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SECTION 223400 - 

PART 1 - GENERAL 

FUEL-FIRED, DOMESTIC-WATER HEATERS 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Commercial, power-vent, gas-fired, storage, domestic-water heaters. 
2. Domestic-water heater accessories. 

1.3 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Commercial domestic-water heaters shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type and size of domestic-water heater indicated.  Include rated capacities, 
operating characteristics, electrical characteristics, and furnished specialties and accessories.  Wiring 
Diagrams:  For power, signal, and control wiring. 

B. Domestic-Water Heater Labeling:  Certified and labeled by testing agency acceptable to authorities 
having jurisdiction. 

C. Operation and Maintenance Data:  For fuel-fired, domestic-water heaters to include in emergency, 
operation, and maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

B. ASHRAE/IESNA Compliance:  Fabricate and label fuel-fired, domestic-water heaters to comply with 
ASHRAE/IESNA 90.1. 

C. ASME Compliance: 

1. Fabricate and label commercial, domestic-water heater storage tanks to comply with ASME Boiler 
and Pressure Vessel Code:  Section VIII, Division 1. 

2. Fabricate and label domestic-water heaters to comply with ASME Boiler and Pressure Vessel 
Code:  Section IV. 
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D. NSF Compliance:  Fabricate and label equipment components to comply with NSF 61, "Drinking Water 
System Components - Health Effects." 

1.6 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment provided. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace 
components of fuel-fired, domestic-water heaters that fail in materials or workmanship within specified 
warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including storage tank and supports. 
b. Faulty operation of controls. 
c. Deterioration of metals, metal finishes, and other materials beyond normal use. 

2. Warranty Periods:  From date of Substantial Completion. 

a. Commercial, Gas-Fired, Storage, Domestic-Water Heaters: 

1) Storage Tank:  Five years. 
2) Heat Exchanger Assembly: Five years 
3) Controls and Other Components:  One year(s). 

b. Compression Tanks:  Five years. 

PART 2 - PRODUCTS 

2.1 COMMERCIAL, GAS-FIRED, STORAGE, DOMESTIC-WATER HEATERS 

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

1. Lochinvar 
2. Heat Transfer Products 
3. Viessmann 
4. Smith 
5. State 

B. Basis of Design: Lochinvar Armor Condensing Water Heater Package System 

C. The natural-gas fired water heater shall be capable of full modulation firing down to 20% of rated input 
with a turn down ratio of 5:1.  The water heater shall bear the ASME "H" stamp and shall be National 
Board listed for inputs in excess of 200,000 Btu/Hr.  There shall be no banding material, bolts, gaskets or 
"O" rings in the header configuration.  The stainless steel combustion chamber shall be designed to drain 
condensation to the bottom of the heat exchanger assembly. A built-in trap shall allow condensation to 
drain from the heat exchanger assembly.    
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D. The water heater shall be certified and listed by C.S.A. International under the latest edition of the 
harmonized ANSI Z21.10.3 test standard for the US and Canada     The water heater shall comply with 
the energy efficiency requirements of ASHRAE 90.1-2007.  The water heater shall operate at a minimum 
of 95% thermal efficiency. The water heater shall be certified for indoor installation.   

E. The water heater shall be constructed with a heavy gauge steel jacket assembly, primed and pre-painted 
on both sides.  The combustion chamber shall be sealed and completely enclosed, independent of the 
outer jacket assembly, so that integrity of the outer jacket does not affect a proper seal.  A burner/flame 
observation port shall be provided.  The burner shall be a premix design and constructed of high 
temperature stainless steel with a woven metal fiber outer covering to provide modulating firing rates. 
The water heater shall be supplied with a gas valve designed with negative pressure regulation and be 
equipped with a variable speed blower system, to precisely control the fuel/air mixture to provide 
modulating water heater firing rates for maximum efficiency. The water heater shall operate in a safe 
condition at a de-rated output with gas supply pressures as low as 4 inches of water column.  

F. The water heater shall utilize a 24 VAC control circuit and components.   The control system shall have 
an electronic display for water heater set-up, water heater status, and water heater diagnostics. All 
components shall be easily accessed and serviceable from the front and top of the jacket. The water heater 
shall be equipped with; a high limit temperature control certified to UL353, ASME certified pressure 
relief valve, outlet water temperature sensor, inlet water temperature sensor, a UL 353 certified flue 
temperature sensor, low water flow protection and built-in freeze protection. The manufacturer shall 
verify proper operation of the burner, all controls and the heat exchanger by connection to water and 
venting for a factory fire test prior to shipping.   

