Section 22 3700 
Domestic Water Heaters
. *************************************************************************************************************
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 specifications 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 of ASHRAE 90.1-2019, and the 2021 IAPMO Uniform Plumbing Code. This template does not to apply to water heaters with input capacities of 200,000 BTUH or greater, or tanks with storage capacities 120 gallons or greater. Application of this template for heaters that exceed these parameters will require that this template be edited to meet the requirements of the ASME Boiler and Pressure Vessel Code, Section IV, Part HLW, and will require a detailed review of this code and LANL ESM Chapter 17 - Pressure Safety.
1. Seismic: In order to edit this section for Project-specific seismic requirements, refer to author notes that say/begin with “Seismic” and the Seismic Specification Guide for Nonstructural Components: Mechanical Components posted with the templates for guidance on properly editing this section.
1. Specify electric, storage water heaters only where natural gas is not available, or where routing a flue pipe is not practical. In this case, consider an Energy Star qualified Heat Pump Water Heater.
. *************************************************************************************************************
PART 1 - GENERAL
SECTION INCLUDES
1. ***************************************************************************************
1. The following paragraphs are designer choices based on project-specific requirements.
1. ***************************************************************************************
Gas-fired, storage water heaters.
Electric, storage water heaters.
Electric, tankless water heaters.
Water heater accessories.
RELATED REQUIREMENTS
Section << 01 7823 - Operation and Maintenance Data>>.
Section ​<< 03 3001 - Reinforced Concrete>>​.
Section << 03 3053 - Miscellaneous Cast-in-Place Concrete>>.
Section << 22 0548.23 - Vibration and Seismic Controls for Mechanical Systems>>.
Section << 22 0554 - Identification for Plumbing,  HVAC, and Fire Piping and Equipment>>.
Section << 22 1100 - Facility Water Distribution>>.
Section << 23 1123 - Facility Natural-Gas Piping>>.
REFERENCE STANDARDS
29 CFR 1910 - Occupational Safety and Health Standards.
ANSI Z21.10.1 - Gas Water Heaters, Volume I, Storage Water Heaters with Input Ratings of 75,000 Btu per Hour or Less.
ANSI Z21.10.3 - Gas-Fired Water Heaters, Volume III, Storage Water Heaters with Input Ratings Above 75,000 Btu per Hour, Circulating and Instantaneous.
ANSI Z21.15 - ANSI Z21.15-2009/CSA 9.1-2009 (R2014) - Manually Operated Gas Valves For Appliances, Appliance Connector Valves And Hose End Valves.
ANSI Z21.18/CSA 6.3 - Gas Appliance Pressure Regulators.
ANSI Z21.20 - Automatic Gas Ignition Systems and Components.
ANSI Z21.21 \ CSA 6.5 - Automatic valves for gas appliances.
ANSI Z21.22 - American National Standard for Relief Valves for Hot Water Supply Systems.
ANSI/CSA LC 3 - Appliance Stands and Drain Pans.
ASHRAE 90.1 - Energy Standards for Buildings Except Low-Rise Residential Buildings.
ASME B1.20.1 - Pipe Threads, General Purpose, Inch.
ASME B1.20.7 - Hose Coupling Screw Threads (Inch).
ASME B16.24 - Cast Copper Alloy Pipe Flanges, Flanged Fittings, and Valves: Classes 150, 300, 600, 900, 1500, and 2500.
ASME BPVC-XIII - Boiler and Pressure Vessel Code, Section XIII: Rules for Overpressure Protection.
ASSE 1003 - Water Pressure Reducing Valves for Potable Water Distribution Systems.
ASSE 1010 - Performance Requirements for Water Hammer Arresters.
IAPMO (UPC) - Uniform Plumbing Code.
NFPA 54 - National Fuel Gas Code.
NFPA 70 - National Electrical Code.
NSF/ANSI 5 - Water Heaters, Hot Water Supply Boilers, and Heat Recovery Equipment.
NSF/ANSI 61 - Drinking Water System Components - Health Effects.
