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SECTION 15514 - FINNED WATER-TUBE BOILERS
PART 1 -  GENERAL

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

1.1 RELATED DOCUMENTS

A. Drawings, and the general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.  

1.2 SUMMARY

A. This Section includes [packaged,] [factory-fabricated] [and] –[factory-fabricated and] [field] assembled, gas-fired, finned water-tube boilers, trim, and accessories for generating heating water and shall include the following features:

1. DDC microprocessor based controls [shall comply with ANSI/ASHRAE Standard 135].

B. Related Sections include the following:

List below only products, construction, and equipment that the reader might expect to find in this Section but are specified elsewhere.

1. Division 15 Section "Equipment Insulation" for insulation materials and application for pumps, tanks, hydronic specialties, and other equipment.

2. Division 15 Section "Pipe Insulation" for insulation for piping systems.

3. Division 15 Section “Basic Materials and Methods” for additional material specifications.

4. Division 15 Section “Building Automation Systems” for additional control related equipment.

5. Division 15 Section “Temperature Controls” for additional control related requirements.

6. Division 15 Section “Testing, Adjusting, and Balancing” for additional related requirements.

7. Division 15 Section “Operations and Maintenance” for additional related requirements.

1.3 DEFINITIONS

A. k:
Thousand (1000) units

B. M:
Million (1,000,000) units

1.4 SUBMITTALS

Signed and sealed Shop Drawings are necessary only for very large boilers.

A. Product Data:  Include performance data, operating characteristics, furnished specialties, and accessories.

B. Shop Drawings:  For boilers, boiler trim, and accessories.  Include plans, elevations, sections, details, and attachments to other Work.  [Shop Drawings shall be signed and sealed by a qualified registered professional engineer.]

Retain subparagraphs below if equipment is required to withstand specific design loads and design responsibilities have been delegated to Contractor or if structural data are required as another way to verify equipment's compliance with performance requirements.  Professional engineer qualifications are specified in Division 1 Section "Quality Requirements."

1. For installed products indicated to comply with design loads, include structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

2. Design Calculations:  Calculate requirements for selecting vibration isolators [and seismic restraints] and for designing vibration isolation bases.

3. Vibration Isolation Base Details:  Detail fabrication including anchorages and attachments to structure and to supported equipment.

Retain subparagraph below if equipment includes wiring.

4. Wiring Diagrams:  Detail power, signal, and control wiring.

Retain paragraph and subparagraphs below if required by seismic criteria applicable to Project.  Coordinate with Division 15 Section "Mechanical Vibration and Seismic Controls" and with seismic-related requirements in Parts 2 and 3 of this Section.

C. Manufacturer Seismic Qualification Certification:  Submit certification that the finned water-tube boiler, accessories, and components will withstand seismic forces defined in Division 15 Section "Mechanical Vibration and Seismic Controls" when anchored to a concrete base.  Include the following:

1. Basis for Certification:  Indicate whether the certification to withstand seismic forces is based on actual tests of assembled components or on a calculation.

Retain one of first two subparagraphs below to define the term "withstand" as it applies to this Project.  Definition varies with type of building and occupancy and is critical to valid certification.  Second definition is used for essential facilities where equipment must operate immediately after an earthquake.

a. The term "withstand" means "the unit will remain in place without separation of parts from the device when subjected to the seismic forces specified."

b. The term "withstand" means "the unit will remain in place without separation of parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

D. Source quality-control test reports.

E. Startup service reports.

F. Operation and Maintenance Data:  For finned water-tube boilers to include in emergency, operation, and maintenance manuals.

G. Warranties:  Special warranties specified in this Section.

1.5 QUALITY ASSURANCE

Retain first paragraph below to allow drawing details based on one manufacturer's product to establish requirements and still allow competition.  Coordinate with Division 1 requirements.

A. Product Options:  Drawings shall indicate size, profiles, and dimensional requirements of cast-iron boilers and shall be based on the specific system indicated.  Refer to Division 1 Section "Product Requirements."

B. Electrical Components, Devices, and Accessories:  These shall be listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

C. ASME Compliance:  Fabricate and label cast-iron boilers in accordance with ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1.

D. ASHRAE/IESNA 90.1 Compliance:  Finned water-tube boilers shall have a minimum efficiency in accordance with ASHRAE Standard 90.1, Table 6.2.1F.

Delete first paragraph below if boiler rating exceeds 300,000 Btuh (87.9 kW).

