

SECTION 15720

Hot Gas reheat split system AIR HANDLER

PART 1  GENERAL

1.01   WORK INCLUDED

A.  Applied Air Handling Units.

1.02   RELATED SECTIONS

A.  Section 15751 - Glycol System.

B.  Section 15900 - Building Automation and Control Systems

C.  Section 15950 - Controls and Instrumentation.

D.  Section 16180 - Equipment Wiring Systems: Electrical supply to units.

E.  Section 01513 - Temporary Heating, Cooling, and Ventilating.

F.  Section 15121 - Expansion Compensation.

G.  Section 15290 - Duct Work Insulation.

1.03   REFERENCES

A.  AMCA 300 - Reverberant Method for Sound Testing of Fans.

B.  AMCA 301 - Method for Publishing Sound Ratings for Air Moving Devices.

C.  ANSI/AFBMA 9 - Load Ratings and Fatigue Life for Ball Bearings.

D.  ANSI/UL 900 - Test Performance of Air Filter Units.

E.  ARI 260 - Standard for Sound Rating of Ducted Air Moving and Conditioning Equipment

F.  ARI 410 - Standard for Forced Circulation Air-Cooling and Air-Heating Coils.

G.  ARI 430 - Standard for Central Station Air Handling Units.

H.  ARI 1060 Air-To-Air Energy Recovery Ventilation Equipment

I.  ASHRAE 68 - Laboratory Method of Testing In-Duct Sound Power Measurement Procedure for Fans.

J.  ASTMB 117 - Standard Practice for Operation Salt Spray Apparatus

K.  NEMA MG1 - Motors and Generators

L.  NFPA 90 A & B - Installation of Air Conditioning and Ventilation Systems and Installation of Warm Air Heating and Air Conditioning Systems.

M.  SMACNA - HVAC Duct Construction Standards.

N.  UL 1995 - Heating and Cooling Equipment

1.04   QUALITY ASSURANCE

A.  Air Coils: Certify capacities, pressure drops and selection procedures in accordance with current ARI 410 Standard.

B.  Certify air-handling units in accordance with ARI 430.

C.  ISO 9001 Certification. 

1.05   SUBMITTALS

A.  Submit unit performance including: capacity, nominal and operating performance.

B.  Submit Mechanical Specifications for unit and accessories describing construction, components and options.

C.  Submit shop drawings indicating overall dimensions as well as installation, operation and service clearances. Indicate lift points and recommendations. Indicate unit shipping split locations, and split dimensions, installation and operating weights including dimensions.

D.  Provide fan curves with specified operating point clearly plotted.

E.  Submit data on electrical requirements.  Include safety and start-up instructions.

F.  Submit sound data certified to ARI 260.

1.06   REGULATORY REQUIREMENTS

A.  Unit shall be manufactured to conform to UL 1995 Standard and shall be listed by either UL/CUL or ETL. Units shall be provided with listing agency label affixed to unit. In the event the unit is not UL/CUL or ETL approved, the contractor shall, at his/her expense provide for a field inspection by a UL/CUL or ETL representative to verify conformance.  If necessary, contractor shall perform modifications to the unit to comply with UL/CUL or ETL as directed by the representative, at no additional expense to the owner.

B.  Certify air-handling units in accordance with ARI 430. If air-handling units are not certified in accordance with ARI 430, contractor shall be responsible for expenses associated with testing of units after installation to verify performance of fan(s).  Any costs incurred to adjust fans to meet scheduled capacities shall be the sole responsibility of the contractor.

C.  Certify air-handling coils in accordance with ARI 410. If air-handling coils are not certified in accordance with ARI 410, contractor shall be responsible for expenses associated with testing of coils after installation to verify performance of coil(s).  Any costs incurred to adjust coils to meet scheduled capacities shall be the sole responsibility of the contractor.

1.07   DELIVERY, STORAGE, AND HANDLING

A.  Comply with manufacturer's installation instructions for rigging, unloading, and transporting units.

B.  Units shall ship fully assembled up to practical shipping and rigging limitations.  Units not shipped fully assembled shall have tags and airflow arrows on each section to indicate location and orientation in direction of airflow. Shipping splits shall be clearly defined on submittal drawings. Cost associated with non conformance to shop drawings shall be the responsibility of the manufacturer. Each section shall have lifting lugs or shipping skid to allow for field rigging and final placement of section.

