Section 23 8123 
Computer Room Air-Conditioners
. *************************************************************************************************************
1. LANL MASTER SPECIFICATION SECTION
	Rev. 3 Summary of Changes: Edited and updated as required for import into SpecLink.


1. NOTE TO SPECIFIER ON USAGE IN SPECLINK: Activate the Section by turning on Seq #0000, followed by activating paragraphs in PART 1, Article SECTION INCLUDES. This will activate related articles, paras/subparas in the rest of the Section (i.e., PART 1 activates articles and paras/subparas in PARTS 2 and 3). If there are choice fields to edit the entire Section (typically in this first author note or beginning of the Section), make selections at those locations, which will filter through the remaining Section. All Articles, paragraphs and subparagraphs must be activated sequentially from top to bottom, unless noted otherwise.
1. This template must be edited for each project. In doing so, Specifier must add job-specific requirements. Selections and choice fields are used to indicate designer choices or locations where text must be supplied by the designer. The section must also be edited to remove requirements for processes, items, or designs that are not included in the project.
1. To seek a variance from applicable requirements in this Section, contact the Engineering Standards Manual (ESM) Mechanical POC  (LANL access only). Please contact POC with suggestions for improvement as well. LANL personnel should submit here: Suggested Change or Request Clarification; subcontractors via email to engstandards@lanl.gov.
1. When assembling a specification package, include applicable specification sections from all Divisions, especially Division 1, General Requirements.
1. Section is developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see LANL ESM Chapter 1 - General, Section Z10 Specifications and Quality sections.
1. ==========================================================
1. This template was developed to meet the requirements for ASHRAE 15-2022, ASHRAE 62.1-2019, ASHRAE 90.1-2019, ASME B31.5-2022 and ASME B31.9-2020.  The designer is responsible to update the template if the editions differ from the above for the specific project.
1. Seismic:  If all outdoor units are not exempt from seismic design per ASCE 7 paragraph 13.1.4 then, prior to attempting to edit this section to be project-specific, refer to Sections ​<< 22 0548.23 - Vibration and Seismic Controls for Mechanical Systems>>​ and ​<< 01 8734 - Seismic Qualification of Nonstructural Components (IBC)>>​, as applicable. To edit this section for job-specific seismic requirements, refer to author notes that begin with “Seismic.”  Also, see the Seismic Specification Guide for Mechanical Non-Structural Components webposted with the LANL Master Specifications here for guidance on properly editing this section.
. *************************************************************************************************************
PART 1 - GENERAL
SECTION INCLUDES
1. ***************************************************************************************
1. The following three paragraphs are designer choices based on project-specific requirements.
1. ***************************************************************************************
Floor-mounted computer-room air conditioners (CRAC), 6 tons and larger.
Floor-mounted computer-room air conditioners, 5 tons and smaller.
Ceiling-mounted computer-room air conditioners.
Fan motors.
1. ***************************************************************************************
1. The Section listed below is provided for reference only and is not listed within the body of this section. It is a designer-choice to select this Section if necessary.
1. Section ​​​​<< 01 8113.13 - Sustainable Design>>​​​​ 
1. ***************************************************************************************
RELATED REQUIREMENTS
Section << 01 2500 - Substitution Procedures>>.
Section << 01 8734 - Seismic Qualification of Nonstructural Components (IBC)>>.
Section << 01 8113.13 - Sustainable Design>>.
Section ​​<< 22 0548.23 - Vibration and Seismic Controls for Mechanical Systems>>​​, for​​<< seismic-design criteria,; or  None - N/A>>​​ submittal requirements, devices for seismic restraint, and installation requirements for these devices.
Section << 22 0529 - Hangers and Supports for Plumbing Piping and Equipment>>.
Section << 22 0554 - Identification for Plumbing,  HVAC, and Fire Piping and Equipment>>.
Section << 22 1100 - Facility Water Distribution>>.
Section << 23 2113 - Hydronic Piping>>.
Section << 23 2300 - Refrigerant Piping>>.
Section << 25 5000 - Integrated Automated Facility Controls>>.
REFERENCE STANDARDS
29 CFR 1910.7 - Occupational Safety and Health Standards.
AHRI 210/240 - Performance Rating of Unitary Air-Conditioning and Air-Source Heat Pump Equipment.
AHRI 340/360 (I-P) - Standard for Performance Rating of Commercial and Industrial Unitary Air-Conditioning and Heat Pump Equipment.
ASHRAE Std 15 - Safety Standard for Refrigeration Systems.
ASHRAE Std 52.2 - Method of Testing General Ventilation Air-Cleaning Devices for Removal Efficiency by Particle Size.
ASHRAE Std 62.1 - Ventilation for Acceptable Indoor Air Quality.
ASHRAE Std 90.1 I-P - Energy Standard for Buildings Except Low-Rise Residential Buildings.
ASME B31.5 - Refrigeration Piping and Heat Transfer Components.