E. DOE Compliance:  Minimum efficiency shall comply with 10 CFR 430, Appendix N, "Uniform Test Method for Measuring the Energy Consumption of Furnaces and Boilers."

F. I=B=R Compliance:  Finned water-tube boilers shall be tested and rated in accordance with to HI's "Testing and Rating Standard for Heating Boilers," with I=B=R emblem on a nameplate affixed to boiler.

G. UL Compliance:  Test finned water-tube boilers in accordance with UL 795, "Commercial-Industrial Gas Heating Equipment."

1.6 COORDINATION

A. Coordinate the size and location of concrete bases.  Cast anchor-bolt inserts into the bases.  Concrete, reinforcement, and formwork requirements shall be as specified in Division 3.

B. Determine the means and methods necessary to install the equipment specified herein.  For repairs, alterations, additions and other forms of installation of equipment specified in this section into existing conditions, develop a plan including the delivery of the equipment to the site and into the space allocated for the equipment as indicated on the contract documents.  Demolition to existing features of the building or site required to accomplish the delivery and installation of the equipment to be approved by the contracting officer for this project.  Demolition to existing features of the building or site required to accomplish the delivery and installation of the equipment is included in the scope of work for this project.  Repairs and new work required to replace feature of the building or site altered in the process of delivering and installing the equipment are included in the scope of work.

1.7 WARRANTY

When warranties are required, verify with Owner's counsel that special warranties stated in this Article are not less than remedies available to Owner under prevailing local laws.  See discussion about warranties in "Common Boiler Characteristics" Article in the Evaluations in Division 15 Section "Heating Boilers and Accessories."  Coordinate with Division 1 Section "Product Requirements."

A. Special Warranty:  Manufacturer's standard form in which the manufacturer agrees to repair or replace the controls and heat exchangers of cast-iron boilers at no additional cost to the owner which fail in materials or workmanship within specified warranty period.

Verify available warranties for units and components and insert number below.

B. Warranty Period for Heat Exchangers:  [20] <Insert number> years from date of Substantial Completion.

C. Warranty Period for Vent Dampers:  [Five] <Insert number> years from date of Substantial Completion.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with these specifications, manufacturers offering products that may be incorporated into the Work include, but are not limited to, those listed below:

1. Ajax Boiler Inc.

2. Allied Engineering Co.

3. Harsco Corp.; Patterson-Kelley Co./a Harsco Co.

4. Lochinvar Corp.

5. PRECISION Boilers, LLC.

6. Raypak.

7. RBI Water Heaters.

8. RECO USA.

9. Smith, A. O. Water Products Co.

10. Teledyne Laars; Div. of Teledyne Ind., Inc.

11. Weben-Jarco.

12. <Insert manufacturer's name.>

13. Manufacturers that have obtained prior approval from the reviewing agency in accordance with Section “Submittals.”

2.2 PACKAGED BOILERS

A. Description:  Boilers shall be factory-fabricated, -assembled, and -tested finned water-tube type boilers with tubes sealed into headers pressure-tight, and set on a steel base; including insulated jacket, flue-gas vent, combustion-air intake connections, water supply and return connections, and controls.

Retain paragraph below for projects in seismic areas.

B. Base shall be fabricated and attached to the pressure vessel with reinforcement strong enough to resist boiler movement during both a thermal and a seismic event when the boiler base is anchored to the building structure.

Delete paragraph and subparagraphs below if characteristics and capacities are scheduled on Drawings.

C. Boiler Characteristics and Capacities:

1. Maximum Pressure and Temperature Rating:  [1100 kPa (160 psig), 120 deg C (250 deg F)] <Insert kPa (psig) and deg C (deg F)>.

2. Entering-Water Temperature:  <Insert deg C (deg F).>

3. Leaving-Water Temperature:  <Insert deg C (deg F).>

4. Water Flow Rate:  <Insert L/s (gpm).>

5. Maximum Pressure Drop:  <Insert kPa (psig).>

In first subparagraph below, AFUE is not available for commercial boilers rated more than 300,000 Btuh (87.9 kW).  Specify standing or intermittent pilot with minimum AFUE.

6. Minimum Efficiency:  <Insert AFUE.>

7. Number of Passes:  [One] [Two] <Insert number>.

8. Water Capacity:  <Insert L (gal.).>

Retain one of five subparagraphs below for rating methods.

