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SECTION 15785 - AIR-TO-AIR ENERGY RECOVERY UNITS
This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

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 the following:

Adjust list below to suit Project.

1. Heat wheels.

2. Heat-pipe heat exchangers.

3. Fixed-plate heat exchangers.

4. Packaged energy recovery units.

B. Related Sections include the following:

List below only products, construction, and equipment that the reader might expect to find in this Section but are specified elsewhere.

1. Division 15 Section "Building Automation System" for control wiring and control devices connected to energy recovery units.

1.3 SUBMITTALS

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

Retain first paragraph and subparagraphs below if products are required to withstand specific design loads and Architect has either delegated design responsibility to Contractor or wants to review structural data as another way to verify product's 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. Include plans, elevations, sections, details, and attachments to other Work.  For installed products indicated to comply with design loads, include structural analysis data.

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 base weights.

Retain subparagraph below if equipment includes wiring.

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

C. Field quality-control test reports.

1.4 QUALITY ASSURANCE

A. Source Limitations:  Obtain air-to-air energy recovery units through one source from a single manufacturer.

Retain subparagraph below with paragraph above or revise to suit Project.

1. Do not modify intended aesthetic effects, as judged solely by Architect, except with Architect's approval.  If modifications are proposed, submit comprehensive explanatory data to Architect for review.

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. ASHRAE Compliance:  Capacity ratings for energy recovery devices shall comply with ASHRAE 84, "Method of Testing Air-to-Air Heat Exchangers."

D. NRCA Compliance:  Roof curbs for roof-mounted equipment shall be constructed according to recommendations of NRCA.

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.

B. Coordinate installation of equipment supports.
1.6 EXTRA MATERIALS

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:  Furnish [one] <Insert number> set[s] of each type of filter specified.

2. Fan Belts:  Furnish [one] <Insert number> set[s] of belts for each belt-driven fan in energy recovery units.

3. Wheel Belts:  Furnish [one] <Insert number> set[s] of belts for each heat wheel.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements apply for 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 HEAT WHEELS

A. Available Manufacturers:

1. Advanced Thermal Technologies.

2. American Energy Exchange.

3. Munters; Cargocaire Division.

4. SEMCO Incorporated.

5. Trane Company (The); Worldwide Applied Systems Group.

6. U.S. Rotors, Inc.

7. <Insert manufacturer's name.>

B. Casing:  Steel with manufacturer's standard paint coating.  Include the following:

1. Integral purge section.

2. Casing seals on periphery of rotor, on duct divider, and on purge section.

3. Support rotor on grease-lubricated ball bearings with extended grease fittings.  Mount horizontal wheels on tapered roller bearing.

C. Rotor:  Corrugated [aluminum] [glass-fiber] [polymer] segmented wheel strengthened with radial spokes[, with nontoxic, noncorrosive silica-gel desiccant coating].  Construct media for passing maximum [800] [1200]-micrometer solids and maximum 0.04 percent cross contamination by volume of exhaust air.  Drive rotor with belt around outside of rotor.

D. Drive:  Fractional horsepower motor and gear reducer[, with speed changed by adjustable variable-frequency controller].

E. Controls:  Starting relay, factory mounted and wired, and manual motor starter for field wiring.

Retain paragraph above for constant-speed control and paragraph below for variable-speed control.

F. Controls:  Panel factory mounted and wired to motor, with airstream thermostat and adjustable variable-frequency controller for field wiring; with pilot-light indication of rotor rotation and provisions for setting maximum and minimum speed.

Retain second option in paragraph below for systems with mechanical summer cooling only.

G. Changeover Control:  [Snap-action thermostat for field mounting in outdoor-air inlet] [Electronic automatic summer changeover system for field mounting of room and outdoor air-temperature sensors], to provide maximum rotor speed when room air temperature is less than outdoor air temperature.

Below detects operation of heat wheel and sounds an alarm if wheel stops.

H. Rotation Detection:  Electronic control module, electromagnetic sensor, and iron shuttle factory wired and mounted, with alarm bell for field wiring and mounting.

2.3 HEAT-PIPE HEAT EXCHANGERS

A. Available Manufacturers:

1. Applied Air; Mestek, Inc.

2. Des Champs Laboratories Inc.; a unit of Entrodyne Corporation.

3. Engineered Air.

4. Gaylord Industries, Inc.

5. Munters; Cargocaire Division.

6. <Insert manufacturer's name.>

Edit paragraph below to suit Project.  Copper tubes, fins, and coatings are available for corrosive atmospheres; steel tubes and fins are available for temperatures above 425 deg F (218 deg C).  Stainless-steel casings are also available.