ASME B31.9 - Building Services Piping.
ASME BPVC-VIII-1 - Boiler and Pressure Vessel Code, Section VIII, Division 1: Rules for Construction of Pressure Vessels.
IEEE 841 - IEEE Standard for Petroleum and Chemical Industry--Premium-Efficiency, Severe-Duty, Totally Enclosed Squirrel Cage Induction Motors from 0.75 kW to 370 kW (1 hp to 500 hp).
NFPA 70 - National Electrical Code.
COORDINATION
Coordinate layout and installation of computer-room air conditioners and suspension system with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression system, and partition assemblies.
Coordinate installation of computer-room air conditioners with computer-room access flooring Installer.
Coordinate sizes and locations of concrete bases with actual equipment provided.
Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual equipment provided.
ACTION SUBMITTALS
Product Data
Catalog Data Submittal: Submit catalog data for CRAC Units.
Performance Data Submittal: Submit equipment performance data for CRAC Units
Cooling Coil Performance Data
Control Valve Performance Data
Supply Air and Fans Performance Data
Electrical Performance Data
Maximum Overcurrent Protection (MOCP)
Dimensional Drawings: Submit drawings indicating weight and dimensions for CRAC Units.
INFORMATIONAL SUBMITTALS
1. ***************************************************************************************
1. Retain paragraph below for situations where limited space necessitates maximum utilization for efficient installation of different components or if coordination is required for installation of products and materials by separate installers. Coordinate paragraph with other Sections specifying products listed below. Preparation of coordination drawings requires the participation of each trade involved in installations within the limited space.
1. ***************************************************************************************
Coordination Drawings: Plans, elevations, and other details, drawn to scale, using input from installers of the items involved.
Installation Instructions for CRAC Units
1. ***************************************************************************************
1. Retain paragraph below if Subcontractor is responsible for field quality-control testing and inspecting.
1. ***************************************************************************************
Field quality-control reports.
At Closeout
Operation and Maintenance Data: For computer-room air conditioners to include operation and maintenance manuals.
Refrigeration Appliance Inventory Form: Complete form as required by LANL (e.g., procedure EPC-CP-QP-0311).
Sample Warranty: For special warranty.
EXTRA MATERIALS
Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
Fan Belts:  Furnish ​<< one; or  _______>>​ set of belt for each belt-driven fan.
Filters:  Furnish ​<< one; or  _______>>​ set of filters for each unit.
QUALITY ASSURANCE
Electrical Components, Devices, and Accessories: Listed and labeled as defined in <<NFPA 70>> , by any nationally recognized testing laboratory (NRTL) recognized under <<29 CFR 1910.7>> , and marked for intended location and application.
ASME Compliance: Fabricate and label water-cooled condenser shell to comply with <<ASME BPVC-VIII-1>>. 
Performance Ratings:  Energy Efficiency Rating (EER) not less than prescribed by ​<< ASHRAE Std 90.1 I-P;  FEMP designated product requirements;  Energy Star; or  SNAP>>​ when used in combination with compressors and evaporator coils tested in accordance with ​<< AHRI 340/360 (I-P); or  AHRI 210/240>>​.
ASHRAE Compliance
Fabricate refrigeration system to comply with <<ASHRAE Std 15>>.
Comply with applicable requirements in <<ASHRAE Std 62.1>>, Section 4 - Outdoor Air Quality, Section 5 - Systems and Equipment, Section 6 - Ventilation Rate Procedures, and Section 7 - Construction and Startup.
Fabricate and label refrigeration system according to Section ​<< 22 0554 - Identification for Plumbing,  HVAC, and Fire Piping and Equipment>>​​.
DELIVERY, STORAGE, AND HANDLING
Deliver CRAC units on site in factory packing. Inspect for damage.
Protect units from damage by storing away from computer room until floor or ceiling of room are installed.
WARRANTY
Furnish << five; or  _______>> year manufacturer’s warranty for entire unit.
The equipment manufacturer shall provide, at no additional cost, a standard parts warranty in which manufacturer agrees to repair or replace components of CRAC units that fail in materials or workmanship within the warranty period.
1. ***************************************************************************************
1. For CRACs that are not exempt from seismic, if project specification package includes Section ​​<< 22 0548.23 - Vibration and Seismic Controls for Mechanical Systems>>​​, and if mounting and/or anchorage devices are to be used that differ from those specified in that Section, they must be described herein (in PART 2).
1. ***************************************************************************************
PART 2 - PRODUCTS
MANUFACTURERS
Subject to compliance with requirements, provide product indicated on drawings or by one of the following:
Compu-Aire, Inc.
Stulz Air Technology Systems.
Liebert Corporation.
Trane Technologies.
PRODUCT OPTIONS AND SUBSTITUTIONS
Alternate products may be accepted; follow Section << 01 2500 - Substitution Procedures>>.