9. AGA Output Capacity:  <Insert kW (kBh).>

10. DOE Output Capacity:  <Insert kW (kBh).>

11. Net I=B=R Output Capacity:  <Insert kW (kBh).>

12. Gross I=B=R Output Capacity:  <Insert kW (kBh).>

13. Equivalent Direct Radiation:  <Insert W (EDR).>

2.3 FINNED WATER-TUBE BOILER COMPONENTS

A. Heat Exchanger:

1. Finned [copper] [steel] [copper-nickel] tubing with stainless-steel baffles.

2. [Bronze] [Cast-iron] [Steel] headers.

3. [Single] [Two]-pass, [horizontal] [vertical] configuration.

4. Tubes shall be sealed in header [with silicone O-ring gaskets] [by welding] [by mechanically rolling tubes in header].

B. Combustion Chamber Internal Insulation:  Interlocking panels of refractory insulation, high-temperature cements, mineral fiber, and ceramic refractory tile for service temperatures to 1100 deg C (2000 deg F).

C. Casing:

1. Jacket:  [Sheet metal] [Stainless steel], with snap-in or interlocking closures.

2. Control Compartment Enclosure:  NEMA 250, Type 1A.

Stainless-steel enclosures are typically not painted.  If stainless steel is selected above, delete first subparagraph below.

3. Finish:  [Baked enamel over primer] [Baked enamel over galvanizing] [Powder coated].

4. Insulation:  Minimum [25-mm- (1-inch-)] [50-mm- (2-inch-)] thick [fiberglass] [mineral-fiber] insulation surrounding the heat exchanger.

5. Draft Hood:  [Integral] [External].

6. Combustion-Air Connection:  Inlet duct collar and sheet metal closure over burner compartment.

7. Mounting base to secure boiler to concrete base.

2.4 FUEL-FIRED BOILERS

A. Fuel-fired boilers shall comply with the requirements of ASHRAE/IESNA Standard 90.1 Section 6, Heating, Ventilating and Air Conditioning and Table 6.2.1.F.  Fuel-fired boilers shall also comply with the requirements of Section 7.  Service water heating and the fuel fired equipment portion of Table 7.2.2.

1. Fuel-fired boilers shall have factory-mounted controls and devices that allow for measuring, monitoring, and controlling energy consumption, output, and operating efficiencies prescribed in Section 6:  Heating, Ventilation, and Air Conditioning and Section 7:  Service Water Heating of ASHRAE/IESNA Standard 90.1 and Code of Federal Regulations (CFR) 10-CFR-435.  Factory-mounted controls shall include a controller with an LED panel capable of calculating and indicating the values required to verify the efficiencies and operating characteristics identified in ASHRAE/IESNA Standard 90.1.

2.5 BURNER

A. Burner Tubes and Orifices:  Stainless-steel, for [natural] [propane] gas. [ Mount burner tubes in a slide-out burner drawer for ease of inspection.]

Delete three subparagraphs below if capacities are scheduled on Drawings; if not, retain one of three input rating methods.

1. AGA Input:  <Insert kW (kBh).>

2. I=B=R Input:  <Insert kW (kBh).>

3. Gas Input:  <Insert mL/s (cfh).>

Retain applicable subparagraph(s) below for specified boiler.  First is typically found on sealed combustion boilers.  Second is typical with boilers vented through sidewalls.  If conventional venting is specified, delete both.

4. Sealed Combustion:  Factory-mounted centrifugal fan to draw outside air into boiler and discharge into burner compartment.

5. Direct Vent:  Factory-mounted centrifugal fan to draw flue gas out of boiler and discharge into boiler vent.

Filter option below is required only for ceramic burner element.

B. Vertical Burner:  [High-temperature stainless steel] [Ceramic] to fire in a 360-degree pattern.  Burner shall have a viewing port for observation of burner operation and a factory-mounted centrifugal fan to supply [room] [outside] air [through a replaceable 99 percent efficient (1-micrometer particles) filter] to boiler burner; fan shall be controlled to pre-purge and post‑purge the combustion chamber before firing.

Gas train description below applies to commercial boilers.  Retain any of four control sequences with any of five safety requirements.

C. Gas Train Controls:  Control devices shall be of the [full-modulation] [on-off] [off-low-high] control sequence and shall comply with the requirements in [IRI] [FMG] [ASME CSD-1] [UL].  In addition to these requirements, include shutoff cock, pressure regulator, and control valve.