C.  Deliver units to jobsite with fan motor(s), sheave(s), and belt(s) completely assembled and mounted in units.

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

1.08   START-UP AND OPERATING REQUIREMENTS

A.  Do not operate units for any purpose, temporary or permanent, until ductwork is clean, filters in place, bearings lubricated (if applicable), condensate properly trapped, piping connections verified and leak-tested, belts aligned and tensioned, all shipping braces removed, bearing set screws torqued, and fan has been test run under observation. Provide factory start up of the air handle and built in DDC control system.
1.09   WARRANTY

A.  The equipment manufacturer shall provide, at no additional cost, a standard parts warranty that covers a period of one year from unit start-up or 18 months from shipment, whichever occurs first.  This warrants that all products are free from defects in material and workmanship and shall meet the capacities and ratings set forth in the equipment manufacturer's catalog and bulletins.

PART 2  PRODUCTS

2.01   ACCEPTABLE MANUFACTURERS

A.  Approved Manufacturers:

1.  Trane: 

2.  Aaon:
3.  Engineered Air:
4.  Des Champs
2.02 GENERAL

A.  Unit layout and configuration shall be as defined in project plans and schedule. Unit shall consist filter, DX coil, internal face and bypass, hot gas reheat coil, and fan modules. The unit must include a factory mounted DDC controller.
B.  Provide unit mounting legs to support all sections of unit and raise unit for proper trapping. Contractor will be responsible for providing a housekeeping pad when unit mounting device is not of sufficient height to properly trap unit.  Unit mounting devices not constructed of galvanized steel shall be chemically cleaned and coated with both a rust-inhibiting primer and finished coat of rust-inhibiting enamel.

2.03 UNIT CASING

A.  Unit shall be constructed of a complete structural frame with removable panels.  Unit manufacturer shall ship separate segments so unit can be broken down for ease of installation in tight spaces. The entire air handler shall be constructed of galvanized steel. Casing finished to meet ASTMB 117 250-hour salt-spray test. The removal of side panels shall not affect the structural integrity of the unit. All removable panels shall be gasketed to minimize air leakage. All doors shall have gasketing around full perimeter to prevent air leakage. Contractor shall be responsible to provide connection flanges and all other framework that is needed to properly support the unit. Casing shall be 2” thick double wall with an interior solid panel.
B.  Construct casing sections capable of operating from -4"wg to +6"wg.

C.  Access panels and/or access doors shall be available on both sides of the unit in all sections to allow easy access to drain pan, coil(s), motor, drive components and bearings for cleaning, inspection, and maintenance. If panels are not removable, then manufacturer shall provide access sections with doors between all internal components to ensure access and cleanability of the air handler.

D.  Access doors shall be double wall construction to prevent damage to insulation during routine maintenance.

E.  Access panels and doors shall be fully removable without the use of specialized tools to allow complete access of all interior surfaces.

F.  Door hardware shall be surface mounted to minimize penetrations in the door casing that could lead to air leakage paths.

G.  All joints between exterior panels and structural frames, as well as joints between module frames, shall be properly sealed and gasketed to provide an air seal.

H.  Insulation - High-density - Insulation shall be encased in double-wall casing between exterior and interior solid panel such that no insulation can erode to the airstream. Foil facing on insulation is not an acceptable alternate to double wall construction. Insulation shall have a minimum R-Value of 8 and shall be UL listed. The installation shall comply with NFPA-90A and B requirements.

2.04 FANS

A.  Provide fans of type and class as specified on the schedule.  Fan shafts shall be solid, coated with a rust-inhibiting coating, and properly designed so that fan shaft does not pass through first critical speed as unit comes up to rated RPM. All fans shall be statically and dynamically tested by the manufacturer for vibration and alignment as an assembly at the operating RPM to meet design specifications. Fans controlled by variable frequency drives shall be statically and dynamically tested for vibration and alignment at speeds between 25% and 100% of design RPM. If fans are not factory-tested for vibration and alignment, the contractor shall be responsible for cost and labor associated with field balancing and certified vibration performance. Fan wheels shall be keyed to fan shafts to prevent slipping.

B.  Provide grease lubricated ball bearings selected for L-50 200,000-hour average life per ANSI/AFBMA 9. Greasable bearings shall have lubrication lines extended to the drive side of the unit. Lubrication lines shall be a clear, high-pressure, polymer to aid in visual inspection. Extend both grease lubrication lines to drive side of unit and rigidly attach to drive side bearing support with zerk fittings. If extended lubrication lines are not provided, manufacturer shall provide permanently lubricated bearing with engineering calculations for proof of bearing life.

C.  Fans shall be mounted on isolation bases. Internally-mounted motor shall be on the same isolation base. Fan and motor shall be internally isolated with spring isolators.  Flexible canvas ducts shall be installed between fan and unit casing to ensure complete isolation. Flexible canvas ducts shall comply with NFPA 90A and UL 181 requirements. If fans and motors are not internally isolated, then the entire unit shall be externally isolated from the building, including supply and return duct work, piping, and electrical connections. The contractor shall furnish external isolation in order to avoid transmission of noise and vibration through the ductwork and building structure.

