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SECTION 15755 - DEHUMIDIFICATION UNITS
Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

Delete editor’s comments before submitting specifications for a project.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes factory-assembled and -tested, [desiccant] [refrigeration]-type dehumidification units with the following operation and optional accessories and components:

1. [Gas-furnace] [Hot-water-coil] [Steam-coil] [Electric] post heater.

2. Cooling package consisting of compressors,[ remote] condenser coil, and evaporator coil.

3. Outside- and return-air dampers.

4. Smoke detectors or firestats.

5. Energy-recovery heat exchangers.

6. Automatic controls and remote-control panel.

Retain one or more of three subparagraphs below for desiccant dehumidification units.

7. Reactivation-air pretreatment heat exchanger.

8. Reactivation-air heater.

9. Evaporative cooler.

Delete three subparagraphs above and retain two below for refrigeration dehumidification units.

10. Hot-gas reheat.

11. Auxiliary boiler.

1.3 SUBMITTALS

A. Product Data:  Include rated capacities, furnished specialties, and accessories.

Retain paragraph and subparagraphs below if products are required to withstand specific design loads and Architect either has delegated design responsibility to Contractor or wants to review structural data as another way to verify products' compliance with performance requirements.  Professional engineer qualifications are specified in Division 1 Section "Quality Requirements."

B. Shop Drawings:  Signed and sealed by a qualified professional engineer.

1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.

2. Design Calculations:  Calculate requirements for selecting vibration isolators and seismic restraints and for designing vibration isolation bases.

3. Vibration Isolation Base Details:  Detail fabrication including anchorages and attachments to structure and to supported equipment.  Include auxiliary motor slides and rails, and equipment mounting frame.

Retain subparagraph below if equipment includes wiring.

4. Wiring Diagrams:  Power, signal, and control wiring.

Retain paragraph and subparagraphs below if required by seismic criteria applicable to Project.  Coordinate with Division 15 Section "Mechanical Vibration and Seismic Controls."

C. Manufacturer Seismic Qualification Certification:  Submit certification that dehumidification units, accessories, and components will withstand seismic forces defined in Division 15 Section "Mechanical Vibration and Seismic Controls."  Include the following:

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.

Retain one of first two subparagraphs below to define the term "withstand" as it applies to this Project.  Definition varies with type of building and occupancy and is critical to valid certification.  Second definition is used for essential facilities where equipment must operate immediately after an earthquake.

a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified[ and the unit will be fully operational after the seismic event]."

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

D. Source quality-control test reports.

Retain first paragraph below if Contractor is responsible for field quality-control testing.

E. Field quality-control test reports.

F. Startup report.

G. Operation and Maintenance Data:  For dehumidification units to include in emergency, operation, and maintenance manuals.

H. Warranties:  Special warranties specified in this Section.

Retain paragraph and subparagraph below if HCFC-free refrigerants are required for LEED Credit EA 4; coordinate with requirements selected in Part 2 for refrigerants.

I. LEED Submittals:

1. Credit EA 4:  Manufacturers' product data for refrigerants, including printed statement that refrigerants are free of HCFCs.

1.4 QUALITY ASSURANCE

Retain first paragraph below to allow drawing details based on one manufacturer's product to establish requirements and still allow competition.  Coordinate with Division 1 requirements.

A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of dehumidification units and are based on the specific system indicated.  Refer to Division 1 Section "Product Requirements."

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

C. Energy-Efficiency Ratio:  Equal to or greater than prescribed by ASHRAE 90.1, "Energy Efficient Design of New Buildings except Low-Rise Residential Buildings."

D. Coefficient of Performance:  Equal to or greater than prescribed by ASHRAE 90.1, "Energy Efficient Design of New Buildings except Low-Rise Residential Buildings."

LEED Credit EA 4 awards a single point if all HVAC&R equipment has HCFC-free refrigerant.  Coordinate paragraph below with requirements selected in Part 2 for refrigerants.

E. Units shall be designed to operate with HCFC-free refrigerants.

1.5 COORDINATION

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 3.

1.6 WARRANTY

When warranties are required, verify with Owner's counsel that special warranties stated in this Article are not less than remedies available to Owner under prevailing local laws.  Coordinate with Division 1 Section "Product Requirements."

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of dehumidification units that fail in materials or workmanship within specified warranty period.

Verify available warranties for units and components and insert number below.

Retain subparagraph below for desiccant dehumidification units.

1. Warranty Period for Chemical Desiccant Rotor:  Manufacturer's standard, but not less than five <Insert number> years from date of Substantial Completion.

