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SECTION 15722 (23 72 02)
ENERGY RECOVERY UNIT
PART 1 GENERAL

1.1 SECTION INCLUDES

A.       Fixed plate energy recovery unit (ERU).
1.2 RELATED SECTIONS

A.       Section 15070 - Mechanical Sound and Vibration Control.

B.       Section 15810 - Ducts.

C.       Section 15900 - HVAC Instrumentation and Controls.

D.  
Division 16 - Electrical.

1.3 REFERENCES

A.       AMCA 99 - Standards Handbook. 
B.        AMCA 300 - Test Code for Sound Rating Air Moving Devices. 


C.       AARI 1060 - Performance Rating of Air-To-Air Exchangers for Energy Recovery    Ventilation Equipment.
D.        ASHRAE 62.1-2004 - Section 5, Systems and Equipment & Section 7, Construction and Startup.
E.       ASHRAE 84 - Method of Testing Air-To-Air Heat Exchangers.

F.       ASHRAE 90.1 - Energy Conservation in New Building Design.

G.       UL 1812 - Ducted Heat Recovery Ventilators.

H.       UL 1815 - Nonducted Heat Recovery Ventilators.

I. ANSI S12.60 - Acoustical Performance Criteria, Design Requirements & Guidelines for    Schools.

1.4 QUALITY ASSURANCE

A.       Energy Recovery Unit: Product of a manufacturer regularly engaged in production of components that issues complete catalog data on total product.  The manufacturer shall have a minimum of five years experience in the manufacturing of these systems.

1.5 SUBMITTALS 
A.        Submit shop drawings and manufacturer's installation instructions under provisions of Section 01330 - Submittal Procedures.  
B.       Shop drawings shall indicate assembly, unit dimensions, weight loading, required clearances, construction details and field connection details.  Also to be included are the plans, elevations, sections, details and attachments to other work. 

C.        Product data shall indicate dimensions, weights, capacities, ratings, fan performance, acoustical data, finishes of materials and documentation that the energy recovery unit complies with ASHRAE Standard 62.1-2004, Section 5, Systems and Equipment.

D.        Vibration isolation base details showing anchorage and attachment to building structure and to supported equipment.  Include adjustable motor bases, rails and frames for equipment mounting.   
E.       Submit electrical requirements for power supply wiring including wiring diagrams for interlock and control wiring, clearly indicating factory-installed and field-installed wiring.

F.        The unit shall achieve a maximum background noise level from heating, ventilating and air conditioning (HVAC) systems in classrooms and other core learning spaces of 45 dBA.  Design classrooms and other core learning spaces to include sufficient sound absorptive finishes for compliance with reverberation time requirements as specified in ANSI Standard S12.60-2002, Acoustical Performance Criteria Design Requirements and Guidelines for Schools.

1.6 OPERATION AND MAINTENANCE DATA

A.        Submit operation and maintenance data under provisions of Section 01330 - Submittal Procedures.

B.        Include instructions for lubrication, spare parts lists and wiring diagrams.

1.7 DELIVERY, STORAGE AND HANDLING

A.        Deliver products to site under provisions of Section 01663 - Product Delivery, Storage and Handling Requirements in factory-fabricated protective containers with factory-installed shipping skids and lifting lugs.

B.       Store and protect products under provisions of Section 01663 - Product Delivery, Storage and Handling Requirements.

C.       Store in clean dry place and protect from weather and construction traffic.  Handle carefully to avoid damage to components, enclosures and finish.

1.8 WARRANTY

A.        Provide manufacturer's one year parts and labor warranty for all the unit’s components.       Warranty beginning from the date of Beneficial Occupancy.

PART 2 PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A.       RenewAire LLC.
B.       Conserv/Data Analytic
C.       Mitsubishi Electric Sales
D.       Base Bid Alternate:  The specified base bid manufacturer shall meet the performance and capacities as specified and listed in the unit schedule.  

1. In addition, add or deduct alternate may be substituted as indicated in the Bid Form.  

2. Alternate shall clearly list any additions, deletions or deviations to the specified equipment.

3. Alternate shall include equipment layout, connections, piping, electrical and control connections.  The unit shall fit in the allocated space as specified.

4. Any additional work and related expenses resulting from the installation of alternate equipment shall be the responsibility of the installing mechanical Contractor.

5. Alternate equipment shall provide full submittals with a line item list of additions, deletions and deviations and approved by the Consulting Engineer ten days prior to the bid date.

2.2 ENERGY RECOVERY UNIT (ERU)

A. Factory assembled and pre-wired, 100 percent air-to-air energy recovery unit   consisting of a factory installed outside air makeup fan, exhaust fan, single point of electrical connection and relay panel, filter section and accessories and serviceable from both sides.

B. Factory test units of sizes, capacities and configuration as indicated and specified.

C. Base unit performance on sea level conditions.

D. The final equipment location and selection design must comply with the maximum noise criteria levels specified in Section 15070 – Mechanical Sound and Vibration Control, paragraphs 2.3(E) thru (J) for classroom and other core learning spaces. 

E.       The unit shall achieve a maximum background noise level from heating, ventilating and air conditioning (HVAC) systems in classrooms and other core learning spaces of 45 dBA.  Design classrooms and other core learning spaces to include sufficient sound absorptive finishes for compliance with reverberation time requirements as specified in ANSI Standard S12.60-2002, Acoustical Performance Criteria Design Requirements and Guidelines for Schools. 

2.3 CASING

A.       Construct casing of cast and extruded aluminum framing with 1 inch thick composite panels.

B.       Plates shall be sealed and arranged for counter air flow. 
C.       Construct plates from a material having a hermetic polymer membrane.   

