SECTION 15626

PACKAGED STEEL WATER TUBE HOT WATER BOILERS

PART 1 – GENERAL

1.1 REFERENCES

A. Comply with applicable Codes/Standards of ASHRAE 90.1, ANSI, ASME, CSD-1, NEC, UL(C), and NFPA.
1.2 SUBMITTALS

A. Submit shop drawings and product data in accordance with Division 1.

B. Manufacturer's descriptive literature, operating instructions, maintenance and repair data.

C. Manufacturer's installation instructions.

D. Detail Drawings showing dimensions and electrical diagrams.
1.3 QUALITY ASSURANCE

A. Provide factory tests to check construction, controls, and operation of unit.

B. Provide factory boiler inspection prior to shipment and submit copy of inspection report to Architect.

C. Boiler shall be warranted to operate at minimum efficiency of 80 percent at full fire.
D. See Schedule notes for emissions requirements

E. Steam quality shall be minimum 99%.
PART 2 – PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Rite
B. Bryan

C. Cleaver Brooks

D. Ajax
E. Parker
F. No Others Approved

2.2 DESIGN REQUIREMENTS

A. General:

1. Provide complete packaged water tube boiler-burner unit. All equipment is to be as specified herein and shipped as a single unit, except for those items that must be removed for shipping clearances.  Items removed for shipping clearances must be noted in the proposal and submittals.

2. Performance:  Refer to Schedule of equipment.

3. Arrangement and orientation:  Please refer to and provide in compliance with the attached plans and process and instrumentation diagrams.

B. Boiler Construction:

1. General:  Hot water heating boiler shall be designed, constructed, and labeled for 125 psi working pressure in accordance with the latest edition Section IV of the ASME Power Boiler Code, complying with all local laws, regulations, and codes having jurisdiction in the area which the facility is located.

2. Shop Hydrostatic Test:  Performed at the manufacturer's expense.  Provide certified manufacturer's Data Reports covering the boiler inspection.
3. The boiler shall be registered with the National Board of Boiler and pressure Vessels. Certification of construction and registration documentation shall be required and shall be furnished.
4. Boiler shall have a minimum of two lifting lugs at or near the top.
C. Pressure Vessel Basis of Design:

1. Provide inclined tube design with 2” non-proprietary steel tubes (0.095 inch minimum wall thickness) rolled between steel drum headers.  Headers shall be free to expand and contract.  All tubes shall be same length and configuration. Tubes shall be straight to facilitate inspection and cleaning. Tubes shall be replaceable on an individual basis.
2. Boiler shell openings shall include the following:
a. Hot water supply and return.

b. Drain.

c. Relief valve.

d. Low water cut-off.

e. Optional 3x4 hand holes (see Schedule).

D. Trim:
1. Provide (1) manual reset low water cut-off with test feature.

2. Provide manual reset high limit control.

3. Provide automatic reset temperature control.

4. Provide firing rate pressure control as required by burner firing mode.  

5. Provide relief valve.

6. Provide pressure and temperature gauge near hot water supply outlet.

E. Casing and Insulation:
1. Casing:  18 gauge galvanized steel with polyurethane or powder coating.  Design inner casing to maintain temperature above the dew point of the products of combustion and below the temperature where damage would occur to the metal.  The insulation shall be of such thickness and material to assure an outer casing temperature does not exceed the limits set forth in UL 795, Table 48.1. 

2. Observation ports for visual flame inspection shall be available in front and rear of combustion chamber.
3. Boiler shall be designed for indoor location unless noted on Schedule.  Outdoor boilers shall have suitable metal covers over the burner and gas train to protect the boiler and controls from rain.
F. General Burner Description
1. The boiler shall be provided with a powered flame retention burner. 
2. The burner shall be listed by Underwriters laboratories and shall bear the appropriate UL label.  In addition to the UL requirements, all equipment and installation procedures will meet the requirements of CSD-1 and (refer to Schedule for additional codes).  Each burner shall be designed and constructed as an integrated combustion system package - and shall be factory fire tested.
3. The power burner shall be installed on the boiler by the boiler manufacturer. 
4. The power burner shall be of welded steel construction and have a baked on powder coat finish.  The firing head shall be of the multi port design and incorporate a stainless steel, flame retention diffuser.
5. Burner management shall be accomplished with a microprocessor based flame safeguard control.
6. Pre and post purge timings shall be provided per UL and other Code requirements.   
7. All air required for combustion shall be supplied by a blower, mounted integral to the burner.  The blower wheel shall be of a directly driven forward curved “Squirrel Cage” design with horsepower and electrical characteristics as per Schedule. 
8. The fuel shall be as per schedule.  The pilot system components shall include spark ignited pilot assembly, 6000-10,000 Volt ignition transformer, pilot solenoid valve, pilot pressure regulator and manual gas shutoff cock.  The flame proving system shall be of the ultra-violet scanner or flame rod detector type.
9. Optional #2 oil (diesel) firing burner or combination gas-oil burner. See Schedule. 
G. Burner Control Panel
1. All control components shall be mounted and wired within an integral burner mounted control panel.  The panel shall incorporate an “Easy Access” (lift off) cover and will include Power On and Main Fuel indicating lights and an On/Off control switch.
H. Gas Train
1. The gas train shall consist of a manual shutoff cock, main gas pressure regulator, a minimum of two electrically operated gas valves in series, leak test cocks and a downstream gas cock.
I. Mode of Operation
1. Fuel/Air Control System
a. On-off fired boiler may rely on fixed air opening for combustion air. Low-high-low firing may be accomplished through a high-low gas valve actuator that drives a 2 position air damper. Modulation firing may be accomplished through a modulating motor with linkages to control the air damper and butterfly type proportioning valve to meet varying load conditions with recommended excess air. Optional linkageless system utilizing servo motors is also acceptable. See Schedule notes/remarks for firing mode.
b. The positioning of the modulating motor shall be controlled by a 0 to 135 Ohm modulating type pressure controller.  When the operating control is satisfied the burner shall shutoff and return to the low fire start position.  The modulating motor shall provide an electrical interlock to insure a guaranteed low fire start position prior to the pilot trial for ignition sequence.
2.3 WARRANTY 
A. All equipment is to be guaranteed against defects in material and workmanship for a period of 12 months from the date of commissioning (start-up) or 18 months from date of shipment, whichever comes first.  Provide a minimum of 25 year parts warranty for thermal shock and tube erosion in addition to standard Parts and Workmanship Warranty.
B. The boiler shall have a 25 year warranty against “thermal shock” (thermal stress cycling). 
C. The burner combustion head will carry full five (5) year replacement warranty.

PART 3 – EXECUTION

3.1 INSTALLATION

A. Install boiler on concrete pad as instructed by manufacturer.  Provide services of manufacturer's representative to supervise rigging, hoisting, and installation of the boiler.

B. Coordinate electrical and control work.

C. Install stack.

D. Install interconnecting piping.

E. Pipe relief valves to floor sink.

3.2 START‑UP

A. Provide services of manufacturer's representative to inspect boiler after installation is complete and submit report prior to start‑up, verifying installation is in accordance with specifications and manufacturer's recommendations.

B. The boiler manufacturer shall provide the services of a trained technician to assist in the boiling out, starting up, adjustment and operation of boiler and firing equipment and all other equipment furnished by the boiler manufacturer.  In addition, the engineer shall perform requisite tests and instruct the Owner's operating personnel in the proper operation and maintenance of the unit.
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