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SECTION 15480

DOMESTIC WATER HEATERS

PART 1 GENERAL

1.1 WORK INCLUDED

A. Electric and high efficiency gas-fired water heaters.

1.2 RELATED WORK

A. Section 15060 - Hangers and Supports.

B. Section 15105 - Plumbing Piping.

C. Division 16 - Electrical.

1.3 REFERENCES

A. ANSI/ASME Section 8D - Boiler and Pressure Vessels Code. 

B. ANSI/NFPA 30 - Flammable and Combustible Liquids Code.

C. ANSI/NFPA 54 - National Fuel Code.

D. ANSI/NFPA 58 - Storage and Handling of Liquefied Petroleum Gases.

E. ANSI/NFPA 70 - National Electrical Code.

F. ASHRAE 90.1 - Energy Standard for Buildings Except Low-Rise Residential Buildings.

1.4 QUALITY ASSURANCE

A. Provide water heater with manufacturer's name, model number, rating/capacity identified and bearing the ASHRAE label indicating compliance with ASHRAE Standard 90.1.

B. Ensure products and installation of specified products are in conformance with recommendations and requirements of the following organizations:

1. ASME

2. NEMA

3. UL

4. CSA
1.5 DESIGN CRITERIA

A. Ground Water Temperature: Considered to be 70 Degree F.

B. Size water heaters for all areas for a 70 Degree F temperature rise.

1.6 SUBMITTALS

A. Submit product data under provisions of Section 01330 - Submittal Procedures.

Include dimension drawings of water heaters indicating components and connections to other equipment and piping.
1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site under provisions of Section 01663 - Product Delivery, Storage and Handling Requirements.

B. Store and protect products under provisions of Section 01663 - Product Delivery, Storage and Handling Requirements.

C. Provide temporary inlet and outlet caps. Maintain caps in place until installation. 

PART 2 GENERAL

2.1 ACCEPTABLE MANUFACTURERS - WATER HEATER

A. Lochinvar 
B. Laars
C. A. O. Smith

D. State 

2.2 ELECTRIC WATER HEATER                                                                            (Custodial Rooms, Art Classroom, Etc.) 

A. Heater: High efficiency, automatic, vertical storage type, electric, minimum recovery rate of 70 Degree F temperature Rise, designed for a 150 PSIG maximum working pressure and provided with UL listing and approval. Capacity and electrical characteristics as indicated on plans.  Heater shall be Lochinvar or approved equal.
B. Tank: Glass lined welded steel tank, thermally insulated with vermin-proof glass fiber insulation; encased in corrosion-resistant outer steel jacket with baked-on enamel finish.

C. Controls:  Automatic water thermostat with temperature range from 110 to 140 Degree F, flanged or screw-in nichrome elements, enclosed controls and electrical junction box and operating light.

D. Heating Elements:  Low watt density with zinc plated copper sheath, double element, non-simultaneous operation.

E. Safety Controls:  Provide each element with a factory wired high temperature cutoff and an ASME certified temperature and pressure relief valve.
F. Accessories:  Brass water connections and dip tube, brass drain valve and a high-density magnesium anode rod. For each water heater installed at an elevated height above the finished floor, provide a 22 gauge minimum galvanized steel safety drain pan under the heater.  All joints and seams shall be welded or soldered watertight.

G. Warranty:  Furnish 5 year limited warranty.

2.3 HIGH EFFICIENCY COMMERCIAL GAS-FIRED WATER HEATER                                                             (Kitchen, Gymnasium Locker Room Showers, etc.)

A. Heater: High efficiency condensing water heater with a minimum thermal efficiency of 98 percent.  Heater shall be capable of operating lime scale free without the use of annual de-liming or the use of de-liming solution, and full modulation firing down to 20 percent of the rated input with a turndown ration of 5:1.  Tube to terminate into a one piece glass lined cast iron header without banding material, bolts, gaskets or “O” rings in the header configuration.  Heater shall be provided with front access to the heater exchanger for inspection, cleaning or repair purposes; burner/flame observation port; heat exchanger mounted in a stress-free jacket assembly in order to provide “free floating design” able to withstand the effects of thermal shock; and be capable of operating on natural or propane gas with a minimum recovery rate of 70 Degree F temperature rise.  Heat exchanger shall be equipped with an outlet thermometer to monitor discharge water temperature.  The stainless steel combustion chamber shall be sealed, completely enclosed with ceramic fiberboard insulation, independent of the outer jacket assembly, and designed to drain condensation to the bottom of the heat exchanger assembly.  The burners shall be a premix design, constructed of high temperature stainless steel with a woven metal fiber outer covering to provide modulating firing rates, and be capable of firing on a horizontal plane.  The gas valve shall be designed with a negative pressure regulation and be equipped with a variable speed blower system to precisely control the fuel/air mixture in order to provide modulating firing rates for maximum efficiency.  Heater shall operate in a safe condition at a de-rated output with gas supply pressures as low as 4 Inches WC.  All components shall be easily accessed and serviceable from the front and top of the jacket.  Heater shall be provided with a separate storage tank, all bronze storage tank circulating pump, flow switch, high limit temperature control, inlet and outlet water temperature sensors, flue temperature sensor, contacts on any failure, runtime contacts alarm contacts, bear the ASME “H” stamp, National Board listed for 160 PSIG maximum working pressure and be CSA listed.  Capacity and electrical characteristics shall be as indicated on plans.  Heater shall be Lochinvar “Armor” or approved equal.