D.  Fan modules shall have a minimum of one access door located on the drive side of the unit to allow inspection and maintenance of the fan, motor, and drive components. Construct door(s) per Section 2.03 paragraphs D, E, and F.

G.  MOTORS AND DRIVES

1.  All motors and drives shall be factory-installed and run tested. All motors shall be installed on a slide base to permit adjustment of belt tension. Slide base shall be designed to accept all motor sizes offered by the air-handler manufacturer for that fan size to allow a motor change in the future, should airflow requirements change. Fan sections without factory-installed motors shall have motors field installed by the contractor. The contractor shall be responsible for all costs associated with installation of motor and drive, alignment of sheaves and belts, run testing of the motor, and balancing of the assembly.

2.  Fan Motors shall be heavy duty, open drip-proof (ODP) high efficiency.

3.  Motors shall be selected to operate continuously at 104 F (40 C) ambient without tripping of overloads. Motors shall have a +/- 10 percent voltage utilization range to protect against voltage variation. Motors shall be in compliance with EPACT when applicable.

4.  V-Belt Drive shall be variable pitch rated at 1.2 times the motor nameplate.

5.  Manufacturer shall provide for each fan a nameplate with the following information to assist air balance contractor in start up and service personnel in maintenance:

a.  Fan and motor sheave part number

b.  Fan and motor bushing part number

c.  Number of belts and belt part numbers

d.  Fan design RPM and motor HP

e.  Belt tension and deflection

f.  Center distance between shafts

2.05 EVAPORATOR AND HOT GAS REHEAT COILS

A.  Install coils such that headers and return bends are enclosed by unit casing to ensure that if condensate forms on the header or return bends, it is captured by the drainpan under the coil. The evaporator and hot gas reheat coils must be separated by at least 24”.
B.  Coils shall be manufactured with plate fins to minimize water carryover and maximize airside thermal efficiency. Fin tube holes shall have drawn and belled collars to maintain consistent fin spacing to ensure performance and air pressure drop across the coil as scheduled. Tubes shall be mechanically expanded and bonded to fin collars for maximum thermal conductivity. Use of soldering or tinning during the fin-to-tube bonding process is not acceptable due to the inherent thermal stress and possible loss of bonding at that joint. 

C.  Construct coil casings of galvanized steel. End supports and tube sheets shall have belled tube holes to minimize wear of the tube wall during thermal expansion and contraction of the tube.

D.  All coils shall be completely cleaned prior to installation into the air handling unit. Complete fin bundle in direction of airflow shall be degreased and steam cleaned to remove any lubricants used in the manufacturing of the fins, or dirt that may have accumulated, in order to minimize the chance for water carryover.

E.  On stacked cooling coils, intermediate drain pans shall be installed between the coils. Intermediate drain pans shall have drop tubes to guide condensate to the main drain pan, thus preventing flooding of lower coils that would result in moisture carryover.

G.  Refrigerant Cooling and Reheat Coils

1.  Refrigerant suction and liquid connections shall be clearly labeled on outside of units.

2.  Coils shall be proof tested to 450 psig and leak tested to 300 psig air pressure under water.  After testing, insides of tubes shall be air dried, charged with dry nitrogen, and sealed to prevent contamination.

3.  Refrigerant suction and liquid headers shall be constructed of copper tubing. Suction and liquid connections shall penetrate unit casings to allow for sweat connections to refrigerant lines.

4.  Tubes shall be 1/2 inch O.D. minimum .016 inch thick copper. Fins shall be aluminum.

5.  Coils shall have equalizing type vertical distributors sized in conjunction with capacities of coils.

2.06   BASE-LEVEL DRAIN PANS

A.  Insulation shall be encased between exterior and interior walls. Units with cooling coils shall have drain pans under complete cooling coil section that extend beyond the air-leaving side of the coil to ensure capture of all condensate in section. Cooling coil drain pans shall be stainless steel and sloped in 2 planes, pitched toward drain connections to ensure complete condensate drainage when unit is installed level and trapped per manufacturer's requirements. See section 2.05, paragraph E for specifications on intermediate drain pans between cooling coils.

B.  Units with heating coils shall have a drain pan under complete heating coil section sloped in 2 planes and pitched toward drain connections to ensure proper drainage during cleaning and to capture water in the event of a coil failure. 