Manufacturer must clearly define any exceptions made to drawings or specification sections.  Any deviations in layout or arrangement shall be submitted to LANL Engineering Services prior to bid date.  Acceptance of deviation(s) from specification sections shall be in the form of written approval from LANL Engineering Services.  Vendor is responsible for expenses that occur due to exceptions made.
PERFORMANCE REQUIREMENTS
Air conditioning units and associated motors shall perform satisfactorily in the following service conditions:
Elevation: 7500 feet above sea level.
Maximum ambient temperature: 104 degrees F.
Minimum ambient temperature:  Minus 20 degrees F.
24-hour average temperature: not exceeding 86 degrees F.
Supplier-provided control systems, including instruments, signal transmissions, panels, cabinets, and other instrumentation and control (I&C) requirements shall be coordinated with the I&C Subcontractor and in accordance with Section ​​​​<< 25 5000 - Integrated Automated Facility Controls>>​​​​​.  Some equipment controls are specified in other portions of the subcontract documents.  As part of the work of this section, coordinate with these other suppliers and trades to provide complete and working equipment controls.
It is the responsibility of the subcontractor to read and conform to all specification sections, review all drawings, and coordinate with all equipment suppliers under other specification sections.
1. ***************************************************************************************
1. Seismic: Omit paragraph below if units are exempt from seismic design.  When paragraph applies:
1. Edit it in accordance with content of Sections ​​​<< 22 0548.23 - Vibration and Seismic Controls for Mechanical Systems>>​​​​​ and/or ​​​<< 01 8734 - Seismic Qualification of Nonstructural Components (IBC)>>​​​ 
1. The Electrical drawings for the controller shall also state that the controller is a Designated Seismic System
1. ***************************************************************************************
Seismic Performance Requirements: The unit(s) shall remain in place without separation of any parts when subjected to the design basis earthquake ​​​<< per Section  01 8734 - Seismic Qualification of Nonstructural Components (IBC);  as represented by the seismic forces derived from the criteria indicated on the Drawings; or  as represented by the seismic forces derived from the criteria indicated in Section 22 0548.23 - Vibration and Seismic Controls for Mechanical Systems>>​​​​.
1. ***************************************************************************************
1. The following three PART 2 Articles are designer choices based on project-specific requirements.
1. ***************************************************************************************
FLOOR-MOUNTED UNITS, 6 TONS AND LARGER
Description: Packaged, << water;  glycol; or  air>> cooled, factory assembled, pre-wired and pre-piped unit, consisting of cabinet, fans, filters, humidifier and controls, reheat and heating coils.
Assembly: << Upflow; or  Downflow>> air delivery, << draw-through; or  blow-through>> configuration.
Cabinet and Frame: Welded steel, braced for rigidity, and supporting compressors and other mechanical equipment and fittings.
Doors and Access Panels: Galvanized steel with polyurethane  gaskets, hinges, and concealed fastening devices.
Insulation: Thermally and acoustically insulate cabinet interior with 1-inch- thick duct liner.
Finish of Interior Surfaces:  Surfaces in contact with the airstream shall comply with requirements in <<ASHRAE Std 62.1>>.
Finish of Exterior Surfaces:  Baked-on, textured vinyl enamel; color to match computer equipment.
1. ******************************************************************************
1. Select subparagraph below for downflow units. Do not select for upflow units installed on structural floor.
1. ******************************************************************************
Floor Stand:  Welded tubular steel, with adjustable legs and vibration isolation pads.
Evaporator Fans and Motors
Double-inlet, forward-curved centrifugal fan(s); statically and dynamically balanced<< and with adjustable V-belt drive, and direct drive; or  None - N/A>>.
Motor: Drip proof, permanently lubricated ball bearing motor with built-in current and overload protection. Meet the requirements of <<IEEE 841>>.
Drive: V-belt, with steel shaft with self-aligning ball bearings and cast-iron or steel sheaves, variable- and adjustable-pitch motor sheave, minimum of two matched belts, with drive rated at a minimum of two times the nameplate rating of motor.
1. ***************************************************************************************
1. Select paragraph on “Refrigeration System” below for units with chilled water coil only. Only one of paragraph “Refrigeration System” or “Hydronic Cooling Coil” shall be selected depending on the coil for the unit (DX vs. Hydronic Cooling).
1. ***************************************************************************************
Refrigeration System
1. ******************************************************************************
1. Retain one of the first three subparagraphs below for compressor type.
1. ******************************************************************************
Compressors: Semi-hermetic reciprocating; with suction-gas-cooled, 1750-rpm motors; thermal overloads; oil sight glass; suction-line strainer; and reversible oil pumps; with oil strainer, internal motor overload protection, resilient suspension system, crankcase heater, manual-reset high-pressure switch, and pump-down low-pressure switch.
1. *** OR ***
Compressors: Hermetic reciprocating; with oil strainer, internal motor overload protection, resilient suspension system, crankcase heater, manual-reset high-pressure switch, and pump-down low-pressure switch.