G. Provide a condensate neutralization kit. 

H. The water heater shall feature the “Smart System” control with a Multi-Colored Graphic LCD display 
with Navigation Dial and Soft Keys, password security, pump delay with freeze protection, pump 
exercise, and USB PC port connection.  The water heater shall feature night setback for the domestic hot 
water tank and shall be capable of controlling a building recirculation pump while utilizing the night 
setback schedule for the building recirculation pump. The water heater shall have the capability to accept 
a 0-10 VDC input connection for BMS control of modulation or setpoint and enable/disable of the water 
heater, and a 0-10VDC output of water heater modulation rate. The water heater shall have a built-in 
cascading sequencer with modulation logic options of “lead lag” or “efficiency optimized”. Both 
modulation logic options should be capable of rotation while maintaining modulation of up to eight water 
heaters without utilization of an external controller.  Supply voltage shall be 120 volt / 60 hertz / single 
phase. 

I. The water heater shall be equipped with two terminal strips for electrical connection.  A low voltage 
connection board with data points for safety and operating controls, i.e., Auxiliary Relay, Auxiliary 
Proving Switch, Alarm Contacts, Runtime Contacts, Manual Reset Low Water Cutoff, Flow Switch, High 
and Low Gas Pressure Switches, Tank Thermostat, Tank Sensor, Building Management System Signal, 
Modbus Control Contacts and Cascade Control Circuit.  A high voltage terminal strip shall be provided 
for supply voltage.  The high voltage terminal strip plus integral relays shall be provided for independent 
control of a Domestic Hot Water Pump and Building Re-circulation Pump.   

J. The water heater shall be installed and vented with a Direct Vent Vertical system with a roof termination 
of both the vent and combustion air.  The flue shall be CPVC sealed vent material terminating with the 
manufacturers specified vent termination.  A separate pipe shall supply combustion air directly to the 
water heater from the outside.  The air inlet pipe may be PVC or CPVC.  The air inlet must terminate on 
the roof top with the manufacturer’s specified air inlet cap. The water heater’s total combined air intake 
length shall not exceed 100 equivalent feet.  The water heater’s total combined exhaust venting length 
shall not exceed 100 equivalent feet.  Provide a concentric vent kit. 
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K. The water heater shall have an independent laboratory rating for Oxides of Nitrogen (NOx) of 20 ppm or 
less, corrected to 3% O2

L. The domestic hot water supply shall be provided as a complete package.  The package system shall 
consist of the Water Heater, a jacketed and insulated Lock-Temp Storage Tank, an all bronze circulating 
pump, inlet and outlet ball valves and an ASME temperature and pressure relief valve.  Entire assembly 
shall be pre-piped, assembled and skid mounted pressure tested and ready for installation.  Components 
shall be as follows: 

. The water heater’s firing control system shall meet CSD1 and FM requirements, 
and be provided in per Maine requirements. 

1. The circulating pump shall be all bronze and operate on a 120 volt, 60 cycle, 1 phase power 
supply.  The pump shall be wired to run with intermittent pump operation. 

2. Storage Tank: Shall be a vertical Lochinvar Lock-Temp® 

3. The storage tank shall be constructed in accordance with ASME, stamped and registered with the 
National Board of Boiler and Pressure Vessel Inspectors.  The storage tank shall have a working 
pressure of 125 psi.  The storage tank shall be glass lined and fired to 1600°F to ensure a 
molecular fusing of glass and steel, and carry a five (5) year limited warranty.  The Lock-Temp 
Tank shall be constructed with a heavy gauge galvanized steel jacket assembly, primed and pre-
painted on both sides.  The jacket and tank base shall be a water tight construction with a built-in 
drain pan, complete with a ¾” drain connection to assist in protecting against damage in the event 
of a tank or component leakage.  The Storage Tank shall be completely encased in high density 
insulation of sufficient thickness to meet the energy efficiency requirements of ASHRAE 90.1-
2007.  The entire assembly shall be mounted on “I” beam skids to facilitate handling and 
installation.  

“Energy Saver” tank having a storage 
capacity as scheduled.  The tank shall be constructed with an inner chamber designed to receive all 
circulation to and from the water heater to eliminate turbulence in the tank.  The baffled tank shall 
supply 80% of tank capacity without a drop in outlet temperature. 

2.2 DOMESTIC-WATER HEATER ACCESSORIES 

A. Domestic-Water Compression Tanks: 

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

a. AMTROL Inc
b. 

