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This Section was developed by the U.S. General Services Administration (GSA) as a supplement to MASTERSPEC.  It is based on MASTERSPEC organization, writing style, and model text; and is for ARCOM to distribute to MASTERSPEC Licensed Users for use on GSA projects as directed by GSA's Contracting Officer.  Use caution when editing this Section because GSA has included text and writing styles that are not compatible with other MASTERSPEC Sections.  Care must also be taken to coordinate requirements in this Section with other Sections and with the GSA version of Division 1.

SECTION 15629 — MODULAR CHILLERS

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes [air-cooled ][water-cooled ]modular chilled water machines for indoorinstallation.
Adjust list below to suit Project.

1. <Insert significant items of work covered in Section.>

B. This Section includes <Insert description of essential items included in Section>.

C. Related Sections include the following:

List below only products{[, construction,]} {[and equipment]} that the reader might expect to find in this Section but are specified elsewhere.

1. Division <Insert Division number> Section [Chillers] for <Insert description of related work>.

2. Division <Insert Division number> Section [Chillers].

List below only products, construction, and equipment that the reader might expect to find in this Section but are specified elsewhere.
3. Division 15 Section "Refrigerant Monitoring and Safety Equipment" for refrigerant monitors, alarms, supplemental breathing apparatus, and ventilation equipment interlocks.

4. Division 15 Section "Equipment Insulation" for insulation materials and application for pumps, tanks, hydronic specialties, and other equipment.

5. Division 15 Section "Pipe Insulation" for insulation for piping systems.

6. Division 15 Section “Basic Materials and Methods” for additional material specifications.

7. Division 15 Section "Building Automation Systems" for additional control related equipment.

8. Division 15 Section "Temperature Controls" for additional control related requirements.

9. Division 15 Section "Testing, Adjusting, and Balancing" for additional related requirements.

10. Division 15 Section "Operations and Maintenance" for additional related requirements.

1.3 DEFINITIONS

A. EER:  Energy-efficiency ratio.

B. IPLV:  Integrated part-load value.

C. k:
Thousand (1000) units

D. M:
Million (1,000,000) units

1.4 SUBMITTALS

Insert an equipment list with the second choice.  Delete the list for the first choice.

A. Product Data:  For [each type of product indicated.] [the following.]  Include rated capacities; shipping, installed, and operating weights; furnished specialties; and accessories.

1. <Insert product.>

2. <Insert product.>

Retain only one of the following two items.

B. Shop Drawings:  Show fabrication and installation details for <Insert work>

C. Shop Drawings:  [For <Insert work>.] Include plans, elevations, sections, details, and attachments to other Work.

Retain subparagraph below if products are required to withstand specific design loads and Architect has either delegated design responsibility to Contractor or wants to review structural data as another way to verify product's compliance with performance requirements.  Professional engineer qualifications are specified in Division 1 Section "Quality Requirements."

1. For installed products indicated to comply with design loads, include structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

Retain paragraph and subparagraphs below if products are required to withstand specific design loads and Architect has either delegated design responsibility to Contractor or wants to review structural data as another way to verify product's compliance with performance requirements.  Professional engineer qualifications are specified in Division 1 Section "Quality Requirements."

D. Shop Drawings:  Signed and sealed by a qualified professional engineer.

1. Design Calculations:  Calculate requirements for selecting vibration isolators and seismic restraints and for designing vibration isolation bases.

2. Vibration Isolation Base Details:  Detail fabrication including anchorages and attachments to structure and to supported equipment.  Include auxiliary motor slides and rails, and base weights.

E. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.

Retain subparagraph below if equipment includes wiring.

1. Wiring Diagrams:  Power, signal, and control wiring.

F. Shop Drawings:  Diagram power, signal, and control wiring.

Retain paragraph and subparagraphs below if Drawings do not include detailed reflected ceiling plans or if Project involves unusual coordination requirements.

G. Coordination Drawings:  Reflected ceiling plans drawn to scale and coordinating penetrations and ceiling-mounted items.  Show the following:

Edit subparagraphs below to suit Project.

1. Ceiling suspension assembly members.

2. Method of attaching hangers to building structure.

3. Size and location of initial access modules for acoustical tile.

4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access panels, and special moldings.

H. Samples:  For each exposed product and for each color and texture required, <Insert dimensions> in size.

I. Product [Schedule] [List]:  For <Insert product>.

J. Product Certificates:  For each type of <Insert product>, signed by product manufacturer.

Retain paragraph below if procedures for welder certification are retained in "Quality Assurance" Article.