Retain two subparagraphs below for refrigeration dehumidification units.

2. Warranty Period for Compressors:  Manufacturer's standard, but not less than [five] <Insert number> years from date of Substantial Completion.

3. Warranty Period for Refrigerant Coils:  Manufacturer's standard, but not less than five <Insert number> years from date of Substantial Completion.

4. Warranty Period for Evaporator Coil:  Manufacturer's standard, but not less than [five] <Insert number> years from date of Substantial Completion.

Retain below for dehumidification units with fuel-fired heaters.

5. Warranty Period for Fuel-Fired Heat Exchangers:  Manufacturer's standard, but not less than [10] <Insert number> years from date of Substantial Completion.

1.7 EXTRA MATERIALS

Extra materials may not be allowed for publicly funded projects.

A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

Revise subparagraphs below to suit Project.

1. Filters:  [One] <Insert number> set(s) of each type of filter specified.

2. Fan Belts:  [One] <Insert number> set(s) for each belt-drive fan.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.  

2.2 DESICCANT DEHUMIDIFICATION UNITS

Edit paragraph below to suit Project.

A. Description:  Factory-assembled and -tested, desiccant dehumidification unit suitable for outdoor installation.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
a. Air Technology Systems, Inc.

b. Bry-Air, Inc.

c. Fresh Air Solutions.

d. Governair Corporation.

e. Kathabar Inc.

f. Munters; Cargocaire Division.

g. Octagon Air Systems.

h. <Insert manufacturer's name.>

In first paragraph below, select single-wall construction, removable panels, and 1/2-inch- (13-mm-) thick thermal insulation for indoor units.  Select other options for outdoor units.

B. Casing:  [Single] [Double]-wall construction with corrosion-protective coating and exterior [baked-enamel] [powder-coated] finish, [removable panels] [hinged access doors] with neoprene gaskets, minimum [13-mm- (1/2-inch-) thick thermal insulation] [50-mm- (2-inch-) thick, glass-fiber insulation fill with no metal structure through the insulation], stainless-steel fasteners, knockouts for electrical and piping connections through the [side of the unit] [bottom of the unit within the roof curb], condensate drain connection, and lifting lugs.

C. Desiccant Rotor:  Synthesized silica gel, enhanced with titanium, bonded to a ceramic matrix, and filling voids and encapsulating the ceramic.  Driver shall be a motor with adjustable drive sheaves and belt-tensioning idler pulley or adjustable motor mount.

Retain one of five paragraphs and associated subparagraphs below to require a reactivation-air heater.

D. Direct-Fired, [Natural] [Propane]-Gas, Reactivation-Air Heater:  Factory assembled, piped, and wired; complying with ANSI Z83.9 and NFPA 54, "National Fuel Gas Code"; and shall be AGA or ETL certified.

1. Capacity Control:  Fully modulated from 10 to 100 percent input at constant flow.

2. Purge-period timer shall delay burner ignition and bypass low-limit control.

3. Gas Train:  Motorized shutdown valve, main and pilot gas regulators, pilot electric gas valve, manual shutoff valve, and pilot adjustment valve.

4. Pilot:  Electrically ignited by spark rod through high-voltage-ignition transformer with flame safety.

5. Factory-Installed Airflow Sensors:  Verify correct airflow before energizing pilot, and sense pilot ignition before activating main gas valve.

6. Manual-Reset, Low- and High-Limit Controls:  Maintain supply-air temperature between set points, and shut fan down if temperatures are exceeded.

E. Indirect-Fired, [Power] [Gravity]-Vented, [Natural] [Propane]-Gas, Reactivation-Air Heater:  Factory assembled, piped, and wired; complying with ANSI Z83.9 and NFPA 54, "National Fuel Gas Code"; and shall be AGA or ETL certified.

1. Heat-Exchanger and Burner Tubes:  Stainless steel.

2. Capacity Control:  Motorized valve [with two-stage operation] [, fully modulating from 10 to 100 percent input].

3. Gas Train:  Motorized shutdown valve, main and pilot gas regulators, pilot electric gas valve, manual shutoff valve, and pilot adjustment valve.

4. Pilot:  Hot-surface ignitor and flame safety.

5. Factory-Installed Airflow Sensors:  Verify correct airflow before energizing pilot, and sense pilot ignition before activating main gas valve.

6. Manual-Reset, Low- and High-Limit Controls:  Maintain supply-air temperature between set points, and shut fan down if temperatures are exceeded.

F. Hot-Water-Coil Reactivation-Air Heater:  Continuous circuit coil fabricated according to ARI 410.

1. Tubes:  Copper.

Delete fin spacing in first subparagraph below if in a schedule.