PDI-WH 201 - Water Hammer Arresters.
UL 174 - Standard for Household Electric Storage Tank Water Heaters.
UL 499 - Electric Heating Appliances.
UL 1453 - Standard for Electric Booster and Commercial Storage Tank Water Heaters.
ACTION SUBMITTALS
Product Data:  For each type and size of water heater indicated, include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.  Include documentation indicating that units comply with applicable requirements in <<ASHRAE 90.1>>, Section 7, Service Water Heating<< or Energy Star; or  None - N/A>>.
Shop Drawings:  Wiring Diagrams for power, signal, and control wiring.
Water Heater Labeling:  Certified and labeled by testing agency acceptable to authorities having jurisdiction.
Informational SUBMITTALS
At Closeout:
Product Certificates: For water heater from manufacturer.
Test Reports: For each water heater. ​​<<  Include factory test reports.; or  None - N/A>>​​
Operation and Maintenance Data: Submit O&M data under Section << 01 7823 - Operation and Maintenance Data>>.
QUALITY ASSURANCE
Electrical Components, Devices, and Accessories:  Listed and labeled as defined in <<NFPA 70>>​, by a Nationally Recognized Testing Laboratory (NRTL) recognized under <<29 CFR 1910>>.
ASHRAE/IESNA Compliance:  Fabricate and label water heaters to comply with <<ASHRAE 90.1>>​.
NSF Compliance: Fabricate and label equipment components that will be in contact with potable water to comply with <<NSF/ANSI 61>>.
PART 2 - PRODUCTS
PERFORMANCE REQUIREMENTS
Water Heaters 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.
1. ***************************************************************************************
1. Seismic: For editing guidance refer to Mechanical Seismic Spec Editing Guide posted under Div 22 Plumbing on the LANL Master Specifications website.
1. ***************************************************************************************
Seismic Protection and Performance: The seismic protection and performance of Water Heaters shall be in accordance with Section << 22 0548.23 - Vibration and Seismic Controls for Mechanical Systems>>.
1. ***************************************************************************************
1. The following Articles (except Source Quality Control) in PART 2 are designer choices based on project-specific requirements.
1. ***************************************************************************************
GAS-FIRED, STORAGE WATER HEATERS
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
American Water Heaters.
Bradford White Corporation.
Lochinvar Corporation.
Rheem Manufacturing Company.
Smith, A. O. Water Products Co.; a Division of A. O. Smith Corporation. 
Standard: ​​<< ANSI Z21.10.1 , 75 MBH or less; or  ANSI Z21.10.3 , greater than 75 MBH>>​​.
Tank Construction: steel with 150-psig working-pressure rating.
Tappings:  Factory fabricated of materials compatible with tank.  Attach tappings to tank before testing.
NPS 2 and Smaller:  Threaded ends according to <<ASME B1.20.1>>.
NPS 2-1/2 and Larger:  Flanged ends according to ASME B16.5 for steel and stainless-steel flanges, and according to <<ASME B16.24>> for copper and copper-alloy flanges.
1. ******************************************************************************
1. Select only one of the two subparagraphs below.
1. ******************************************************************************
Interior Finish:  Comply with <<NSF/ANSI 61>> barrier materials for potable-water tank linings, including extending finish into and through tank fittings and outlets.
1. *** OR ***
Lining: ​<< Cement;  Glass;  Nickel plate;  Phenolic coating; or  Sheet copper>>​ complying with <<NSF/ANSI 61>> barrier materials for potable-water tank linings, including extending lining into and through tank fittings and outlets.
Factory-Installed Storage-Tank Appurtenances:
Anode Rod:  Replaceable magnesium.
Dip Tube:  Required unless cold-water inlet is near bottom of tank.
Drain Valve: Corrosion-resistant metal.
Insulation: Comply with <<ASHRAE 90.1>>. Surround entire storage tank except connections and controls.
Jacket: Steel with enameled finish.
Burner:  For use with atmospheric, gas-fired water heaters and natural-gas fuel.
