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ArctiDry Liquid Desiccant Air Conditioner 
SECTION 23 74 33 – PACKAGED, OUTDOOR, 100% OUTSIDE AIR HANDLING UNITS
Part 1- GENERAL
1.1	REFERENCES
AHRI 270 - Sound Performance Rating of Outdoor Unitary Equipment
AHRI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils
AHRI 920 I-P - Performance Rating of DX-Dedicated Outdoor Air System Units
AMCA 210 - Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating.
AMCA 300 - Reverberant Room Method for Sound Testing of Fans
ASHRAE Std 15 - Safety Standard for Refrigeration Systems
ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings
ICC (IECC) - International Energy Conservation Code
NFPA 70 - National Electrical Code
NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems
SUMMARY
[bookmark: _Int_Od4zVkvJ]Extent of outside air handling unit work is indicated on drawings and schedules, and by requirements of this section.
This Section includes packaged, outdoor, 100% outside air -handling units with the following components and accessories such as but not limited to:
a. Direct-Expansion Cooling.
b. Desiccant Dehumidification.
c. Natural Gas Furnace or Electric Heat.
d. Integral, space temperature controls.
Electrical characteristics: Coordinate with electrical plans prior to submitting equipment; provide
a. 1. Single point power connections.
[bookmark: WARRANTY]1.3	WARRANTY
A. [bookmark: Warranty:_Manufacturer_agrees_to_repair_]Warranty: Manufacturer agrees to repair or replace components of outdoor, semi-custom, air-handling unit that fail in materials or workmanship within specified warranty period.
B. Warranty Period for Overall Unit: 24 months from date of Substantial Completion, but no more than 30 months from shipment.
C. Warranty Period for Compressors: 60 months from date of Substantial Completion, but no more than 66 months from shipment.
D. Warranty Period for Gas-Fired Heat Exchangers: 120 months from date of Substantial Completion, but no more than 126 months from shipment.
1.4	QUALITY ASSURANCE
A. Unit shall be factory charged and tested
B. UL/ETL Compliance: Unit shall ETL labelled to comply with UL 60335-2-40
C. ASHRAE Compliance: Unit shall comply with ASHRAE Std 15
D. AHRI Compliance: Coils shall be constructed in accordance with AHRI 410
E. NFPA Compliance: All insulations and adhesive shall meet all requirements of NFPA 90A for flame spread and smoke generation
F. NEC Compliance: Comply with National Electrical Code (NFPA 70) latest edition as applicable to installation and electrical connections of ancillary electrical components of air handling units.
1.5	PERFORMANCE REQUIREMENTS
A. Unit shall meet or exceed minimum efficiency requirements in accordance with ICC (IECC) and ASHRAE Std 90.1 I-P
1.6	SUBMITTALS
A. Submit Shop drawings and product data under provisions of Division One.
B. Shop drawings shall indicate components, dimensions, weights, required service clearances, and location and sizes of field connections. Indicate equipment, piping and connections and valves required for complete system.
C. Product data shall include rated capacities, weights, specialties and accessories, electrical requirements, and wiring diagrams.
D. Submit manufacturer's installation instructions.

1.7	OPERATION AND MAINTENANCE DATA
A. Submit operation data.
B. Include start-up instructions, maintenance data, controls, and accessories. Include troubleshooting guide.
C. Submit maintenance data.
1.8	DELIVERY, STORAGE AND HANDLING
A. Deliver, store, protect and handle products to site. Comply with manufacturer's installation instructions for rigging, unloading, and transporting units.
B. Accept products on site and inspect for damage.
C. Protect units from physical damage. Factory shipping covers and skids shall be kept in place until installation. Store in a clean dry place and protect from weather and construction traffic.
[bookmark: PRODUCTS]Part 2-	PRODUCTS
[bookmark: PACKAGED,_LARGE-CAPACITY,_ROOFTOP_AIR-CO]2.1	PACKAGED, LARGE-CAPACITY, 100% OUTSIDE AIR ROOFTOP UNITS
A. [bookmark: Basis-of-Design_Product][bookmark: _or_comparable_product_by_one_of_the_fol]Basis-of-Design Product: Subject to compliance with requirements, provide Mojave Energy Systems; ArctiDry Liquid Desiccant Air Conditioner or comparable product by one of the following:
1. Kathabar (Alfa Laval)
2. Munters
3. Climate by Design International (CDI)
4. Bry-Air
5. Engineered Air
6. Innovent
7. Scott Springfield
[bookmark: Unit_Casings:]2.2	Unit Casings:
A. General Fabrication Requirements for Casings: Formed and reinforced double-wall insulated panels, fabricated to allow removal for access to internal parts and components, with joints between sections sealed.
