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SECTION 23 84 00
HUMIDITY CONTROL EQUIPMENT
SPEC WRITER NOTE: Delete between //______// if not applicable to project. Also delete any other item or paragraph not applicable in the section and renumber the paragraphs.

PART 1 ‑ GENERAL 

1.1 DESCRIPTION


This section specifies desiccant dehumidifier units for //preconditioning of existing or new air conditioning systems//and//stand-alone units use for dehumidifying air//.
1.2 related work

A.
Section 01 00 00, GENERAL REQUIREMENTS: Requirements for pre-test of equipment.

B.
Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS: Seismic requirements for non-structural equipment. 

C.
Section 23 05 11, COMMON WORK RESULTS FOR HVAC AND STEAM GENERATION: General mechanical requirements and items, which are common to more than one section of Division 23.

D.
Section 23 23 00, REFRIGERANT PIPING: Requirements for field refrigerant piping. 

E.
Section 23 21 13, HYDRONIC PIPING: Requirements for field hot water piping.
F.
Section 23 22 13, STEAM AND CONDENSATE HEATING PIPING: Requirements for field steam and condensate piping. 

G.
Section 23 82 16, AIR COILS: Requirements for run‑around system coils. 

H.
Section 23 31 00, HVAC DUCTS AND CASINGS: Requirements for sheet metal ducts and fittings. 

I.
Section 23 40 00, HVAC AIR CLEANING DEVICES: Requirements for filters including efficiency. 

J.
Section 23 09 23, DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC: Requirements for controls and instrumentation. 

K.
Section 23 05 93, TESTING, ADJUSTING, AND BALANCING FOR HVAC: Requirements for testing, adjusting and balancing of HVAC system. 

L.
Section 23 05 12, GENERAL MOTOR REQUIREMENTS FOR HVAC AND STEAM GENERATION EQUIPMENT: Requirements for HVAC motors. 

M.
Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS: Requirements for motor starters. 

1.3 QUALITY ASSURANCE

A.
Refer to paragraph, GUARANTEE, in specification Section 00 72 00, GENERAL CONDITIONS.

B.
Refer to specification Section 01 00 00, GENERAL REQUIREMENTS for performance tests and instructions to VA personnel.

C.
Refer to paragraph, QUALITY ASSURANCE, in specification Section 23 05 11, COMMON WORK RESULTS FOR HVAC AND STEAM GENERATION.
D.
Unit(s) shall be provided by a manufacturer who has been manufacturing desiccant dehumidifiers and have been in satisfactory service for at least five (5) years.

1.4 submittals

A.
Submit in accordance with specification Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

B.
Manufacturer’s Literature and Data:

1.
Technical data on design operating inlet and outlet conditions, air flows with diagram showing air volumes and conditions throughout the system, dehumidification capacity, filtration and fan motor and electrical power data.

2.
A general arrangement diagram with overall dimensions showing all major components with overall dimensions, utility and duct work connections, bolting arrangement, operating weight and required service and equipment removal clearances.

3.
Control diagrams for // preconditioning of existing and // or new air conditioning system // stand alone use for dehumidifying air, // electric circuits interface all control set points.

C.
Certificate: Evidence of satisfactory performance on three similar installations.

D.
Provide installation, operating and maintenance instructions, in accordance with Article, INSTRUCTIONS, in specification Section 01 00 00, GENERAL REQUIREMENTS.

E.
Performance test report: In accordance with PART 3.

1.5 applicable publications

A.
The publications listed below form a part of this specification to the extent referenced. The publications are referenced in the text by the basic designation only.

