DIVISION 22 - PLUMBING
Section 22 34 00 – Water Heaters


READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Water Heater” Work is shown in the Contract Documents. Section includes water heaters, packaged water heating systems, water heat exchangers and water storage tanks.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES

List reference standards that are included within the text of this section. Edit the following as required for Project conditions.

A. The publications listed below form a part of this specification to the extent referenced. The publications are referred to within the text by the basic designation only.
1. AGA (American Gas Association)

2. ANSI (American National Standards Institute)

3. ASME (American Society of Mechanical Engineers)

4. Boiler code

5. NFPA (National Fire Protection Association)

a. NFPA 54 (National Fire Protection Association) - National Fuel Gas Code.

6. NSF (National Sanitation Foundation)

7. Port of Seattle Mechanical Systems Standards

8. UL (Underwriters Laboratories, Inc.)

1.3 SUBMITTALS

Only request submittals needed to verify compliance with Project requirements.

A. Submit materials data in accordance with of Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall be as follows:

1. Shop Drawings: Indicate heat exchanger dimensions, size of taps, and performance data. Indicate dimensions of tanks, tank lining methods, anchors, attachments, lifting points, taps, and drains.

2. Product Data: Submit dimensioned drawings of water heaters indicating components and connections to other equipment and piping. Indicate pump type, capacity and power requirements. Show certified pump curves showing pump performance characteristics with pump and system operating point plotted. Include NPSH curve when applicable. Provide electrical characteristics and connection.

3. Manufacturer's Installation Instructions: Submit mounting and support requirements.

4. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

1.4 QUALITY ASSURANCE

A. Provide materials in accordance with the specifications.
Include the following paragraph only when the costs of acquiring the specified standards are justified.

B. Maintain one copy of each document on site.

PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 DOMESTIC HOT WATER HEATERS FOR SEA TAC AIRPORT
A. Manufacturers: Aerco, Model SWDW, Patterson-Kelly, Ace Boiler, Or Approved Equal.  
B. ASME BPV VIII Div 1, Packaged, semi-instantaneous type with integral temperature controller, double wall construction, steam in tubes water in shell, cross flow, floating coil design, Insulation per ASHRAE 90.1, P/T relief valve, controls (Temp. +/- 5 degrees F.), 5-150psig steam supply, and accessories.

C. When heaters are used for more than 60 gpm requirements, storage tanks and multiple heaters shall be utilized.

2.2 COMMERCIAL GAS FIRED WATER HEATERS

A. Provide materials in accordance with the specifications.

Edit the following descriptive specifications to identify Project requirements.

B. Type: Automatic, natural gas, propane-fired, vertical storage

Include performance here if only one heater is to be specified. Delete and use schedule at end of section for more than one unit.

C. Performance:

1. Storage capacity: [___] gal.

2. Input: [___] Btuh at sea level.

3. Minimum recovery rate: [___] gph with 100 degrees F temperature rise.

4. Maximum working pressure: 150 psig.

Copper lined tanks should only be considered when water conditions dictate their use. Nickel coating may be proprietary. ASME labeling may be required for heaters larger than 199,000-btuh input.

D. Tank: ASME labeled welded steel, [Glass lined], [Copper lined], nickel (nickel/phosphorus) coating; multiple flue passages, 4 inch diameter inspection port, thermally insulated with minimum 2 inches glass fiber, polyurethane, encased in corrosion-resistant steel jacket; baked-on enamel finish; floor shield and legs.  
E. Accessories: Brass water connections and dip tube, drain valve, magnesium anode, and ASME rated temperature and pressure relief valve.

Most commercial units are approved for all applications listed.

F. Approval: By AGA as automatic storage water heater and automatic circulating tank water heater for operation at 180 degrees F, operation on combustible floors, high altitude installation.

Use the following control system for units with less than 400,000 Btuh input.

G. Controls: Automatic water thermostat with adjustable temperature range from 120 to 180 degrees F Automatic reset high temperature limiting thermostat factory set at 195 degrees F, gas pressure regulator, multi-ribbon or tubular burner, 100 percent safety shut-off pilot and thermocouple, flue baffle and draft hood.

OR

Use the following control system for units with 400,000 Btuh input or more.

H. Controls: Automatic direct immersion thermostat with temperature range adjustable minimum 175 degrees F differential. Automatic reset high temperature limiting thermostat factory set at 195 degrees F Gas pressure regulator, multi-ribbon or tubular burner. One-hundred percent safety shut-off pilot and thermocouple, intermittent electronic ignition monitoring pilot and main flame, trial for re-ignition for momentary loss of flame, shut down of pilot and main burner in 2-4 seconds after loss of flame, and automatic flue damper and power vent.

2.3 COMMERCIAL ELECTRIC WATER HEATERS

A. Provide materials in accordance with the specifications.

B. The complete water heating unit shall be Underwriters Laboratories approved and have a full ten year unconditional guarantee.  
Edit the following descriptive specifications to identify Project requirements.

