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SECTION 22 30 00 - PLUMBING equipment
PART  1   GENERAL
1.01		DESCRIPTION
A.	The requirements of this section apply to the plumbing equipment. 
B.	Provide plumbing equipment specified and shown on the Drawings.
C.	Related Work:  The requirements of Section 22 05 00, Common Plumbing Materials and Methods, also apply to this section.
1.02		QUALITY ASSURANCE
A.	Code:  Comply with requirements of the Idaho State Plumbing Specialty Code.
B.	All equipment and component parts shall conform to governing codes.  
C.	Labeling:  All equipment shall have permanent labels affixed by the manufacturer listing model number, capacity, efficiency, approvals, and similar characteristics of the product.
PART  2   PRODUCTS
2.01		PIPING
A.	Piping, fittings, pumps, and related items are specified in Section 22 10 00.	
2.02		Commercial High Efficiency Gas-fired Storage Water Heater:
A.	AGA and serving utility approved commercial gas-fired modulating condensing heater complying with the state energy code and ASHRAE 90.1-2010 requirements and of size and capacity shown on Drawings.  Minimum water heater efficiency of 90%. Induced draft fan combustion system suitable for venting with plastic vent pipe (CPVC). Glass-lined steel tank equipped with electronic anode and heat traps.  1-1/2” minimum of non-organic insulation, cold rolled enameled steel jacket to encase sides, top, and combustion chamber.  Electronic controller with diagnostics and LED fault display, hot surface igniter, main and pilot gas cocks, automatic gas pressure regulator, all brass hose bib drain, and hand hole cleanout.  ASME code pressure-temperature relief valve.  Provide with condensate neutralizer.
B.	A.O. Smith, Bradford White, Bock, or approved substitute.  Water heater must be capable of the venting arrangement shown on the drawings.
[bookmark: _GoBack]2.03		Water Heater accessories
A.	Water Heater and Tank Seismic Restraints:  For water heaters and tanks, Spacemaker, Holdrite “Quickstrap,” or approved.
B.	Domestic Water Expansion Tank: Plastic lined drawn steel tank for potable water with epoxy exterior finish, air charging valve and system piping connection.  Butyl rubber diaphragm with steel retaining ring.  Provide with relief valve where working pressure rating is less than 150 psi.
C.	Water Heater drain pan: Fabricated metal drain pan with reinforced rim and outlet connection.
D.	Hot Water Storage Tank:  ASME code constructed and labeled for 150 psi working pressure, glass lined steel or cement tank .  Provide ASME code temperature pressure relief valve piped full outlet size to floor drain.  Size, arrangement, and mounting as indicated.  Lochinvar, A.O. Smith, Ace Tank, Niles Steel Tank, PVI, or approved substitute.  Factory insulated and jacketed.  
PART  3   EXECUTION
A.	Examination
1.	Before water heater installation, examine roughing-in for concrete equipment bases, anchor-bolt sizes and locations. Examine piping and electrical connections to verify actual locations, sizes and other conditions affecting water heater performance, maintenance and operations.
a.	Final water heater locations indicated on Drawings are approximate. Determine exact locations before roughing-in for piping and electrical connections.
2.	Examine mechanical spaces for suitable conditions where water heaters will be installed.
3.	Proceed with installation only after unsatisfactory conditions have been corrected.
B.	Water Heater Installation
1.	Install water heaters level on concrete bases. Concrete base is specified in Division 23 Section "Common Work Results for HVAC," and concrete materials and installation requirements are specified in Division 03.
2.	Install gas-fired water heaters in accordance with 
a.	Local, states, provincial and national codes, laws, regulations, and ordinances.
b.	National Fuel Gas Code, ANSI Z223.1/NFPA 54 – latest edition.
c.	National Electrical Code, ANSI/NFPA 70 - latest edition.
d.	Canada only: CAN/CGA B149 Installation Code and CSA C22.1 CEC Part 1.
e.	Manufacturer’s installation instructions, including required service clearances and venting guidelines.
3.	Assemble and install water heater trim.
4.	Install electrical devices furnished with water heater but not specified to be factory mounted.
5.	Install control wiring to field-mounted electrical devices.
C.	Connections
1.	Piping installation requirements are specified in other Division 23 sections. Drawings indicate general arrangement of piping, fittings and specialties.
2.	Install piping adjacent to water heater to permit service and maintenance.
3.	Install piping from equipment drain connection to nearest floor drain. Piping shall be at least full size of connection. Provide an isolation valve if required.
4.	Connect gas piping to water heater gas valve with unions. Piping shall be at least full size of gas train connection. Provide a reducer if required.
5.	Connect hot-water piping to supply and return water heater tappings with shutoff valve and union or flange at each connection.
6.	Multiple heaters shall be piped such that all cold water entering the system will go through the heat exchanger first.  A series of approved piping installation examples are shown in the installation and maintenance manuals provided with the unit.  Each water heater shall have individual isolation valves for servicing and a hot water hose connection for start-up and field testing.  
7.	Install piping from safety relief valves to nearest floor drain.
8.	Water heater Venting
a.	Install flue venting kit and combustion-air intake.
b.	Connect venting full size to water heater connections.  
9.	Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
10.	Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
D.	Field Quality Control
1.	Perform tests and inspections and prepare test reports.
a.	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.	Tests and Inspections
a.	Installation and Startup Test: Perform installation and startup checks according to manufacturer's written instructions.
b.	Leak Test: Perform hydrostatic test. Repair leaks and retest until no leaks exist.
c.	Operational Test: Start units to confirm proper motor rotation and unit operation. Adjust air-fuel ratio and combustion, if necessary.
e.	Controls and Safeties: Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
1)	Check and adjust initial operating set points and high- and low-limit safety set points of fuel supply, water level and water temperature.
2)	Set field-adjustable switches and circuit-breaker trip ranges as indicated.
3.	Remove and replace malfunctioning units and retest as specified above.
4.	Occupancy Adjustments: When requested within 2 months of date of Substantial Completion, provide on-site assistance adjusting system to suit actual occupied conditions. Provide up to two visits to Project during other than normal occupancy hours for this purpose.
5.	Performance Tests:  The water heater manufacturer is expected to provide partial load thermal efficiency curves. These thermal efficiency curves must include at least three separate curves at various BTU input levels. If these curves are not available, it is the responsibility of the water heater manufacturer to complete the following performance tests: 
a.	Engage a factory-authorized service representative to inspect component assemblies and equipment installations, including connections, and to conduct performance testing.
b.	Water heaters shall comply with performance requirements indicated, as determined by field performance tests. Adjust, modify, or replace equipment to comply.
c.	Perform field performance tests to determine capacity and efficiency of water heaters.
1)	Test for full capacity.
2)	Test for water heater efficiency at (low fire, 20, 40, 60, 80, 100, 80, 60, 40 and 20) percent of full capacity.  Determine efficiency at each test point.
d.	Repeat tests until results comply with requirements indicated.
e.	Provide analysis equipment required to determine performance.
f.	Provide temporary equipment and system modifications necessary to dissipate the heat produced during tests if building systems are not adequate.
g.	Notify Architect in advance of test dates.
h.	Document test results in a report and submit to Architect.
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