2. Fins:  Copper with fin spacing [3.18 mm (0.125 inch)] [2.31 mm (0.091 inch)] [1.80 mm (0.071 inch)] [1.70 mm (0.067 inch)] [1.42 mm (0.056 inch)] [0.19 mm (0.0075 inch)].

3. Fin and Tube Joints:  Mechanical bond.

4. Headers:  Cast iron with drain and air vent tappings.

5. Frames:  Galvanized-steel channel, 1.3 mm (0.052 inch).

6. Ratings:  Design tested and rated according to ASHRAE 33 and ARI 410.

Pressure and temperature ratings in first subparagraph below are standard for most copper tube coils.  Other materials have different ratings; edit to suit Project.

a. Working-Pressure Ratings:  1380 kPa (200 psig), 163 deg C (325 deg F).

7. Source Quality Control:  Factory test to 2070 kPa (300 psig).

G. Electric-Resistence-Heating-Coil Reactivation-Air Heater:  Comply with UL 1995.

Retain one of first two subparagraphs below.

1. Heating Element:  Coiled resistance wire of 80 percent nickel and 20 percent chromium; surrounded by compacted magnesium oxide powder in tubular-steel sheath; with spiral-wound, copper-plated steel fins continuously brazed to sheath.

2. Heating Element:  Open-coil resistance wire of 80 percent nickel and 20 percent chromium, supported and insulated by floating ceramic bushings recessed into casing openings, fastened to supporting brackets, and mounted in galvanized-steel frame.

3. Overtemperature Protection:  Disk-type, automatic-reset, thermal-cutout, safety device; serviceable through terminal box without removing heater from unit.

4. Thermal Cutouts:  Load carrying, manual reset or replaceable, and factory wired in series with each heater stage.

5. Control:  Disconnecting means, overcurrent protection, and airflow proving switch.

Retain one of three paragraphs and associated subparagraphs below for reactivation-air pretreatment heat exchanger, which is an optional feature.

H. Reactivation-Air Pretreatment Heat Exchanger:  Sensible-only wheel that shall be cleanable with compressed air, vacuuming, low-temperature steam, or hot water without affecting latent heat recovery.  Casing shall be equipped with adjustable noncontact seals to limit cross contamination to a maximum of 0.2 percent.  Wheel shall be supported on grease-lubricated ball bearings with grease fittings extended to a serviceable location inside the dehumidification unit casing.  Wheel shall be driven by a motor directly connected through a gear reducer or a belt drive.

I. Reactivation-Air Pretreatment Heat Exchanger:  Copper tubes and aluminum fins having a protective epoxy-phenolic coating for corrosion resistance, fabricated with capillary wick structure, filled with refrigerant, and sealed; mounted in galvanized-steel flanged casing, with airtight partition between airstreams.  Refrigerant shall comply with ASHRAE 15, Group 1.

J. Reactivation-Air Pretreatment Heat Exchanger:  Constructed with plates evenly spaced and sealed and arranged for counterflow heat-exchanging airstreams.

1. Plate Material:  [Embossed aluminum] [Stainless steel] [Polypropylene copolymer (high-density plastic)] [Proprietary resin-composite media allowing latent heat transfer].

2. Plate Coating:  [Epoxy] [Air-dried phenolic].

Select glass-fiber evaporative cooler pads below for projects requiring compliance with UL 900, Class II fire rating or compliance with NFPA codes.

K. Evaporative Cooler:  Factory-assembled and -wired unit with intake grilles; bituminous-coated sump; and individually removable, [aspen wood-fiber pads with antirot salts to resist biological deterioration and provide absorbency] [150-mm (6-inch) glass-fiber pads with UL 900 (Class II) saturants] [200-mm (8-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 water valve; and overflow and drain connections.

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

Retain one of five paragraphs and associated subparagraphs below for post heater, which is an optional feature.

L. Direct-Fired, [Natural] [Propane]-Gas Post Heater:  Factory assembled, piped, and wired; complying with ANSI Z83.9 and NFPA 54, "National Fuel Gas Code"; and shall be AGA or ETL certified.

1. Capacity Control:  Fully modulating from 10 to 100 percent input at constant flow.

2. Purge-period timer shall delay burner ignition and bypass low-limit control.

3. Gas Train:  Motorized shutdown valve, main and pilot gas regulators, pilot electric gas valve, manual shutoff valve, and pilot adjustment valve.

