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BEFORE INCLUDING ANY REQUIREMENTS FOR SEISMIC RESTRAINTS, VERIFY WITH TEAM LEADER AND/OR STRUCTURAL DESIGNTHAT IT IS REQUIRED FOR PROJECT. 
SECTION 236416
CENTRIFUGAL CHILLERS - WATER COOLED

THIS SECTION CONTAINS BOTH POSITIVE PRESSURE AND SUB ATMOSPHERIC CHILLER PACKAGES AND IS WRITTEN EXPRESSLY TO ALLOW THE HVAC CONTRACTOR TO DETERMINE THE CHILLER PACKAGE UTILIZED.  DO NOT EDIT OUT EITHER CHILLER PACKAGE UNLESS SPECIFICALLY REQUIRED BY THE DESIGNER.  SEE INFORMATION AT END OF SECTION.
PART 1   GENERAL

USE ARTICLE BELOW WHEN FACTORY MOUNTED COMPRESSOR MOTOR CONTROLLER IS NOT AVAILABLE DUE TO CHILLER SIZE.  SEE 2.02 B.3. AND 2.03 B.3. OF THIS SECTION.
1.01
PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION


A.
Deliver the following item to the Electric Contractor for installation and connection to power wiring:



1.
Compressor Motor Controller.

EDIT ARTICLE BELOW AS REQUIRED
1.02
RELATED WORK SPECIFIED ELSEWHERE


A.
Cleaning and Testing:  Section 230593.


B.
Wiring for Motors and Motor Controllers:  Section 260523.


C.
Vibration Isolation:  Section 230550.

USE  PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


D.
Seismic Restraints:  Section 230550.

1.03
REFERENCES


A.
ASHRAE 15 - Safety Code for Mechanical Refrigeration.


B.
ASHRAE 30 - Methods of Testing Liquid Chilling Packages.


C.
ASHRAE 34 - Number Designation and Safety Classification of Refrigerants.


D.
ARI 550/590 - Water Chilling Packages Using the Vapor Compression Cycle.


E.
ARI 575 - Method of Measuring Machinery Sound Within An Equipment Space.


F.
ASME Section VIII - Code For Un-fired Pressure Vessels.


G.
ANSI B9.1 - Safety Code.


H.
NEMA MG 1 - Motors and Generators.


I.
NEMA ICS 1 - Industrial Controls and Systems.


J.
Underwriters Laboratories Inc. (UL).


K.
ETL Testing Laboratories (ETL).


L.
Environmental Protection Agency (EPA).

1.04
DEFINITIONS


A.
Positive Pressure System:  Centrifugal chiller package with refrigerant design working pressure above atmospheric pressure.


B.
Sub Atmospheric Pressure System:  Centrifugal chiller package with refrigerant design working pressure below atmospheric pressure.


C.
AEL:  Allowable exposure limit.


D.
TLV:  Threshold limit value.

1.05
SYSTEM DESCRIPTION


A.
Factory packaged, microprocessor controlled liquid chiller package with hermetic or open drive centrifugal compressor.  Acceptable refrigerants;  HCFC 22, HCFC 123 or HFC 134a.  CFC refrigerants are not permitted.

1.06
PERFORMANCE REQUIREMENTS


A.
Chiller Package:



1.
Annual leakage rate of less than 3 percent of the refrigerant charge.

USE 4 PARAGRAPHS BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


B.
Design chiller and chiller supports to withstand all seismic loads.  Refer to seismic loading criteria on the Contract Drawings.


C.
Seismic Performance:  Design and install chillers to assure continued performance of their intended function when subjected to the specified seismic forces.

USE PARAGRAPH ABOVE OR BELOW, EDIT AS REQUIRED.

D.
Seismic Performance:  Design and install chillers to assure that they remain in place with no separation of any parts when subjected to the specified seismic forces.


E.
The design of the chiller and chiller supports shall be performed by a professional engineer experienced in the seismic design of chillers.