K. Welding certificates.

Retain paragraph and subparagraphs below if required by seismic criteria applicable to Project.  Coordinate with Division  [15 Section "Mechanical Vibration and Seismic Controls"] [16 Section "Seismic Controls for Electrical Work"] [and with seismic-related requirements in Parts 2 and 3 of this Section].

L. Manufacturer Seismic Qualification Certification:  Submit certification that <Insert equipment>, accessories, and components will withstand seismic forces defined in Division  [15 Section "Mechanical Vibration and Seismic Controls."] [16 Section "Seismic Controls for Electrical Work."] Include the following:

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

Retain one of first two subparagraphs below to define the term "withstand" as it applies to this Project.  Definition varies with type of building and occupancy and is critical to valid certification.  Second definition is used for essential facilities where equipment must operate immediately after an earthquake.

a. The term "withstand" means "the unit will remain in place without separation of parts from the device when subjected to the seismic forces specified[ and the unit will be fully operational after the seismic event]."

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.

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

Retain paragraph below if "Manufacturer Qualifications" Paragraph is retained in "Quality Assurance" Article.

M. Manufacturer Certificates:  Signed by manufacturers certifying that they comply with requirements.

Coordinate paragraph below with qualification requirements retained in "Quality Assurance" Article.

N. Qualification Data:  For [Installer] [fabricator] [supplier] [manufacturer] [professional engineer] [testing agency].

Delete test reports below if not required.

O. Material Test Reports:  For each <Insert material>.

Retain paragraph above or below.

P. Material Certificates:  For each <Insert material>, signed by manufacturers.

Delete below if Contractor is not required, in Part 3 "Field Quality Control" Article, to provide or perform field quality-control testing.

Q. Field Quality-Control Test Reports:  From [a qualified testing and inspecting agency engaged by] Contractor.

R. Operation and Maintenance Data:  For <Insert systems/subsystems/equipment> to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 1 Section "[Closeout Procedures] [Operation and Maintenance Data]," include the following:

1. <Insert item.>

S. Warranties:  Special warranties specified in this Section.

T. Other Action Submittals:  As follows:

1. <Insert Submittal.>

U. Other Information Submittals:  As follows:

1. <Insert Submittal.>

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  [An employer of workers trained and approved by manufacturer] [An authorized representative of <Insert product> manufacturer for installation and maintenance of units required for this Project].

Modify subparagraph below to suit Project location.

1. Maintenance Proximity:  Not more than <Insert number> hours' normal travel time from Installer's place of business to Project site.

Delete subparagraph below if Contractor is not required to assume responsibility for engineering.

2. Installer's responsibilities include fabricating and installing <Insert work> and providing professional engineering services needed to assume engineering responsibility.

3. Engineering Responsibility:  Preparation of Shop Drawings [, testing program development,] and comprehensive engineering analysis by a qualified professional engineer.

4. Engineering Responsibility:  Preparation of data for <Insert systems/assemblies>, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in assemblies similar to those indicated for this Project.

B. Manufacturer Qualifications:  A qualified manufacturer.  Maintain, within <Insert number> miles <Insert number> km of Project site, a service center capable of providing training, parts, and emergency maintenance repairs.

C. Manufacturer Qualifications:  <Insert Section-related qualifications.>

Retain paragraph below if Contractor or manufacturer selects testing agency.

D. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having jurisdiction, with the experience and capability to conduct the testing indicated, as documented according to ASTM E 548.

E. Testing Agency Qualifications:  Testing agency as defined by OSHA in 29 CFR 1910.7 or a member company of the international Electrical Testing Association and that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor:  Person currently certified by the international Electrical Testing Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

F. Source Limitations:  Obtain <Insert products> through one source from a single manufacturer.

Retain paragraph above or below.  Retain below to allow drawing details based on one manufacturer's product to establish requirements and still allow competition.  Coordinate with Division 1 requirements.

G. Product Options:  Drawings indicate size, profiles, and dimensional requirements of <Insert assembly/system/product> and are based on the specific system indicated.  Refer to Division 1 Section "Product Requirements."

Retain subparagraph below with either "Product Options" Paragraph above or revise to suit Project.

1. Do not modify intended aesthetic effects, as judged solely by Architect, except with Architect's approval.  If modifications are proposed, submit comprehensive explanatory data to Architect for review.