C. Type: Factory-assembled and wired, electric, [vertical], [horizontal storage].  
Include performance here if only one heater is to be specified. Delete and use schedule at end of section for more than one unit.

D. Performance:

1. Storage capacity: [___] gal.

2. Heating element size: [___] kW.

3. Number of heating elements: [___].

4. Minimum recovery rate: [___] gph with 100 degrees F temperature rise.

5. Maximum working pressure: 150 psig.

E. Electrical Characteristics:

1. [___] volts, single or three phase, 60 Hz.

2. [___] amperes maximum fuse size, circuit breaker size, over current protection.

The following specifications represent two types of commercial water heaters, those mass-produced and cataloged and those factory manufactured to specification. Select the appropriate paragraphs for this application.

Copper lined tanks should only be considered when water conditions dictate their use.

F. Tank: ASME labeled welded steel, [Glass lined], [Copper lined]; 4 inch diameter inspection port, thermally insulated with minimum 2 1/2 inches glass fiber, polyurethane encased in corrosion-resistant steel jacket; baked-on enamel finish.  
G. Controls: Automatic immersion water thermostat; externally adjustable temperature range from 60 to 180 degrees F, flanged or screw-in nichrome elements, high temperature limit thermostat.

H. Accessories: Brass water connections and dip tube, drain valve, magnesium anode, and ASME rated temperature and pressure relief valve.

OR

The lining materials are listed from most common to least common. However, glass lined tanks are only available in sizes specific to a manufacturer.

I. Tank: Welded steel ASME labeled pressure vessel; glass, phenolic, cement, copper, nickel lining, mounted on steel channel base with lifting lugs, insulated with 2 inch glass fiber; enclosed with 16 gage steel jacket; baked enamel finish.

J. Controls: Ventilated control cabinet, factory-wired with solid state progressive sequencing step controller, fuses, magnetic contactor, control transformer, pilot lights indicating main power and heating steps, control circuit toggle switch, electronic low-water (probe-type) cut-off, high temperature limit thermostat, flush-mounted temperature and pressure gages.

K. Heating Elements: Flange-mounted immersion elements; individual elements sheathed with Incoloy corrosion-resistant metal alloy, rated less than 75 Watts per square inch.
L. The water heater shall have installed a combination temperature and pressure-relief valve, 3/4-inch IPS, all bronze construction, with test lever, stainless steel spring, set at 100 psig and 210°F, with settings indicated on the valve body. The valve shall conform to ANSI Specification Z-21.22.

2.4 PACKAGED WATER HEATING SYSTEMS

A. Provide materials in accordance with the specifications.

Edit the following descriptive specifications to identify Project requirements.

Reference to direct versus indirect boiler is relative to whether the service water passes directly through the boiler or is intercepted by a heat exchanger. The indirect water-heating boiler is coupled with the "steel boiler tubes and copper tube heat exchanger".

B. System: Gas-fired [direct water heating boiler], [indirect water heating boiler], circulating pump, controls, piping and valves as indicated, storage tank, all mounted on structural steel skid.

C. Boiler:

1. Type: [Propane], [Natural gas]-fired water tube boiler, with copper finned tube heat exchanger, one inch diameter, 13 gage steel boiler tubes and copper tube heat exchanger with bronze heads, steel jacket with glass fiber insulation.

2. Boiler Trim: Gas burner, thermometer and pressure gage. Immersion thermostats for operating and high limit protection, 100 percent safety shut-off. Electric gas valve with transformer, electronic safety pilot and pilot burner, gas pressure regulator. Manual gas shut-off, low water cut off, ASME rated temperature and pressure relief valve, coil relief valve, automatic boiler fill and expansion tank, draft inverter.

3. Performance:

a. Gross input: [___] Btuh, at sea level.

b. Gross output: [___] Btuh, at sea level.

D. [Vertical] [Horizontal] storage tank:

1. Overall Length: [___] inches.

2. Diameter: [___] inches diameter.

3. Nominal capacity: [___] gal.

4. Working pressure: 150 psi ASME labeled.

5. Lining: (15 mils thick epoxy [___] lining extended through flanges and couplings.

6. Support: Two welded tank saddles not less than 4 inches wide by 1/4 inch thick, mounted on 2 inch pipe stand with minimum four cross braced legs; sheet teflon isolation strip between tank and saddle; dielectric unions between tank and piping system.

7. Insulation: 3-inch glass fiber insulation with steel or aluminum jacket.

E. Pump:
1. Hot Water Circulation Pumps (Domestic):

2. Manufacturers: Mepco, Armstrong, Grundfos, Or Approved Equal.  
3. Type: All bronze, in-line circulation pump mounted on boiler, between heater and storage tank, controlled by tank mounted immersion thermostat set at 140 degrees F, 180 degrees F.

4. Pump Capacity: [___] gpm.

5. Electrical Characteristics:

a. [___] hp.

b. [___] volts, single or three phase, 60 Hz.

F. Thermostatic Valve: Three-way, self-contained, full line size, bronze body 1/2 to 2 inches size, iron body 2-1/2 inches and over, set at 140 degrees F.