. 
B&G. 

c. Smith 
d. Smith
e. 

. 
State Industries

f. 
. 

Taco, Inc
g. Watts 

. 

2. Description:  Steel, pressure-rated tank constructed with welded joints and factory-installed butyl-
rubber diaphragm.  Include air pre-charge to minimum system-operating pressure at tank. 

3. Construction: 

a. Tappings:  Factory-fabricated steel, welded to tank before testing and labeling.  Include 
ASME B1.20.1 pipe thread. 

b. Interior Finish:  Comply with NSF 61 barrier materials for potable-water tank linings, 
including extending finish into and through tank fittings and outlets. 

c. Air-Charging Valve:  Factory installed. 

B. Gas Shutoff Valves:  ANSI Z21.15/CSA 9.1-M, manually operated.  Furnish for installation in piping. 

http://www.specagent.com/LookUp/?uid=123456809945&mf=04&src=wd�
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C. Gas Pressure Regulators:  ANSI Z21.18/CSA 6.3, appliance type.  Include pressure rating as required to 
match gas supply. 

D. Combination Temperature-and-Pressure Relief Valves:  ANSI Z21.22/CSA 4.4-M. Include relieving 
capacity at least as great as heat input, and include pressure setting less than domestic-water heater 
working-pressure rating.  Select relief valves with sensing element that extends into storage tank. 

E. Vacuum Relief Valves:  ANSI Z21.22/CSA 4.4-M. 

2.3 SOURCE QUALITY CONTROL 

A. Factory Tests:  Test and inspect assembled domestic-water heaters and storage tanks specified to be 
ASME-code construction, according to ASME Boiler and Pressure Vessel Code. 

B. Hydrostatically test domestic-water heaters and storage tanks to minimum of one and one-half times 
pressure rating before shipment. 

PART 3 - EXECUTION 

3.1 DOMESTIC-WATER HEATER INSTALLATION 

A. Commercial, Domestic-Water Heater Mounting:  Provide commercial domestic-water heaters on concrete 
base.  Comply with requirements for concrete specified in Division 3. 

1. Maintain manufacturer's recommended clearances. 
2. Arrange units so controls and devices that require servicing are accessible. 
3. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install 

dowel rods on 18-inch
4. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and 

anchor into structural concrete floor. 

 centers around the full perimeter of concrete base. 

5. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and 
directions furnished with items to be embedded. 

6. Install anchor bolts to elevations required for proper attachment to supported equipment. 
7. Anchor domestic-water heaters to substrate. 

B. Install domestic-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. 

C. Install gas-fired, domestic-water heaters according to NFPA 54. 

1. Install gas shutoff valves on gas supply piping to gas-fired, domestic-water heaters without shutoff 
valves. 

2. Install gas pressure regulators on gas supplies to gas-fired, domestic-water heaters without gas 
pressure regulators if gas pressure regulators are required to reduce gas pressure at burner. 

3. Install automatic gas valves on gas supplies to gas-fired, domestic-water heaters if required for 
operation of safety control. 

D. Install water-heater drain piping and neutralization kits as indirect waste to spill by positive air gap over 
the floor drain.   
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E. Install piping-type heat traps on inlet and outlet piping of domestic-water heater storage tanks without 
integral or fitting-type heat traps. 

F. Fill domestic-water heaters with water. 

G. Charge domestic-water compression tanks with air. 

3.2 CONNECTIONS 

A. Comply with requirements for domestic-water piping specified in Section 221116 "Domestic Water 
Piping." 

B. Comply with requirements for gas piping specified in Section 221123 "Facility Fuel Gas Piping." 

C. Drawings indicate general arrangement of piping, fittings, and specialties. 

D. Where installing piping adjacent to fuel-fired, domestic-water heaters, allow space for service and 
maintenance of water heaters.  Arrange piping for easy removal of domestic-water heaters. 

3.3 IDENTIFICATION 

A. Identify system components.  Comply with requirements for identification specified in Section 220553 
"Identification for Plumbing Piping and Equipment." 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 
components, assemblies, and equipment installations, including connections, and to assist in 
testing. 

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

3. Operational Test:  After electrical circuitry has been energized, start units to confirm proper 
operation. 

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

B. Domestic-water heaters will be considered defective if they do not pass tests and inspections.  Comply 
with requirements in Division 1 for retesting and reinspecting requirements and for requirements for 
correcting the Work. 

C. Prepare test and inspection reports. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 
operate, and maintain the domestic-water heater. 

END OF SECTION 223400 
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