1.07
SUBMITTALS


A.
Waiver of Submittals:  The “Waiver of Certain Submittal Requirements” in Section 013300 does not apply to this Section.


B.
Product Data:  Manufacturer’s catalog sheets, standard diagrams, ARI certification performance charts, standard schematic drawings, specifications and installation instructions for chiller package and accessories.


C.
Quality Control Submittals:



1.
Certificates:  Affidavit required under Quality Assurance Article.



2.
Company Field Advisor Data:




a.
Name, business address and telephone number of Company Field Advisor secured for the required services.




b.
Certified statement from the Company listing the qualifications of the Company Field Advisor.




c.
Services and each product for which authorization is given by the Company, listed specifically for this project.

USE SUBPARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.



3.
Copy of Seismic Qualifications Certificate.


D.
Contract Closeout Submittals:



1.
Operation and Maintenance Data:  Deliver 2 copies, covering the installed products, to the Director’s Representative.



2.
Test Reports:




a.
Chiller Package Acceptance Test Report.

USE PARAGRAPH BELOW WHEN ENERGY MANAGEMENT SYSTEM OR EQUIVALENT IS EXISTING PRIOR TO NEW WORK.

E.
Facility Compatibility Submittals:  Personal computer, software and networking for microprocessor control must be submitted to and be approved by the Facility Representative for compatibility with existing energy management systems prior to installation.

FILL IN NAME, TITLE, ADDRESS AND TELEPHONE NUMBER OF FACILITY REPRESENTATIVE FOR SUBPARAGRAPH BELOW.  DELETE UNDERLINES BEFORE ENTERING INFORMATION.


1.
Submit to:  



































1.08
QUALITY ASSURANCE


A.
Equipment Qualifications For Products Other Than Those Specified:



1.
At the time of submission provide written notice to the Director of the intent to propose an “or equal” for products other than those specified.  Make the “or equal” submission in a timely manner to allow the Director sufficient time to review the proposed product, perform inspections and witness test demonstrations.



2.
If products other than those specified are proposed for use furnish the name, address, and telephone numbers of at least 5 comparable installations that can prove the proposed products have performed satisfactorily for 3 years.  Certify in writing that the owners of the 5 comparable installations will allow inspection of their installation by the Director's Representative and the Company Field Advisor.



a.
Make arrangements with the owners of 2 installations (selected by the Director) for inspection of the installations by the Director's Representative.  Also obtain the services of the Company Field Advisor for the proposed products to be present.  Notify the Director a minimum of 3 weeks prior to the availability of the installations for the inspection, and provide at least one alternative date for each inspection.




b.
Only references from the actual owner or owner’s representative (Security Supervisor, Maintenance Supervisor, etc.) will be accepted.  References from dealers, system installers or others, who are not the actual owners of the proposed products, are not acceptable.





1)
Verify the accuracy of all references submitted prior to submission and certify in writing that the accuracy of the information has been confirmed.


3.
The product manufacturer shall have test facilities available that can demonstrate that the proposed products meet the contract requirements.




a.
Make arrangements with the test facility for the Director's Representative to witness test demonstrations.  Also obtain the services of the Company Field Advisor for the proposed product to be present at the test facility. Notify the Director a minimum of 3 weeks prior to the availability of the test facility, and provide at least one alternative date for the testing.



4.
Provide written certification from the manufacturer that the proposed products are compatible for use with all other equipment proposed for use for this system and meet all contract requirements.

B.
Regulatory Requirements:



1.
Design, fabricate, inspect, test and label chiller package in accordance with applicable ASME and ANSI codes, and ARI and ASHRAE standards.



2.
Electrical components shall be UL or ETL listed.



3.
Comply with ARI 550/590 for chiller capacity and power rating and/or certification.



4.
Comply with NEMA standards for motors and motor controllers.



5.
Comply with OSHA requirements for acceptable sound pressure level.


C.
Certification:  Affidavit by the Company Field Advisor, certifying that the chiller package meets the contract requirements and is operating properly.