Delete paragraph below if no welding.  Retain "Welding Certificates" Paragraph in "Submittals" Article if retaining below.  AWS states that welding qualifications remain in effect indefinitely unless welding personnel have not welded for more than six months or there is a specific reason to question their ability.

H. Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications."

I. Fire-Test-Response Characteristics:  Provide <Insert products> with the following surface-burning characteristics as determined by testing identical products per ASTM E 84 by UL or another testing and inspecting agency acceptable to authorities having jurisdiction.  Identify <Insert products> with appropriate markings of applicable testing and inspecting agency.

1. Flame-Spread Index:  <Insert number> or less.

2. Smoke-Developed Index:  <Insert number> or less.

J. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

K. ASME Compliance:  Fabricate and label <Insert product> to comply with ASME Boiler and Pressure Vessel Code:  Section VIII, "Pressure Vessels," Division 1.

L. Comply with <Insert standard designation>, "<Insert title of standard>."

Delete paragraph and subparagraphs below if not required.  If retaining, indicate location, size, and other details of mockups on Drawings or by inserts.  Revise wording if only one mockup is required.

M. Mockups:  Build mockups to set quality standard for fabrication and installation.

1. Before installing duct systems, erect mockups representing system pressure classifications higher than 500 Pa (2 inches wg).  Build mockups to comply with the following requirements, using materials indicated for the completed Work and include each of the following features and fittings:

a. [Five] <Insert number> transverse joints.

b. [One] <Insert number> access door.

c. [Two] <Insert number> typical branch connections, each with at least one elbow.

d. [Two] <Insert number> typical flexible duct or flexible connector connections for each duct and apparatus.

Retain subparagraph below if field quality-control testing is in Contract.  See "Field Quality Control" Article in Part 3.

e. Perform tests specified in "Field Quality Control" Article.  Modify mockup construction and perform additional tests as required to achieve specified minimum acceptable results.

Retain subparagraph below if mockups are erected as part of building rather than separately and the intention is to make an exception to the default requirement in Division 1 Section "Quality Requirements" for demolishing and removing mockups when directed, unless otherwise indicated.

2. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Water chillers shall be shipped from the factory with either a vacuum, fully charged with lithium bromide or a dry nitrogen-holding charge.

1.7 COORDINATION

A. Coordinate the size and the location of required concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements shall be as specified in Division 3.

B. Determine the means and methods necessary to install the equipment specified herein.  For repairs, alterations, additions and other forms of installation of equipment specified in this section into existing conditions, develop a plan including the delivery of the equipment to the site and into the space allocated for the equipment as indicated on the contract documents.  Demolition to existing features of the building or site required to accomplish the delivery and installation of the equipment to be approved by the contracting officer for this project.  Demolition to existing features of the building or site required to accomplish the delivery and installation of the equipment is included in the scope of work for this project.  Repairs and new work required to replace feature of the building or site altered in the process of delivering and installing the equipment are included in the scope of work.

1.8 WARRANTY

When warranties are required, verify with Owner's counsel that special warranties stated in this Article are not less than remedies available to Owner under prevailing local laws.  Coordinate with Division 1 Section "Product Requirements."

A. Special Warranty:  [Manufacturer's standard form] [Specified form] in which [manufacturer] [Installer] agrees to repair or replace components of <Insert product> that fail in materials or workmanship within specified warranty period. [Failures include, but are not limited to, the following:]

1. <Insert type of failure>.

Verify available warranties for units and components and insert number below.

B. Warranty Period:  [<Insert number>] <Insert number> years from date of Substantial Completion.

1.9 EXTRA MATERIALS

Extra materials may not be allowed for publicly funded projects.

A. Furnish extra materials described below [, before] [construction] [installation] [begins,] that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

Revise subparagraph below to suit Project.  {[Replace percentage with a specific number of units and replace "units" with an expanded description of each unit]}.

1. <Insert Product Description> Units:  [Full-size units] <Insert detailed description of material and form making up a unit> equal to <Insert number> percent of amount installed [for each size indicated], but no fewer than <Insert number> units.

2. Furnish not less than one box for each 50 boxes or fraction thereof, of each type, color, pattern, class, wearing surface, and size of resilient tile flooring installed.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

1. <Insert, in separate subparagraphs, manufacturer's name.>

Edit this Article with other Part 2 articles in which manufacturers and products, or manufacturers only, are named.  See Division 1 Section "Product Requirements" for an explanation of the terms {["Available Products"]} {["Products"]} {["Available Manufacturers"]} {["Manufacturers"]} {[and]} {["Basis-of-Design Product"]} and the effect these terms have on "Comparable Product" and "Product Substitution" requirements.

