing communication mapping 

Manufacturer must be able to provide a BACnet adapter to enable BACnet protocol based BAS to communicate with the Modbus enabled product.

[bookmark: Casing:]Casing:
Configuration: [Ducted inlet] [Plenum inlet] 
Module Material: [Minimum 18-gauge carbon steel] <Insert gauge and material> with [mill] <Insert type> finish.
[bookmark: Accessories:_Filter_test_port.]Filters: 

Particulate Filter: 
Minimum Filter Performance Rating: MERV 14
Face Size: 24 by 12 inches.
Filter Depth: 2 inches nominal.
Surface Area: <TBC> sq. ft..
Maximum or Rated Face Velocity: <TBC> fpm.
Initial Resistance: <TBC > inches wg.
Recommended Final Resistance: 1.4 inches wg.
System Airflow: 700 cfm (Max)

Molecular Filter: 
Filter Performance Rating: [standard VOC] [Formaldehyde/VOC] [TBC]
Face Size: 24 by 12 inches.
Filter Depth: [2] [4] inches nominal.
Maximum or Rated Face Velocity: <TBC> fpm.
Initial Resistance: 0.12 inches wg.
System Airflow: 700 cfm (Max)

Filter Access: Side.
Integrated Ionization:

Materials: Carbon fiber ion emitters.
Capacity: 0 to 700 cfm.
Temperature Range: 32 to plus 104 deg F (0 to plus 40 deg C).
Relative Humidity Range: 5 to 85 percent (non-condensing).
Unit Dimensions (Dia x H): 3.6 x 2.1 inches (91 x 53 mm).
Unit Weight: 2.0 lb (0.9 kg).

Accessories: Filter test port.
[bookmark: Motor:]Blower/Motor:
Type: Electronically commutated motor
Enclosure Protection: IP55
Enclosure Materials: Die-cast Aluminum
Blower Wheel Materials: Propylene with glass-fiber reinforcement
Motor Speed:  3050 +/- 5% RPM (Max).
Electrical Protections:

Motor Current Protection
Soft Starting Protection
Under/Over Voltage Detection
Thermal Overload Protection
Line Undervoltage Detection
Locked-Rotor Protection
Reverse Polarity Protection

Electrical Characteristics:
Power: 220W (Max).
Volts: [120] V.
Phase: [Single].
Hertz: 50/60 Hz.
Full-Load Amperes: 2.8 A.
Insulation Class: Class B
Control Input: 0.10VDC / PWM
[bookmark: EXECUTION]EXECUTION
[bookmark: EXAMINATION]EXAMINATION
[bookmark: Examine_ducts,_air-handling_units,_and_c]Examine dedicated clean air systems, and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
[bookmark: Proceed_with_installation_only_after_uns]Proceed with installation only after unsatisfactory conditions have been corrected.
[bookmark: INSTALLATION_OF_FILTERS]INSTALLATION 
[bookmark: Position_each_filter_unit_with_clearance]Position each air cleaning system unit with clearance for normal service and maintenance. Anchor unit holding frames to substrate.
[bookmark: Install_filters_in_position_to_prevent_p]Install units in accordance with manufacturer’s written instructions.
Install filters in position to prevent passage of unfiltered air.
[bookmark: Do_not_operate_fan_system_until_filters_]Do not operate fan system until filters (temporary or permanent) are in place. Replace any temporary filters that were used during construction and testing with new, clean filters.
[bookmark: CONTROL_CONNECTIONS]CONTROL CONNECTIONS
[bookmark: Install_control_and_electrical_power_wir]Install control and electrical power wiring to field-mounted control devices.
[bookmark: Connect_control_wiring_according_to_Sect]Connect control wiring according to Section 260523 "Control-Voltage Electrical Power Cables."
[bookmark: FIELD_QUALITY_CONTROL]FIELD QUALITY CONTROL
[bookmark: Perform_tests_and_inspections]Field Inspection: Coordinate field inspection in accordance with "Quality Assurance" Article in this Section and in appropriate Sections in Division 01.

Manufacturer's Inspection and Training Services: Furnish services of manufacturer authorized representative to verify correct installation and perform training of Owner's staff.

STARTUP, COMMISSIONING, AND TRAINING
Manufacturer's Startup Services: Provide startup supervision and training of Owner's personnel in the proper operation and maintenance of equipment.
Commissioning Agent: Use Alpha Labs Air Ion Counter's Model “AIC3-Pro” and confirm, on installed units, that ion output meets value listed on product data sheet when both polarities are measured and added together.

Measurement: At chest height in the ion distribution area.
For Each Installation: Randomly select and test minimum 10 percent of installed units to confirm compliance and Submit test report.
Training: Train Owner’s personnel on use and replacement of NPBI air ionization system or NPBI components.
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