D.
Pre-installation Conference:  Before the chiller package Work is scheduled to commence, a conference will be held by the Director’s Representative at the Site for the purpose of reviewing the Contract Documents and discussing requirements for the Work. The conference shall be attended by the Contractor, the chiller package installers, and the Company Field Advisor.

USE PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


E.
Seismic Qualification Certificate:  Certificate from chiller manufacturer covering chillers, accessories, supports, and components; and consisting of the following:



1.
Basis for Certification:  Indicate whether Withstand Certification is based on actual test of assembled components or on calculation.



2.
Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions, and loads transmitted to structure at each attachment point.



3.
Detailed description of equipment anchorage devices on which the certification is based including installation requirements.



4.
Comprehensive seismic engineering analysis of chiller and chiller supports.

ADJUST NUMBER OF HOURS IN PARAGRAPH BELOW TO SUIT PROJECT REQUIREMENTS.

F.
Company Field Advisor:  Secure the services of a Company Field Advisor for a minimum of 40 working hours for the following:



a.
Render advice regarding installation, final adjustment and alignment of the chiller package.



b.
Witness final system acceptance tests, then certify with an affidavit that the chiller package is installed in accordance with the Contract Documents and is operating properly.



c.
Train facility personnel on the operation and or maintenance of the chiller package.  (Minimum of two 4 hour sessions).



d.
Explain available service programs to facility supervisory personnel for their consideration.

1.09
DELIVERY, STORAGE AND HANDLING


A.
Handle chiller package in accordance with manufacturer’s written instructions.


B.
Ship chiller package with all refrigerant piping and control wiring factory installed.


C.
Ship chiller package with permanently attached metal plates that indicate:



1.
Name of manufacturer.



2.
Chiller model number.



3.
Compressor type and refrigerant used.



4.
Year of manufacture.


D.
Shipping of chiller packages fully charged with refrigerant is unacceptable.  Ship chiller packages unpressurized, or with holding charge only.  Initial refrigerant charge is to be shipped in a separate storage vessel.

1.10
MAINTENANCE


A.
Maintenance Service:  A fully equipped authorized service organization capable of guaranteeing response within 8 hours to service calls shall be available 24 hours a day, 7 days a week to service the completed Work.

PART 2   PRODUCTS

2.01
CHILLER MANUFACTURERS

A.
Carrier Corporation, 6304 Thompson Rd., PO Box 4808, Syracuse, NY, (315)432-6000.


B.
McQuay Commercial Air Conditioning, 13600 Industrial Park Rd., Minneapolis, MN 55440, (612)553-5330.


C.
The Trane Company, 3600 Pammel Creek Rd., La Crosse, WI  54601, (608)787-2000.


D.
York International Corp., 631 S. Richland Ave., PO Box 1592, York, PA 17405-1592, (717)771-7890.

2.02
POSITIVE PRESSURE SYSTEM - GENERAL


A.
Refrigerants:



1.
HFC 134a, Tetrafluoroethane.



2.
HCFC 22, Chlorodifluoromethane.


B.
Water Cooled Centrifugal Chiller Package:  Factory assembled, piped, wired, leak tested, evacuated and mounted on a rigid steel frame, comprised of, but not limited to the following system components:



1.
Centrifugal Compressor(s):




a.
Design:





1)
Hermetic:  Prime mover and drive enclosed in compressor casing, and operating in the refrigerant atmosphere.





2)
Open Drive:  Shaft or other moving part extending through the compressor casing, driven by an outside source(motor).






a)
Stuffing box, shaft seal or equivalent between fixed and moving parts.




c.
Part Load Performance:





1)
Automatic capacity reduction using inlet guide vanes.





2)
Stable operation between 100 percent full load and 15 percent minimum part load value.




d.
Rotor and Drive:  Aluminum alloy type impeller with one of the following drive assemblies:





1)
Direct drive design.





2)
Gear driven assembly.




e.
Lubrication System:





1)
Positive displacement oil pump, motor and solid state or electro-mechanical motor controller.





2)
Replaceable oil filter.





