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SECTION 15725 (23 77 02)
SPLIT SYSTEM DX AIR CONDITIONING UNIT                                  WITH HOT GAS REHEAT
PART 1 GENERAL

1.1 SECTION INCLUDES

A. Split system central station DX air conditioning unit with hot gas reheat.

1.2 RELATED SECTIONS

A. Section 15055 - Motors.

B. Section 15070 - Mechanical Sound and Vibration Control.

C. Section 15083 - Duct Insulation.

D. Section 15810 - Metal Ducts.

E. Section 15816 - Non-Metal Ducts.

F. Section 15900 - HVAC Instrumentation & Controls.

G. Division 16 - Electrical.

1.3 REFERENCES

A. AMCA 99 - Standards Handbook.

B. AMCA 210 - Laboratory Methods of Testing Fans for Rating Purposes.

C. AMCA 300 - Test Code for Sound Rating Air Moving Devices.
D. ARI 270 - Unitary Air Conditioning Equipment. 


E. ARI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils.

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

G. ARI 435 - Standard for Application of Central-Station Air-Handling Units.

H. ANSI/ASHRAE 90A - Energy Conservation in New Building Design.

I. ANSI S12.60 - Acoustical Performance Criteria, Design Requirements & Guidelines for     Schools.
J. SMACNA - Low Pressure Duct Construction Standards.

K. NFPA 70 - National Electric Code.

1.4 QUALITY ASSURANCE

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

B. Air Conditioning Unit: Product of a manufacturer regularly engaged in production of components that issues complete catalog data on total product.  All 
equipment shall meet SBBC standards including noise criteria.
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.

C. Product data shall indicate dimensions, weights, capacities, ratings, fan performance, acoustical data, motor electrical characteristics, gauges and finishes of materials.

D. Submit electrical requirements for power supply wiring including wiring diagrams for interlock and control wiring, clearly indicating factory-installed and field-installed wiring.
1.6 OPERATION AND MAINTENANCE DATA

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

B. Include instructions for lubrication, filter replacement, motor and drive replacement, 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 ENVIRONMENTAL REQUIREMENTS

A. Do not operate units for any purpose, temporary or permanent, until ductwork is clean, filters are in place, bearings lubricated and fan has been test run under observation.

1.9 EXTRA STOCK

A. Provide one set of 4 inch depth, 80-85 percent atmospheric dust spot (ADS) efficiency, MERV 13 minipleated filters in accordance with the latest edition of ASHRAE 52.2. 

PART 2 PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Trane 
B. Carrier  

C. York 

D. McQuay 
2.2 AIR CONDITIONING UNIT

A.       Split system, air-to-air DX air conditioning unit having the capability of cooling the required capacity of outside air from 91 Degree Fdb/78 Degree Fwb so as to supply room air at 75 Degree Fdb/50 percent RH and heating the capacity of air from 46 Degree Fdb to 68 Degree Fdb room supply air.

B.       Unit to be a high efficiency, factory assembled, pre-wired, draw-thru unit with a minimum of 16 SEER, R-410A refrigerant, suitable for low pressure operation and consist of a cabinet and frame, supply fan, controls, air filters, vertical discharge ducting, serviceable access panels with screwdriver operated flush cam type fasteners, refrigerant cooling coil and compressor, heating coil, hot gas reheat coil, air-cooled condenser coil and fan and accessories.
C. Drain pan shall be provided with a float switch to automatically shutoff the unit should the drain pan fill indicating a clogged condensate drain line.

D. Base unit performance on sea level conditions.

E. The unit shall be serviceable from two sides as specified.

F.        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. 

G.      
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. Galvanized steel bonderized and coated with baked enamel finish, access doors or removable access panels with quick screwdriver operated flush cam type fasteners.  Structural members to be minimum 18 gauge.  Removable panels to be minimum 20 gauge.  Insulate unit with 1/2 inch thick, 3 PCF density, neoprene coated glass fiber insulation, “k” value of 0.26 at 75 Degree F.  Insulation to be adhered and pinned to the casing.

B. Construct drain pan from galvanized steel with welded corners and a bottom drain.    Pitch entire pan to drain connection.  

C. The manufacturer shall be responsible for providing additional rigid board type insulation to prevent the air handling unit from sweating under the encountered operating conditions.

2.4       SUPPLY FAN

A. Forward curved, double width, double inlet (DWDI) centrifugal type fan resiliently mounted with V-belt drive and rubber isolated hinge mounted motor.

2.5 CONDENSER FAN

A. Direct drive, statically and dynamically balanced propeller fan, permanently lubricated and weatherproof motor UL listed for outdoor use, resiliently mounted with fan guard, motor overload protection, wired to operate with compressor.
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. Design for continuous operation in 40 Degree C environment and for temperature rise under provisions of ANSI/NEMA MG 1 limits for insulation class, service factor and motor enclosure.


C. Bearings: ANSI/AFBMA 9, L-50 life at 100,000 hours, heavy duty pillow block type, self-aligning, Grease lubricated ball bearings or ANSI/AFBMA 11, L-10 life at 120,000 hours, pillow block type, self-aligning, grease lubricated roller bearings.  All bearings shall be provided with extended grease lines to allow lubrication from outside the AHU casing.

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

E. V-Belt Drive: Cast iron or steel sheaves, dynamically balanced, bored to fit shaft and keyed. Variable and adjustable pitch sheave for motors 15 HP and under selected so that the required RPM is obtained with the sheave set at mid-position; fixed sheave for 20 HP and larger, matched belts and drive rated as recommended by the manufacturer or a minimum of 1.5 times the motor rating. 