B. Double-Wall Construction:
a. Outside Casing Wall: Galvanized steel, minimum 22 gauge thick with [manufacturer's standard finish] [10,000-hour salt spray coating] with knockouts with grommet seals for electrical and piping connections and lifting lugs.
b. Inside Casing Wall: G90-coated galvanized steel, minimum 20 gauge thick.
C. Casing Insulation:
a. Materials: Injected polyurethane foam insulation.
b. Casing Panel R-Value: Minimum R-13.
c. Insulation Thickness: 2 inches.
2.3	Panels and Doors:
B. Access doors and panels:
a. Fabrication: Formed and reinforced with same materials and insulation thickness as casing.
b. Hinges: Minimum of four combination hinge/lever-type latches, allowing for bi-directional swing and easy door removal. Arrange doors to be opened against air-pressure differential.
c. Gasket: Neoprene or EPDM, applied around entire perimeters of panel frames.
d. Size: Large enough to allow inspection and maintenance of air-handling unit's internal components.
C. Locations and Applications:
a. Fan Sections: Doors.
b. Coil Sections: Doors.
c. Damper Section: Inspection and access panels
d. Filter Section: Doors large enough to allow periodic removal and installation of filters.
e. Desiccant Section: Doors.
f. Electrical cabinet: Doors.
D. Condensate Drain Pans:
a. Location: Each cooling coil.
E. Construction:
a. Single-wall, stainless steel.
F. Drain Connection:
a. Located at lowest point of pan and sized to prevent overflow. Terminate with threaded fitting on one end of pan.
b. Minimum Connection Size: NPT 1”.
c. Slope: Sloped to collect condensate from cooling coils and to direct water toward drain connection.
[bookmark: Fans,_Drives,_and_Motors:]2.4	Fans, Drives, and Motors:
A. Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous operation at maximum-rated fan speed and motor horsepower.
B. Supply Air Fan: 
a. Type: Centrifugal, rated according to AMCA 210. 
b. Drive: Direct drive, Factory mounted.
c. Motor: Electronically Commutated Motor, variable-speed, permanently lubricated.
C. Regeneration Air Fan:
a. Type: Centrifugal, rated according to AMCA 210. 
b. Drive: Direct drive, Factory mounted.
c. Motor: Totally enclosed, fan cooled (TEFC) with variable-speed drive, permanently lubricated.
D. Condenser Coil Fan:
a. Type: Propeller, rated according to AMCA 210. 
b. Drive: Direct drive, Factory mounted.
c. Motor: Totally enclosed, fan cooled (TEFC) with variable-speed drive, permanently lubricated.
E. Exhaust Air Fan:
a. Type: Centrifugal, rated according to AMCA 210. 
b. Drive: Direct drive, Factory mounted.
c. Motor: Totally enclosed, fan cooled (TEFC) with variable-speed drive, permanently lubricated.
[bookmark: Rotary_Heat_Exchangers:]2.5	Rotary Heat Exchangers:
A. Casing:
a. Galvanized steel, stainless steel, or aluminum with manufacturer's standard factory finish.
b. Purge: The cassette shall be complete with an adjustable built-in purge section to limit carry-over of exhaust air to the supply air stream to 6.5% when operated under design conditions. The purge plate shall be mounted to a pivot and locked into position by secure fasteners for quick field adjustment. A multi-pass seal shall be installed on the swing arm similar to the seals described below.
c. Seals: The supply and exhaust air stream shall be isolated from each other by means of adjustable multi-pass seals secured to the cassette panels and air separator tube. Multi-pass seals shall consist of a non-contact four or eight finger labyrinth seal. The selection of the seal shall be based on the differential pressure between the supply air plenum and the return plenum as measured in proximity to the wheel face. Multi-pass seals shall be installed with a 2 mm gap between the seal and the wheel flange.
d. Wheel support and bearings: Vertical rotor supported on externally mounted pillow block ball bearings supported by the cassette frame. The pillow block bearings shall be provided with a grease fitting. The pillow block bearings shall be mounted to allow convenient service and replacement without the removal of the energy recovery wheel from the cassette.
e. Rotor: Non-segmented, manufactured of corrugated aluminum treated for corrosion resistance and shall include an ion exchange resin desiccant to adsorb and transfer humidity in the vapor phase while avoiding adsorption and transfer of typical ambient non-water vapor molecules.
f. Drive: The wheel shall be driven by a V-belt installed around the outside of the wheel. A gear motor, pulley and belt tensioner shall be installed and sized to drive the wheel through its complete speed range (1/4-20 rpm) for all seasons and speed control sequences.