D. Gas Train Accessories:  Provide an approved manual shutoff gas valve, pressure regulator, and pilot adjustment.  Pilot shall have its own separate shutoff valve.

E. Pilot:  [Standing] [Intermittent-electric-spark] [Hot-surface] pilot ignition with 100 percent main-valve and pilot-safety shutoff with electronic supervision of burner flame.

F. Flue-Gas Recirculation Fans:  Provide fans on burner assembly to recirculate flue gas to decrease oxides of nitrogen emissions to less than 30 ppm.

G. Combustion Air:  The burner shall be configured to induce combustion air directly from the room.

2.6 BOILER TRIM

Retain option in first paragraph below if using modulating or low-high-low firing sequence.

A. All included devices shall be sized in accordance with ANSI B31.9, "Building Services Piping."

B. Aquastat Controllers:  Operating [, firing rate,] and high limit.

C. Safety Relief Valve:  Relief Valve shall be ASME rated [210 kPa (30 psig)] [310 kPa (45 psig)] [517 kPa (75 psig)] <Insert kPa (psig)>.

1. Pressure Setting:  Relief valve setting shall be<Insert kPa (psig). >

D. Altitude and Temperature Gage:  Combination altitude and temperature gauge shall have a minimum 89-mm- (3-1/2-inch-) diameter, combination water-pressure and temperature gage.  Gages shall have operating-pressure and -temperature ranges so normal operating range is at approximately 50 percent of full range.

E. Boiler Air Vent:  Shall be [Automatic] [Manual].
Retain paragraph below if pump is a component of finned water-tube boiler.  Coordinate with Division 15 Section "Hydronic Pumps."

F. Drain Valve:  Shall be a minimum DN 20 (NPS 3/4) hose-end gate valve.

Retain paragraph and subparagraphs below if expansion tank is a component of finned water-tube boiler.  Coordinate with Division 15 Section "Hydronic Piping."

G. Recirculating Pump:  Boiler recirculating pump shall be non-overloading, horizontal, in-line pump with [rubber-mounted,] split- capacitor motor having thermal-overload protection and [oil] [grease] [system]-lubricated bearings; designed to operate at specified boiler pressures and temperatures.

H. Expansion Tank:  [The expansion tank shall be welded carbon steel, rated for operating pressure and temperature or minimum 860-kPa (125-psig) working pressure and 115 deg C (240 deg F) operating temperature.  Separate air charge from system water to maintain design expansion capacity by a flexible butyl-rubber bladder securely sealed into tank.  Include hose-end gate drain valve, pressure gage with minimum 75-mm (3-inch) dial, and air-charging fitting.  Factory fabricate and test tank with taps installed and labeled according to ASME Boiler and Pressure Vessel Code, Section VIII, Division 1.]

Delete first two subparagraphs below if capacities are scheduled on Drawings.

1. Tank Volume:  <Insert L (gal.). >

2. Acceptance Volume:  <Insert L (gal.). >

3. Charging Pressure:  <Insert kPa (psig). >

2.7 ELECTRIC MOTORS FOR BLOWERS

A. All electric motors used for blowers on burners and boiler trim pumps shall comply with the requirements of Section 11:  Energy Cost Budget Method and Table 10.2 of ASHRAE/IESNA Standard 90.1.

2.8 BURNER OPERATING CONTROLS

A. Description:  In order to maintain safe operating conditions, provide, as a minimum, the following burner safety controls to limit the operation of burner.

1. High Cutoff:  [Manual] [Automatic] reset stops burner if operating conditions rise above maximum boiler design temperature.

2. Water Flow Switch:  Automatic-reset paddle-switch shall prevent burner operation on low water flow.

First two subparagraphs below apply to atmospheric burners.  Some boilers may be equipped with only one of the following two switches.  Verify availability with boiler manufacturer.

3. Blocked Vent Safety Switch:  Manual-reset switch factory mounted on draft diverter.

4. Rollout Safety Switch:  Factory mounted on boiler combustion chamber.

5. Alarm Bell:  Factory mounted on control panel with silence switch; shall sound alarm for above conditions.

2.9 BOILER OPERATING CONTROLS

Retain paragraph below if controls are specified in Division 15 Section "HVAC Instrumentation and Controls."

A. Control systems for new boilers installed into existing conditions shall interface with existing control systems while having the characteristics specified herein.  Boilers installed in new conditions shall interface with the controls specified in this section and Section 15900, “Building Automation Systems” and Section 15901, “Temperature Controls.”