4. Pilot:  Electrically ignited by spark rod through high-voltage-ignition transformer with flame safety.

5. Factory-Installed Airflow Sensors:  Verify correct airflow before energizing pilot, and sense pilot ignition before activating main gas valve.

6. Manual-Reset, Low- and High-Limit Controls:  Maintain supply-air temperature between set points, and shut fan down if temperatures are exceeded.

M. Indirect-Fired, [Power] [Gravity]-Vented, [Natural] [Propane]-Gas Post Heater:  Factory assembled, piped, and wired; complying with ANSI Z83.9 and NFPA 54, "National Fuel Gas Code"; and shall be AGA or ETL certified.

1. Heat-Exchanger and Burner Tubes:  Stainless steel.

2. Capacity Control:  Motorized valve [with two-position operation] [, fully modulating from 10 to 100 percent input].

3. Gas Train:  Motorized shutdown valve, main and pilot gas regulators, pilot electric gas valve, manual shutoff valve, and pilot adjustment valve.

4. Pilot:  Hot-surface ignitor and flame safety.

5. Factory-Installed Airflow Sensors:  Verify correct airflow before energizing pilot, and sense pilot ignition before activating main gas valve.

6. Manual-Reset, Low- and High-Limit Controls:  Maintain supply-air temperature between set points, and shut fan down if temperatures are exceeded.

N. Hot-Water-Coil Post Heater:  Continuous circuit coil fabricated according to ARI 410.

1. Tubes:  Copper.

Delete fin spacing in first subparagraph below if in a schedule.

2. Fins:  [Aluminum] [Copper] with fin spacing [3.18 mm (0.125 inch)] [2.31 mm (0.091 inch)] [1.80 mm (0.071 inch)] [1.70 mm (0.067 inch)] [1.42 mm (0.056 inch)] [0.19 mm (0.0075 inch)].

3. Fin and Tube Joints:  Mechanical bond.

4. Headers:  Cast iron with drain and air vent tappings.

5. Frames:  Galvanized-steel channel, 1.3 mm (0.052 inch).

6. Ratings:  Design tested and rated according to ASHRAE 33 and ARI 410.

Pressure and temperature ratings in first subparagraph below are standard for most copper tube coils.  Other materials have different ratings; edit to suit Project.

a. Working-Pressure Ratings:  1380 kPa (200 psig), 163 deg C (325 deg F).

7. Source Quality Control:  Test to 2070 kPa (300 psig).

Retain first option in first paragraph below for units with energy-recovery heat exchangers.

O. Supply[ and Exhaust] Fans:  [Forward curved] [Backward inclined], centrifugal, galvanized steel with [baked-enamel] [powder-coated] finish, belt driven with adjustable sheaves and self-aligning, grease-lubricated ball bearings with extended grease fittings easily accessible inside the casing.

P. Reactivation-Air Fan:  [Forward curved] [Backward inclined], centrifugal, galvanized steel with [baked-enamel] [powder-coated] finish, belt driven with adjustable sheaves and self-aligning, grease-lubricated ball bearings with extended grease fittings easily accessible inside the casing.

Q. Supply- and Exhaust-Air Filters:  50-mm- (2-inch-) thick, throwaway filters in filter rack[, with a minimum efficiency report value of 6 according to ASHRAE 52.2 and 90 percent average arrestance according to ASHRAE 52.1].

R. Reactivation-Air Filters:  50-mm- (2-inch-) thick, throwaway filters in filter rack[, with a minimum efficiency report value of 6 according to ASHRAE 52.2 and 90 percent average arrestance according to ASHRAE 52.1].

Refrigeration package below is an optional feature.

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

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

2. Compressors:  [Semihermetic] [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.

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

LEED Credit EA 4 awards a single point if all HVAC&R equipment has HCFC-free refrigerant.  R-407C and R-410A are HCFC-free refrigerants.  R-22 seems still seems to be the staple of the industry, but the number of products utilizing these new refrigerants is growing.  Verify that refrigerants specified allows competition between unit manufacturers. Consider the following requirement carefully.

b. Refrigerant Charge:  [R-134a] [R-22] [R-407C] [R-410A] <Insert type>.

c. Capacity Control:

Retain applicable control features in first three subparagraphs below.

1) Cylinder unloaders with steps as scheduled for reciprocating compressors.

2) Hot-gas bypass valve and piping on one compressor.