1. *** OR ***
Compressors: Hermetic scroll; with oil strainer, internal motor overload protection, resilient suspension system, crankcase heater, manual-reset high-pressure switch, and pump-down low-pressure switch.
Refrigeration Circuits:  Two; each with hot-gas mufflers, thermal-expansion valve with external equalizer, liquid-line solenoid valve, liquid-line filter-dryer, sight glass with moisture indicator, service shutoff valves, charging valves, and charge of refrigerant.
Refrigerant: ​​<< R-32;  R-454B; or  _______>>​​.
Refrigerant Evaporator Coil: Alternate-row or split-face-circuit, direct-expansion coil of seamless copper tubes expanded into aluminum fins.
Mount coil assembly over stainless-steel drain pan complying with <<ASHRAE Std 62.1>>.
Coil pressure tested to << _______>> psig, per <<ASME B31.5>>​, paragraph 538.3.
1. ******************************************************************************
1. Retain one of the two subparagraphs below for integral, water-cooled OR remote air-cooled refrigerant condenser.
1. ******************************************************************************
Integral, Water-Cooled Refrigerant Condenser: ​<< Shell-and-tube type fabricated and labeled according to ASME BPVC-VIII-1; or  _______>>​ with liquid-line stop valve and head-pressure-actuated, ​<< two; or  three>>​​-way regulating valve.  Terminate fluid connections outside cabinet.
Cooling Medium:<< Water; or  Glycol solution>>.
1. *** OR ***
Remote Air-Cooled Refrigerant Condenser:  Corrosion-resistant cabinet, copper-tube aluminum-fin coils arranged for two circuits, multiple direct-drive propeller fans with permanently lubricated ball bearings, and single-phase motors with internal overload protection and integral electric control panel and disconnect switch.  Control capacity by ​<< cycling fans;  modulating fan speeds; or  three-way refrigerant bypass with receiver and isolation valve>>​.
Coil pressure tested to << _______>> psig, per <<ASME B31.5>>​, paragraph 538.3.
1. ***************************************************************************************
1. Select paragraph on “Hydronic Cooling Coil” below for units with chilled water coil only. Only one of paragraph “Refrigeration System” or “Hydronic Cooling Coil” shall be selected depending on the coil for the unit (DX vs. Hydronic Cooling).
1. ***************************************************************************************
Hydronic Cooling Coil:  Seamless copper tubes expanded into aluminum fins with modulating << two; or  three>>-way control valve.
Cooling Medium: Chilled Water
Control Valve: Class 125 body
Maximum Pressure Drop: << 3 psig; or  5 psig>> at design flow rate.
Close-Off (Differential) Pressure Rating: 100 percent of pressure differential across valve or 100 percent of total system (pump) head.
1. ***************************************************************************************
1. Retain one of the two paragraphs below for units with heating.
1. ***************************************************************************************
Electric-Resistance Heating Coil:  Enclosed finned-tube electric elements arranged for minimum of three stages, with thermal safety switches, manual-reset overload protection, and branch-circuit overcurrent protection.
1. *** OR ***
Hot-Water Heating Coil: Seamless copper tubes expanded into aluminum fins with two-way modulating control valve and strainer.
Control Valve: Class 125 body.
Maximum Pressure Drop: << 3 psig; or  5 psig>> at design flow rate.
Close-Off (Differential) Pressure Rating: 100 percent of pressure differential across valve or 100 percent of total system (pump) head.
Listed component per <<ASME B31.9>>.
Disposable, Panel Filter: Pleated, lofted, nonwoven, reinforced cotton fabric; supported and bonded to welded-wire grid; enclosed in cardboard frame, << 2-inch; or  4 inch>> nominal thickness, disposable, glass-fiber prefilter.
Initial Resistance: << 0.30; or  _______>> inches wg. at 500 fpm face velocity
Recommended Final Resistance: 1.0 inches wg.
MERV (<<ASHRAE Std 52.2>>):  8 (Minimum).
1. ***************************************************************************************
1. Retain one of the two paragraphs below for humidifier type.
1. ***************************************************************************************
Infrared Humidifier: High-intensity quartz lamps mounted above stainless-steel evaporator pan, serviceable without disconnecting water, drain, or electrical connections; pre-piped and using condensate water from cooling coils with stainless-steel or brass float-valve mechanism; located in bypass airstream; with flush-cycle timer and solenoid drain valve.
1. *** OR ***
Evaporative Pan Humidifier: Stainless-steel pan and cover, serviceable without disconnecting water, drain, or electrical connections; pre-piped with stainless-steel or brass float-valve mechanism; electric-resistance heating coil; low-water-cutoff switch; flush-cycle timer; and solenoid drain valve.
Economizer: Provide economizer for free cooling, per <<ASHRAE Std 90.1 I-P>>, Section 6.5.1
Integral Electrical Controls: Unit-mounted electrical enclosure with piano-hinged door, grounding lug, combination magnetic starters with overload relays, circuit breakers and cover interlock, and fusible control-circuit transformer.