C.  All drain pan connections supplied by unit manufacturer including, piping, and piping connections extending from stainless steel drain pans shall be constructed of stainless steel. The contractor is responsible to ensure the unit is installed level, trapped in accordance with the manufacturer's requirements, and visually inspected to ensure proper drainage of condensate.

2.07 FILTERS

A.  Provide factory-fabricated filter section of the same construction and finish as unit casings.  Filter section shall have filter guides and access door(s) extending the full height of the casing to facilitate filter removal.  Construct doors in accordance with Section 2.03, paragraphs D, E, and F. Provide filter blockoffs as required to prevent air bypass around filters.

B.  Filter type, efficiency, and arrangement shall be provided as defined in project plans and schedule.  Filters shall be removable from one side of filter section(s).

2.08 FACE AND BYPASS DAMPERS

A.  Face and Bypass Dampers shall be internally mounted. Dampers shall be premium ultra low leak and located as scheduled.  Dampers shall be Ruskin CD60 double-skin airfoil design or equivalent for minimal air leakage and pressure drop. Leakage rate shall not exceed 5 CFM/square foot at one inch water gauge and 9 CFM/square foot at 4 inches water gauge. All leakage testing and pressure ratings shall be based on AMCA Publication 500. Manufacturer shall submit brand and model of damper(s) being furnished.

2.09 OPERATING CONTROLS

 A.  Provide microprocessor unit mounted control (UCM) which when used with an electronic discharge air sensor mounted on the DX coil provides proportional, integral, and derivative supply air control.  This UCM shall perform all unit functions by making all heating, cooling and ventilating decisions through resident software logic. The microprocessor shall include several temperature functions. A discharge air sensor mounted after the evaporator coil shall maintain the specified dehumidification temperature. The second temperature sensor shall modulate the hot gas reheat coil face and by pass damper to maintain the specified supply or space air temperature.  The third temperature sensor shall monitor suction temperature and lockout compressors to keep the evaporator coil from freezing. The fourth temperature sensor shall monitor liquid line temperature to modulate condenser fans to maintain head pressure. The fifth sensor is a space adjustable temperature or humidity input. The last temperature sensor monitors outdoor air temperature and makes the decision on when to lock out the compressors. All functions of the microprocessor shall be fully programmable and have the capability to be monitored and adjusted thru a laptop computer and/or remote LCD keypad. The UCM shall be LONtalk compatible. 

2.10 BUILDING MANAGEMENT SYSTEM

 A.  Interface control module to Energy Management System to be furnished and mounted by the AHU unit manufacturer. The interface to the Energy Management System shall be LONtalk. The only field connection to Energy Management System shall be a single communication link.

B.  Control Functions:  Include unit scheduling, occupied/unoccupied mode, start-up and coast-down modes, discharge air set point adjustment, and alarm shutdown.

PART 3  EXECUTION

1.1 INSTALLATION

A. Install air-handling unit under provisions of the manufacturer's instructions. Provide factory start up of the DDC controller to ensure all functions are working properly.
B. Identify each air-handling unit with its tag showing unit number and area served. Mechanical rooms shall be of sufficient size to provide the HVAC equipment manufacturer's recommended clearances for maintenance and servicing. 

C. Coordinate with the structural engineer and install the air-handling unit on 6-inch concrete housekeeping pads in the mechanical rooms.  Concrete pad shall extend a minimum of 6 inches beyond the air-handling unit footprint on all sides unless otherwise noted and have chamfered edges.

D. Route each air-handling unit condensate pipe to discharge into the mechanical room floor drain or safewaste (via a 2” minimum air gap) that is connected to the floor drain and routed into the sanitary system.  Floor drain shall be installed immediately adjacent to the 6-inch housekeeping concrete pad. 

E. Install the AHU on 3/8 inch cross-ribbed neoprene mounting pads.

F. Provide 6 inch long flexible duct connectors at all duct connections to rotating or vibrating equipment such as air handler units, unit ventilators, etc.  Refer to Section 15810 - Ducts.

G. Connect chilled water piping to the AHU so that it is clear of access doors, filters, motor and coil pull area.  It’s preferable that the chilled and condenser water piping be installed behind the unit to allow frontal access and minimize tripping hazards.

H. During construction, seal the AHU inlet and outlet openings with polyethylene sheet to prevent construction dust and debris from entering air handling unit. 

I. Prior to startup, thoroughly clean inside of AHU of all construction dust and debris.

J. Do not operate AHU until mechanical room has been cleaned and filters are in place.

1.2 TEST AND ADJUST

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

B. Prior to building commissioning and subsequent to test and balance, remove the filters installed during construction and replace with a new set air filters.

END OF SECTION
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