3) Cycle compressor.

d. Low-Pressure Cutout:  Manual reset after three auto-reset failures.

e. High-Pressure Cutout:  Manual reset.

f. Compressor Motor Overload Protection:  Manual reset.

g. Antirecycling Timing Device:  Prevent compressor restart for five minutes after shutdown.

h. Adjustable, Low-Ambient, Head-Pressure Control:  Designed to operate at temperatures as low as minus 18 deg C (0 deg F) by cycling condenser fans and controlling speed of last fan of each circuit.

i. Oil-Pressure Switch:  Designed to shut down compressors on low oil pressure.

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

T. Condensate Drain Pans:  Formed sections of Type 304 stainless steel sheet complying with requirements in ASHRAE 62.  Pans to extend minimum 305 mm (12 inches) past coil.  Fabricate pans with slopes in a minimum of two planes to collect condensate from cooling coils (including coil piping connections and return bends) and humidifiers when units are operating at maximum catalogued face velocity across cooling coil.

1. Double Wall Construction:  Fill space between walls with foam insulation and seal moisture tight.

2. Drain Connections:  Both ends of pan.

3. Units with stacked coils shall have an intermediate drain pan or drain trough to collect condensate from top coil.

4. Insulation:  Polystyrene or polyurethane insulation

5. Slope to drain

Select the option for units with draw through fan configurations.

6. Traps at each drain.  [Drain traps with depth and height differential between inlet and outlet equal or greater to the design static pressure plus 25.4 mm (1 inch w.g.)]  Include slab height in trap calculation.

U. Outside-Air Intake Dampers:  Return- and outside-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:  [115] [24]-V ac, close coupled, with spring return.

V. Remote-control panel shall contain controls and indicator lights as follows:

1. On-off fan switch.

2. Minimum outside-air damper potentiometer position LCD.

3. Supply-fan operating indicator light.

4. Mechanical cooling malfunction indicator light.

5. Clogged filter indicator light.

Smoke detectors below are optional features.

W. Smoke Detectors:  Photoelectric detector located in return-air plenum, to de-energize unit.

1. Operating Voltage:  24-V dc, nominal.

2. Self-Restoring:  Detectors do not require resetting or readjusting after actuation to restore them to normal operation.

3. Plug-in Arrangement:  Detector and associated electronic components mounted in module with tamper-resistant connection to fixed base with twist-locking plug.  Terminals in fixed base accept building wiring.

4. Integral Visual-Indicating Light:  LED type.  To indicate detector operation.

5. Sensitivity:  Can be tested and adjusted in-place after installation.

Retain first subparagraph below for addressable systems.

6. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to the fire alarm control panel.

7. Sensor:  LED or infrared light source with matching silicon-cell receiver.

8. Detector Sensitivity:  Between 0.008 and 0.011 percent/mm (2.5 and 3.5 percent/foot) of smoke obscuration when tested according to UL 268A.

Delete subparagraph below unless combination smoke/thermal detectors are used.

9. Integral Thermal Detector:  Fixed-temperature type with 57 deg C (135 deg F) setting.

See the Evaluations in Division 16 Section "Wiring Devices" for wiring device grades.

X. Electrical Convenience Outlet:  115-V ac fused, duplex straight-blade receptacles separately fused and located inside dehumidification unit casing.

Retain paragraph and subparagraphs below if unit is controlled through manufacturer's interface panel or by proprietary digital control system.  Coordinate with control sequence described in Division 15 Section "Building Automation System."

Y. Operating Controls:  Factory-installed microprocessor shall control and monitor unit and communicate to central-control processor, and shall operate dehumidification units and maintain humidity and temperature set points.

1. [Duct-mounted] [Return-air] humidity and room thermostat.

2. Control Outputs:  Heating, cooling, and dehumidification.

3. Carbon Dioxide Sensor:  Mount in return air to operate minimum outside-air damper position.

4. Discharge-air-, outdoor-air-, conditioned-space-, and control set-point-temperature LCD.

5. Outdoor enthalpy LCD.

6. Filter pressure drop LCD.

7. Status:  Airflow, fans, system, unit operation, and operating mode.

8. Alarm LCD.

9. Magnehelic gage to indicate the pressure differential across process cooler and reactivation-air filters.

10. Drive motor to vary rotational speed in response to humidistat.

LEED Credit EA 5 requires continuous metering equipment for monitoring building energy consumption performance over time.  Retain five subparagraphs below if required to comply with the requirements for this credit.  Verify availability of control features with rooftop unit manufacturers.