Disconnect Switch: Non-automatic, molded-case circuit breaker with handle accessible when panel is closed and capable of preventing access until switched to off position.
Control System:  For control system requirements, see Article ​​<< 2.3; or  _______>>​​  Performance Requirements.  Refer to Section ​​<< 25 5000 - Integrated Automated Facility Controls>>​​.  All necessary controls shall be factory installed and wired.
1. ******************************************************************************
1. Retain one of the two subparagraphs below for standard Electronic Controls System or Microprocessor Control System.
1. ******************************************************************************
Electronic-Control System: Solid state, with start button, stop button, temporary loss of power indicator, manual-reset circuit breakers, temperature control, humidity control, and monitor panel.
1. *** OR ***
Microprocessor-Control System: Continuously monitors operation of process cooling system; continuously displays room temperature and room relative humidity; sounds alarm on system malfunction and simultaneously displays problem. If more than one malfunction occurs, system displays fault in sequence with room temperature and continues to display fault when malfunction is cleared until system is reset.
Push buttons shall stop and start process cooling system, silence audible alarm, test indicators, and display room's relative humidity.
Building Automation System (BAS) Interface: Factory-installed hardware and software to enable the BAS to monitor, control, and display unit status and alarms.
FLOOR-MOUNTED UNITS, 5 TONS AND SMALLER
Description: Self-contained, factory assembled, prewired, and pre-piped unit, consisting of cabinet, fan, filters, humidifier and controls.
Assembly: << Upflow; or  Downflow>> air delivery, << draw-through; or  blow-through>> configuration.
Cabinet and Frame: Welded tubular-steel frame with removable steel panels with baked-enamel finish, insulated with 1-inch thick duct liner.
1. ******************************************************************************
1. Select subparagraph below for downflow units. Do not for upflow units installed on structural floor.
1. ******************************************************************************
Floor Stand:  Welded tubular steel, with adjustable legs and vibration isolation pads.
Finish of Interior Surfaces: Surfaces in contact with the airstream shall comply with requirements in <<ASHRAE Std 62.1>> .
Evaporator Fans and Motors
Forward-curved centrifugal fan(s); statically and dynamically balanced.
Motor: Drip proof, permanently lubricated ball bearing motor with built-in current and overload protection. Meet the requirements of <<IEEE 841>>.
Drive: V-belt, with steel shaft with self-aligning ball bearings and cast-iron or steel sheaves, variable- and adjustable-pitch motor sheave, minimum of two matched belts, with drive rated at a minimum of two times the nameplate rating of motor.
1. ***************************************************************************************
1. Retain paragraph on “Refrigeration System” below for units with DX refrigerant coils only. Only paragraph on “Refrigeration System” or “Hydronic Cooling Coil” shall be retained depending on the coil for the unit (DX vs. Hydronic Cooling).
1. ***************************************************************************************
Refrigeration System
Compressor: Hermetic, with oil strainer, internal motor overload protection, resilient suspension system, and crankcase heater.
Refrigeration Circuit: Low-pressure switch, manual-reset high-pressure switch, thermal-expansion valve with external equalizer, sight glass with moisture indicator, service shutoff valves, charging valves, and charge of refrigerant.
Refrigerant: << R-407C;  R-410A;  R-32;  R-454B; or  _______>>.
Refrigerant Evaporator Coil: Direct-expansion coil of seamless copper tubes expanded into aluminum fins, with two circuits, each with solenoid valve.
Mount coil assembly over stainless-steel drain pan complying with <<ASHRAE Std 62.1>>.
Coil pressure tested to << _______>> psig, per <<ASME B31.5>>​, paragraph 538.3.
Remote Air-Cooled Refrigerant Condenser:  Integral, copper-tube aluminum-fin coil with << propeller; or  centrifugal>> fan, << direct; or  belt>> driven.
Split system shall have suction- and liquid-line compatible fittings and refrigerant piping for field interconnection.
Coil pressure tested to << _______>>  psig, per <<ASME B31.5>>, paragraph 538.3.
1. ***************************************************************************************
1. Retain paragraph on “Hydronic Cooling Coil” below for units with chilled water coil only. Only paragraph on “Refrigeration System” or “Hydronic Cooling Coil” shall be retained depending on the coil for the unit (DX vs. Hydronic Cooling).
1. ***************************************************************************************
Hydronic Cooling Coil: Seamless copper tubes expanded into aluminum fins with modulating << two; or  three>>-way control valve.
Cooling Medium: Chilled Water
Control Valve: Class 125 body
Maximum Pressure Drop: << 3 psig; or  5 psig>> at design flow rate.
Close-Off (Differential) Pressure Rating: 100 percent of pressure differential across valve or 100 percent of total system (pump) head.
Listed component per <<ASME B31.9>>.