B. Construction:  [Aluminum] [Copper ]tubes and aluminum fins, fabricated with capillary wick structure, filled with refrigerant, and sealed; mounted in galvanized steel flanged casing, with airtight partition between airstreams.

1. Refrigerant:  ASHRAE 15, Group 1.

Retain one of first two paragraphs below.  Retain first for face-and-bypass control; second, for tilt control.  For face-and-bypass control, heat pipes must be installed in horizontal position.  Tilt control can be provided for horizontal or vertical airflow.

C. Control:  Provide integral plenum containing heat-pipe coil and gasketed face-and-bypass opposed-blade dampers, with rods extended outside casing for damper operator and linkage.

D. Control:  Pivot center of bottom of heat-pipe coil on shaft and bearings to tilt coil approximately 3 degrees in either direction from horizontal.  Include tilt controls with electronic controller, electric actuator and linkage, thermostats, sensors, and polyester fabric with PVC-coated flexible connector for automatic supply temperature regulation, summer/winter changeover, and frost protection.

E. Accessories:

Edit list below to suit Project.

1. Plenums with access doors.

2. Drain pans, stainless steel, for condensate removal.

3. Automatic, in-place spray-wash system.

4. Weatherproofing for tilt-control system.

5. Protective epoxy-phenolic coating for corrosion resistance.

6. Flexible connector assembly for tilt control.

2.4 FIXED-PLATE HEAT EXCHANGERS

A. Available Manufacturers:

1. American Energy Exchange.

2. Conservation Energy Systems.

3. Des Champs Laboratories Inc.; a unit of Entrodyne Corporation.

4. Exothermics Inc.

5. Mitsubishi Electric (Canada).

6. Nutech Energy Systems Inc.

7. United Air Specialists, Inc.

8. <Insert manufacturer's name.>

B. Casing:  [Aluminum] [Galvanized steel] [Enameled steel, with galvanized steel liner] [Enameled steel ]with duct collars.

Insulation is required only when heat exchangers are packaged in plenum.

1. Insulation:  [13-mm- (1/2-inch-)] [25-mm- (1-inch-)] thick, foil-faced glass fiber.

2. Drain Pan:  [Same material as casing, with drain connections on exhaust and supply side] [Molded ABS covering bottom of case, with drain connections on exhaust and supply side].

C. Plates:  Construct with plates evenly spaced and sealed and arranged for counter airflow.

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

Coatings are available for aluminum plates in corrosive atmospheres.

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

D. Bypass:  Construct bypass plenum within casing, with gasketed face-and-bypass dampers having operating rods extended outside casing.

Water wash and detergent injection are available options.

E. Water Wash:  Automatic system, with spray manifold to individual spray tubes or traversing type with stainless-steel-screw operating mechanism and electric motor drive; activated by time clock[, with detergent injection].

F. Accessories:

Edit list below to suit Project.  Most are available for smaller sizes.

1. Filter:  [25 mm (1 inch) thick, disposable] [50 mm (2 inches) thick, disposable] [Medium efficiency] [Electrostatic].

2. Flexible Duct:  UL 181, Class 1 insulated.

3. Humidistat:  Wall mounted, adjustable.

4. Weather hoods (wall caps) with 6-mm (1/4-inch) bird screen and insulated flexible duct termination.

5. Sound muffler.

6. [1] [2]-kW, electric duct heater with [duct-mounting] [remote] thermostat.

2.5 PACKAGED ENERGY RECOVERY UNITS

The purpose of listing manufacturers is to inform contractors of manufacturers with the capacity to provide the product(s) specified.  Long lists should be edited to a modest length representing general geographical availability.
A. Available Manufacturers:

1. Advanced Thermal Technologies.

2. Applied Air; Mestek, Inc.

3. American Energy Exchange.

4. Carnes Company HVAC.

5. Conservation Energy Systems.

6. Des Champs Laboratories Inc.; a unit of Entrodyne Corporation.

7. Engineered Air.

8. Gaylord Industries, Inc.

9. Governaire.

10. Greenheck.

11. Heatex.

12. Munters; Cargocaire Division.

13. SEMCO Incorporated.

14. Trane Company (The); Worldwide Applied Systems Group.

15. Venmar Ventilation Inc.

16. Wing, L. J.; Mestek, Inc.

17. <Insert manufacturer's name.>

Housing construction can vary, depending on manufacturer and unit size.  Enameled steel is common for small sizes.  Double-wall aluminum is also available.