11. Monitor constant and variable motor loads.

12. Monitor variable frequency drive operation.

13. Monitor cooling load.

14. Monitor economizer cycles.

15. Monitor air distribution static pressure and ventilation air volumes.

2.3 REFRIGERATION DEHUMIDIFICATION UNITS

A. Description:  Factory assembled and tested, complying with ASHRAE 15, "Safety Code for Mechanical Refrigeration," and designed for roof or slab installation.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
a. Century Refrigeration; Division of RAE Corporation.

b. Comitale National, Inc.

c. DEC International, Inc.; Therma-Stor Products.

d. DECTRON Inc.

e. Dehumidifier Corporation of America, Inc.

f. Desert Aire.

g. DryAire Systems Corp.

h. Dumont Refrigeration Corporation.

i. Governair Corporation.

j. Heat Recovery Technology, Inc. (a.k.a., Pool Pak Inc).

k. Nautica Dehumidifiers, Inc.

l. Nesbitt; a Mestek Company.

m. Northstar Industries, Inc.

n. Nyle Corporation.

o. Spec-Air.

p. Thermoplus Air Inc.

q. <Insert manufacturer's name.>

In paragraph below, select single-wall construction, removable panels, and 1/2-inch- (13-mm-) thick thermal insulation for indoor units.  Select other options for outdoor units.

B. Casing:  [Single] [Double]-wall construction with corrosion-protective coating and exterior [baked-enamel] [powder-coated] finish, [removable panels] [hinged access doors] with neoprene gaskets, minimum [13-mm- (1/2-inch-) thick thermal insulation] [50-mm- (2-inch-) thick, glass-fiber insulation fill with no metal structure through the insulation], stainless-steel fasteners, knockouts for electrical and piping connections, condensate drain connection, and lifting lugs.

Retain first option in first paragraph below for units with energy-recovery heat exchangers.

C. Supply[ and Exhaust] Fans:  [Forward curved] [Backward inclined], centrifugal, galvanized steel with [baked-enamel] [powder-coated] finish, belt driven with adjustable sheaves and self-aligning, grease-lubricated ball bearings with extended grease fittings easily accessible inside the dehumidification unit casing.

LEED Credit EQ 3.1 requires minimum MERV-13 filters.  Verify availability of MERV-13 filters with rooftop unit manufacturers.

D. Filters:  50-mm- (2-inch-) thick, throwaway filters in filter rack[, with a minimum efficiency report value of 6 according to ASHRAE 52.2 and 90 percent average arrestance according to ASHRAE 52.1].

E. Refrigerant Coils:  Dehumidification[ and hot-gas reheat]; Copper tubes with mechanically bonded aluminum fins; factory fabricated and tested to comply with ASHRAE 33 and ARI 410; with multiple refrigerant circuits, seamless-copper headers with brazed connections, and [galvanized] [stainless]-steel frame.  [Coil and fins shall have an electrofin coating.]  Coils shall have a minimum 2070-kPa (300-psig) working-pressure rating and be factory tested to 3105 kPa (450 psig), and to 2070 kPa (300 psig) while underwater.

F. Compressors:  [Semihermetic] [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.

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

LEED Credit EA 4 awards a single point if all HVAC&R equipment has HCFC-free refrigerant.  R-407C and R-410A are HCFC-free refrigerants.  R-22 seems still seems to be the staple of the industry, but the number of products utilizing these new refrigerants is growing.  Verify that refrigerants specified allows competition between unit manufacturers. Consider the following requirement carefully.

2. Refrigerant Charge:  [R-134a] [R-22] [R-407C] [R-410A] [HFC-134a] <Insert type>.

3. Capacity Control:

Retain applicable control features in first three subparagraphs below.

a. Cylinder unloaders with steps as scheduled for reciprocating compressors.

b. Hot-gas bypass valve and piping on one compressor.

c. Cycle compressor.

4. Low-Pressure Cutout:  Manual reset after three auto-reset failures.

5. High-Pressure Cutout:  Manual reset.

6. Hot gas bypass.

7. Compressor Motor Overload Protection:  Manual reset.

8. Antirecycling Timing Device:  Prevent compressor restart for five minutes after shutdown.

9. Adjustable, Low-Ambient, Head-Pressure Control:  Designed to operate at temperatures as low as minus 18 deg C (0 deg F) by cycling condenser fans and controlling speed of last fan of each circuit.

10. Oil-Pressure Switch:  Designed to shut down compressors on low oil pressure.

G. Condensate Drain Pans:  Formed sections of Type 304 stainless steel sheet complying with requirements in ASHRAE 62.  Pans to extend minimum 305 mm (12 inches) past coil.  Fabricate pans with slopes in a minimum of two planes to collect condensate from cooling coils (including coil piping connections and return bends) and humidifiers when units are operating at maximum catalogued face velocity across cooling coil.