[bookmark: Coils:]2.6	Coils and Desiccant:
A. General Requirements for Coils:
a. Comply with AHRI 410.
b. Fabricate coils section to allow removal and replacement of coil for maintenance and to allow in-place access for service and maintenance of coil(s).
c. Coils shall not act as structural component of unit.
B. Supply Air Refrigerant Coil:
a. Tubes: Copper.
b. Fins: Aluminum.
c. Fin and Tube Joints: Mechanical bond.
d. Headers: Seamless-copper headers with brazed connections.
e. Frames: Galvanized steel.
f. Coatings: [None] [Corrosion-resistant coating].
C. Outdoor Air Refrigerant Coil:
a. Aluminum microchannel.
b. Coatings: [None] [Corrosion-resistant coating].
D. Regeneration Refrigerant Coil:
a. Aluminum microchannel.
b. Coatings: [None] [Corrosion-resistant coating].
E. Electric-Resistance Heating Coils: Comply with UL 60335-2-40.	Comment by Kyle Troskot: @Aaron Meles can we add a note about SCR controlled	Comment by Aaron Meles [2]: Yep; Done
a. Casing Assembly: Flanged type with galvanized-steel frame.
b. Open Heating Elements: Grade C NiCr60 elements (resistance wire of 60 percent nickel, 16 percent chromium, and 24% iron).
c. Turndown: SCR controlled.
d. Overtemperature Protection: Automatically resetting, thermal-cutout, safety device; serviceable through terminal box without removing heater from coil section.
e. Secondary Protection: Load-carrying, manually resetting or manually replaceable, thermal cutouts; factory wired in series with each heater stage.
f. Control Panel: Unit mounted with disconnecting means and overcurrent protection.
g. Magnetic contactor.
h. Airflow proving switch.
F. [bookmark: Refrigerant_Circuit_Components:]Refrigerant Circuit Components:
a. Compressor: Hermetic, variable speed scroll, mounted on vibration isolators; with internal overcurrent and high-temperature protection, internal pressure relief, and crankcase heater.
b. Refrigeration Specialties:
i. Refrigerant: R-454B.
ii. Electronic Expansion valve.
iii. Electronic Expansion valve sight glass.
iv. Modulating motorized 3-way valve. 
v. Refrigerant filter drier.
vi. Refrigerant receiver.
vii. Manual-reset high-pressure safety switch.
viii. Automatic-reset low-pressure safety switch.
ix. Compressor oil sight glass.
x. Oil separator.
G. [bookmark: Air_Filtration:]Liquid Desiccant System:
a. Desiccant: Lithium chloride
b. Materials: All materials in contact with desiccant to be non-metals. Coated metals shall not be acceptable.
c. Pumps: Magnetically driven centrifugal or diaphragm type with no metal wetted components.
d. Desiccant-Air Mass Exchangers:
e. Maximum air pressure drop: 0.5 inH2O
f. Desiccant flow rate to regenerator: maximum of 5% of desiccant flow rate in dehumidification process
g. Secondary containment: Non-metallic containment trays shall be provided under all desiccant-containing components. A capacitive- or resistive-type leak detection sensor shall be installed in secondary containment to shut down the unit if a leak is detected. 
H. Air Filtration:
a. Panel Filters:
i. Description: Pleated factory-fabricated, self-supported, disposable air filters with holding frames.
ii. Filter Unit Class: UL 900.
iii. Media: Interlaced glass, synthetic or cotton fibers coated with nonflammable adhesive and antimicrobial coating.
iv. Filter-Media Frame: High wet strength beverage board.
I. [bookmark: Gas_Furnaces:]Gas Furnaces:
a. Description: Factory assembled, piped, and wired; complying with ANSI Z83.8.
b. Burners:
i. Rated Minimum Turndown Ratio: 5 to 1.
ii. Fuel: Natural gas.
iii. Ignition: Electronically controlled electric spark with flame sensor.
iv. Gas Train: Combination Gas Valve incorporating redundant (two) electric safety shut-off valves, manual shut-off, and gas regulator which regulates gas pressure to burner supply manifold.