B. Housing:  Manufacturer's standard construction with corrosion-protection coating and exterior finish, gasketed and calked weathertight, hinged access doors with neoprene gaskets for inspection and access to internal parts, minimum 25-mm- (1-inch-) thick thermal insulation, knockouts for electrical and piping connections, exterior drain connection, and lifting lugs.

Access doors are available for large units; smaller units have removable panels.

1. Inlet:  Weatherproof [hood] [louver], with gravity backdraft damper for exhaust and spring-return, two-position, motor-operated damper with blade seals for supply.

2. Roof Curb:  Refer to Division 7 Section "Roof Accessories" for roof curbs and equipment supports.

C. Heat Recovery Device:  [Heat wheel] [Heat-pipe heat exchanger] [Fixed-plate heat exchanger].

D. Supply and Exhaust Fans:  Forward-curved centrifugal fan with [spring isolators] [restrained, spring isolators] [spring hangers] [spring hangers with vertical-limit stops] and flexible duct connections.

1. Motor and Drive:  [Direct driven] [Belt driven with adjustable sheaves, motor mounted on adjustable base].

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.

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

E. Filters:  [25-mm- (1-inch-) thick] [50-mm- (2-inch-) thick] disposable type, in galvanized steel frame, mounted upstream of unit in both supply and exhaust airstreams.

F. Piping and Wiring:  Fabricate units with space within housing for piping and electrical conduits.  Wire motors and controls so only external connections are required during installation.

2.6 CONTROLS

A. Factory-installed, [native ASHRAE 135, BACnet,] [LonWorks compatible] microprocessor controls specified by Division 15 Section, "Building Automation System" and “Temperature Controls”.

PART 3 -  EXECUTION

3.1 INSTALLATION

Retain paragraph and subparagraphs below for heat wheels.

A. Install heat wheels so supply and exhaust airstreams flow in opposite directions and rotation is from exhaust side to purge section to supply side.

1. Install access doors in both supply and exhaust ducts, both upstream and downstream, for access to wheel surfaces, drive motor, and seals.

2. Install removable panels or access doors between supply and exhaust ducts on building side for bypass during startup.

3. Access doors and panels are specified in Division 15 Section "Duct Accessories."

Retain paragraph and subparagraphs below for heat-pipe heat exchangers.

B. Install heat-pipe heat exchangers so supply and exhaust airstreams flow in opposite directions.  Install flexible connectors on ducts to enable tilt control; make connections airtight and with slack to compensate for full tilt.

1. Install heat exchanger with clearance space for heat-pipe coil removal.

2. Install duct access doors in both supply and exhaust ducts, both upstream and downstream, for access to both sides of heat-pipe coil.  Access doors and panels are specified in Division 15 Section "Duct Accessories."

3. Install tilt-control components, including electronic controller, electric actuator and linkage, thermostats, and sensors.

Retain first paragraph and subparagraph below for fixed-plate heat exchangers.

C. Install fixed-plate heat exchangers so supply and exhaust airstreams flow in opposite directions.

1. Install duct access doors in both supply and exhaust ducts, both upstream and downstream, for access to heat exchanger.  Access doors and panels are specified in Division 15 Section "Duct Accessories."

D. Install floor-mounted units on 100-mm- (4-inch-) high concrete base[ designed to withstand, without damage to equipment, seismic force required by code].

E. Support suspended units from structure; use threaded steel rods.[ In seismic zones, restrain support units.]

F. Install units with clearances for service and maintenance.

G. Install new filters at completion of equipment installation and before testing, adjusting, and balancing.

H. Pipe drains from units and drain pans to nearest floor drain; use [ASTM B 88M, Type B (ASTM B 88, Type L), drawn-temper copper water tubing with soldered joints] [ASTM D 1785, Schedule 40 PVC pipe and solvent welded fittings], same size as condensate drain connection.

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. 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.

Coordinate duct and fan installation and specialty arrangements with schematics on Drawings and with requirements specified in duct and fan system Specifications.  If Drawings are explicit enough, these requirements may be reduced or omitted.

C. Duct and fan installation requirements are specified in other Division 15 Sections.  Drawings indicate general arrangement of ducts, fittings, and specialties.

D. Ground equipment according to Division 16 Section "Grounding and Bonding."

E. 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 FIELD QUALITY CONTROL

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

1. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.

2. Adjust seals and purge.

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

4. Set initial temperature and humidity set points.

5. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

B. Remove malfunctioning units, replace with new units, and retest as specified above.

3.4 DEMONSTRATION

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