B. Storage Tank:  Welded steel tank constructed in accordance with ASME Section VIII for 125 PSIG maximum working pressure, contain an inspection port and thermally insulated with a minimum of 2 inch thick high density polyurethane R-16 foam insulation meeting the requirements of the latest edition of ASHRAE 90.1.  Tank shall be constructed with a heavy gauge galvanized steel jacket assembly finished with acrylic enamel, glass lined tank interior, and provided with a properly sized temperature and pressure relief valve.  Tank shall be constructed with a baffled inlet designed to receive all circulation from the water heater and eliminate turbulence in the tank.   The baffled tank shall supply 80 percent of the tank capacity without a drop in outlet temperature regardless of rate of draw. 

C. Controls:  Standard control system shall include a 2-line, 16 character backlit LCD display, password security, pump delay and pump exercise/PC port connection.  Heater shall allow 0-10 VDC input connection for the school wide TAC-Andover Energy Management/Security (EM/S) System and have builtin “Cascade” to sequence and rotate while maintaining modulation.  The manufacture 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.  A quality test report shall be shipped with each unit.
D. Venting:  Direct vent system with preferred sidewall termination of both the vent and combustion air.  The flue shall be fabricated of CPVC sealed vent material  

E. Safety Controls:  Provide with a factory wired high temperature cutoff, flue temperature sensor, flow switch and an ASME certified temperature and pressure relief valve.

F. Accessories:  Brass water connections and dip tube, drain valve, high-density magnesium anode rod and temperature and pressure relief valve.

G. Heater Certification:  Heater shall be sized and listed by CSA International under the latest edition of the harmonized ANSI Z21.10.3 test standard for the U.S. for operation at 140 Degree F and shall comply with the energy efficiency requirements of  the latest edition of ASHRAE 90.1.

H. Warranty:  Furnish 5 year limited warranty.

I. Heater shall be Armor Model as manufactured by Lochinvar or approved equal.

2.4 INSTANTANEOUS (TANKLESS) HEATERS

A. The use instantaneous or tankless type water heaters is to be used as a last resort and shall not be approved unless permission and a waiver is granted in writing by the SBBC Design Services Department.

B. Heater shall be as manufactured by Chronomite or approved equal. 

2.5 INLINE CIRCULATING PUMP

A. Type:  All bronze, horizontal shaft, single stage, direct connected with resiliently mounted motor for inline mounting, oil lubricated, 125 PSIG working pressure.

B. Casing:  Bronze.

C. Impeller:  Bronze, keyed to shaft.

D. Bearings: Two oil lubricated bronze sleeves.

E. Shaft:  Stainless steel with stainless steel sleeve, integral thrust collar.

F. Seal:  Carbon rotating against a stationary ceramic seat.

G. Drive:  Flexible coupling.

H. Capacity and electrical characteristics shall be as indicated on plans.  

PART 3 EXECUTION                         

3.1 GENERAL

A. Gas-fired water heaters with an input capacity exceeding 60,000 BTUH (normally for the kitchen and gymnasium locker room showers) shall be installed in a dedicated one hour fire-rated room located on the building perimeter containing an exhaust fan, floor drain and an outswinging door opening directly to the exterior.
B. Provide wall mounted, high efficiency electric water heaters with a minimum 24  gauge galvanized steel  safety pan containing a 3/4 inch pan drain. Ensure both the 3/4 inch pan drain and the 3/4 inch P&T relief drain pipes are made of copper and shall run separately into a mop sink or a floor drain containing a funnel.

C. Size the kitchen commercial gas-fired water heater for a 70 Degree F temperature rise. 140 Degree F hot water is required for the kitchen waterwash exhaust hood, the kitchen Somat extractor equipment located in the extractor/waste handling room, the kitchen dishwasher when applicable and the four compartment pot sink. Cold water and 110 Degree F hot water are required at all other kitchen areas such as the two compartment vegetable sink, handwash sinks, washdown hose station, lounge toilet lavatories, kitchen exterior dumpster pad, Somat extractor/waste handling room service faucet, Somat pulper room service faucet and other facility designated areas.

D. Size the gymnasium locker room shower commercial gas-fired water heater for a 70 Degree F temperature rise.  Cold water and 110 Degree F hot water are required at all areas such as showers, faculty toilet lavatories, clinic and other facility designated areas.
E. Provide the kitchen and gymnasium locker room shower commercial gas-fired water heaters with inline recirculation pumps.  