1. Double Wall Construction:  Fill space between walls with foam insulation and seal moisture tight.

2. Drain Connections:  Both ends of pan.

3. Units with stacked coils shall have an intermediate drain pan or drain trough to collect condensate from top coil.

4. Insulation:  Polystyrene or polyurethane insulation

5. Slope to drain

Select the option for units with draw through fan configurations.

6. Traps at each drain.  [Drain traps with depth and height differential between inlet and outlet equal or greater to the design static pressure plus 25.4 mm (1 inch w.g.)]  Include slab height in trap calculation.

Condenser and fans below are optional features.

H. Condenser and Condenser Fans:  Galvanized-steel condenser casing complying with ASTM A 653/A 653M, and having Z275 (G90) coating designation; with coils having copper tubes mechanically expanded into aluminum fins[ with polyester coating].  Propeller-type fans shall be directly driven by motors with permanently lubricated bearings.

Heat exchanger below is an optional feature, which is provided in place of optional remote condenser.

I. Water-Cooling Heat Exchanger:  Coaxial, vented, double-wall construction; with three-way refrigerant control valve.

Heat exchanger below is an optional feature, which is only used for pool dehumidification units.

J. Energy-Recovery Heat Exchanger (Pool Heater):  Cupronickel, coaxial, vented, double-wall construction for potable-water service.

Dampers below are optional features.

K. Outside-Air Intake Dampers:  Return- and outside-air intake dampers with damper operator and control package.

Low-leakage dampers with 1.0 percent leakage are optional features.

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:  [115] [24]-V ac, close coupled, with gear train sealed in oil and with spring return.

Remote-control panel below is an optional feature.

L. Remote-control panel shall contain controls and indicator lights as follows:

1. On-off fan switch.

2. Minimum outside-air damper potentiometer position LCD.

3. Supply-fan operating indicator light.

4. Mechanical cooling malfunction indicator light.

5. Clogged filter indicator light.

Smoke detectors below are optional features.

M. Smoke Detectors:  Photoelectric detector located in return-air plenum, to de-energize unit.

1. Operating Voltage:  24-V dc, nominal.

2. Self-Restoring:  Detectors do not require resetting or readjusting after actuation to restore them to normal operation.

3. Plug-in Arrangement:  Detector and associated electronic components mounted in module with tamper-resistant connection to fixed base with twist-locking plug.  Terminals in fixed base accept building wiring.

4. Integral Visual-Indicating Light:  LED type.  To indicate detector operation.

5. Sensitivity:  Can be tested and adjusted in-place after installation.

Retain first subparagraph below for addressable systems.

6. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, or trouble) to the fire alarm control panel.

7. Sensor:  LED or infrared light source with matching silicon-cell receiver.

8. Detector Sensitivity:  Between 0.008 and 0.011 percent/mm (2.5 and 3.5 percent/foot) of smoke obscuration when tested according to UL 268A.

Delete subparagraph below unless combination smoke/thermal detectors are used.

9. Integral Thermal Detector:  Fixed-temperature type with 57 deg C (135 deg F) setting.

See the Evaluations in Division 16 Section "Wiring Devices" for wiring device grades.

N. Electrical Convenience Outlet:  115-V ac fused, duplex straight-blade receptacles separately fused and located inside dehumidification unit casing or in roof-curb perimeter.

Retain paragraph and subparagraphs below if unit is controlled through manufacturer's interface panel or by proprietary digital control system.  Coordinate with control sequence described in Division 15 Section "Building Automation System."

O. Operating Controls:  Factory-installed microprocessor shall control and monitor unit and communicate to central-control processor.

1. Control Outputs:  Heating, cooling, and dehumidification.

2. Discharge-air-, outdoor-air-, conditioned-space-, and control set-point-temperature LCD.

3. Outdoor enthalpy LCD.

4. Filter pressure drop LCD.

5. Status:  Airflow, fans, system, unit operation, and operating mode.

6. Alarm LCD.

LEED Credit EA 5 requires continuous metering equipment for monitoring building energy consumption performance over time.  Retain five subparagraphs below if required to comply with the requirements for this credit.  Verify availability of control features with rooftop unit manufacturers.

7. Monitor constant and variable motor loads.

8. Monitor variable frequency drive operation.

9. Monitor cooling load.

10. Monitor economizer cycles.

11. Monitor air distribution static pressure and ventilation air volumes.

2.4 MOTORS

Motor characteristics such as NEMA designation, temperature rating, service factor, enclosure type, and efficiency are specified in Division 15 Section "Motors."  If different characteristics are required, add paragraphs below to suit Project.

