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SECTION 15820
desiccant dehumidifiers

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.

DESIGNER NOTES:


This specification has links connected to other documents in VA “Technical Information Library (TIL).” These links are to facilitate designers to look into related documents while edited this specification. These links must be deleted before the specification is finalized for a particular project. To delete these links make sure macros are installed on your system, and if not do the following:


Click on Tools.

Go to Macro and click on Security.


Check the Medium Security Level.


Close the specification, if open.

Open the specification (again) and follow the prompts on the screen.

Click on Enable Macros when first prompt appears.

Delete the links only if specification is ready to be included in the project. 

PART 1 ‑ GENERAL 

1.1 DESCRIPTION

A.
Provide and install all required equipment, appurtenances and accessories for a complete Desiccant Dehumidifier Unit. 

B.
Dehumidification equipment for: 

//1.
Preconditioning of existing and/or new air conditioning system.//

//2.
Stand-alone use for dehumidifying air //

1.2 related work

A.
Section 01010, GENERAL REQUIREMENTS: Requirements for pre-test of equipment.

B.
Section 13081, SEISMIC RESISTANT REQUIREMENS FOR NON-STRUCTURAL COMPONENTS: Seismic requirements for non-structural equipment. 

C.
Section 15050, BASIC METHODS AND REQUIREMENTS (MECHANICAL): General mechanical requirements and items, which are common to more than one section of Division 15.

D.
Section 15651, REFRIGERANT PIPING: Requirements for field refrigerant piping. 

E.
Section 15705, HVAC PIPING SYSTEMS: Requirements for field hot water and/or steam piping. 

F.
Section 15750, HEATING AND COOLING COILS: Requirements for run‑around system coils. 

G.
Section 15840, DUCT WORK AND ACCESSORIES: Requirements for sheet metal ducts and fittings. 

H.
Section 15885, AIR FILTERS: Requirements for filters including efficiency. 

I.
Section 15902, CONTROLS AND INSTRUMENTATION (DDC): Requirements for controls and instrumentation. 

J.
Section 15980, TESTING, ADJUSTING AND BALANCING: Requirements for testing, adjusting and balancing of HVAC system. 

K.
Section 16150, MOTORS: Requirements for motors. 

L.
Section 16155, MOTOR STARTERS: Requirements for motor starters. 

1.3 QUALITY ASSURANCE

A.
Refer to paragraph, GUARANTEE, in specification Section 01001, GENERAL CONDITIONS.

B.
Refer to specification Section 01010, GENERAL REQUIREMENTS for performance tests and instructions to VA personnel.

C.
Refer to paragraph, QUALITY ASSURANCE, in specification Section 15050, BASIC METHODS AND REQUIREMENTS (MECHANICAL)

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 01340, SAMPLES AND SHOP DRAWINGS.

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 01010, 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)

410-91
Forced –Circulation and Air-Cooling and Air-heating coils

C.
Air Movement and Control Association (AMCA):

210-85
Laboratory Methods of Testing Fans for Rating

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

52.2-99
METHOD OF TESTING General Ventilation, Air cleaning devices for Removal Efficiency by Particle size

E.
Anti- Friction Bearing Manufacturer’s Association (AFBMA)

9-1990
Load ratings and Fatigue Life for Ball Bearings

F.
National Fire Protection Association (NFPA)

90A-99
Installation of Air conditioning and Ventilating Systems

70-99
National Electrical Code

part 2 – products

2.1 dehumidifier units

A.
General: Provide complete, factory assembled and tested unit(s) of sizes, arrangements, capacities and performance as scheduled and as specified herein suitable for // indoor // outdoor // installation // preconditioning of existing and // or new air conditioning system // stand alone use for dehumidifying air.//

SPEC WRITER NOTE: Add chilled water and/or DX post cooling coil 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 a desiccant by absorption of water vapor to 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 ductwork, utilities and remote sensor/controllers and monitor.

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

B.
Casing:

1.
The unit housing the internal partitions shall be constructed of minimum 18 gauge galvanized steel or aluminum pre-insulated double wall panels with a minimum of 25mm (1 inch) fiberglass insulation. The base shall be all welded structural steel or formed 14 gauge galvanized steel construction. Provide 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. All adjoining panels sealed to one another 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 gauge).

