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SCROLL WATER CHILLERS
23 64 23
PART 1 – GENERAL
1.01	SUMMARY
A.	Section Includes:  Water cooled chiller with scroll compressors.
B	Related Requirements:
1.	Division 01:  General Requirements.
2.	Section 22 10 00:  Plumbing.
3.	Section 23 05 00:  Common Work Results for HVAC.
4.	Section 23 05 13:  Basic HVAC Materials and Methods.
5.	Section 23 07 00:  HVAC Insulation.
6.	Section 23 09 00:  HVAC Instrumentation and Controls.
7.	Section 23 20 13:  Above Ground HVAC Piping.
8.	Section 23 20 16:  Underground HVAC Piping.
9.	Section 23 25 00:  HVAC Water Treatment.
10.	Section 23 65 00:  Cooling Towers.
11.	Section 31 23 23:  Excavation and Fill for Utilities.
1.02	QUALITY ASSURANCE
A.	Installers and Manufacturer's Qualifications: Comply with provisions stated in Section 23 0500: Common Work Results for HVAC.
B. Regulatory Requirements:
1. ANSI/ASHRAE STANDARD 15 – Safety Standard for Refrigeration Systems.
2. ANSI/ASHRAE/IESNA 90.1 – Energy Standard for Buildings Except Low-Rise Residential Buildings.
3. ASME – Boiler and Pressure Vessel Code, Section VIII.
4. UL 1995 – Heating and Cooling Equipment.
5. ANSI/AHRI 270 – Standard for Sound Rating of Outdoor Unitary Equipment.
6. ANSI/AHRI 370 – Standard for Sound Rating of Large Air-Cooled Outdoor Refrigerating and Air-Conditioning Equipment.
7. ANSI/AHRI STANDARD 550/590 – Standard for Performance Rating of Water Chilling Packages Using the Vapor Compression Cycle.
8. ANSI/AHRI 575 – Standard for Method of Measuring Machinery Sound Within An Equipment Space.
9. ANSI/ABMA 9 – Load Ratings and Fatigue Life for Ball Bearings.  Bearings must have life of not less than 200,000 hours.
10. ASHRAE STANDARD 34 – Designation and Safety Classification of Refrigerants.
11. Chiller shall be designed and constructed to meet UL or ETL requirements and have labels appropriately affixed.
1.03	SUBMITTALS
A.	Provide submittals in accordance with Division 01 and Section 23 0500: Common Work Results for HVAC.
B.	Manufacturer’s Data:
1.	Complete list of items proposed to be furnished and installed under this Section. Material lists, which do not require performance data, shall include manufacturer’s names, types, and model numbers for usages indicated.
2.	Manufacturer's specifications and data required to demonstrate compliance with specified requirements.  Literature shall include descriptions of equipment, types, models and sizes proposed, capacity tables or curves marked to indicate performance characteristics, electrical requirements, options selected, space requirements (including allowances for servicing if indicated) and data necessary to ensure compliance with requirements of these Specifications and performance indicated on Drawings.  Data shall also include name and address of nearest service and maintenance organization that regularly stocks repair parts. Listings of items that function as parts of an integrated system shall be furnished at one time.
3.	Shop Drawings indicating methods of installation of equipment and materials, sizes, and schedules of piping, and details of supports. Items to be indicated shall include but are not limited to, the following:
a.	Layout of proposed, piping and equipment drawn to scale, to establish that equipment will fit into allotted spaces with clearance for installation and maintenance. Indicate proposed details for attachment, anchoring to, and hanging from structural framing of building.  Indicate vibration isolation units, foundations and supports, and openings for passage of pipes 
b.	Drawings indicating locations and sizes of sleeves and prepared openings for pipes.
c.	Typical details of supports for equipment and piping.
4. Submit drawings indicating components, assembly, dimensions, weights and loadings, required clearances, and location and size of field connections.  Indicate equipment, piping and connections, valves.
5. Submit product data indicating rated capacities, weights, specialties and accessories, electrical requirements and wiring diagrams.
6. Submit manufacturer’s installation instructions.
7. Submit performance data indicating energy input versus cooling load output from 10 (or minimum turn down) to 100 percent of full load.
1.04	PRODUCT HANDLING
A.	Protection, Replacements, Delivery and Storage:  Comply with provisions stated in Section 23 0500: Common Work Results for HVAC.
B.	Deliver chillers to the job site completely assembled and charged with refrigerant and oil by the manufacturer.
C.	Comply with manufacturers instructions for rigging and handling.
1.05	COORDINATION
A.	Coordinate related and adjacent activities in accordance with provisions of Section 01 3113: Project Coordination. 
1.06	WARRANTY
A.	Compressors shall carry five year parts only warranty.
B.	One year parts and labor warranty on entire unit including controls and refrigerant.
PART 2 – PRODUCTS
2.01	EQUIPMENT
A.	Cooling and heating capacities, electrical characteristics, outdoor sound levels and operating conditions shall be as indicated on the Drawings.