Automatic Ignition: <<ANSI Z21.20>>, electric, automatic, gas-ignition system.
Temperature Control: Adjustable thermostat.
Safety Controls: Automatic, high-temperature-limit and low-water cutoff devices or systems.
Combination Temperature-and-Pressure Relief Valves:  ASME Rated (Section IV, HG-402.2 and HG-405) and <<ANSI Z21.22>> certified.  Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than the water heater working-pressure rating.
Special Requirements: <<NSF/ANSI 5>> construction.
Capacity and Characteristics:
Minimum Uniform Energy Factor (UEF) of:
1. **********************************************************************
1. The following subparagraphs are designer choices based on project-specific requirements.
1. **********************************************************************
0.86 for units with a nominal input of 75,000 BTU/hr or less.
0.88 for condensing water heaters.
Storage Capacity:  ​​<< ______>>​​ gallons.
Minimum Recovery Rate: << _______>>  gph at 100 degrees F temperature rise.
Temperature Setting:  140 degrees F.
Fuel Gas Demand:  ​<< _______>>​ cfh.
Fuel Gas Input:  ​<< _______>>​ Btu/h.
Gas Pressure Regulator:
Capacity:  ​<< _______>>​ cfh.
Inlet Pressure: << _______>><< psig; or  inches water column>>​.
Gas Pressure Required at Burner: << _______>> << psig; or  inches water column>>.
Electrical Characteristics:
Volts:  ​<< 120; or  240>>​.
Phase: ​<< Single; or  Three>>​.
Hertz:  60.
Minimum Vent Diameter: << _______>>​ inches.
ELECTRIC, STORAGE WATER HEATERS
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Bradford White Corporation.
Electric Heater Company (The).
Lochinvar Corporation.
Rheem Manufacturing Company.
Smith, A. O. Water Products Co.; a Division of A. O. Smith Corporation.
Standard: ​​​​<< UL 1453; or  UL 174>>​​​​.
Tank Construction: ​​​<< Corrosion-resistant metal; and  Steel with corrosion-resistant coating>>​​​ ​​​<< horizontal; or  vertical>>​​​ arrangement.
Tappings: <<ASME B1.20.1>> pipe thread.
Pressure Rating: 150 psig.
Interior Finish: Comply with <<NSF/ANSI 61>> barrier materials for potable-water tank linings, including extending lining material into tappings.
Factory-Installed Tank Appurtenances:
Anode Rod: Replaceable magnesium.
Dip Tube: Required unless cold-water inlet is near bottom of tank.
Drain Valve: Corrosion-resistant metal if tank has drain outlet. Provide hose-end drain valve in piping for -water heaters without drain outlet.
Insulation: Comply with <<ASHRAE 90.1>>.
Jacket: Rectangular shaped, with stainless-steel front panel, unless otherwise indicated.
Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water outlet.
Heating Elements: Electric, << screw-in; or  bolt-on>> immersion type.
Temperature Control: Adjustable thermostat.
Safety Controls: High-temperature-limit and low-water cutoff devices or systems.
Combination Temperature-and-Pressure Relief Valves: ASME Rated (<<ASME BPVC-XIII>> HV Designator) and <<ANSI Z21.22>> certified combination temperature-and-pressure relief valve. Include relieving capacity at least as great as heat input, and include pressure setting less than the water heater working-pressure rating.
Capacity and Characteristics
Minimum Uniform Energy Factor (UEF) of 0.93.
Storage Capacity: ​​<< _______>>​​ gallons.
Minimum Recovery Rate: << _______>> gph at 100 degrees F temperature rise.
Temperature Setting: 140 degrees F.
Power Demand: ​<< _______>>​ kilowatts.
Heating Elements
Number of Elements: ​<< One;  Two; or  Three>>​.
Kilowatts Each Element: ​<< _______>>​ kilowatts.
Number of Stages: ​<< One;  Two; or  Three>>​​.
Electrical Characteristics:
Volts: ​​​<< 120;  208;  240;  277; or  480>>​​​.