2.4 SUPPLY FAN                                                                                                                                   (Units 4 to 15 Tons)

A.        Provide fan section with forward curved, double width, double inlet centrifugal type fan.  Air discharge shall be on top of the unit.

B.       Blower housing shall constructed of galvanized steel and mounted on permanently lubricated sealed ball bearings.  The blower housing shall be vibration isolated.

C.        Drive pulley and the blower pulley shall be constructed of cast iron. The motor sheave shall be a variable pitch type to allow for field adjustment of the fan CFM.  The drive load service factor shall be a minimum of 1.2.

D.       Internally mount fan and motor on a welded steel base coated with zinc chromate. Factory mount motor on slide rails for accessibility.  Provide access to motor, drive and bearings through hinged access doors.

E.        Provide motor and fan with internal vibration isolators. 

2.5 SUPPLY FAN                                                                                                                                   (Units 20 to 30 Tons)

A.        Provide fan section with a corrosion resistant steel airfoil impeller with backward curved, air foil shaped blades continuously welded in place.  Air discharge shall be on top of the unit.

B.       Blower shall be a plenum fan type constructed of heavy gauge welded steel, reinforced with steel stiffeners and painted with an ant-corrosive paint.  The blower housing shall be vibration isolated.

C.        Drive pulley and the blower pulley shall be constructed of cast iron. The motor sheave shall be a variable pitch type to allow for field adjustment of the fan CFM.  The drive load service factor shall be a minimum of 1.2.

D.       Provide self-aligning, single row, deep groove ball bearings in pillow block cast iron housings.  Grease lubricated ball bearings or ANSI/AFBMA standards, L-50 life at 200,000 hours, pillow block type, self-aligning, grease lubricated roller bearings.  All bearings shall be provided with extended grease lines to the exterior of the unit casing with copper tube and “zerk” fitting rigidly attached to casing to allow lubrication from outside the unit casing.  The operating range of the bearings shall be from –4 Degree F to +176 Degree F.

E.       Internally mount fan and motor on a welded steel base coated with zinc chromate. Factory mount motor on slide rails for accessibility.  Provide access to motor, drive and bearings through hinged access doors.

F.       Provide motor and fan with internal vibration isolators. 

2.6 MOTORS AND DRIVES    
A.       Motors: Maximum horsepower as indicated and specified, but not to exceed 20 HP.  Protect motor against contact failure, loss of any phase (single phasing), low voltage, high voltage, voltage unbalance, phase reversal and winding for specified voltage having a minimum power factor of 85 to 100 percent and a minimum efficiency of 91.7 percent at 100 percent load as per IEEE Test Procedure 112, Method B.  Refer to Section 15055 - Motors.    

B.       Motor shall be TEFC, Class B insulated and designed for continuous operation in 40 Degree C environment and a temperature rise under provisions of ANSI/NEMA MG 1 limits for insulation class, service factor and motor enclosure.


C.        Shaft: Solid hot rolled steel, ground and polished with keyway and protectively coated with lubricating oil.

D.        V-Belt Drive: Cast iron or steel sheaves, dynamically balanced, bored to fit shaft and keyed. Variable and adjustable pitch sheave selected so that the required RPM is obtained with the sheave set at mid-position; matched belts and drive rated as recommended by the manufacturer or a minimum of 1.2 times the motor rating. 

E.       Belt Guard: Fabricate to SMACNA Low Pressure Duct Construction Standards of 12 gauge, 3/4 inch diamond mesh wire screen welded to steel angle frame or equivalent and prime coated.  Secure to fan or fan support without short circuiting vibration isolation with provision for adjustment of belt tension, lubrication and use of tachometer with the guard in place.

2.7 FILTER SECTION

A.        Provide flat or angular type filter section constructed of galvanized steel with metal grid on the outlet side and steel rod grid on the inlet side, filter guides and hinged access doors on both sides for side loading of filters with pull and retaining handles.

B. Provide 2 inch depth filter section, UL Class 2, high efficiency, minimum MERV 13disposable minipleated type air filters with an atmospheric dust spot (ADS) of 80-85 percent.  Refer to Section 15860 - Air Cleaning Devices.

PART 3 EXECUTION

3.1 INSTALLATION

A.       Install ERU under provisions of the manufacturer's instructions.

B.       Identify each ERU with its tag showing the building number, unit number and area served.  For example, the Locker Room unit shall be labeled “ERU-1-1/Locker Room”.

C.       Install ERU to provide the energy recovery unit manufacturer's recommended clearances for maintenance and servicing.  

D.        For suspended ERUs, coordinate with the structural engineer and brace the ERU from a structural steel support frame using threaded steel rods and spring type vibration  isolators in compliance with Section 15060 - Hangers and Supports.   

E.        During construction, seal the ERU inlet and outlet openings with polyethylene sheet to prevent construction dust and debris from entering the ERU.  Verify that during construction, the ERU is fitted with 2 inch depth, MERV 9 efficiency air filters.

F.       Prior to startup, thoroughly clean inside of ERU of all construction dust and debris.

3.2 TEST AND ADJUST

A.       Start equipment in the presence of the ERU manufacturer’s representative.  Test the unit to demonstrate proper operation at performance requirements specified including  generated noise, adequate air flow and unusual or similar indication of improper operation.

B. Prior to building commissioning (if applicable) and subsequent to test and balance, remove the filters installed during construction and replace with a new set of 2 inch, MERV 13 The final equipment location and selection design must comply with the maximum noise criteria levels specified in Section 15070 – Mechanical Sound and Vibration Control, paragraphs 2.3(E) thru (J) for classroom and other core learning spaces. 

C.       Correct any other deficiencies in the ERU operation.  

END OF SECTION
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