B.	Capacities of equipment and material shall be not less than those indicated on Drawings. Capacities of refrigerating equipment as indicated on Drawings are net rated output as required, based on load and ambient air temperature condition at the Project site. Ambient air temperature indicated for rating purposes is standard in manufacturer's tables.
2.02	SCROLL WATER CHILLER 
A.	Chiller shall be constructed and rated in accordance with AHRI 550/590.  Chiller shall conform to ASHRAE 15.   Chiller shall be designed and constructed to meet UL or ETL requirements and have labels properly affixed.  
1. Manufacturer: McQuay, Carrier, Trane, York, or equal.
2.	Capacity: As indicated on drawings.
3.	Quality Assurance: Design, construction, testing and installation shall comply with the following standards as applicable:
a.	ASHRAE/IESNA 90.1.
b.	Sound Level: AHRI Standard 575.
4.	Energy Efficiency: As indicated on drawings.
B.	Compressor: Sealed hermetic scroll type with crankcase oil heater and suction strainer. The compressor motor shall be refrigerant gas cooled, high torque, and hermetic induction type with inherent thermal protection on all three phases and shall be mounted on RIS vibration isolator pads. 
C.	Evaporator: On units 30 tons to 130 tons, the evaporator shall be direct expansion type with stainless steel plates brazed together. It shall be insulated with 3/4 inch (19mm) closed cell polyurethane insulation. It shall be designed for 363 psi (2503 kPa) water side working pressure.  On units from 135 to 200 tons, the evaporator shall be shell-and-tube construction, insulated with ¾ inch (19mm) closed cell polyurethane insulation.
D.	Condenser: Horizontal shell and finned tube type with steel shell and integral finned copper tubes rolled into steel tube sheets. The chiller shall be equipped with intermediate tube supports. Construct condenser in accordance with the requirements of ASME Boiler and Pressure Vessel Code, Section VIII and ANSI/ASHRAE 15: Safety Standard for Refrigeration Systems. It shall be designed for a minimum of 232 psi (1599 kPa) water side working pressure and 450 psig (3104 kPa) refrigerant side pressure and be provided with ASME, ANSI/ASHRAE 15 pressure relief valves. 
E.	Refrigerant Circuit: Each refrigerant circuit shall include a liquid line shutoff valve, replaceable core or sealed filter-drier, sight glass with moisture indicator, liquid line solenoid valve, thermal expansion valve, and insulated suction line.
F.	Refrigerant:  R-410A or equivalent that is environmentally friendly and not scheduled for phase out.
G. Controls: The control panel shall contain a microprocessor controller providing operating and equipment protection controls plus motor starting equipment, factory wired, operationally tested, and ready for operation.  Standard components shall include a control transformer with primary and secondary fusing, microprocessor transformers with integral fusing, compressor contactors, circuit breakers, single-point wiring arrangement and switches for each circuit pump-down and unit control power. The control panel shall have a hinged tool-locked door.  
1.	The control system shall stage the compressors based on the leaving water temperature. Equipment protection devices controlled by the microprocessor include motor protection, high pressure, loss of refrigerant, loss of water flow, freeze protection, and low refrigerant pressure. Controls shall include auto/stop switch, chilled water setpoint adjustment, anti-recycle timer, and digital display with water temperature and setpoint, operating temperatures and pressures, and diagnostic messages. The following features and functions shall be included:
a. The LCD-type display shall have a minimum of 20 characters with all messages in plain English. Coded messages are not acceptable. 
b.	Critical parameters shall have their own section of control and shall be password protected.
c.	Resetting chilled water temperature by a remote 4-20mA DC signal.
d.	A soft load function to prevent the system from operating at full load during the chilled water pull-down period.
e.	An electronic time clock to allow programming of a yearly schedule accommodating weekends and holidays.
f.	Auto restart after a power failure, not requiring external battery backup or auxiliary power for maintaining program memory.
g.	Shutdowns shall be date and time stamped with system temperatures and pressures recorded.  A minimum of six previous occurrences shall be kept in a revolving memory.
h.	Start-to-start and stop-to-start timers to provide minimum compressor off-time with maximum motor protection.
i.	Capability of communication with a PC or remote monitoring through a twisted pair RS-232 interface.
j.	Lead/lag manually or automatically by compressor number of starts.
k.	Continuous diagnostic checks of unit to provide a pre-alarm signal in advance of a shutdown allowing time for remedial action to be taken. 
2.	The controller shall contain the following features as a minimum:
a.	The unit shall be protected in two ways:
1)	By alarms that shut the unit down and require manual reset to restore unit operation.