B.
Air-conditioning and Refrigeration Institute (ARI)

410-01
Forced–Circulation Air-Cooling and Air-Heating Coils

C.
Air Movement and Control Association (AMCA):

210-99
Laboratory Methods of Testing Fans for Aerodynamic Performance Rating (ANSI)

D.
American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)

52.2-07
METHOD OF TESTING General Ventilation Air Cleaning Devices for Removal Efficiency by Particle Size (ANSI)

62.1-07
Ventilation for Acceptable Indoor Air Quality (ANSI)

E.
American Bearing Manufacturers Association (ABMA)

9-1990 (R2000)
Load Ratings and Fatigue Life for Ball Bearings (ANSI)

F.
National Fire Protection Association (NFPA)

90A-02
Standard for the Installation of Air-Conditioning and Ventilating Systems

70-05
National Electrical Code

part 2 – products

2.1 dehumidifier units

A.
General: Units shall be complete, factory assembled, and tested; and of sizes, arrangements, capacities, and performance as scheduled and as specified herein suitable; and for // indoor // outdoor // installation // preconditioning of // existing // and // new air conditioning system // stand alone use for dehumidifying air.//

SPEC WRITER NOTE: Add chilled water section for situations when heat recovery alone cannot deliver required supply air temperature. Retrofit projects can utilize existing AHU for post cooling.

1.
Dehumidification shall be accomplished by use of a desiccant to absorb water vapor and maintain humidity control level independent of load variations within design limit and without use of refrigerants, compressors, or chilled water.

2.
Unit(s) shall be capable and designed for year-round, 24-hours-a-day operation; and requiring only connections of ducts, utilities, and remote sensors, controllers, and monitors.

3.
Unit(s) shall include active regeneration system for control of dehumidification processes.

B.
Casing:

1.
Double-wall construction with corrosion-protective coating and exterior //baked-enamel//power-coated// finish, //removable panels//hinged access doors// with neoprene gaskets, minimum //25-mm (1-inch) // 50-mm (2-inch) // thick thermal insulation fill, stainless steel fasteners, knockouts for electrical and piping connections through the //side of the unit//bottom of the unit without the roof curb//, condensate drain connection, and lifting lugs.

2. The unit housing the internal partitions shall be constructed of minimum 18 gage galvanized steel or aluminum pre-insulated double wall panels with a minimum of //25-mm (1-inch)//50-mm (2-inch)// thermal insulation. The base shall be all welded, structural steel or formed 14-gage, galvanized steel. Units shall have cross supports for each major component and base channels and lifting eyes to facilitate rigging. The units shall be of water and air tight construction over all with interior air tight construction between various sections of the units. Adjoining panels shall be sealed with a silicon compound or heavy duty compression type gaskets. Leakage rate shall not exceed 2 percent at a pressure of 746 Pa (3.0 inches water gage).

3.
All non-pre-insulated exterior panels shall be insulated with minimum 25-mm (1-inch) vinyl- or foil-faced fiberglass insulation without exposed edges, and secured by permanent mechanical fasteners.

4.
All exterior panels shall be // embossed aluminum cabinet panels // constructed with corrosion-protective coating with baked-enamel or power-coated finish // and base coated with grey or red oxide or primer.

5.
All internal air-processing and air-treatment components shall be removable through removable access panels without dismantling plenums or ductwork.

6.
Access panels shall be provided with resilient gaskets and quick-release hardware.

7.
Access doors for filters and control adjustment shall have corrosion-resistant, continuous hinge or heavy-duty, multiple hinges.

8. Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-2007.

C.
Dehumidifier:

1.
The dehumidifier shall include a desiccant wheel utilizing a fractional horsepower electric motor and a speed reducer process and reactivation air flow indicating devices// steam // hot water // electric // direct gas fired // indirect gas fire // reactivation heater // reactivation fan/motor assembly, reactivation energy modulation system, electric/mechanical rotation fault circuitry and necessary manual and automatic dampers for proper functioning of the unit under all operating conditions.

2.
Dehumidifier shall rotary type, designed for continuous operation, and arranged to provide a counter flow of process and reactivation air streams with full-face pressure seals or low-friction contact seals on both sides to prevent cross leakage for external static pressure of up to 622 Pa (2.5 inches w.g.)