J. Heat-Exchanger: 439 Stainless steel.
a. Venting, Power: Power vented, with integral, motorized centrifugal fan interlocked with gas valve.
b. Safety Controls: Direct Spark Ignition control module that is design certified by a NRTL to ANSI Z21.20 and CAN/CSA-C22.2.
[bookmark: Controls:]Part 3-	CONTROLS:
3.1	Controller: 
A. DDC, factory installed and tested.
B. Controller shall have volatile-memory backup.
C. Controller shall include a 7” color touchscreen remote user interface.
D. Safety Control Operation:
E. [Smoke Detectors: Stop fan and close outdoor-air damper if smoke is detected.]
F. Condensate overflow switch: Stop compressor if overflow is detected.
G. Phase loss detection: Stop unit if phase loss or imbalance is detected.
H. Scheduled Operation: Occupied and unoccupied periods on seven-day clock with a minimum of [two] [four] programmable periods per day.
I. Unoccupied Period:
J. Heating Setback: <Insert temperature>.
K. Cooling Setback: <Insert temperature>.
3.2	Supply Fan Operation:
A. Occupied Periods: Run fan continuously.
B. Unoccupied Periods: Reduce fan speed to setback value.
C. Refrigerant Circuit Operation:
D. Occupied Periods: Modulate compressors and desiccant system to maintain [zone] [discharge] temperature and humidity occupied setpoints. 
E. Unoccupied Periods: Modulate compressors and desiccant system to maintain [zone] [discharge] temperature and humidity unoccupied setbacks. 
3.3	Gas Furnace Operation:
A. Occupied Periods: Modulate burner to maintain [zone] [discharge] temperature.
B. Unoccupied Periods: Cycle burner to maintain setback temperature.
3.4	Electric-Heating-Coil Operation:
A. Occupied Periods: Modulate coil to maintain [zone] [discharge] temperature.
B. Unoccupied Periods: Energize coil to maintain setback temperature.
3.5	Carbon Dioxide Sensor Operation:
A. Reset minimum supply fan speed down to minimum (50%) [50] <Insert percent> percent to maintain maximum [1000-ppm] <Insert concentration> concentration.
3.6.1 Building Pressure Sensor Operation:
A. Control supply air fan speed down to maintain building pressure setpoint of <insert pressure>.
3.7	Interface Requirements for HVAC Instrumentation and Control System:
A. Interface contact for remotely enabling unit operation.
B. Interface relay to provide indication of fault at the central workstation.
C. Provide [BACnet] [or] [LonWorks] compatible interface for central HVAC control workstation.
[bookmark: Accessories:]Retain all selected accessories from the subparagraphs below.
Part 4-	ACCESSORIES:
A. Duplex, 115-V, ground-fault-interrupter outlet with 6-A overcurrent protection. 
B. Filter differential pressure switch with sensor tubing on either side of filter. Set for final filter pressure loss.
C. Safeties:
a. Supply air smoke detector.
b. Return air smoke detector.
D. Hail guards of galvanized steel, painted to match casing.
E. Outdoor air intake weather hood.
[bookmark: MATERIALS]Part 5-	MATERIALS
[bookmark: Steel:]5.1	Steel:
A. ASTM A36/A36M for carbon structural steel.
B. ASTM A568/A568M for steel sheet.
C. [bookmark: Stainless_Steel:]Stainless Steel: Manufacturer's standard type, ASTM A240/A240M for bare steel exposed to airstream or moisture.
D. [bookmark: Galvanized_Steel:_ASTM_A653/A653M.]Galvanized Steel: ASTM A653/A653M.
E. [bookmark: Corrosion-Resistant_Coating:_Coat_with_a]Corrosion-Resistant Coating: Coat with a corrosion-resistant coating capable of withstanding a 10,000-hour salt-spray test according to ASTM B117.
[bookmark: SOURCE_QUALITY_CONTROL]Part 6-	SOURCE QUALITY CONTROL
[bookmark: AHRI_Compliance:]6.1	AHRI Compliance:
A. Comply with AHRI 920 for testing and rating energy efficiencies for Dedicated Outdoor Air Systems.
B. Comply with AHRI 340/360 for testing and rating energy efficiencies for RTUs.
C. Comply with AHRI 1060 for testing and rating performance for air-to-air exchanger.
6.2	FACTORY VERIFICATION TESTING
A. Unit shall be run tested prior to shipment from the factory, including all systems and actuators.
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