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SECTION 15670 
SECTION 23 72 13
AIR COOLED CONDENSING UNITS

PART 1  GENERAL

1.01  SECTION INCLUDES

A. Condensing unit package.

B. Charge of refrigerant and oil.

C. Controls and control connections.

D. Refrigerant piping connections.

E. Motor starters.

F. Electrical power connections.

1.02  RELATED SECTIONS

A. Section 03300 - Cast-in-Place Concrete: Equipment bases.

B. Section 15535 - Refrigeration Piping and Specialties.

C. Section 15855 - Air Handling Units with Coils.

D. Section 15952 - Controls and Instrumentation.

E. Section 15242 - Vibration Isolation - Placement of Vibration Isolators

1.03  REFERENCES

A. ANSI/ASHRAE 15 - Safety Code for Mechanical Refrigeration.

B. ANSI/ASHRAE/IES 90 A - Energy Conservation in New Building Design Standard.

C. AHRI 210/240 - Unitary Air-Conditioning Equipment and Air-Source Heat Pump Equipment, (units less than 135,000 Btuh).

D. AHRI 360 - Commercial and Industrial Unitary Air Conditioning Equipment testing and rating standard (condensing units greater than 135,000 Btuh).

E. ANSI Z21.47/UL1995 - Unitary Air Conditioning Standard for safety requirements.  

F. California Energy Commission Administrative Code - Title 20/24 - Establishes the minimum efficiency requirements for HVAC equipment installed in new buildings in the State of California.  

G. AHRI 270 - Sound Rating of Outdoor Unitary Equipment, (units less than 135,00 Btuh).

H. AHRI 370 - Sound Rating of Large Outdoor Refrigerating and Air Conditioning Equipment (equipment above 135,000 Btuh).

1.04  SUBMITTALS

A. Submit unit performance data 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 and center of gravity. Indicate unit shipping, installation and operating weights including dimensions. 

D. Submit data on electrical requirements and connection points.  Include recommeded wire and fuse sizes or MCA, sequence of operation, safety and start-up instructions.

1.05  DELIVERY, STORAGE, AND HANDLING

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

B. Protect units on site from physical damage.  Protect coils.

1.06  WARRANTY

A. Provide parts warranty for one year from start-up or 18 months from shipment, whichever occurs first.

1.07  Maintenance Service

A. Furnish complete parts and labor service and maintenance of packaged roof top units for one year from Date of Substantial Completion by contractor.

B. Provide maintenance service with a two month interval as maximum time period between calls.  Provide 24 hour emergency service on breakdowns and malfunctions.

C. Include maintenance items as outlined in manufacturer's operating and maintenance data.

D. Submit copy of service call work order or report and include description of work performed.

1.08  REGULATORY REQUIRMENTS

A. Unit shall conform to ANSI Z21.47/UL 1995 for construction of packaged air conditioner.

1. In the event the unit is not UL approved, the manufacturer must, at his expense, provide for a field inspection by a UL representative to verify conformance to UL standards. If necessary, contractor shall perform modifications to the unit to comply with UL, as directed by the UL representative, at no additional expense to the Owner.

PART 2  PRODUCTS

2.01  SUMMARY

A. The contractor shall furnish and install air-cooled condensing units as shown as scheduled on the contract documents. The unit(s) shall be installed in accordance with this specification and perform at the specified conditions as scheduled.

B. APPROVED MANUFACTURERS

1. Trane:  Product   TTA
2. Substitutions: [prior approval required] as indicated under the general and/or supplemental conditions of these specifications.

2.02  GENERAL UNIT DESCRIPTION

A. Provide self-contained, packaged, factory-assembled and pre-wired units suitable for outdoor use consisting of cabinet, compressor(s), condensing coil and fan(s), integral subcooling circuit(s), filter drier(s), and controls. Provide expansion valve(s) and check valves for split system heat pump unit(s).

B. Performance Ratings: Energy Efficiency Rating (EER) [and Coefficient of Performance (COP)] not less than prescribed by ANSI/ASHRAE 90A.

2.03  CASING

A. House components in 18 gauge zinc-coated galvanized steel frame and panels with weather resistant, baked enamel finish. Units surface shall be tested 500 hours in salt spray test.

B. Mount controls in weatherproof panel provided with removable panels and/or access doors with quick opening fasteners.

2.04  CONDENSER COILS

A. Coils: Aluminum fins mechanically bonded to seamless copper tubing. Provide subcooling circuit(s). Factory leak test under water to 660 psig, and vacuum dehydrate. Seal with holding charge of nitrogen.

2.05  FANS AND MOTORS

A. Vertical discharge direct driven propeller type condenser fans with fan guard on discharge. Fans shall be statically and dynamically balanced.

B. Weatherproof motors suitable for outdoor use,  with permanently lubricated totally enclosed or open construction motors shall be provided and shall have built in current and thermal overload protection.  Motors shall be either sleeve or ball bearing type.

2.06  COMPRESSORS

A. Compressors:  Provide two, direct drive scroll compressors with integral centrifugal oil pump. Provide suction gas cooled motor with winding temperature limits and compressor overloads. Provide external high and low pressure cutout devices.

2.07  CONTROLS

A. Provide factory-wired condensing units with 24 volt control circuit with internal fusing and control transformers, contactor pressure lugs and/or terminal block for power wiring. Contractor to provide field installed unit mounted disconnect switch. Units shall have single point power connections.