2.2 OPERATING CONDITIONS

Refer to the tables for <Insert description> at the end of the Evaluations for a list of manufacturers' products according to arrangement, location, type, sizes, materials, construction, and other pertinent features.  Use these tables in combination with manufacturers' catalog or product data to insert series, type, model, and designations of other characteristics.

Edit paragraph and subparagraphs below, along with Part 2 "Manufacturers" Article, to suit Project.  Do not duplicate requirements specified elsewhere in Part 2.

Copy paragraph and subparagraphs below and re-edit them to suit Project.

Insert number to complete drawing designation for each product retained below.  Use these designations on Drawings to show where each product is required.

A. Provide water-cooled liquid chiller with the capacity as scheduled on drawings at job site elevation listed in Section 15050.

B. Chiller shall be designed to operate using R-22 refrigerant.

C. Chiller shall be designed for parallel evaporator water flow.

D. The liquid to be chilled will be water containing corrosion inhibitors.

E. Chiller shall be designed to operate using <Insert numeric voltage> volt, 3-phase, 60 Hz electrical power supply.

2.3 WATER-COOLED PACKAGED CHILLER

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

Retain above for nonproprietary or below for semiproprietary specification.  Refer to Division 1 Section "Product Requirements."

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Carrier.

2. McQuay.

3. Trane.

4. <Insert, in separate subparagraphs, manufacturer's name.>

C. System Description:  Chiller shall incorporate scroll-type or screw-type compressors and consist of multiple independent refrigerant circuits.  Each refrigerant circuit shall consist of an individual compressor, condenser, evaporator, thermal expansion valve, and control system.  Each circuit shall be constructed to be independent of other circuits from a refrigeration and electrical standpoint.  The multi-circuit chiller must be able to produce chilled water even in the event of a failure of one or more refrigerant circuits.  Circuits shall not contain more than 12 lbs. of R-22 refrigerant.

D. General:

1. Chiller modules shall be ETL listed in accordance with UL Standard 465, CSA certified per Standard C22.2#119, and bear the ASME UM stamp on heat exchangers.

2. Chiller shall be a standard product line manufactured for a minimum of 5 years and shall meet the requirements of the Buy USA Act.

3. Chiller shall comply with the most recently published version of the ASHRAE 15 and ASHRAE 90.1 Standards.

4. Modules shall ship wired and charged with refrigerant.  Modules shall be factory run tested prior to shipment.

5. Compressors, heat exchangers, piping and controls shall be mounted on a heavy-gauge steel frame.  Electrical controls, contactors, and relays for each module shall be mounted within that module.

E. Chilled and Condenser Water Mains:  Each module shall include supply and return mains for both chilled and condenser water.  Grooved end connections are provided for interconnection to six-inch standard (6.625 inch outside diameter) piping with Victaulic type couplings.  Headers shall be sized for a maximum water velocity of 10 fps.

F. Evaporators and Condensers:  Each evaporator and condenser shall be brazed-plate heat exchangers constructed of 316 stainless steel; designed, tested, and stamped in accordance with ASME code for 300 psig working pressure on the evaporator and 360 psig working pressure on the condenser.  Both the condenser and evaporator heat exchanger shall be mounted below the compressor, to eliminate the effect of migration of refrigerant to the cold evaporator with consequent liquid slugging on start-up.

G. Compressor:  Each module shall contain either two hermetic scroll compressors or one semi-hermetic direct drive screw compressor independently circuited and with internal spring-isolation mounted to the module with rubber-in-shear isolators.  Each system also includes high-discharge pressure and low-suction pressure manual reset safety cutouts.  Additionally, screw compressor modules shall incorporate required oil management safeties.

1. Each screw compressor shall incorporate discharge temperature oil safety controls, integral oil separator, integral oil cooler, and electronic phase protection.

H. Central Control System:

1. Scheduling of the various compressors shall be performed by a microprocessor-based control system (Master Controller).  A new lead compressor is selected every 24 hours to assure even distribution of compressor run time.

2. The Master Controller shall monitor and report the following on each refrigeration system:

a. Discharge pressure fault.

b. Suction pressure fault.

c. Compressor winding temperature.

d. Suction temperature.

e. Evaporator leaving chilled water temperature.

3. The Master Controller shall monitor and report the following system parameters:

a. Chilled water entering and leaving temperature.

b. Condenser water entering and leaving temperature.

c. Chilled water and condenser water flow.