A. Comply with requirements in Division 15 Section "Motors."

2.5 SOURCE QUALITY CONTROL

In first paragraph below, retain ASHRAE 139 for desiccant and ARI 910 for refrigeration dehumidification units.

A. Verification of Performance:  According to [ASHRAE 139] [ARI 910].

B. Sound-Power-Level Ratings:  According to ARI 575.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine areas and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of work.

B. Examine roughing-in for [hot-water] [steam] [refrigerant] piping systems to verify actual locations of piping connections before equipment installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install units level and plumb, maintaining manufacturer's recommended clearances.

Revise first paragraph and subparagraphs below based on installed equipment.  Indicate dowel rod quantity, size, and spacing on Drawings.

B. Concrete Bases:  Anchor dehumidification units to concrete base.

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 450-mm (18-inch) centers around full perimeter of base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.

3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to supported equipment.

5. Cast-in-place concrete materials and placement requirements are specified in Division 3.

C. Install dehumidification units on vibration [and seismic]-control devices.  Vibration[ and seismic]-control devices are specified in Division 15 Section "Mechanical Vibration and Seismic Controls."

Retain one or more of four subparagraphs below and edit to suit Project and equipment.  Refer to Division 15 Section "Mechanical Vibration and Seismic Controls" for other types and applications of vibration-control devices.

1. Units with Internally Isolated Fans:  Secure units to anchor bolts installed in concrete bases.

2. Floor-Mounted Units:  Support on concrete bases using neoprene pads having a minimum static deflection of [6.35 mm (0.25 inch)] <Insert deflection>.  Secure units to anchor bolts installed in concrete bases.

Delete subparagraph above or first subparagraph below.

3. Floor-Mounted Units:  Support on concrete bases using housed-spring isolators having a minimum static deflection of [6.35 mm (0.25 inch)] <Insert deflection>.  Secure units to anchor bolts installed in concrete bases.

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

Retain paragraph above or below for appropriate mounting method and edit to suit Project.  Anchor bolts may be required for seismic restraint.

D. 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.

E. 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 Division 15 Section "Duct Accessories."  Vibration isolation and seismic-control devices are specified in Division 15 Section "Mechanical Vibration and Seismic Controls."

3.3 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. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.

B. 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.

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

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

E. Refrigerant Piping:  Comply with applicable requirements in Division 15 Section "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.

F. Hot- and Chilled-Water Piping:  Comply with applicable requirements in Division 15 Section "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.

G. Gas Piping:  Comply with applicable requirements in Division 15 Section "Fuel Gas Piping."  Connect gas piping to burner, full size of gas train inlet, and provide union with sufficient clearance for burner removal and service.

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. Duct installation requirements are specified in other Division 15 Sections.  Drawings indicate the general arrangement of ducts.  The following are specific connection requirements:

1. 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 Division 16 Section "Grounding and Bonding."

J. Connect wiring according to Division 16 Section "Conductors and Cables."

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.

3.4 FIELD QUALITY CONTROL

Retain first paragraph below to require a factory-authorized service representative to perform, or assist Contractor with, field inspections, tests, and adjustments.  Retain one of two options to suit Project; delete both to require only an inspection before field testing.

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect[, test, and adjust] field-assembled components and equipment installation, including piping and electrical connections[, and to assist in field testing].  Report results in writing.

B. Perform the following field tests and inspections and prepare test reports:

Retain subparagraphs below with paragraph above.  Edit to suit Project.  Delete subparagraphs if testing will be performed by Owner-engaged testing and inspecting agency.

1. Leak Test:  After installation, fill water and steam coils with water, and test coils and connections for leaks.  Repair leaks and retest until no leaks exist.

2. Charge refrigerant coils with refrigerant and test for leaks.  Repair leaks and retest until no leaks exist.

3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

C. Remove and replace malfunctioning components and [retest] [reinspect] as specified above.

3.5 STARTUP SERVICE

Specialized equipment should have startup by a factory authorized service representative.

A. Engage a factory-authorized service representative to perform startup service.

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

2. Verify that unit is secure on mountings and supporting devices and that connections 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 outside-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.

B. Starting procedures for dehumidification units include the following:

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.

C. Refer to Division 15 Section "Testing, Adjusting, and Balancing" for dehumidification unit testing, adjusting, and balancing.

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.

3.6 ADJUSTING

A. Adjust damper linkages for proper damper operation.

B. Adjust initial temperature and humidity set points.

3.7 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.

3.8 DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain dehumidification units.  Refer to Division 1 Section "[Closeout Procedures] [Demonstration and Training]."
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