

SECTION 223500 DOMESTIC WATER HEATERS

PART 1 - GENERAL

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. This Section includes the following water heaters:

1. Non-circulating, storage water heaters.

2. Water heater accessories.

1.3 SUBMITTALS

A. Product Data:   For each type and size of water heater indicated.   Include rated capacities, operating characteristics, furnished specialties, and accessories.
B. Shop Drawings:  Diagram power, signal, and control wiring.
C. Source quality-control test reports.

D. Field quality-control test reports.
E. Operation and Maintenance Data:  For water heaters to include in emergency, operation, and maintenance manuals.
F. Warranty as Specified.
1.4 QUALITY ASSURANCE
A. Source Limitations:
Obtain same type of water heaters through one source from a single manufacturer.

B. Product Options: Drawings indicate size, profiles, and dimensional requirements of water heaters and are based on the specific system indicated. Refer to Division 01 Section "Product Requirements."

C. Electrical Components, Devices, and Accessories: All electrical operating controls are factory sized, selected, wired, tested and mounted in a NEMA 1enclosure to ensure safe and reliable operation.
D. ASME Compliance: All welded carbon steel vessel designed and built in strict accordance with the ASME Code Section IV and stamped, certified and registered with the National Board of Boiler and Pressure Vessel Inspectors.
1.1 COORDINATION
A. Coordinate size and location of concrete bases with Architectural and Structural Drawings.

1.2 WARRANTY
A. Warranty: Manufacturer shall warranty all electrical components against defects in workmanship and material for a period of one (1) year from date of start-up and the pressure vessel for a full five (5) years Non Pro-Rated (Optional Specification: full ten (10) years Non Pro-Rated ) from date of start-up, provided that the unit is started within three (3) months of date of shipment and installed and operated within the scope of the tank design and operating capability. Each water heater shall be shipped with a complete set of installation and operating instructions including spare parts list and approved drawing.
PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Provide a quantity of ___ packaged type electric water heater(s) Model No. ________________ as manufactured by HUBBELL The Electric Heater Co., Stratford, CT. The pressure vessel section, including the electrical control panel, shall be mounted on structural supports and be suitably insulated, jacketed, painted and provided with lifting lugs. The entire unit is to be packaged ready for plumbing and electrical service connections and shall bear the UL listing mark certifying the entire water heater.
1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
2. Storage Tank Construction: The pressure vessel shall be all welded construction and ASME Code Section IV stamped for a working pressure of 125 psi (Optional Specifications: Select 100, 150, 160, ____ psi) and contain a minimum of _______ gallons of storage. The storage vessel shall be carbon steel and lined with seamless Hydrastone cement applied to a minimum thickness of 1/2" on 100% of all interior tank surfaces (Optional Specifications: solid 90/10 copper-nickel tank, solid Type 304 or 316L stainless steel tank). The pressure vessel is to be completely covered with 2" thick Foam Insulation or 3” thick fiberglass blanket and enclosed in a composite plastic or heavy gauge galvanized steel metal jacket finished in gray hammertone enamel. The vessel shall be protected by an ASME approved automatic reseating combination temperature and pressure relief valve set at the tank working pressure and 210°F.
a. Configuration:  Vertical. (Optional Specification: Horizontal)
b. Manhole:  12 by 16 inches (280 by 380 mm) in side of storage tank shell.
c. Tappings:  Factory fabricated of materials compatible with tank.  Attach tappings to tank before testing and labeling.
1) NPS 2 (DN 50) and Smaller: Threaded ends according to ASME B1.20.1.
2) NPS 2-1/2 (DN 65) 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.
d. Lining: Cement (Hydrastone) barrier materials for potable- water tank linings, including extending lining into and through tank fittings and outlets.
e. Anode Rods: Not required for cement lined steel tanks & are not acceptable.
f. Insulation: Complying with ASHRAE/IESNA 90.1, unless otherwise indicated, and suitable for operating temperature. Surround entire storage tank and nozzle except connections and controls.

3. Electrical: The heater shall be designed to operate at _______ volts, ___ phase, ____ Hz, with a fused low voltage transformer providing 120 volt to all operating controls. The immersion heating element(s) shall be high quality copper sheathed (Optional Specifications: Incoloy, Type 304 or 316 stainless steel Inconel ) and sized to obtain the 
rated recovery. Each element circuit is to be independently operated through a definite purpose magnetic contactor having a resistive load rating equal to or exceeding the ampere rating of that particular circuit and shall be protected by individual power fuses rated at approximately 125% of the ampacity of the circuit. Multiple circuit elements shall be provided with a master terminal block for connecting of the incoming power feeds (Optional Specifications: Built-in non-fused On/Off disconnect switch, Built-in circuit breaker with On/Off handle). A safety door interlock switch shall interrupt power to the control circuit when the control panel door is opened.
4. Recovery: The recovery section shall be rated at ______ KW which will heat ______ GPH of water at ____ °F rise (___ °to ___ °F).
5. Temperature Control: The control thermostat shall be immersion type and shall be consistent with the recovery rate of the heating element as to the number of steps required. A hi-limit control with a manual reset button shall be factory installed to disconnect all ungrounded conductors to the heating element(s) in the event of an over-temperature condition in the storage section.
6. Relief Valves: ASME rated and stamped and complying with ASME PTC 25.3, for combination temperature and pressure relief valves. Include one or more relief valves with total relieving capacity at least as great as heat input, and include pressure setting less than working-pressure rating of water heater.  Select one relief valve with sensing element that extends into storage tank.
7. Support: Factory mounted Structural Steel Legs (Optional Specification: Horizontal Saddles). 
2.2 SOURCE QUALITY CONTROL
A. Test and inspect heat-exchanger storage tanks, specified to be ASME-code construction, according to ASME Boiler and Pressure Vessel Code.
B. Hydrostatically test water heater storage tanks before shipment to minimum of one and one-half times pressure rating.
C. Prepare test reports.
PART 3 - EXECUTION

3.1 WATER HEATER INSTALLATION

A. Install water heaters on concrete bases.
1. Concrete base construction requirements are specified in Division 22 Section "Common Work Results for Plumbing."

B. 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.
C. Anchor water heaters to substrate.
D. Install temperature and pressure relief valves in top portion of storage tank. Use relief valves with sensing elements that extend into shells. Extend relief-valve outlet, with drain piping same as water piping in continuous downward pitch, and discharge by positive air gap onto closest floor drain.
E. Install thermometer on each heat-exchanger domestic-water outlet piping.  Refer to Division 22 Section "Meters and Gages for Plumbing Piping" for thermometers.

F. Fill water heaters with water.
3.2 CONNECTIONS
A. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
B. Install piping adjacent to water heaters to allow service and maintenance.  Arrange piping for easy removal of water heaters.

C. Ground equipment  according to Division 26 Section  "Grounding and Bonding for Electrical Systems."

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

3.3 FIELD QUALITY CONTROL
A. 1.
Inspect, test,   and  adjust  field-assembled  components   and  equipment   installation, including connections, and to assist in field testing.  Report results in writing.
B. Perform the following field tests and inspections and prepare test reports:

1. Leak Test: After installation, test for leaks.  Repair leaks and retest until no leaks exist.
2. Operational Test: After electrical circuitry has been energized, confirm proper operation.
3. Test and adjust controls and safeties.   Replace damaged and malfunctioning controls and equipment.

C. Remove and replace water heaters that do not pass tests and inspections and retest as specified above.
3.4 DEMONSTRATION
A. Train Owner's maintenance personnel to adjust, operate, and maintain water heaters.  Refer to Division 01 Section "Demonstration and Training."

END OF SECTION