3. Desiccant rotor shall have synthesized silica gel, enhanced with titanium, bonded to a ceramic matrix, with filled voids and encapsulating the ceramic. Driver shall be a motor with adjustable drive sheaves and belt-tensioning idler pulley or adjustable motor mount.

4.
The rotary desiccant shall transfer water in the vapor phase. The design and geometry shall provide for laminar flow over the operating range for minimum pressure loss with maximum transfer surface and minimum power requirements. The desiccant shall be a permanent integral part of the structure.

D.
Heat Exchanger:

1.
The heat exchanger shall be constructed of non-hygroscopic material with corrosion resistance coating thermal wheel to prevent the transfer of water vapor or an air-to-air heat pipe with copper tubes and aluminum fins having a protective epoxy-phenolic coating for corrosion resistance, and fabricated with capillary wick structure charged with ozone friendly refrigerant to be used in the process and reactivation air steams. Refrigerant shall comply with ASHRAE 15, Group 1. For thermal wheel, supply and cooling air streams shall be counter flow and the component provided with full face contact seals on both sides to prevent leakage. The heat transfer effectiveness of the heat exchanger shall be minimum 80 percent with a maximum air pressure loss of 125 Pa (0.50 inch w.g.)

2.
Electric motor shall be fractional-horsepower with close-coupled speed reducer and a belt drive with belt tensioning system for the thermal wheel.

E.
Controls and Wiring: Factory-installed microprocessor type to control and monitor unit and communicate to central-control processor, and shall operate dehumidification units and maintain humidity and temperature set points.
1.
The unit shall have a factory wired and unit mounted central, electrical control panel with a single power supply connection. . All internal wiring shall be in accordance with the National Electrical Code. Unit shall have a non-fused main power disconnect and control components required for automatic operation based on signals from // space mounted // duct mounted // humidity and temperature controls. Control panel shall have terminals for remote control devices.

2.
Controls shall be capable of shutting down the dehumidifier when humidity loads are reduced and the process shall be reversed when there is an increase in humidity loads. 

3.
Reactivation energy shall be automatically reduced at lower than design humidity loads.

4. Carbon dioxide sensor mounted in return air shall operate minimum outdoor-air damper position.

5. Discharge-air, outdoor-air, conditioned-space, control set-point-temperature, and outdoor-air enthalpy shall be displayed with a LCD in control panel.

6. Filter pressure drop and alarm shall be displayed by an LCD in control panel.

7. Airflow, fans, system, unit operation, and operating mode status shall be displayed in control panel. 

F.
Fan Section:

1.
Supply // and exhaust // fans, shall be centrifugal, galvanized steel with //baked enamel//power coated// finish, and shall be belt driven with adjustable sheaves and self-aligning, grease-lubricated ball bearings with extended grease fittings easily accessible inside the casing for process and reactivation air as scheduled. 

2.
Fans shall be AMCA class II construction, double-width, and double-inlet centrifugal //air foil//forward cured// or backward inclined or plug type, factory dynamically balanced and rated in accordance with AMCA standard 210.

3.
Fan sized for greater than 3000 CFM shall be belt driven. Belts shall be sized for 150 percent of fan motor HP.

4.
Fans shall be vibration isolated internally or externally.

5.
Connections at fan discharge shall have flexible duct connectors. //

6.
Fan motor and Drive: Motors shall be nominal 1750 RPM. Motor for reactivation fan may be direct-drive 3500 RPM. Motors shall be NEMA MG 1 Design B with open drip-proof housing and a minimum service factor of 1.15 complying with requirements in specification Section 23 05 11, COMMON WORK RESULTS FOR HVAC AND STEAM GENERATION.