2.5 WATER HEAT EXCHANGERS
A. Heat Exchanger:

B. Manufacturers: Armstrong, Bell and Gossett, Spirax-Sarco, Or Approved Equal.  
C. 150 psi ASME construction with steel shell designed for U-tube bundle complete with cast iron bonnet, seamless copper tubing.

D. Steam size fouling factor of 0.0005 and Water size fouling factor of 0.001.
E. Provide materials in accordance Port of Seattle standards.

Edit the following descriptive specifications to identify Project requirements.

F. Tubes: U-tube type with 3/4 inch diameter seamless copper tubes suitable for 125 psi working pressure.

G. Heads: Cast iron or steel, brass, with steel, brass tube sheets, threaded or flanged for piping connections.

H. Water Chamber and Tube Bundle: Removable for inspection and cleaning.

I. Coating: Exterior prime coat.

J. Code: ASME Code for pressure vessels for service pressures, ASME "U" symbol stamped on heat exchanger.

K. Shell and Tube Type: Steel shell, with threaded or flanged piping connections and necessary taps, steel saddle and attaching U-bolts, designed for heating fluid in shell and heated fluid in tubes.

OR

L. Immersion Type: Steel collar for welding to tank.

Select the following accessories for steam to water heat exchangers. Steam to water heat exchangers preferred for Airport Work to save electrical energy.

M. Accessories:

1. Wells for temperature regulator sensor and high limit sensor at water outlet.

2. ASME rated pressure and temperature relief valve on water outlet.

3. ASME rated pressure relief valves from tapping on heated waterside, set at 120 psig.

4. ASME rated pressure relief valve on steam inlet on downstream side of control valve.

5. Thermometers and pressure gage taps in water inlet and outlet.

6. Vacuum breaker and pressure gage taps with pigtail siphon in shell.

OR

Select the following accessories for water to water heat exchangers.

N. Accessories:

1. Wells for temperature regulator sensor at heated water outlet.

2. ASME rated pressure and temperature relief valve on heated water discharge.

3. ASME rated pressure relief valves from taps on heated waterside, set at 120 psig.

4. ASME rated pressure relief valve on water inlet on downstream side of control valve.

5. Thermometers and pressure gage taps on water inlets and outlets.

2.6 HOT WATER STORAGE TANKS

Edit the following descriptive specifications to identify Project requirements and to eliminate any conflict with manufacturers (products) specified above.

A. Tank: Welded steel, ASME labeled for working pressure of 125 psig, steel support saddles, taps for accessories, threaded connections of stainless steel, access manhole.

B. Lining: Corrosion-resistant concrete approximately 3/4 inch thick, 0.015 inches epoxy or 0.024 inches self-priming polymer epoxy, continued into flanged connections.

C. Openings: Up to 3 inches, copper-silicone threaded; over 4 inches, flanged; flanged collar for heat exchanger; man-way fitting.

D. Accessories: Tank drain, water inlet and outlet, thermometer range of 40 to 200 degrees F, ASME pressure relief valve suitable for maximum working pressure.

PART 3   EXECUTION
3.1 DELIVERY, STORAGE, AND HANDLING

A. Accept water heaters on site in original labeled cartons. Inspect for damage.

B. Protect heat exchangers and tanks with temporary inlet and outlet caps. Maintain caps in place until installation.

3.2 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

3.3 EXTRA MATERIALS

A. Spare and extra parts shall be identified for all products, but not provided.  Include spare parts information in Operation and Maintenance Manuals.  

Include spare parts information in Operation and Maintenance Manuals.  
Supply two pump seals.  
3.4 INSTALLATION

A. Install water heaters in accordance with AGA, NSF, NFPA 54 and UL requirements.

B. Coordinate with plumbing piping and related fuel piping, gas venting and electrical Work to achieve operating system.

C. Water Heat Exchangers:

1. Water Temperature: Generate at 120°F unless indicated otherwise on drawings.

2. Water heaters with non-rigid water connections over 4 feet in height shall be anchored or strapped to resist horizontal forces.

3. Install water heater in accordance with minimum spacing requirements as outlined in Boiler code Chapter 2.11 for "E", "A", and "I" occupancies.

4. Install Water heater in 3" high (minimum) 20 gage galvanized sheet metal drain pan with 2" high spacer blocks (cinder) between pan and heater.

5. Install water heat exchangers with clearance for tube bundle removal without disturbing other installed equipment or piping.

6. Support unit on pipe stand.

7. Pipe relief valves and drains to nearest floor drain.

8. Connect steam branch line from top of main. Pipe in flexible manner, pitched with steam flow, with pipe union connections. Provide steam pressure gage at exchanger inlet.

9. Provide steam traps and valves as indicated.

10. Pitch shell for condensate-drain to traps.

D. Hot Water Storage Tanks:

1. Provide steel pipe supports, independent of building structural framing members.

2. Clean and flush prior to delivery to site after installation. Seal until pipe connections are made.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
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