3)
Oil cooler of one of the following designs:

USE EITHER THE FIRST AND SECOND SUBPARAGRAPHS, OR THE THIRD SUBPARAGRAPH BELOW AS REQUIRED.





a)
Refrigerant cooled.






b)
Air cooled.

EDIT SUBPARAGRAPH BELOW IN ACCORDANCE WITH THE DESIGNERS RECOMMENDATION.





c)
Water cooled, designed for ________ psig.  Maximum inlet pressure ________ psi.  Control valve included.





4)
Thermostatically controlled oil heater.





5)
Oil pressure regulator.





6)
Oil reservoir to provide lubrication during coast down and power failure.



2.
Compressor Motor:




a.
Comply with NEMA standards MG-1.




b.
Type:





1)
Open or hermetic liquid refrigerant cooled, with single or variable speed continuous duty squirrel cage induction motor drive.






a)
For open drive designs, provide a totally enclosed fan cooled or a dripproof motor.





2)
3 phase, 60 hz, suitable for system voltage.





3)
Nominal speed:  3550 rpm.

COORDINATE THE WORK IN SUBPARAGRAPH BELOW WITH THE ELECTRICAL DESIGNER.  EDIT TO SUIT.


3.
Compressor Motor Controller(s):

USE SUBPARAGRAPH BELOW WHEN EVER FACTORY MONTED UNITS ARE AVAILABLE.  INDUSTRY STANDARD 600 TON AND UNDER.



a.
Factory Mounted Units:





1)
General:  Install, wire, and test at chiller manufacturer’s factory prior to shipment.






a)
Hinged Nema 1 enclosure with lock and key or capable of being padlocked.






b)
Load break non fused disconnect.






c)
Phase failure protection.





2)
Electro-mechanical type low voltage reduced inrush motor controllers:






a)
Star (wye) delta closed transition.






b)
Auto transformer, closed transition.





3)
Solid state type:






a)
Reduced inrush.






b)
Variable frequency.

USE SUBPARAGRAPH BELOW ONLY WHEN FACTORY MOUNTED COMPRESSOR MOTOR CONTROLLER IS NOT AVAILABLE DUE TO CHILLER SIZE.  INDUSTRY STANDARD OVER 600 TON.



b.
Chiller Manufacturer Supplied Units:





1)
General:  Furnish separate controller, for installation by the Electric Contractor.






a)
Hinged NEMA 1 enclosure with lock and key or capable of being padlocked.






b)
Load break non fused disconnect.






c)
Phase failure protection.





2)
Electro-mechanical type high voltage, full voltage motor controllers:






a)
Primary reactor.






b)
Auto transformer, closed transition.





3)
Furnish main control diagrams for the Electric Contractor.



4.
Condenser:




a.
Refrigerant side:





1)
Horizontal shell and tube or uni-shell design with carbon steel shell and tube plates.





2)
ASME inspected, stamped and certified.





3)
Individually replaceable high efficiency copper or smooth bore tubing.

EDIT THE NEXT 2 SUBPARAGRAPHS BELOW AS REQUIRED.





a)
________ inch tube thickness.






b)
90-10 copper nickel construction. 





4)
Inlet baffles for uniform gas distribution.




b.
Water side:





1)
Accessible or removable marine type water boxes with side water piping connections to permit tube cleaning and replacement. Water boxes complete with vent and drain connections on each box.





2)
Grooved pipe connection nozzles for use with either clamp type couplings or welded flange fittings.

FILL IN BLANK IN SUBPARAGRAPH BELOW WITH “150” OR “300”.  IF PROJECT DESIGN PRESSURE EXCEEDS 300 CHECK ASME CODE FOR ADDITIONAL REQUIREMENTS.  DELETE UNDERLINE BEFORE ENTERING INFORMATION.




3)
Design Working Pressure:  ________ psig.



5.
Cooler (Refrigerant Evaporator):




a.
Refrigerant side:





1)
Horizontal shell and tube or uni-shell design with carbon steel shell and tube plates.