2.
All non-pre-insulated exterior panels shall be insulated with minimum 25mm (1 inch) vinyl or foil-faced fiber glass insulation without exposed edges and secured by permanent mechanical fasteners. Panels shall include inner minimum 18 gauge galvanized sheet metal liner completely enclosing insulation.

3.
All exterior panels shall be embossed aluminum cabinet panels or painted with an air dry low glass enamel or have aluminum finish and base coated with grey or red oxide or primer.

4.
All internal air processing/ treatment components shall be removable through removable access panels without dismantling plenums or ductwork.

5.
Access panels shall be provided with resilient gaskets and quick release type hardware.

6.
Access doors for filters and control adjustment shall have corrosion resistant continuous hinge or heavy duty multiple hinges.

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 // 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 be of rotary type designed for continuous operation. Construction arrangement shall provide 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 with external static pressure of up to 622 Pa (2.5 inches water gauge)

3.
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 charged with ozone friendly refrigerant to be used in the process and reactivation air steams. For thermal wheel supply and cooling air streams shall be counterflow 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 water gauge)

2.
Provide a fractional-horsepower electric motor, close coupled speed reducer and a belt drive with a belt tensioning system for the thermal wheel.

E.
Controls and Wiring:

1.
The unit shall be completely factory wired. A single power supply to the unit should be required. Provide a unit mounted central electrical control panel. All internal wiring shall be in accordance with the National Electrical Code. Provide a non-fused main power disconnect for the unit. Provide all control components required for automatic operation based on signals from// space mounted // duct mounted // humidity and temperature controls. Provide terminals for remote control devices.

2.
Provide capability to shut down the dehumidifier at reduced humidity loads and the process shall be reversed with increase in humidity loads. 

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

F.
Fan Section:

1.
Provide fans for process and reactivation air as scheduled. 

2.
Fans shall be AMCA class II construction, double-width, and double-inlet centrifugal air foil 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.
Provide flexible duct connections at fan discharge to completely isolate fan assemblies. //

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 design B with open drip-proof housing and a minimum service factor of 1.15. Refer to specification Section 15050, BASIC METHODS AND REQUIREMENTS (MECHANICAL) for additional requirements.

G.
Filter Section:

Provide pleated disposable type pre-filters in //outside air inlets // return air mixing plenums //. Filters shall be 50 mm (2 inches) 30 percent minimum efficiency conforming to ASHRAE Test Standard 52.1.

H.
Reactivation Heating Coil // And Supplementary Heating Coil //:

1.
Provide a // hot water // steam // reactivation heating coil // heating coil to supply supplemental heating to the space during winter.// Refer to specification Section 15750, HEATING AND COOLING COILS for requirements.

//2.
Provide a system including 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.
Provide a post cooling coil section for situations when heat recovery alone cannot deliver required supply air temperature. /

//J.
Evaporative Cooler: Provide an evaporative cooler assembly to allow indirect evaporative cooling of the supply air when operated in conjunction with the thermal heat wheel to increase its efficiency. //

//K.
Boiler: Provide a low pressure gas fired boiler to provide regeneration heat as part of the unit. The fuel consumption shall be controlled to meet dehumidification load by maintenance of fluid temperature.//

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 13081, SEISMIC RESISTANT REQUIREMENS FOR NON-STRUCTURAL COMPONENTS.

D.
Provide Seismic restraints for equipment in Seismic area as required under specification Section 13081, SEISMIC RESISTANT REQUIREMENS FOR NON-STRUCTURAL COMPONENTS. //

3.2 startup and testing 

A.
Provide services of a qualified factory representative for pre-start up site inspection and testing service.

B.
Test controls and demonstrate compliance with requirements. Replace damaged or malfunctioning controls and equipment and retest the equipment to the satisfaction of the Resident Engineer.

C.
Furnish test reports to the Senior Resident Engineer in accordance with specification Section 01010, GENERAL REQUIREMENTS.

3.3 instructions

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