Phases: ​<< Single; or  Three>>​.
Hertz: 60.
1. ***************************************************************************************
1. Electric, tankless water heaters are not suitable for use with metered faucets. Coordinate with Section << 22 4200 - Plumbing Fixtures>>.
1. ***************************************************************************************
ELECTRIC, TANKLESS, WATER HEATERS
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Bosch Water Heating.
Chronomite Laboratories, Inc.
American Hometec, Inc
Eemax, Inc.
E-Tankless Water Heaters Corp.
Keltech, Inc.
Niagara Industries, Inc.
Stiebel Eltron, Inc.
Standard: <<UL 499>> for electric, tankless, water heater.
Construction: Copper piping or tubing complying with <<NSF/ANSI 61>> barrier materials for potable water, without storage capacity.
Connections:  <<ASME B1.20.1>> pipe thread.
Pressure Rating: 150 psig.
Heating Element:  Resistance heating system.
Temperature Control: ​​<< Flow-control fitting; or  Thermostat>>​​.
Safety Control: High-temperature-limit cutoff device or system.
Jacket: Aluminum or steel with enameled finish or plastic.
Support: Bracket for wall mounting.
Capacity and Characteristics
Flow Rate:  ​​<< ____>>​​  gpm.
Maximum Temperature Setting: ​​​<< 100 degrees F;  125 degrees F; or  140 degrees F>>​​​.
Power Demand:  ​​<< ____>>​​ kilowatts.
Electrical Characteristics:
Volts: << 120;  240;  277; or  480>>.
Phases:  ​​<< Single; or  Three>>​​.
Frequency:  60 Hertz.
WATER HEATER ACCESSORIES
1. ***************************************************************************************
1. Select one or more of the following paragraphs appropriate to equipment requirements.
1. ***************************************************************************************
Drain Pans: Corrosion-resistant metal with raised edge.  Comply with <<ANSI/CSA LC 3>>.  Include dimensions not less than base of water heater, and include drain outlet not less than NPS 3/4 with <<ASME B1.20.1>> pipe threads or with <<ASME B1.20.7>> garden-hose threads.
Piping-Type Heat Traps: Field-fabricated piping arrangement according to <<ASHRAE 90.1>>.
Heat-Trap Fittings: <<ASHRAE 90.1>>.
Pressure-Reducing Valves: <<ASSE 1003>> for water.
Shock Absorbers: <<ASSE 1010>> or <<PDI-WH 201>>, Size A water hammer arrester.
1. ***************************************************************************************
1. Retain only one of the following: Water Heaters Stands or Water Heater Mounting Brackets.
1. ***************************************************************************************
Water Heater Stands: Manufacturer's factory-fabricated steel stand for floor mounting, capable of supporting the water heater and water content. Include dimension that will support bottom of water heater a minimum of 18 inches above the floor.
1. *** OR ***
Water Heater Mounting Brackets: Manufacturer's factory-fabricated steel bracket for wall mounting, capable of supporting the water heater and water content.
Gas Shutoff Valves:  <<ANSI Z21.15>>​, manually operated. Furnish for installation in piping.
Gas Pressure Regulators: <<ANSI Z21.18/CSA 6.3>>, appliance type. Include << 1/2-psig;  2-psig; or  5-psig>> pressure rating as required to match gas supply.
Automatic Gas Valves: <<ANSI Z21.21 \ CSA 6.5>>, appliance, electrically operated, on-off automatic valve.
SOURCE QUALITY CONTROL
Hydrostatically test water heaters to a minimum of one and one-half times pressure rating before shipment.
PART 3 - EXECUTION
INSTALLATION
1. ***************************************************************************************
1. The following paragraph is a designer choice based on project-specific conditions.
1. ***************************************************************************************
Water Heater Mounting: Install  water heaters on concrete base. Comply with requirements for concrete bases specified in Section(s) ​<< 03 3001 - Reinforced Concrete; or  03 3053 - Miscellaneous Cast-in-Place Concrete>>​.