2)
ASME inspected, stamped and certified.





3)
Individually replaceable high efficiency copper tubing.





4)
Liquid level sight glass.





5)
Factory installed insulation.





6)
Cooler designed to prevent liquid refrigerant from entering the compressor.




b.
Water side:





1)
Accessible or removable water boxes to permit tube cleaning and replacement.  Water boxes complete with vent and drain connections on each box.





2)
Grooved pipe connection nozzles for use with either clamp type couplings or welded flange fittings.

FILL IN BLANK IN SUBPARAGRAPH BELOW WITH “150” OR “300”.  IF PROJECT DESIGN PRESSURE EXCEEDS 300 CHECK ASME CODE FOR ADDITIONAL REQUIREMENTS.  DELETE UNDERLINE BEFORE ENTERING INFORMATION.




3)
Design Working Pressure:  ________ psig.



6.
Refrigerant Relief Devices:  Spring loaded pressure relief devices, in accordance with ASHRAE 15, of size, type, number and location as recommended by the chiller manufacturer.



7.
Transfer Unit/Pump Out Storage Receiver:  Factory mounted or self contained, manually operated compressor and drive, piping, wiring, motor controller and ASME rated, external corrosion resistant refrigerant storage vessel with relief devices to permit transfer and storage of entire refrigerant charge.  Condenser storage is not acceptable.




a.
For multiple chiller installation:  Single pump out system may be used, provided the receiver is capable of storing the total refrigerant charge of all chillers in the system.



8.
Vibration Isolation:  Isolate chiller package from the building structure by means of vibration eliminators in size, type, and number as recommended by the chiller manufacturer.

REFER TO CONSTRUCTION OR REFERENCE DRAWINGS TO EDIT SUBPARAGRAPH BELOW. 




a.
Floor Construction:  Slab on grade.



9.
Initial full charge of lubricant and refrigerant. 

2.03
SUB ATMOSPHERIC SYSTEM - GENERAL


A.
Refrigerant:



1.
HCFC 123, Dichlorotrifluoroethane.


B.
Water Cooled Centrifugal Chiller Package:  Factory assembled, piped, wired, leak tested, evacuated and mounted on a rigid steel frame, comprised of, but not limited to the following system components:



1.
Centrifugal Compressor(s):




a.
Design:





1)
Hermetic:  Prime mover and drive enclosed in compressor casing, and operating in the refrigerant atmosphere.





2)
Open Drive:  Shaft or other moving part extending through the compressor casing, driven by an outside source(motor).






a)
Stuffing box, shaft seal or equivalent between fixed and moving parts.




c.
Part Load Performance:





1)
Automatic capacity reduction using inlet guide vanes.





2)
Stable operation between 100 percent full load and 15 percent minimum part load value.




d.
Rotor and Drive: Aluminum alloy type impeller with one of the following drive assemblies:





1)
Direct drive design.





2)
Gear driven assembly.




e.
Lubrication System:





1)
Positive displacement oil pump, motor and solid state or electro-mechanical motor controller.





2)
Replaceable oil filter.





3)
Oil cooler of one of the following designs:

USE EITHER THE FIRST AND SECOND SUBPARAGRAPHS BELOW, OR THE THIRD SUBPARAGRAPH AS REQUIRED.





a)
Refrigerant cooled.






b)
Air cooled.

EDIT SUBPARAGRAPH BELOW IN ACCORDANCE WITH THE DESIGNERS RECOMMENDATION.





c)
Water cooled, designed for ________ psig.  Maximum inlet pressure ________ psi.  Control valve included.





4)
Thermostatically controlled oil heater.





5)
Oil pressure regulator.





6)
Oil reservoir to provide lubrication during coast down and power failure.



2.
Compressor Motor(s):




a.
Comply with NEMA standard MG-1.




b.
Type:





1)
Open or hermetic liquid refrigerant cooled, with single or variable speed continuous duty squirrel cage induction motor drive.






a)
For open drive designs, provide a totally enclosed fan cooled or a dripproof motor.