G.
Filter Section: Pleated, disposable pre-filters in //outdoor-air inlets // supply-air // return-air mixing plenums //. Filters shall be 50 mm (2 inches) thick, installed in filter rack, //30 percent minimum efficiency // with a minimum efficiency report value (MERV) of 6 according to ASHRAE 52.2 and 90 percent average arrestance according to ASHRAE 52.1 // conforming to ASHRAE Test Standard 52.1.//
H.
Reactivation Heating Coil // and Supplementary Heating Coil //:

1.
//Direct-fired, // natural // propane // gas // hot water // steam // electric-resistance // reactivation heating coil // and heating coil to supply supplemental heating to the space during winter.// Refer to specification Section 23 82 16, AIR COILS for requirements.

//a.
Water Coils:  Factory tested to 300 psig (2070 kPa) according to ARI 410 and ASHRAE 33.//

//b.
Steam Coils:  Factory tested to 300 psig (2070 kPa) and to 200 psig (1380 kPa) underwater according to ARI 410 and ASHRAE 33.//
//2.
System shall include pumps and heat exchanger, expansion tank and copper piping for ethylene glycol and water mixture with a freezing point of -28 degrees C (-20 degrees F) and inhibitors for hot water heating coils.//

SPEC WRITER NOTE: Retrofit projects may utilize existing AHU.

I.
Post Cooling Coil Section: Comply with requirements in Section 23 82 16, AIR COILS.
J.
Evaporative Cooler: Factory-assembled and wired unit with intake grilles, bituminous-coated sump, and individually removable, // aspen wood fiber pads with anti-rot salts // 150-mm 6-inch glass-fiber pads with UL 900 (Class II) saturants // 300-mm 12-inch glass-fiber pads with UL 900 (Class II) saturants //.
1. Water Circulation system: Sump pump with strainer, water distribution troughs at top of cooler pads, float-operated makeup valve, and drain connections.

2. Automatic Drain System: Two-way normal open drain valve, three-way, float-operated makeup water valve, and ambient thermostat.

3. Comply with applicable requirements in ASHRAE 62.1-2007.
//K.
Boiler: Low-pressure, gas-fired boiler. The fuel consumption shall be controlled to meet dehumidification load by maintenance of fluid temperature.//

L.
Refrigeration Package: Comply with ASHRAE 15, "Safety Code for Mechanical Refrigeration."

1.
Energy Efficiency:  Equal to or greater than prescribed by ASHRAE/IESNA 90.1-2004, "Energy Standard for Buildings except Low-Rise Residential Buildings."

2.
Refrigerant Coils:  Copper tubes with mechanically bonded aluminum fins; factory fabricated and tested according to ASHRAE 33 and ARI 410; with multiple refrigerant circuits, seamless-copper headers with brazed connections, and // galvanized-steel // stainless-steel // frame.  Coil and fins shall have a polyester coating.  Coils shall have a minimum 300-psig (2070-kPa) working-pressure rating and be factory tested to 450 psig (3105 kPa), and to 300 psig (2070 kPa) while underwater.

3.
Compressors: // Semi-hermetic // Hermetic //, reciprocating // scroll // compressors with integral vibration isolators and crankcase heaters that de-energize during compressor operation; with thermal-expansion valves, filter-dryers, sight glasses, compressor service valves, and liquid- and suction-line service valves.

4.
Number of Refrigerant Circuits:  Two for compressor capacities more than 7-1/2 tons.

5
Refrigerant:  // R-134a // R-407C // R-410A //.

6.
Capacity Control: // Cylinder unloaders with steps as scheduled for reciprocating compressors // Hot-gas bypass valve and piping on one compressor // Cycle compressor//.
M.
Safety Devices:
1.
Low-Pressure Cutout:  Manual reset after three auto-reset failures.
2.
High-Pressure Cutout:  Manual reset.
3.
Compressor Motor Overload Protection:  Manual reset.
4.
Antirecycling Timing Device:  Prevent compressor restart for five minutes after shutdown.
5.
Adjustable, Low-Ambient, Head-Pressure Control:  Designed to operate at temperatures as low as 0 deg F (minus 18 deg C) by cycling condenser fans and controlling speed of last fan of each circuit.
6.
Oil-Pressure Switch:  Designed to shut down compressors on low oil pressure.