4. An out of tolerance indication from these controls or sensors shall cause a fault indication at the Master Controller and shutdown of that compressor with the transfer of load requirements to the next available compressor.  In the case of a System Fault, the entire chiller will be shut down.  When a fault occurs, the Master Controller shall record conditions at the time of the fault and store the data for recall.  This information shall be capable of being recalled through the keypad of the Master Controller’s 2-line by 40-character backlit LCD.  A history of faults shall be maintained including date and time of day of each fault (up to the last 20 occurrences).

5. Individual monitoring of leaving chilled water temperatures from each refrigeration system shall be programmed to protect against freeze-up.

6. The control system shall monitor entering and leaving chilled water temperature to determine system load and select the number of compressor circuits required to operate.  Response times and set points shall be adjustable.  The system shall provide for variable time between compressor sequencing and temperature sensing, so as to fine-tune the chiller to different existing building conditions.  The Master Controller shall be equipped with an RS-232 port connection for communication with a remote PC or modem.

Optionally, the chiller shall be capable of RS-232 communication with the Johnson Controls Company Metasys, Landis and Gyr System 6000, Novar, Automated Logic control system or BACnet ™.  This interface shall include remote programming of chiller set points.

Chiller shall have a single point power connection and external inputs and outputs to be compatible with the building management system.  Inputs/outputs include:

7. Remote Start/Stop.

8. Cooling alarm.

I. Each inlet header shall incorporate a built-in 30-mesh in-line strainer system to prevent heat exchanger fouling.  This system shall include an automatic self-cleaning debris blow down system for on-line cleaning of the in-line strainers.

2.4 SAFETIES, CONTROLS AND OPERATION

A. Chiller safety controls system shall be provided with the unit (minimum) as follows:

1. Low evaporator refrigerant pressure.

2. Loss of flow through the evaporator.

3. Loss of flow through the condenser.

4. High condenser refrigerant pressure.

5. High compressor motor temperature.

6. Low suction gas temperature.

7. Low leaving evaporator water temperature.

B. Failure of chiller to start or chiller shutdown due to the above safety cutouts shall be enunciated by display of the appropriate diagnostic description at the unit control panel.  This annunciation will be in plain English.  Alphanumeric codes shall be unacceptable.

C. The chiller shall be furnished with a Master Controller as an integral portion of the chiller control circuitry to provide the following functions:

1. Provide automatic chiller shutdown during periods when the load level decreases below the normal operating requirements of the chiller.  Upon an increase in load, the chiller shall automatically restart.

2. Provisions for connection to automatically enable the chiller from a remote energy management system.

3. The control panel shall provide alphanumeric display showing system parameters in the English language with numeric data in English units.

D. Normal Chiller Operation:

1. When chiller is enabled, the factory supplied Master Controller modulates the chiller capacity from minimum to maximum as required by building load.

2. The chiller control system shall respond to entering water temperature and will have an integral reset based on entering water temperature to provide for efficient operation at part-load conditions.

E. Power Phase Monitor:

1. Provide a power phase monitor on the incoming power supply to the chiller.  This device shall prevent the chiller from operating during periods when the incoming power is unsuitable for proper operation.

2. The power phase monitor shall provide protection against the following conditions:

a. Low voltage (brown-out).

b. Phase rotation.

c. Loss of phase.

d. Phase imbalance.

F. Remote Management System

1. The Master Controller shall be provided with an RS-232 port, software and modem for remote communication with an IBM-compatible PC utilizing a modem.

2. All the functions of the Master Controller shall be available via the Remote Management System including:

a. Adjustment of system set points.

b. Review and resetting of “non-current” faults.

c. Interrogation and display of sensor readings.

d. Display of chiller load profile.

3. In addition, the Remote Management System will provide a time scheduling capability which provides for up to 47 individual date/time-of-day adjustments to the system operating parameters.

4. The chiller shall be monitored weekly for a period of three months during initial operation of the system by the manufacturer’s headquarters personnel.  This will serve to insure proper setup and operation of the chiller system.

PART 3 -  EXECUTION

3.1 PIPING SYSTEM FLUSHING PROCEDURE

A. Prior to connecting the chiller to the condenser and chilled water loop, the piping loops shall be flushed with a detergent and hot water (110-130 degrees F) mixture to remove previously accumulated dirt and other organic materials.  In cold piping systems with heavy encrustation of inorganic materials, consult a water treatment specialist for proper passivation and/or removal of these contaminants.