Exception:  Omit concrete bases for water heaters if installation on stand, bracket, suspended platform, or directly on floor is indicated.
Maintain manufacturer's recommended clearances.
Arrange units so controls and devices that require servicing are accessible.
Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 18-inch centers around the full perimeter of concrete base.
For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
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.
Anchor water heaters to substrate.
Install water heaters level and plumb, according to layout drawings, original design, and referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units so controls and devices needing service are accessible.
Install shutoff valves on water-supply piping to water heaters and on hot water outlet piping.
1. ***************************************************************************************
1. The following four paragraphs are designer choices based on project-specific conditions.
1. ***************************************************************************************
Electric, Tankless Water Heater Mounting:  Install electric, tankless water heaters at least 18 inches above floor on wall bracket.
Maintain manufacturer's recommended clearances.
Arrange units so controls and devices that require servicing are accessible.
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.
Anchor water heaters to substrate.
Provide pressure and temperature relief valve​​​​<< when required by IAPMO (UPC) , Section 608.3; or  None - N/A>>​​​​.
Install gas-fired water heaters according to <<NFPA 54>>.
Install gas shutoff valves on gas supply piping to gas-fired, water heaters.
Install gas pressure regulators on gas supplies to gas-fired, water heaters without gas pressure regulators if gas pressure regulators are required to reduce gas pressure at burner.
Install automatic gas valves on gas supplies to gas-fired, water heaters if required for operation of safety control.
Comply with requirements for gas shutoff valves, gas pressure regulators, and automatic gas valves specified in Section << 23 1123 - Facility Natural-Gas Piping>>​.
Install combination temperature-and-pressure relief valves in top portion of storage tanks.  Use relief valves with sensing elements that extend into tanks.  Extend commercial-water-heater relief-valve outlet, with drain piping same as water piping in continuous downward pitch, and discharge by positive air gap into closest floor drain.
Install combination temperature-and pressure relief valves in water piping for electric-water heaters without storage.  Extend commercial-water-heater relief-valve outlet, with drain piping same as water piping in continuous downward pitch, and discharge by positive air gap into closest floor drain.
Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or over floor drains.  Install hose-end drain valves at low points in water piping for electric water heaters that do not have tank drains.
1. ***************************************************************************************
1. The following paragraph is a designer choice based on project-specific conditions.
1. ***************************************************************************************
Install thermometers on outlet piping of electric water heaters.
Install pressure-reducing valve with integral bypass relief valve in electric water booster-heater inlet piping and water hammer arrester in booster-heater outlet piping.  Set pressure-reducing valve for outlet pressure of << 25; or  _______>> psig.
1. ***************************************************************************************
1. The following paragraph is a designer choice based on project-specific conditions.
1. ***************************************************************************************
Install piping-type heat traps on inlet and outlet piping of electric water heater storage tanks without integral or fitting-type heat traps.
Fill water heaters with water.
CONNECTIONS
Comply with requirements for piping specified in Section << 22 1100 - Facility Water Distribution>>.  Drawings indicate general arrangement of piping, fittings, and specialties.
1. ***************************************************************************************
1. The following paragraph is a designer choice based on project-specific conditions.
1. ***************************************************************************************
Comply with requirements for gas piping specified in Section ​<< 23 1123 - Facility Natural-Gas Piping>>​.
Where installing piping adjacent to water heaters, allow space for service and maintenance of water heaters.  Arrange piping for easy removal of water heaters.
IDENTIFICATION
Identify system components.  Comply with requirements for identification specified in Section << 22 0554 - Identification for Plumbing,  HVAC, and Fire Piping and Equipment>>.
FIELD QUALITY CONTROL
Perform tests.
Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist. If water heater leaks, do not attempt repair.
Operational Test:  After electrical circuitry has been energized, start units to confirm proper operation.
Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
Water heaters will be considered defective if they do not pass tests.
Prepare test reports.
END OF SECTION
1. **********************************************************************************************
1. Do not omit the following reference information:
1. **********************************************************************************************
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