2)
3 phase, 60 hz, suitable for system voltage.





3)
Nominal speed: 3550 rpm.

COORDINATE THE WORK IN SUBPARAGRAPH BELOW WITH THE ELECTRICAL DESIGNER.


3.
Compressor Motor Controller(s):

USE SUBPARAGRAPH BELOW WHEN FACTORY MOUNTED UNITS ARE AVAILABLE.  INDUSTRY STANDARD 600 TON AND UNDER.



a.
Acceptable Factory Mounted Units:





1)
Install, wire, and test at chiller manufacturer’s factory prior to shipment.






a)
Hinged Nema 1 enclosure with lock and key or capable of being padlocked.





2)
Electro-mechanical type low voltage reduced inrush motor controllers:






a)
Star (wye) delta closed transition.






b)
Auto transformer, closed transition.





3)
Solid state type:






a)
Reduced inrush.






b)
Variable frequency.

USE SUBPARAGRAPH BELOW ONLY WHEN FACTORY MOUNTED COMPRESSOR MOTOR CONTROLLER IS NOT AVAILABLE DUE TO CHILLER SIZE.  INDUSTRY STANDARD OVER 600 TON.



b.
Acceptable Chiller Manufacturer Supplied Units:





1)
Furnish separate controller, complete with suitable overload protectors and NEMA 1 enclosures, for installation by the Electric Contractor.






a)
Hinged NEMA 1 enclosure with lock and key or capable of being padlocked.





2)
Electro-mechanical type high voltage, full voltage motor controllers:






a)
Primary reactor.






b)
Auto transformer, closed transition.





3)
Furnish main control diagrams for the Electric Contractor.



4.
Condenser:




a.
Refrigerant side:





1)
Horizontal shell and tube or uni-shell design with carbon steel shell and tube plates.





2)
Individually replaceable high efficiency copper or smooth bore tubing.

EDIT SUBPARAGRAPH BELOW AS REQUIRED.





a)
________ inch tube thickness.






b)
90-10 copper nickel construction.





3)
Inlet baffles for uniform gas distribution.




b.
Water side:





1)
Accessible or removable marine type water boxes to permit tube cleaning and replacement. Water boxes complete with vent and drain connections on each box.





2)
Grooved pipe connection nozzles for use with either clamp type couplings or welded flange fittings.

FILL IN BLANK IN SUBPARAGRAPH BELOW WITH “150” OR “300”.  IF PROJECT DESIGN PRESSURE EXCEEDS 300 CHECK ASME CODE FOR ADDITIONAL REQUIREMENTS.  DELETE UNDERLINE BEFORE ENTERING INFORMATION.




3)
Design Working Pressure:  ________ psig.



5.
Cooler (Refrigerant Evaporator):




a.
Refrigerant side:





1)
Horizontal shell and tube or uni-shell design with carbon steel shell and tube plates.





2)
Carbon bursting disc relief device and F.P.T spring loaded pressure relief device.





3)
Individually replaceable high efficiency copper tubing.





4)
Liquid level sight glass.





5)
Factory installed insulation.





6)
Cooler designed to prevent liquid refrigerant from entering the compressor.




b.
Water side:





1)
Accessible or removable water boxes to permit tube cleaning and replacement. Water boxes complete with vent and drain connections on each box.





2)
Grooved pipe connection nozzles for use with either clamp type couplings or welded flange fittings.

FILL IN BLANK IN SUBPARAGRAPH BELOW WITH “150” OR “300”.  IF PROJECT DESIGN PRESSURE EXCEEDS 300 CHECK ASME CODE FOR ADDITIONAL REQUIREMENTS.  DELETE UNDERLINE BEFORE ENTERING INFORMATION.




3)
Design Working Pressure:  ________ psig.



6.
Refrigerant Relief Devices:  Spring loaded pressure relief devices, in accordance with ASHRAE 15, of size, type, number and location as recommended by the chiller manufacturer.