B. During the flushing, 30-mesh (maximum) Y-strainers (or acceptable equivalent) shall be in place in the system piping and examined periodically as necessary to remove collected residue.  The flushing process shall take no less than 6 hours or until the strainers when examined after each flushing are clean.  Old systems with heavy encrustation shall be flushed for a minimum of 24 hours and may take as long as 48 hours before the filters run clean.  Detergent and acid concentrations shall be used in strict accordance with the respective chemical manufacturer’s instructions.  After flushing with detergent and/or dilute acid concentrations, the system loop shall be purged with clean water for at least one hour to ensure that residual cleaning chemicals have been flushed out.

C. Prior to supplying water to the chiller the water treatment specification shall be consulted for requirements regarding the water quality during chiller operation.  The appropriate chiller manufacturer’s service literature shall be available to the operator and/or service contractor and consulted for guidelines concerning preventative maintenance and off-season shutdown procedures.

3.2 WATER TREATMENT REQUIREMENTS

A. Supply water for both the chilled water and condenser water circuits shall be analyzed and treated by a professional water treatment specialist who is familiar with the operating conditions and materials of construction specified for the chiller’s heat exchangers, headers, and associated piping.  Cycles of concentration shall be controlled such that recirculated water quality for modular chillers using 316 stainless steel brazed-plate heat exchangers and carbon steel headers is maintained within the following parameters:

1. pH
Greater than 7 and less than 9

2. Total Dissolved Solids (TDS)
Less than 1,000 ppm

3. Hardness as CaCO3
30 to 500 ppm

4. Alkalinity as CaCO3
30 to 500 ppm

5. Chlorides
Less than 200 ppm

6. Sulfates
Less than 200 ppm

3.3 EXAMINATION

A. Examine roughing-in for <Insert piping system name> piping systems to verify actual locations of piping connections before [equipment] [fixture] installation.

B. Examine walls, floors, roofs, and <Insert description> for suitable conditions where <Insert product or system> will be installed.

C. [Proceed with installation only after unsatisfactory conditions have been corrected.]

3.4 INSTALLATION

Coordinate piping installations and specialty arrangements with schematics on Drawings and with requirements specified {[in piping systems]}.  If Drawings are explicit enough, these requirements may be reduced or omitted.

A. [Piping installation requirements are specified in other Division 15 Sections.] Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to machine to allow service and maintenance.

C. Ground equipment according to Division 16 Section "Grounding and Bonding."

D. Connect wiring according to Division 16 Section "Conductors and Cables."

E. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

3.5 FIELD QUALITY CONTROL

Retain one of three paragraphs below or delete all three.

A. Testing:  Owner will engage a qualified testing agency to perform the following field quality-control testing:

B. Testing:  Engage a qualified testing agency to perform the following field quality-control testing:

C. Testing:  Perform the following field quality-control testing:

Retain subparagraphs below with any paragraph selected above.  Edit to suit Project.

1. After installing <Insert work> and after electrical circuitry has been energized, test for compliance with requirements.

2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, Section[s] <Insert NETA numbers>.  Certify compliance with test parameters.

3. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.

4. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.

5. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

D. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including piping and electrical connections.  Report results in writing.

E. Remove malfunctioning units, replace with new units, and [retest] [re-inspect] as specified above.

3.6 STARTUP SERVICE

Delete paragraph below if factory-authorized service representative is not required.

A. Engage a factory-authorized service representative to perform startup service.

B. Verify that <Insert equipment> is installed and connected according to the Contract Documents.

C. Verify that electrical wiring installation complies with manufacturer's submittal and installation requirements in Division 16 Sections.

D. Complete installation and startup checks according to manufacturer's written instructions[.] [and do the following:]

1. <Insert, in separate subparagraphs, startup steps.>

3.7 ADJUSTING

A. Adjust initial temperature and humidity set points.

B. Set field-adjustable switches and circuit breaker trip ranges as indicated.

C. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to two visits to site outside normal occupancy hours for this purpose, without additional cost.

3.8 CLEANING

A. Clean <Insert equipment> <Insert special cleaning instructions>.

B. After completing system installation, including outlet fitting and devices, inspect exposed finish.  Remove burrs, dirt, and construction debris and repair damaged finishes.

3.9 PROTECTION

3.10 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain the chiller system[s].  Refer to Division 1 Section "[Closeout Procedures] [Demonstration and Training]."

END OF SECTION 15629
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