B. Provide microprocessor unit-mounted DDC control which when used with an electronic zone sensor provides proportional integral room control.  This UCM shall perform all unit functions by making all heating, cooling, and ventilating decisions through resident software logic.

1. Provide factory-installed indoor evaporator defrost control to prevent compressor slugging by interrupting compressor operation.

2. Provide an anti-cycle timing and minimum on/off between stages timing in the microprocessor.

2.08  STAGING CONTROLS

A. Provide NEC Class II, electronic, adjustable zone control to maintain zone temperature setting.
B. Provide programmable electronic  microcomputer based room thermostat, located as indicated on plans.

1. Programmable Room thermostat shall incorporate:

a. Preferential rate control to minimize overshoot and deviation from set point.

b. Set-up for four separate temperatures per day.

c. Instant override of setpoint for continuous or timed period from one hour to 31 days.

d. Short cycle protection.

e. Programming based on weekdays, Saturday and Sunday.

f. Switch selection features including imperial or metric display, 12 or 24 hour clock, keyboard disable, remote sensor, fan on-auto.

2. Programmable Room thermostat display shall include:

a. Time of Day.

b. Actual room temperature.

c. Programmed temperature.

d. Programmed time.

e. Duration of timed override.

f. Day of week.

g. System mode indication: Heating, cooling, auto, off, fan auto, fan on.

h. Stage (heating or cooling) operation.

3. Provide remote temperature sensor capability.

2.09  BUILDING MANAGEMENT SYSTEM

A. Interface control module to Energy Management System to be furnished and mounted by unit manufacturer. Through this interface module, all Energy Management functions (specified in Energy Management Section) shall be performed. See Building Automation and Automatic Temperature Control System Specifications. The interface module with necessary controls and sensors shall all be factory mounted (not field mounted). If not furnished by unit manufacturer, this shall be furnished by Energy Management System Contractor for factory mounting by rooftop unit manufacturer in rooftop unit and rated for service up to 140 F. 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, demand limiting, night setback, timed override and alarm shutdown.

C. Diagnostic Functions:  Include supply fan status, , and a field supplied and installed sensor, to provide a dirty filter alarm.

D. Provide capabilities for Boolean Processing and trend logs as well as "templated" reports and logs.

PART 3  EXECUTION

3.01  INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Provide for connection to electrical service.

C. Install units on vibration isolation.

D. Install units on concrete base as indicated.

E. Provide connection to refrigeration piping system and evaporators.

PART 4  SEQUENCE OF OPERATIONS

4.01  SPLIT SYSTEM UNITS (RTU)

A. Microprocessor controller - Each RTU shall be controlled by a stand-alone microprocessor based controller with resident control logic.  The controller will interface with the BAS and the inputs and outputs in the points list to accomplish the following temperature control and energy conservation strategies.

1. Occupied Mode - All unit functions will be enabled for normal heating and cooling operation. Unit defaults to default temperature setpoints in the unit microprocessor when communication with BAS is lost.

2. Occupied Space Temperature Control - When in occupied mode as described above, the dedicated unit control shall operate stages of heating and cooling to maintain space temperature setpoint.  Setpoints may be set by one of the following methods:

a. Remotely through BAS by the system operator

b. Locally through the thermostat by the occupant

c. Locally through the thermostat by the occupant within limits defined through the BAS by the system operator

d. Operator may designate wild card setpoints to apply to any or all of the RTU's through the BAS.

3. Optimal Start Mode - When the unit is turned on by the BAS for optimal start, heating or cooling is provided as required.

4. Coastdown Mode - When the unit is turned "OFF" by the BAS for optimal stop, the supply fan remains "ON/AUTO", and utilizes the unoccupied setpoints.

5. Demand Limit Mode - Through the BAS a user defined Demand Limit Mode shall be available.  User defines maximum off time and temperature to ensure occupant comfort.

6. Night Setback Temperature Control - When the BAS selects unoccupied mode, the unit shall be controlled to maintain user defined unoccupied heating and cooling setpoints.  Adjustable start and stop temperature differentials will prevent short cycling.

7. Low Ambient Compressor Lockout - Compressor operation shall be disabled below a user defined outdoor air temperature.

8. Timed Override - When a timed override is initiated by the user, the unit will return to its user defined normal occupied mode for the user determined period of time.

9. Fire Shutdown - The unit will shut down in response to a customer supplied contact closure to the BAS indicating the presence of a fire or other emergency condition.

10. Heat Pump Auxiliary Heat Lockout - Heat pump auxiliary heat operation shall be prevented above a user defined outdoor air temperature.

11. Emergency Heat Mode(Heat Pump units) - Shall be selectable at BAS. In emergency heat mode, compressors shall be locked out and auxiliary heat shall control for space comfort.

12. Unit status report - For each unit, the BAS shall provide an operating status summary of all sensed values (zone temperature, discharge temperature, etc.) setpoints and modes.

13. Alternating Lead/Lag - (Dual Compressors Models Only), During periods of part load operation, each compressor cycles alternatively as circuit number one in order to equalize wear and run time.

14. Diagnostic/Protection - The BAS system shall be able to alarm from all sensed points from the rooftop units and diagnostic alarms sensed by the unit controller.  Alarm limits shall be designated for all sensed points.

END OF SECTION
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