7.
Purge Unit:  Factory mounted, automatic, self contained thermal or compressor type with devices for the evacuation of air and water vapor from the system, and for condensing, separating and returning refrigerant to the system. System features:




a.
Signal the operator and microprocessor based control system at occurrence of excessive purging to prevent catastrophic refrigerant loss.




b.
Controls, piping and service valves to isolate purge unit from the chilling unit.




c.
Sight glass for monitoring purge condenser and method for manual  water vapor blow-off.




d.
Minimum Purge Efficiency:  0.8 lbs of refrigerant per pound of purged air.



8.
Transfer Unit/Pump Out Storage Receiver:  Factory mounted or self contained, manually operated compressor and drive, piping, wiring, motor starter and ASME rated, external corrosion resistant refrigerant storage vessel with relief devices to permit transfer and storage of entire refrigerant charge.  Condenser storage is not acceptable.




a.
For multiple chiller installation:  Single pump out system may be used, provided the receiver is capable of storing the total refrigerant charge of all chillers in the system.



9.
Vibration Isolation:  Isolate chiller package from the building structure by means of vibration eliminators in size, type, and number as recommended by the chiller manufacturer.

REFER TO CONSTRUCTION OR REFERENCE DRAWINGS TO EDIT SUBPARAGRAPH BELOW.



a.
Floor Construction:  Slab on grade.



10.
Initial charge of lubricant and refrigerant.

2.04
ACCESSORIES


A.
Microprocessor Based Control System:



1.
Factory installed, wired and tested.




a.
Fused through a control power transformer in the chiller starter.




b.
Solid state controls and digital displays for the following:





1)
Monitoring operational status and essential system setpoints (protective limits).





2)
Remote reset of chilled water.





3)
Sense abnormal conditions and automatically take corrective action to either unload or shut down the compressor for the following:






a)
High motor current/motor current overloads.






b)
High bearing or oil temperature.






c)
High motor temperature.






d)
Low oil pressure.






e)
High condenser refrigerant pressure.






f)
High compressor discharge temperature.






g)
Low evaporator refrigerant temperature or pressure.






h)
Sensor malfunction.





4)
Scheduling of stored time start up and shut down periods.

USE SUBPARAGRAPH BELOW IF REMOTE OPERATOR STATION IS REQUIRED.


2.
Remote control operator station, supervisor software and interface Lan card to assist with interface and communication with energy management system.  The supplied computer shall have full interface with the chiller manufacturer’s control panel.  The Lan card allows the EMS system to communicate with the manufacturer supplied computer for start/stop of the chiller, reset chilled water, and monitoring of the system conditions listed in 2.04 ACCESSORIES, A.1.b.3).

USE SUBPARAGRAPH BELOW AS AN EXAMPLE FOR SELECTING COMPUTER ATTRIBUTES.



a.
Personal Computer:





1)
486 50 DxT 4m NoFd w/kb.





2)
FD Kit:  Dual Floppy drives 3.5 in. and 5.25 in.





3)
HD Kit:  TWR:630M 15ms AT FH SCSI 5.25.





4)
Control Adapter:  SCSI, 16-Bit Bus Mstr, AHA-1542.





5)
Monitor:  15 in. N/I VGA 72 Hz CSD5577 CPD.





6)
GR Card Kit:  CPD Hi-Rez 16-Bit VGA w/512K.





7)
Memory Expansion Kit:  CPD Hi-Rez VGA 522K Upgrade.





8)
Memory:  SIMM, 1Mx9 80ns.





9)
CDROM:  Internal Chimon CDS-431.





10)
Mouse Kit:  CPD Serial Mouse, Pad & Holder.





11)
EtherLink 11/16 TP Network.




b.
Install conduit and T base 10 twisted pair of wiring from chiller to Room 114-1 CACF Control Room.


B.
Emergency Response Equipment:



1.
Two self contained breathing apparatus.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Install the chiller package in accordance with the manufacturer’s printed installation instructions.