1. ***************************************************************************************
1. Retain paragraph below for units with heating.
1. ***************************************************************************************
Electric-Resistance Heating Coil: Finned-tube electric elements with contactor and high-temperature-limit switches.
Filter: 2-inch thick, disposable, glass-fiber media.
Initial Resistance: << 0.30; or  _______>> inches wg. at 500 fpm face velocity.
Recommended Final Resistance: 1.0 inches wg.
MERV (<<ASHRAE Std 52.2>>) : 8 (Minimum).
Infrared Humidifier: High-intensity quartz lamps mounted above stainless-steel evaporator pan, serviceable without disconnecting water, drain, or electrical connections; pre-piped and located in bypass airstream; with flush-cycle timer and solenoid drain valve.
Disconnect Switch: Non-automatic, molded-case circuit breaker with handle accessible when panel is closed and capable of preventing access until switched to off position.
Control System
Unit-mounted panel with main fan contactor, compressor contactor, compressor start capacitor, control transformer with circuit breaker, solid-state temperature<< and humidity; or  None - N/A>> control modules<< humidity contactor, time-delay relay, heating contactor, and high-temperature thermostat; or  None - N/A>>.  Provide solid-state, wall-mounted control panel with start-stop switch,<< adjustable humidity set point,; or  None - N/A>>​ and adjustable temperature set point.
For additional control requirements, see Article ​​<< 2.3; or  _______>>​​ Performance Requirements.  Refer to Section ​​<< 25 5000 - Integrated Automated Facility Controls>>​​. All necessary controls shall be factory installed and wired.
CEILING-MOUNTED UNITS
Description: Self-contained, << water;  glycol; or  air>> cooled, factory assembled, prewired, and pre-piped; consisting of cabinet, fan, filters,<< humidifier,; or  None - N/A>> and controls.
Assembly: For horizontal ceiling mounting to fit T-bar ceiling opening of 24 by 48 inches.
Cabinet: Galvanized steel with baked-enamel finish, insulated with 1/2-inch thick acoustic duct liner.
Integral factory-supplied supply and return grille to fit ceiling grid kit of 24 by 48 inches, with filter.
Finish of Interior Surfaces: Surfaces in contact with the airstream shall comply with requirements in <<ASHRAE Std 62.1>>.
Supply-Air Fan:  Forward curved, centrifugal, and directly driven by two-speed motor.
1. ***************************************************************************************
1. Retain paragraph on “Refrigeration System” below for units with DX refrigerant coils only. Only paragraph on “Refrigeration System” or “Hydronic Cooling Coil” shall be retained depending on the coil for the unit (DX vs. Hydronic Cooling).
1. ***************************************************************************************
Refrigeration System
Compressor: Hermetic, with oil strainer, internal motor overload protection, resilient suspension system, and crankcase heater.
Refrigeration Circuit: Low-pressure switch, manual-reset high-pressure switch, thermal-expansion valve with external equalizer, sight glass with moisture indicator, service shutoff valves, charging valves, and charge of refrigerant.
Refrigerant: << R-407C;  R-410A;  R-32;  R-454B; or  _______>>.
Refrigerant Evaporator Coil: Direct-expansion coil of seamless copper tubes expanded into aluminum fins.
Mount coil assembly over stainless-steel drain pan complying with <<ASHRAE Std 62.1>>.
Coil pressure tested to << _______>> psig, per <<ASME B31.5>>​, paragraph 538.3.
1. ******************************************************************************
1. Retain one of the two subparagraphs below for integral, water-cooled OR remote air-cooled refrigerant condenser.
1. ******************************************************************************
Integral, Water-Cooled Refrigerant Condenser: << Coaxial, counterflow, tube-in-tube; or  Brazed-plate>> type with liquid-line stop valve and head-pressure-actuated, water-regulating valve.
Cooling Medium: << Water; or  Glycol solution>>​.
1. *** OR ***
Remote Air-Cooled Refrigerant Condenser:  Integral, copper-tube aluminum-fin coil with ​<< propeller; or  centrifugal>>​ fan, direct driven.
Split system shall have suction- and liquid-line compatible fittings and refrigerant piping for field interconnection.
1. ***************************************************************************************
1. Retain paragraph on “Hydronic Cooling Coil” below for units with chilled water coil only. Only paragraph on “Refrigeration System” or “Hydronic Cooling Coil” shall be retained depending on the coil for the unit (DX vs. Hydronic Cooling).
1. ***************************************************************************************
Hydronic Cooling Coil:  Seamless copper tubes expanded into aluminum fins with modulating << two; or  three>>-way control valve.
Cooling Medium: Chilled Water
Control Valve: Class 125 body
Maximum Pressure Drop: << 3 psig; or  5 psig>> at design flow rate.
Close-Off (Differential) Pressure Rating: 100 percent of pressure differential across valve or 100 percent of total system (pump) head.