F. 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 EVAPORATOR COIL & HOT GAS REHEAT COIL
A. Evaporator coil with minimum 3/8 inch copper tubes mechanically expanded onto aluminum fins. 

B. Provide coils indicated for DX cooling. Ensure face velocity does not exceed 500 FPM.

C. The unit shall contain a hot gas reheat coil with a modulating reheat control valve and an electronic controller.  The valve position shall be controlled to provide a specific supply air temperature setpoint that is set on the control board or sent to the control board by a remote 0-10 Volt DC signal to control the space and relative humidity in the occupied space.   
2.8 REFRIGERANT

A. Refrigerant shall be R-410A or a refrigerant that does not use CFCs or cause the base building to exceed the threshold set by the formula LCGWP+LCODPx106 ≤100 for ozone depletion and global warming potential. 

B. Receiver shall be designed to provide the refrigerant circuit with the proper amount  of refrigerant so that the outside air pretreatment unit shall operate at the highest efficiency over the entire range of load conditions.
2.9 FILTER SECTION

A. Provide flat type filter section constructed of galvanized steel and containing filter guides and hinged access doors on both sides for side loading of filters.  Provide filter rack capable of accepting 4 inch depth filters.

B. Provide 4 inch depth filter section, UL Class 2, high efficiency, minimum MERV 13 disposable minipleated type air filters with an atmospheric dust spot (ADS) efficiency of 80-85 percent.  Refer to Section 15860 - Air Cleaning Devices.

C. Provide an analog differential pressure gauge across the filter to monitor dirty filter conditions.
2.10 DAMPER ACTUATORS

A. Refer to Section 15810 - Ducts or Section 15816 - Non-Metal Ducts.

2.11 CONTROLS

A. Provide temperature/humidity controls consisting of field installed supply air sensor, discharge air reset sensor and a duct mounted humidistat.

B. Controls to be a low voltage, electric solid state microcomputer based room thermostat located as indicated. If connection to the TAC-Andover Controls Energy Management/Security (EM/S) System is not possible, ensure room thermostat incorporates:

1. Preferential rate control to minimize overshoot deviation from set point.

2. Instant override of set point for continuous or timed period from one hour to 31 days.

3. Short cycle protection.

4. Switch selection features including digital display, fan on-auto.

C. Ensure room thermostat display includes:

1. Actual room temperature.

2. Cooling, auto, off, fan auto, fan on. 

2.12 EQUIPMENT CONDENSATE DRAIN PIPING

A. Refer to Section 15183 - Hydronic Piping.
2.13 CHAIN LINK FENCE AND GATE

A. Refer to Section 02830 - Chain Link Fences and Gates.
PART 3 EXECUTION

3.1 INSTALLATION

A. Install air split system air conditioning unit under provisions of the manufacturer's instructions.

B. Identify each air conditioning evaporator unit and condenser unit with its tag showing the building number, unit number and area served.  For example, the Media Center unit shall be labeled “AHU-1-1/Media Center”.

C. Mechanical rooms shall be of sufficient size to provide the HVAC equipment manufacturer's recommended clearances for maintenance and servicing.  A MINIMUM OF THREE FEET CLEARANCE SHALL BE PROVIDED ON BOTH SIDES AND FRONT OF THE AHU AND TWO FEET CLEARANCE IN THE REAR.

D. Coordinate with the structural engineer and install the air conditioning unit on a 6 inch concrete housekeeping pad in the mechanical room.  The pad shall extend a maximum of 4 inches beyond the footprint of the supported equipment in all directions and have 1/2 inch chamfered edges.  

E. All air conditioning units shall be installed on a 3/8” cross-ribbed, oil-resistant, resilient neoprene mounting pad between the unit and the concrete pad or rail.  

F. Install the condenser unit on a 4 inch concrete pad within a 6 foot high ventilated chain link fence with a swing gate.  
G. Route air conditioning unit copper 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.  Floor drains installed in front of the AHU where they can become a tripping hazard are PROHIBITED.

H. Should condensate discharge to the sanitary system not be possible, route the condensate to the exterior and drain onto a grass area if less than 2-1/2 Tons or into a drywell if it is 2-1/2 Tons or greater only after approval by the SBBC Facilities Design & Support Section.  
I. 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.

J. Connect refrigerant piping to the air conditioning unit so that it is clear of access doors, filters, motor and coil pull area.  It’s preferable that the refrigerant piping be installed behind the unit to allow frontal access and minimize tripping hazards.

K. During construction, seal the air conditioning unit inlet and outlet openings with polyethylene sheet to prevent construction dust and debris from entering the air conditioning unit.  Verify that during construction, the air conditioning unit is fitted with 4 inch depth, MERV 13 efficiency air filters.

L. Prior to startup, thoroughly clean inside of air conditioning unit of all construction dust and debris.

M. Do not operate air conditioning unit until mechanical room has been cleaned and filters are in place.

N. Provide an analog type differential pressure gauge across the filters to monitor pressure conditions across the filters.
3.2 TEST AND ADJUST

A. Start equipment in the presence of the air conditioning unit manufacturer’s representative noting any unbalance, slippage of belts, unusual or similar indication of improper operation.  
B. Test the unit to demonstrate proper operation at performance requirements specified including running balance, generated noise, proper cooling and heating air flows and unusual or similar indication of improper operation.

C. Correct any deficiencies in unit operation.

D. Prior to test and balance, remove the filters installed during construction and replace with a new set of MERV 13 efficiency air filters.
E. If sweating occurs on the casing, provide additional foil faced, rigid board insulation of sufficient thickness to be installed on the casing exterior to eliminate the sweating. 

END OF SECTION
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