N.
Condenser Fans:  Propeller-type fans directly driven by motors with permanently lubricated bearings and internal thermal-overload protection.

O.
Drain Pan and Connection:  // Plastic // // Stainless steel //; insulated// and complying with ASHRAE 62.1-2007 //.

P.
Outdoor-Air Intake Dampers:  Return- and outdoor-air intake dampers with damper operator and control package.

1.
Leakage:  Maximum leakage // 2.5 // 1.0 // percent at nominal airflow of 54 L/s per kW (400 cfm per ton) (with 250 Pa (1-inch wg) pressure differential.

2.
Damper Operator:  // 120 // 24 //-V ac, close coupled, with spring return.

Q.
Remote-control panel shall contain controls and indicator lights consisting of the following:

1.
On-off fan switch.

2.
Minimum outdoor-air damper potentiometer position LCD.

3.
Supply-fan operating indicator light.

4.
Mechanical cooling malfunction indicator light.

5.
Clogged filter indicator light.

R.
Electrical Convenience Outlet: 120-V ac fused, duplex straight-blade receptacles separately fused and located inside dehumidification unit casing.


PART 3 – EXECUTION

3.1 INSTALLATION

A.
Follow equipment manufacturer’s written instructions for handling and installation of equipment.

B.
Adjust seals and purge of rotating wheels as recommended by the manufacturer.

C.
Verify correct settings and installation of controls.

SPEC WRITE NOTE: Coordinate Seismic restraint requirements with specification Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.

D.
Install seismic restraints for equipment in seismic areas as required under specification Section 13 05 41, SEISMIC RESTRAINT REQUIREMENTS FOR NON-STRUCTURAL COMPONENTS.
E.
Install vibration-control devices.

1.
Units with Internally Isolated Fans: Secure units to anchor bolts installed in concrete bases.
Retain minimum static deflection of 6.35 mm or insert other value in paragraph below.
2.
Floor-Mounted Units:  Support on concrete bases using neoprene pads having a minimum static deflection of // 6.35 mm (0.25 inch) //  __________.  Secure units to anchor bolts installed in concrete bases.

3.
Suspended Units: Suspend units from structural-steel support frame using threaded steel rods and spring hangers.

Retain paragraph below if curbs are furnished with dehumidification units for rooftop installations; delete if units are installed on field-fabricated curbs or pilings.

//F.
Curb Support:  Install roof curb on roof structure, level and secure, according to the National Roofing Contractors Association's "Low-Slope Membrane Roofing Construction Details Manual," Illustration "Raised Curb Detail for Rooftop Air Handling Units and Ducts." Install and secure dehumidification units on curbs, and coordinate roof penetrations and flashing with roof construction.//Secure units to curb support with anchor bolts.//
Retain paragraph above or below for appropriate mounting method and edit to suit Project.  Anchor bolts may be required for seismic restraint.

//G.
Unit Support:  Install dehumidification units level on structural //curbs//pilings//.  Coordinate wall penetrations and flashing with wall construction. Secure units to structural support with anchor bolts. //
Retain below for units mounted on isolation curbs.

H.
Isolation Curb Support:  Install dehumidification units on isolation curbs, and install flexible duct connectors and vibration isolation and seismic-control devices.  Flexible duct connectors are specified in Section 23 31 00, HVAC DUCTS AND CASINGS. Vibration isolation and seismic-control devices are specified in Section 23 05 41, NOISE AND VIBRATION CONTROL FOR HVAC PIPING AND EQUIPMENT.

3.2
CONNECTIONS

Coordinate piping installations and specialty arrangements with schematics on Drawings and with requirements specified in piping systems.  If Drawings are explicit enough, these requirements may be reduced or omitted.