Delete paragraph above and retain two paragraphs and associated subparagraphs below if controls are components of finned water-tube boilers.  Coordinate with Division 15 Section "HVAC Instrumentation and Controls."

B. Boiler operating controls shall be microprocessor-based and shall include the following devices and features:

1. Control Transformer:  115 V boiler shall be fed from a single dedicated electric circuit.  Controls and other ancillaries shall be sub-fed from the boiler control panel.

Motorized vent dampers below are provided only on residential boilers.

2. Motorized Vent Damper:  Interlocked with burner to open before burner starts.  If damper fails to open, stop burner operation.

Retain one of two subparagraphs and associated subparagraph below for operating control sequences.

3. Sequence of Operation:  Electric, factory-fabricated, and field-installed panel to control burner firing rate to maintain space temperature in response to thermostat with heat anticipator located in heated space.

4. Sequence of Operation:  Electric, factory-fabricated, and field-installed panel to control burner firing rate to reset supply-water temperature inversely with outside-air temperature.  At [minus 17 deg C (0 deg F)] <Insert temperature> outside-air temperature, set supply-water temperature at [93 deg C (200 deg F)] <Insert temperature>; at [15 deg C (60 deg F)] <Insert temperature> outside-air temperature, set supply-water temperature at [60 deg C (140 deg F)] <Insert temperature>.

Retain subparagraph below with either sequence retained above.

a. Include automatic, alternating-firing sequence for multiple boilers.

2.10 BUILDING AUTOMATION SYSTEM INTERFACE

A. The boiler manufacturer shall provide factory-installed DDC microprocessor based hardware and software to enable the Building Automation System (BAS) to monitor and control the boiler and to display the boiler status and alarms specified in this paragraph and else where in this specification.  The boiler controls shall interface seamlessly with other DDC microprocessor-based building subsystems as shown on the drawings and as specified in this and other sections of the specifications.  Interface shall be [BACnet compatible] [LONtalk compatible] [Electronic to match existing].

1. Any boiler application where the boiler controls interface with a Building Automation System (BAS) having [BACnet] [LONtalk/LONworks] [Controls to match existing] compatibility, the boiler shall be provided with a factory-mounted controller having [BACnet] [LONtalk/LONworks] [Controls to match existing] compatibility.  Control devices mounted on the boiler or otherwise used to measure, monitor, or control the boiler operations and functions shall have full [BACnet] [LONtalk/LONworks] [Controls to match existing] compatibility.  Controls and control devices associated with the boiler shall function with [BACnet] [LONtalk/LONworks] [Controls to match existing] compatibility without the need or used of gateways, product specific or proprietary devices.

B. The interface between the boiler controls and BAS shall enable the BAS to read as separate and discreet points significant values and alarms on the boiler.  Use of a single set of contacts to send an alarm will not be acceptable.  The contractor shall furnish and install the necessary hardware, wiring, computing equipment and software, as defined in this specification and as required for the boiler to operate in accordance with the sequence of operation.

C. As a minimum the interface shall allow the following inputs, outputs and functions.

1. Boiler operating and alarm status.

2. Burner status.

3. Burner capacity.

4. Boiler [steam][water] pressure.

5. [Entering and leaving water temperatures][Steam pressure].

6. Boiler tripped by high/low pressure or high/low temperature or high/low fuel pressure or high/low water level.

7. Loss of electrical power.

8. Boiler [steam][water] flow.

2.11 VENTING KITS

Retain this Article if venting kit is a component of finned water-tube boiler.  Coordinate with Division 15 Section "Breechings, Chimneys, and Stacks."

A. Vent Damper:  Motorized, 24-V ac, UL listed for use on atmospheric burner boiler equipped with draft hood; motor to open and close damper; stainless-steel vent coupling and damper blade; keyed wiring harness connector plug; and dual-position switches to permit burner operation.

B. Accessories below can be included with boiler or specified in Division 15 Section "Breechings, Chimneys, and Stacks."  Consider using ASTM A 959, Type 29-4C, and stainless steel vent kit if boiler efficiency exceeds 83 percent.

C. Kit:  [ASTM A 959, Type 29-4C, stainless-steel] [Stainless-steel], [horizontal] [vertical] vent terminal, [wall] [roof] passage thimble, indoor wall plate, vent adapter, condensate trap, and sealant.