2) 	By limit alarms that reduce unit operation in response to some out-of-limit condition.  Shut down alarms shall activate an alarm signal.
b.	Shutdown Alarms.
c.	No evaporator water flow.
d.	Low evaporator pressure.
e.	High condenser pressure.
f.	Motor protection system.
g.	Phase voltage protection.
h.	Outside ambient temperature.
i.	Evaporator freeze protection.
j.	Sensor failures.
k.	Limit Alarms.
l.	Condenser pressure stage down, unloads unit at high discharge pressures.
m.	Low ambient lockout, shuts off unit at low ambient temperatures.
n.	Low evaporator pressure hold, holds stage #1 until pressure rises.
o.	Low evaporator pressure unload, shuts off one compressor.
p.	Unit Enable Selection.
q.	Enables unit operation from local keypad, digital input, or BAS.
r.	Unit Mode Selection.
s.	Selects standard cooling or test operation mode.
t.	Analog Inputs.
u.	Reset of leaving water temperature, 4-20 mA.
v.	Digital Inputs.
w.	Unit off switch.
x.	Remote start/stop.
y.	Flow switch.
z.	Motor protection.
aa.	Digital Outputs.
ab.	Shutdown alarm; field wired, activates on an alarm condition, off when alarm is cleared.
ac.	Evaporator pump enable; field wired, starts pump when unit is set to start.
	EDIT NOTE: OPTIONAL FEATURES BELOW.  EDIT AS REQUIRED.


ad.	Optional Building Automation System (BAS) Interface.
ae.	The unit shall be equipped with an optional factory-installed BAS communication module.
af.	Optional Factory mounted DDC controller(s) shall support operation on a BACnet, Modbus, or LonMarks network via one of the data link / physical layers listed below as specified by the Building Automation System (BAS) supplier.
1)	BACnet MS/TP master (Clause 9).
2)	BACnet IP, (Annex J).
3)	BACnet ISO 8802-3, (Ethernet).
4)	LonMarks FTT-10A. The unit controller shall be LonMarks certified.
3.	The information communicated between the BAS and the factory mounted unit controllers shall include the reading and writing of data to allow unit monitoring, control and alarm notification as specified in the unit sequence of operation and the unit points list.   For chillers communicating over a LonMark network, the corresponding LonMark eXternal Interface File (XIF) shall be provided with the chiller submittal data.
4.	All communication from the chiller unit controller as specified in the points list shall be via standard BACnet objects. Proprietary BACnet objects shall not be allowed. BACnet communications shall conform to the BACnet protocol (ANSI/ASHRAE 135). A BACnet Protocol Implementation Conformance Statement (PICS) shall be provided along with the unit submittal. 
H.	Electrical:	480 V-3 phase or 208-230 V-3 phase as indicated on the drawings. Contractor shall verify available power on site before ordering equipment.
I.	Mounting: Manufacturer shall provided DSA approved mounting details.
J.	Factory Testing: Every unit shall be factory run tested and certified as being successfully tested before shipping.
K.	Start-up and Training: Provide start-up and customer training for the supplied equipment.  The chiller manufacturer shall provide a factory-trained representative to perform the start-up and training.  After startup provide a period of instruction not to exceed 40 hours to instruct the owner's personnel in the proper operation and maintenance of the chiller.
	EDIT NOTE: OPTIONAL FEATURES TO BE PROVIDED.  EDIT AS REQUIRED.


1. Hot gas bypass on all circuits.
2. Chilled water flow switch to be field mounted in the chilled water line and field wired to terminals in the control panel.
3. Disconnect switch, single or multi-point.
4. Acoustical compressor blankets.
5. Single point power connection.
6. Remote interface panel.
7. Supplemental overloads.
PART 3 – EXECUTION
3.01	INSTALLATION
A.	Install equipment as indicated on Drawings and in compliance with manufacturers’ recommendations, with vibration isolation, mounting pads or foundations as may be required and flexible connectors as specified herein or in related Sections.
B.	Inspect areas under which Work of this Section will be performed.  Correct conditions detrimental to proper and timely completion of Work.  Do not proceed until unsatisfactory conditions have been corrected.
C. Provide for connection of electrical wiring between starter and chiller control panel.
D. Arrange piping for easy dismantling to permit tube cleaning without disturbing piping.
E. Install pressure relief system in compliance with governing regulations to vent refrigerant in case of over pressurization. Provide piping from chiller pressure relief system or rupture disc to outdoors.  Size as determined per ASHRAE 15.
F. Provide emergency shutoff switch at each entrance to the chiller room to shut down all equipment in chiller room and a separate switch for emergency exhaust of the room in accordance with code provisions.
G. Coordinate electrical requirements with Division 26 prior to ordering.  Report any discrepancies to the Architect for resolution.