1. ***************************************************************************************
1. Retain paragraph below for units with heating.
1. ***************************************************************************************
Electric-Resistance Heating Coil: Finned-tube electric elements with contactor, dehumidification relay, and high-temperature-limit switches.
Filter: 1-inch- thick, disposable, glass-fiber media.
Initial Resistance: << 0.30; or  _______>> inches wg. at 500 fpm face velocity
Recommended Final Resistance: 1.0 inches wg.
MERV (<<ASHRAE Std 52.2>>): 8 Minimum.
1. ***************************************************************************************
1. Retain paragraph below for units with humidifier.
1. ***************************************************************************************
Atomizing Humidifier: Centrifugal atomizer with stainless-steel pan, demister pad, and solenoid valve.
Disconnect Switch: Non-automatic, molded-case circuit breaker with handle accessible when panel is closed and capable of preventing access until switched to off position.
Control System
Unit-mounted panel with main fan contactor, compressor contactor, compressor start capacitor, control transformer with circuit breaker, solid-state temperature<< and humidity; or  None - N/A>> control modules,<< humidity contactor, time-delay relay, heating contactor, and high-temperature thermostat; or  None - N/A>>. Provide solid-state, wall-mounted control panel with start-stop switch,<< adjustable humidity set point,; or  None - N/A>> and adjustable temperature set point.
For additional control requirements, see Article ​<< 2.3; or  _______>>​ Performance Requirements.  Refer to Section ​<< 25 5000 - Integrated Automated Facility Controls>>​.  All necessary controls shall be factory installed and wired.
FAN MOTORS
Meet the requirements of <<IEEE 841>>​.
Motor Sizes: Minimum size as indicated on drawings. If not indicated, large enough so driven loads will not require motor to operate in service factor range above 1.0.
PART 3 - EXECUTION
1. **********************************************************************************************
1. For CRACs that are not exempt from seismic, if project specification package includes Section << 22 0548.23 - Vibration and Seismic Controls for Mechanical Systems>>, and if requirements associated with installation, testing, and inspection of mounting and/or anchorage devices differ from those requirements in that Section, they must be described herein (in PART 3).  Also, if this is applicable, identify special types of seismic-control devices required for each application using the same terminology used for those devices in PART 2.
1. **********************************************************************************************
EXAMINATION
Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the work.
Examine conditions of walls, floors, and roofs where computer-room air conditioners will be installed.
Proceed with installation only after unsatisfactory conditions have been corrected.
INSTALLATION
Install computer-room air conditioners level and plumb, maintaining manufacturer's recommended clearances.<< Coordinate with the computer room access floor installer.; or  None - N/A>>
Computer-Room Air-Conditioner Mounting: Install using << elastomeric pads;  elastomeric mounts; or  restrained spring isolators>>.
Suspended Computer-Room Air Conditioners: Install using continuous-thread hanger rods and << elastomeric hangers;  spring hangers; or  spring hangers with vertical-limit stop>> of size required to support weight of computer-room air conditioner.
Fabricate brackets or supports as required.  Comply with requirements for hangers and supports specified in Section << 22 0529 - Hangers and Supports for Plumbing Piping and Equipment>>.
Anchorage
Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
Install anchor bolts to elevations required for proper attachment to supported equipment.
CONNECTIONS
Drawings indicate general arrangement of piping, fittings, and specialties.
Install piping adjacent to unit to allow service and maintenance.
Water and Drainage Connections: Comply with applicable requirements Section << 22 1100 - Facility Water Distribution>>​.  Provide adequate connections for water-cooled units, condensate drain, and humidifier flushing system.
Chilled- and Hot-Water Heating Piping: Comply with applicable requirements in Section << 23 2113 - Hydronic Piping>>​. Provide shutoff valves in inlet and outlet piping to heating coils.
Condenser-Water Piping: Comply with applicable requirements in Section << 23 2113 - Hydronic Piping>>​.  Provide shutoff valves in water inlet and outlet piping on water-cooled units.
Refrigerant Piping: Comply with applicable requirements in Section << 23 2300 - Refrigerant Piping>>. Provide shutoff valves and piping.
1. ***************************************************************************************
1. Seismic: Flexible connections (between the CRACs and other nonstructural components it’s associated with) are one of the requirements for the exemption from seismic design. Ensure such connections are indicated on the drawings in the applicable location(s).
1. ***************************************************************************************
Install flexible connections, where shown on drawings.
FIELD QUALITY CONTROL
Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
Tests and Inspections
Inspect for and remove shipping bolts, blocks, and tie-down straps.
After installing computer-room air conditioners and after electrical circuitry has been energized, test for compliance with requirements.
Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
Adjust initial temperature and humidity set points.
Set field-adjustable switches and circuit-breaker trip ranges as indicated.
Test and record for maintenance of room conditions over continuous 24-hour period.
Verify that vibration isolation and flexible connections properly dampen vibration transmission to structure.
Computer-room air conditioners will be considered defective if they do not pass tests and inspections.
Prepare test and inspection reports.