D. Combustion-Air Intake:  Stainless steel, [horizontal] [vertical] vent terminal with screen, inlet air coupling, and sealant.

Retain below only for boilers with efficiency less than 83 percent.

E. Chimney and Type B Vent Adapter:  Vent adapter and sealant.

2.12
SOURCE QUALITY CONTROL

A
The manufacturer shall test and inspect factory-assembled boilers, before shipping, in accordance with ASME Boiler and Pressure Vessel Code:  Section IV.

B.
Burner and Hydrostatic Test:  The manufacturer shall factory adjust the burner to eliminate excess oxygen, carbon dioxide, oxides of nitrogen, and carbon monoxide in flue gas and set to achieve rated combustion efficiency; perform hydrostatic test.  Boiler shall be factory hydrostatically tested.

C.
Owner shall be allowed access to observe first-hand the quality control testing of cast-iron boilers.  Architect shall be notified 14 days in advance of testing.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Before the boiler is installed, examine rough-in conditions for concrete equipment bases, anchor-bolt sizes and locations, and venting, piping and electrical connections to verify actual locations, sizes, and other conditions affecting boiler performance, maintenance, and operations.

1. Boiler locations indicated on the Drawings are approximate.  The contractor shall determine the exact locations before roughing-in for venting, piping and electrical connections.

B. The contractor shall examine mechanical spaces to verify suitable conditions exist where the boilers will be installed.  Proceed with the boiler installation only after unsatisfactory conditions have been corrected.

3.2 BOILER INSTALLATION

A. Install boilers level on a concrete base.  Concrete base shall be as specified in Division 15 Section "Basic Mechanical Materials and Methods," and concrete materials and installation shall be as specified in Division 3.

Revise first paragraph and subparagraphs below based on installed equipment.  Indicate dowel rod quantity, size, and spacing on Drawings.

B. Concrete Bases:  Boilers shall be anchored to concrete base.

1. Install dowel rods to connect the concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 450-mm (18-inch) centers around the full perimeter of base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into the structural concrete floor.

3. Accurately place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to supported equipment.

5. Cast-in-place concrete materials and placement requirements shall be as specified in Division 3.

C. Install gas-fired boilers according to NFPA 54.

D. Assemble and install boiler trim.

E. Install electrical devices furnished with boiler but not specified to be factory mounted.

3.3 CONNECTIONS

Coordinate piping installations and specialty arrangements with schematics on Drawings and with requirements specified in piping systems.  If Drawings are explicit enough, these requirements may be reduced or omitted.

A. Piping installation requirements shall be as specified in other applicable Division 15 Sections.  The drawings indicate the general arrangement of piping, fittings, and specialties.

B. Connect gas piping full size to boiler gas-train inlet with a flanged or union-type connection.

C. Connect hot-water piping to the supply and return boiler tappings with shutoff valve and union or flange at each connection.

D. Install piping from safety relief valves to nearest floor drain on heating water boilers.

Edit first paragraph below to suit Project.  Delete option if vent is specified in this Section.

E. Connect breeching full size to boiler outlet. [Refer to Division 15 Section "Breechings, Chimneys, and Stacks" for venting materials.]

F. Install piping, venting, wiring and ancillaries adjacent to boiler in an approved arrangement to allow complete service and maintenance.

G. Ground equipment according to Division 16 Section "Grounding and Bonding."

H. Connect wiring according to Division 16 Section "Conductors and Cables."

I. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

3.4 STARTUP SERVICE

Delete first paragraph below if factory-authorized service representative is not required.

A. The contractor shall engage a factory-authorized service representative to test, inspect, and adjust the boiler, its components and the equipment installation and to perform startup services.

B. Perform installation and startup checks according to manufacturer's written instructions.

C. Leak Test:  Hydrostatic test.  Repair leaks and retest until no leaks exist.

D. Operational Test:  Start units to confirm proper motor rotation and unit operation.  Adjust air-fuel ratio and combustion controls.

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

F. Adjust initial temperature set points.

G. Set field-adjustable switches and circuit breaker trip ranges as indicated.

H. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting the system to suit actual occupied conditions.  Provide up to two visits to the site outside of normal occupancy hours for this purpose, without additional cost to the Owner.

I. Prepare a written report that documents the testing procedures and their results.

3.5 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain finned water-tube boilers.  Refer to Division 1 Section "[Closeout Procedures] [Demonstration and Training]."

END OF SECTION 15514
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