A.
Install piping adjacent to machine to allow service and maintenance.

Flexible connectors in first paragraph below may not be necessary.  Coordinate requirements with Project conditions.

B.
Connect piping to dehumidification units mounted on vibration isolators with flexible connectors.

C.
Connect condensate drain pans using minimum DN 32 NPS 1-1/4copper tubing.  Extend to nearest equipment or floor drain.  Construct deep trap at connection to drain pan, and install clean out at changes in direction.

D.
Refrigerant Piping:  Comply with applicable requirements in Section 23 23 00, REFRIGERANT PIPING. Connect to supply and return coil tappings with shutoff valve and union or flange at each connection.

Retain paragraph below for units with hot- or chilled-water coils.  Edit for appropriate system.

E.
Hot- and Chilled-Water Piping:  Comply with applicable requirements in Section 23 21 13, HYDRONIC PIPING. Connect to supply and return coil tappings with shutoff or balancing valve and union or flange at each connection.

Retain paragraph below for units with gas-fired heating.

F.
Gas Piping:  Comply with applicable requirements in Section 23 11 23, FACILITY NATURAL-GAS PIPING. Connect gas piping to burner, full size of gas train inlet, and provide union with sufficient clearance for burner removal and service.

Retain paragraph below for units with steam coils.

G.
Steam and Condensate Piping:  Comply with applicable requirements in Section 23 22 13, STEAM AND CONDENSATE HEATING PIPING. Connect with shutoff valve and union or flange.

Coordinate duct installation requirements with Drawings and with requirements specified in duct systems.  If Drawings are explicit enough, these requirements may be reduced or omitted.

H
Install ducts to termination in roof-mounting frames.  Where indicated, terminate return-air duct through roof structure and insulate the space between roof and bottom of unit.

I.
Ground equipment according to Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.

J.
Connect wiring according to Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW).

K.
Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

3.3
STARTUP SERVICE

A.
Perform the following final checks before startup:

1.
Verify that shipping, blocking, and bracing are removed.

2.
Verify that unit is secure on mountings and supporting devices and that connection to piping, ducts, and electrical systems are complete.  Verify that proper thermal-overload protection is installed in motors, starters, and disconnect switches.

3.
Perform cleaning and adjusting specified in this Section.

4.
Disconnect fan drive from motor, verify proper motor rotation direction, and verify free fan wheel rotation and smooth bearing operations.  Reconnect fan drive system, align belts, and install belt guards.

5.
Verify lubrication of bearings, pulleys, belts, and other moving parts.

6.
Set outside- and return-air mixing dampers to minimum outdoor-air setting.

7.
Install clean filters.

8.
Verify that manual and automatic volume control and fire and smoke dampers in connected duct systems are in fully open position.

C.
Perform the following starting procedures for dehumidification units:

1.
Energize motor; verify proper operation of motor, drive system, and fan wheel.  Adjust fan to indicated rpm.  Replace malfunctioning motors, bearings, and fan wheels.

2.
Measure and record motor electrical values for voltage and amperage.

3.
Manually operate dampers from fully closed to fully open position and record fan performance.

D.
Complete installation and startup checks according to manufacturer's written instructions.

E.
Startup Report:  Report findings during startup.  Identify startup steps, corrective measures taken, and final results.

3.4
ADJUSTING

A.
Adjust damper linkages for proper damper operation.

B.
Adjust initial temperature and humidity set points.

3.5
CLEANING

A.
Clean dehumidification units internally, on completion of installation, according to manufacturer's written instructions.  Clean fan interiors to remove foreign material and construction dirt and dust.  Vacuum clean fan wheels, cabinets, and coils' entering-air face.

B.
After completing system installation, testing, and startup service of dehumidification units, clean filter housings and install new filters.

3.6
INSTRUCTIONS
A.
Provide services of manufacturer’s technical representative for    four hours to instruct VA personnel in operation and maintenance of desiccant dehumidifiers. 
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