After startup service and performance test, change filters and flush humidifier.
SCHEDULE
See the equipment schedule on the drawings.
1. ***************************************************************************************
1. As a minimum, the following information and performance characteristics shall be shown on the drawings as part of the equipment schedule.
1. Manufacturer: ​<< _______>>​
1. Model Number: ​<< _______>>​
1. Unit Configuration:
1. ​<< Upflow; or  Downflow>>​.
1. ​<< Draw; or  Blow>>​ through.
1. Supply-Air Fan
1. Number of Fans: ​<< One; or  Two>>​.
1. Airflow: ​<< _______>>​ cfm.
1. Minimum Static Pressure: ​<< _______>>​  inches wg.
1. Motor Size: ​<< _______>>​ hp.
1. Refrigeration System:
1. Unit Energy Efficiency: ​<< _______>>​ COP or EER.
1. Refrigerant Compressor:
1. Total Unit Cooling Capacity: ​<< _______>>​ Btu/h.
1. Sensible Unit Cooling Capacity: ​<< _______>>​ Btu/h.
1. Number of Compressors: ​<< One; or  Two>>​.
1. Motor Size: ​<< _______>>​ hp.
1. Refrigerant Evaporator Coil
1. Cooling Capacity: ​<< _______>>​ Btu/h.
1. Entering-Air Dry-Bulb Temperature: ​<< _______>>​ deg F.
1. Entering-Air Wet-Bulb Temperature: ​<< _______>>​ deg F.
1. Leaving-Air Dry-Bulb Temperature: ​<< _______>>​ deg F.
1. Leaving-Air Wet-Bulb Temperature: ​<< _______>>​ deg F.
1. Water-Cooled Refrigerant Condenser
1. Cooling Capacity: ​<< _______>>​ Btu/h.
1. Condenser Water Flow: ​<< _______>>​gpm.
1. Cooling Medium: ​<< Water; or  _______>>​.
1. Entering-Water Temperature: ​<< _______>>​ deg F.
1. Fluid Pressure Drop: ​<< _______>>​ feet of head.
1. Air-Cooled Refrigerant Condenser
1. Cooling Capacity: ​<< _______>>​ Btu/h.
1. Entering-Air Temperature: ​<< _______>>​ deg F.
1. Number of Condenser Fan Motors: ​<< _______>>​.
1. Condenser Fan Motors: ​<< _______>>​  hp.
1. Hydronic Cooling Coil
1. Cooling Coil Capacity: ​<< _______>>​ Btu/h.
1. Entering-Air Dry-Bulb Temperature: ​<< _______>>​ deg F.
1. Entering-Air Wet-Bulb Temperature: ​<< _______>>​ deg F.
1. Leaving-Air Dry-Bulb Temperature: ​<< _______>>​ deg F.
1. Leaving-Air Wet-Bulb Temperature: ​<< _______>>​ deg F.
1. Fluid Flow: ​<< _______>>​ gpm.
1. Entering-Fluid Temperature: ​<< _______>>​ deg F.
1. Fluid Pressure Drop: ​<< _______>>​ feet of head.
1. Cooling Medium: Chilled Water
1. Hydronic Heating Coil
1. Total: ​<< _______>>​  Btu/h.
1. Entering-Air Dry-Bulb Temperature: ​<< _______>>​  deg F.
1. Leaving-Air Dry-Bulb Temperature: ​<< _______>>​ deg F.
1. Water Flow: ​<< _______>>​ gpm.
1. Entering-Water Temperature: ​<< _______>>​  deg F.
1. Leaving-Water Temperature: ​<< _______>>​ deg F.
1. Fluid Pressure Drop: ​<< _______>>​ feet of head.
1. Electric-Resistance Heating Coil
1. Total Capacity: ​<< _______>>​ kW>.
1. Stages of Heating: ​<< 1; or  2>>​.
1. Humidifier
1. Total: ​<< _______>>​  lb/h.
1. Input: ​​<< _______>>​​​ Btu/h.
1. Electrical Characteristics
1. Volts: ​<< 120;  208;  240;  277; or  480>>​.
1. Phase: ​<< Single; or  Three>>​.
1. Hertz: 60.
1. Full-Load Amperes: ​<< _______>>​.
1. Minimum Circuit Ampacity: ​​<< _______>>​​.
1. Maximum Overcurrent Protection: ​​<< _______>>​​.
1. ***************************************************************************************
END OF SECTION
1. **********************************************************************************************
1. Do not omit the following reference information:
1. **********************************************************************************************
THE FOLLOWING STATEMENT IS FOR LANL USE ONLY
THIS PROJECT SPECIFICATION SECTION IS BASED ON LANL MASTER SPECIFICATION SECTION 23 8123, REV. 3, DATED APRIL 15, 2026.
	LANL Project I.D. XXXXX 
	Computer Room Air-Conditioners 

	Rev. X, Month XX, Year
	23 8123 - 1 of 25 