3.02	EQUIPMENT FOUNDATIONS
A.	Equipment foundations, where indicated, shall be of sufficient size and weight and of proper design to preclude shifting of equipment under operating conditions, or under abnormal conditions which could be imposed upon equipment.  Foundations shall meet requirements of equipment manufacturer.  Obtain, from equipment manufacturer, approval of foundation design and construction.  Equipment vibration shall be maintained within the limits as required by the manufacturer.
3.03	EQUIPMENT DESIGN AND INSTALLATION
A.	Uniformity:  Unless otherwise specified, equipment of same type or classification shall be product of same manufacturer.
B.	Application:  No equipment shall be installed in an application or in such a manner that is not recommended by the manufacturer.
C.	Design:  Equipment shall be designed in accordance with applicable ASME, UL, or other required technical standards.
1.	Pressure vessels shall be ASME Boiler and Pressure Vessel Code, Section VIII, construction and shall be so stamped.
D.	Equipment Installation:  Equipment installation shall be strictly in accordance with these Specifications, and installation instructions of manufacturers.  Equipment installed on concrete foundations shall be grouted before piping is installed.  Piping shall be installed in such a manner as not to place a strain on any equipment.  Flanged joints shall be provided and adequately extended before installation.  Piping shall be graded, anchored, guided and supported, without low pockets.
1.	Install equipment properly aligned, leveled, and adjusted for satisfactory operation.
2.	Install equipment so connecting and disconnecting of piping and accessories can be readily accomplished, and so those parts are easily accessible for inspection, service, and repair.
E.	Refrigerant Gas Detection system Installation:  Equipment installation shall include maintenance free, solid-state, electronic refrigerant gas detectors located strategically throughout the refrigeration machine room. 
1.	Install equipment properly aligned, leveled, and adjusted for satisfactory operation.
2.	Install low-voltage conduit and wire.
3.	Line voltage conduit and wire are specified in Division 26: Electrical.
4.	Refrigerant gas detection system shall include maintenance-free, solid-state, electronic refrigerant gas detectors located strategically throughout the refrigeration plant room.  Each detector shall cover a maximum area of 5,000 square feet.
5.	The refrigerant gas detection and fan control system shall be provided for monitoring the refrigerant levels in the refrigeration plant room.
6.	Manufacturer or manufacturer's representative shall review and test the system after it is complete and operating and shall submit report of test to the OAR.
3.04	NOISE AND VIBRATION
A.	Operation of Equipment:  Mechanical equipment and piping systems shall operate at lowest vibration and noise levels possible.
B.	Corrective Measures: If objectionable noise and vibration occur, provide necessary or required changes to furnish satisfactory results.
3.05	MANUFACTURER’S FIELD SERVICES
A Manufacturer shall furnish a factory trained service engineer without additional charge to start the unit(s).  Representatives shall provide leak testing, evacuation, dehydration, and charging of the unit(s).  Chiller manufacturers shall maintain service capabilities no more than 100 miles from the jobsite.
B A start-up log shall be furnished by the manufacturer to document the chiller’s start-up date and shall be signed by the owner or his authorized representative prior to turn over of the chillers.
C Provide a minimum of eight hours of factory training at a time selected by the Owner which is to be videotaped.  Provide the Owner with two copies of the videotape.
3.06	FIELD TESTS AND INSPECTION
A.	Perform field inspections, field tests and trial operations as specified in Section 23 0500: Common Work Results for HVAC.  Provide labor, equipment and incidentals required for testing.  The Project Inspector will witness field tests and trial operations as specified in Section 23 0500: Common Work Results for HVAC.
B.	Equipment and Material:  Equipment and material certified as having been successfully tested by manufacturer, in accordance with referenced Specifications and standards, will not require re-testing before installation.  Equipment and material not tested at place of manufacture will be tested before or after installation, as applicable, or where required to determine compliance with Specifications and standards.
C.	Start-Up and Operational Test:  System shall be started up and initially operated with all components operating. During this time, various strainers shall be periodically cleaned until no further accumulation of foreign material occurs.  Exercise care to ensure that minimum loss of water occurs when strainers are cleaned.  Adjust safety and automatic control instruments as necessary to provide proper operation and sequence.  Refer to Section 23 0500: Common Work Results for HVAC.
D.	Extent of Field Tests: After installation and before Substantial Completion, Work of this Section shall be subjected to required field tests, including those specified, and listed in Section 23 0500: Common Work Results for HVAC.
E.	Operation and Maintenance Data:  Provide required operation and maintenance data as specified in Section 23 0500: Common Work Results for HVAC.
3.07	PROTECTION
A.	Protect the Work of this Section until Substantial Completion.
3.08	CLEANUP
A.	Remove rubbish, debris, and waste materials and legally dispose of off the Project site. 
END OF SECTION
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