B.
Ensure Oxygen Deficiency or Refrigerant Vapor Monitor is installed and operational prior to charging chiller package with initial full refrigerant charge:


C.
Locate chiller package in the available space allowing sufficient clearance for retubing, cleaning and servicing of installed equipment.


D.
Install emergency response equipment in a conspicuous location outside of, but close to the machinery room.

3.02
FIELD QUALITY CONTROL


A.
Preliminary System Tests:



1.
Preparation: Have the Company Field Advisor adjust the completed chiller package and then operate it long enough to assure that it is performing properly.



2.
Run a preliminary test for the purpose of:




a.
Determining whether the system is in a suitable condition to conduct the acceptance test.




b.
Checking the adjusting equipment.




c.
Training Facility personnel.


B.
System Acceptance Test:



1.
Preparation: Notify the Director’s Representative at least 3 working days prior to the test so arrangements can be made to have a Facility Representative witness the test.



2.
Make the following tests:




a.
Required for chiller packages disassembled for any reason prior to installation:





1)
Leak Tests for Positive Pressure and Sub-Atmospheric Systems:






a)
Hydrostatically test the complete unit including piping, at 1.5 times design pressure; evacuate, dry, and re-charge system after testing.






b)
System pressure test using hand held electronic leak detector as per chiller manufacturers written instructions.






c)
Provide appropriate ETL or UL certified refrigerant recovery/reclamation/recycling equipment as per EPA regulation. Venting of refrigerant to the atmosphere is not permitted.




b.
Individually test alarm indicating functions of the chiller.




c.
Individually test system setpoints and protective limits of the chiller.




d.
Noise analysis test:





1)
Perform test and insure compliance in accordance with ARI 575.





2)
Acceptable Sound Pressure Level:  89 db (weighted “A” scale).





3)
Make required field adjustments and retest as required.



3.
Supply equipment necessary for system adjustment and testing.



4.
Submit a typewritten report of the test results, signed by the Company Field Advisor and the Director’s Representative.  Enclose a copy of the report in a metal frame covered with plastic sheet glazing, mount it on the chiller package in a conspicuous location.


C.
System Testing and Adjusting During Guarantee Period:



1.
For both positive pressure and sub atmospheric systems:  After satisfactory completion of acceptance test, Facility personnel will monitor and record refrigerant leakage.




a.
If leakage rates exceed 3 percent of charge annually, the system shall be considered defective under the terms of paragraph 9.8 of the General Conditions.




b.
Within one week of notification of excessive leakage rate, make arrangements for the Company Field Advisor to correct the deficiency and retest in accordance with 3.02 B. 2., 3. & 4..



2.
For sub atmospheric systems only:  After satisfactory completion of acceptance test, facility personnel will monitor and record purging of non-condensables in sub atmospheric pressure systems.




a.
If purge rates exceed 5 minutes per day, manufacturers preset excess purge alarm is energized, or excess purge causes automatic  system shutdown, the system shall be considered defective under the terms of paragraph 9.8 of the General Conditions.




b.
Within one week of notification of excessive leakage rate, make arrangements for the Company Field Advisor to correct the deficiency and retest in accordance with 3.02 B. 2., 3. & 4.. 

END OF SECTION

THE REMAINDER OF THIS DOCUMENT IS FOR INFORMATION ONLY, NOT TO BE INCLUDED IN THE PROJECT MANUAL.

ADD THE FOLLOWING PARAGRAPH TO THE QUALITY ASSURANCE ARTICLE IF THE CHILLER IS OUTSIDE THE ARI RATING RANGE, OR IF REQUESTED BY THE CLIENT AGENCY.


E.
Tests, Inspections:  The chiller package shall be tested in accordance with ARI 550/590 at a  qualified test facility which can demonstrate that the proposed system meets Contract Requirements.



1.
In the event the chiller package fails to meet Contract Requirements,  the manufacturer may revise the equipment and one retest will be allowed.



2.
Pay all costs, including travel expenses to and from the test facility for the Director’s Representative to witness test and retest demonstrations.
END OF INFORMATION
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