F. The kitchen and gymnasium locker room shower commercial gas-fired water heaters shall be provided with a sidewall two pipe venting system for the intake of air makeup (combustion) and separate exhaust piping fabricated of CPVC.  The use of PVC piping is PROHIBITED.   

G. For the water heaters requiring a Manufacturer’s Data Report and an Installing Contractor’s Report (Form CG500), copies shall be provided to the Facilities and Construction Department and to Mr. James Jamieson of the SBBC Physical Plant Operation/Plumbing Department, Telephone #754-321-4643.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

3.2 ELECTRIC  WATER HEATER INSTALLATION

A. Install high efficiency water heater under provisions of manufacturer's instructions and NFPA and UL requirements.

B. Coordinate with plumbing piping and related work to achieve operating system.

C. For wall mounted water heaters, set heater on a shelf at a minimum height of 6 ft-8 in AFF in accordance with the Florida Building Code, Building, Chapter 4, Section 423.14.3.  In the custodial room, orient wall mounted heater so that it is not installed directly over the mop sink in order that the controls and devices requiring service and maintenance have adequate access. Level and plumb unit.  Provide metallic safety drain pans for elevated water heaters.  The use of PVC drain pans is PROHIBIITED.  

D. Install floor mounted electric water heater and storage tank (if applicable) atop a reinforced concrete housekeeping pad.  Concrete pads shall be a minimum of 6 inches in depth and extend a minimum of 4 inches beyond the footprint of the supported equipment in all directions.  All exposed edges shall be 1/2 inch chamfered.    

E. Direct floor mounted or shelf mounted water heater P&T shall discharge into a mop sink or floor drain.  If that is not possible, discharge to the outdoors will be permissible.  

F. Connect hot and cold water piping to water heater with quarter turn full flow ball valves and unions. 
When shown on plans, connect re-circulating water line to the water heater with quarter-turn full flow ball valves, check valve and unions.  The use of gate valves is PROHIBITED.

G. Set the domestic water heater thermostat so as to deliver 110 Degree F HW to the most remote equipment requiring that temperature.

H. Furnish wiring diagram to the electrical installer.  Refer to Division 16 for the wiring of heaters.

I. Electric water heaters shall be wired and controlled by the SBBC Energy Management/Security (EM/S) System for ON/OFF operation in order to de-energize the unit during extended periods when hot water is not required.  Should connection to the EM/S System not be possible, connection to an automatic time switch shall be permitted for the ON/OFF operation in accordance with the Florida Building Code, Building, Chapter 13, Section 13-412.1.ABC.2.2.

J. Startup, test and adjust electric water heaters under provisions of the manufacturer’s startup instructions.  Check and calibrate controls.

3.3 HIGH EFFICIENCY COMMERCIAL GAS-FIRED WATER HEATER INSTALLATION

A. Install water heater under provisions of the manufacturer's instructions. 

B. Coordinate with plumbing piping and related work to achieve operating system.

C. Gas-fired water heaters for kitchens and gymnasium locker room showers shall be located in a dedicated one hour fire-rated room located on the building perimeter and equipped with an exterior door.      

D. Install floor mounted commercial gas-fired water heater and storage tank atop a reinforced concrete housekeeping pad.  Concrete pads shall be a minimum of 6 inches in depth and extend a minimum of 4 inches beyond the footprint of the supported equipment in all directions.  All exposed edges shall be 1/2 inch chamfered.    

E. Orient so that the controls and devices requiring service and maintenance have adequate access.  Install plumb and level and maintaining manufacturer’s recommended clearances.
F. Connect to gas line with drip leg, tee, gas cock and unions, full size of heater inlet connection.   Locate piping so as not to interfere with service of heater.

G. Direct floor mounted water heater P&T discharge and condensate drain into a mop sink or floor drain.  If that is not possible, discharge to the outdoors will be permissible.
H. Connect hot and cold water piping to water heater with quarter-turn full flow ball valves and unions.  When shown on plans, connect recirulating, water line to the water heater with quarter-turn full flow ball valves, check valve and unions.  The use of gate valves is PROHIBITED.
I. Openings to the exterior shall be provided for combustion and ventilation.

J. Set the kitchen commercial water heater thermostat so as to deliver 140 Degree F HW to the most remote equipment requiring that temperature unless otherwise shown on plans.
K. Set the gymnasium locker room shower water heater thermostat so as to deliver 110 Degree F HW to the most remote equipment requiring that temperature unless otherwise shown on plans.            

L. All gas fired equipment solenoid valves shall be electrically connected to the fire alarm system so that they close when the fire alarm system is activated.
M. Factory Startup to be performed by a factory representative or authorized service technician.             

N. Startup, test and adjust gas-fired water heater under provisions of the manufacturer’s startup instructions and the gas utility company’s requirements.  Check and calibrate controls and adjust burner for maximum efficiency.
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