FULTON PULSE COMBUSTION 

HOT WATER GAS FIRED BOILERS

PART 1: GENERAL – INSERT HERE

PART 2: PRODUCTS

2.01 MANUFACTURERS

A. Contractor shall furnish and install Fulton Pulse Combustion Model ___________ (PHW300, 500, 750, 1000, 1400 or 2000) natural gas fired hot water boiler(s) with design pressure as scheduled on the drawings. 

B. Alternate manufacturers complying with plans and specifications must be submitted and approved by the consulting engineer within 10 days prior to bid date.  (Note to Engineer: Aerco is the only other truly condensing boiler that is currently offered on the market).

2.02 GENERAL DESCRIPTION
A. Each unit shall be pulse combustion type complete with boiler fittings and automatic controls.  The boiler, with all piping and wiring, shall be completely factory assembled as a self-contained unit.  Each boiler shall be neatly finished, thoroughly tested and properly packaged for shipping.  Boiler design and construction shall be in accordance with Section IV of the ASME Code for hot water heating boilers with a maximum working pressure of ______ PSI (60 or 100 for PHW300 & 500; 60 or 160 for PHW750, 1000, 1400 or 2000).  The boiler shall be CSA (formerly AGA/CGA) approved as a direct vent boiler and comply with ASME CSD-1 Code requirements.  The boiler shall also comply with FM (or IRI).

2.03 BOILER SIZE AND RATINGS

A. The capacity of each unit shall be indicated on the drawing schedule.

B. Exit flue gas temperature of the boiler shall not exceed ______ °F gross at maximum rated input and a hot water supply temperature of ______ °F and return temperature of _____ °F.  The boiler net input shall not exceed ____________ BTU/Hr and the output not less than _________ BTU/Hr with an overall fuel-to-water efficiency of _______ %.  (For Pulse units specified with full modulation add the following: At low fire, based on 5 to 1 turndown and the same inlet and outlet water temperatures specified above, the unit shall have an overall efficiency of ______ %).

2.04 BOILER DESIGN
A. Boiler shall be firetube design, utilizing the principles of pulse combustion.  The boiler, due to the nature of pulse combustion, shall be self-aspirating, thus requiring no forced or induced draft fan to supply air for combustion after ignition.  The exhaust decoupler shall be constructed of corrosion resistant corten and shall include a flue gas condensate drain.  The boiler pressure vessel shall be completely insulated with a minimum of 2” of insulation and shall be encased in an 18 gauge metal cabinet with primer and finish coat of paint.

B. The combustor shall be constructed of SA-53B ERW pipe.  The pressure vessel shell shall be SA-53B ERW pipe or SA-285 Grade C plate.  The heads shall be SA-516 Grade 70 plate.  The pressure vessel shall be fully insulated with 2” of high temperature insulation. 

C. The pulse combustor location shall be such that all combustor assembly components are located within water backed areas.

D. External convection and radiation heat losses to the boiler room from the boiler shall be less than 0.5% of the rated input and the boiler shall not contain any refractory or refractory lined furnace or firebox.

E. The boiler shall be designed for operation in the condensing mode, in order to extract latent heat from the water in combustion products, with a minimum overall fuel-to-water efficiency of ______ % at a return water temperature of 80 °F.  This efficiency shall be obtained at full rated input capacity of the boiler.  

F. The condensing capability shall allow the boiler to be operated without the use of a 3-way valve for the boiler supply water temperature reset.  No minimum boiler return water temperature or minimum flow rate shall be required.  

G. The boiler shall include control capabilities to reset the water set point based on outside air temperature.  

2.05 BOILER FLUE VENTING

A. The Fulton Pulse Combustion Boiler shall be CSA approved as a direct vent boiler.  Conventional chimney or stack shall not be required.  Direct venting shall be accomplished with a stainless steel, single (or double) wall, vent piping installed in accordance with applicable national and local codes.  The boiler shall have the combustion air intake supply ducted with PVC pipe from outside.

(Note to Engineer: See the product data submittal sheets for venting and air intake installation requirements and additional notes at the end of this specification.  Optional single wall stainless steel venting is available for the air intake duct.)

2.06 BOILER FITTINGS

A. Safety valve(s) shall be ASME Section IV approved side outlet type.  Their size and number shall be in accordance with code requirements and set to open at ______ psig.

B. Temperature and pressure gauge shall be mounted on top of the boiler.

2.07 PULSE CONTROL SPECIFICATIONS

A. The flame safeguard system shall be Fulton Model RM7865 with LED display module.  The control shall provide a 35-second prepurge and postpurge.  The control shall maintain a running history of operating hours, number of cycles, and the most recent six faults.  The control shall have the capability to be connected to a keyboard display module that will retrieve this information.  

B. Pulse combustion controls shall include the following:

1. Operating temperature controller for automatic start and stop of the pulse combustor.

2. High limit temperature controller with manual reset.

3. One low water cutoff probe in the boiler shell with manual reset and push-to-test capability.

4. Air safety switch to prevent operation until sufficient prepurge air is assured. 

5. High condensate cut-off switch located in the exhaust decoupler.

6. Proof of flame switch to prove combustion based on pressure.

7. Gas pressure regulator shall be furnished factory installed (Note: upstream pressure not to be within the range 7” – 11” W.C.  If upstream pressure exceeds 11” W.C. an additional regulator is required).

8. Full modulation combustion control system shall be furnished which shall provide a turndown rate of 5 to 1 (3 to 1 for the PHW300) over the input range from low to high fire.  The supply temperature and setpoint temperature shall be displayed at all times by an LED readout.  Output shall be a continuous PID via 4-20 mA current.  (The control shall have the ability to reset the boiler water temperature based on outside air temperature or an input signal from a building management system).

C. All controls to be panel mounted and so located on the boiler as to provide ease of servicing the boiler without disturbing the controls and also located to prevent possible damage by water according to CSA requirements.  Electrical power supply shall be 120 volts, 60 cycle, single phase, 4.0 Amps (maximum), for control circuit requirements only.  No additional electric power shall be required for devices such as forced draft fans.  Maximum electrical usage shall be less than 70 Watts.

D. When multiple boilers are to be installed together, add the following: A sequencing control shall be provided to stage ____ boilers.  The control shall include automatic rotation of lead boiler, an adjustable outdoor reset schedule, multiple setback schedules, domestic hot water priority, and a digital display.  For modulated boilers, add the following: The control shall force each boiler to low fire, before allowing any boiler to operate at high fire.  When all boilers are running, they will then be modulated as a system.  The control shall be supplied by the boiler manufacturer, in order to ensure proper integration with the boiler controls.  For modulated boilers the control shall be a Fulton Model MCS___.

2.08 EMISSIONS

A. The boiler(s) shall operate with CO emissions less than 100 PPM corrected to 3% O2 and shall operate with NOx emissions less than 50 PPM corrected to 3% O2 over the entire turndown range. 

2.09 OPERATING MANUAL

A. Instructions for installation, operation and maintenance of the boiler shall be contained in a manual provided with each boiler unit.

B. A wiring diagram corresponding to the boiler shall be affixed to the boiler near the electrical panel.

2.010 EXTENDED WARRANTIES

A. The pressure vessel shall be guaranteed against thermal shock for 10 years when utilized in a closed loop hydronic heating system with a temperature differential of 170 °F or less.  The boiler pressure vessel shall be guaranteed accordingly without a minimum flow rate or return water temperature requirement.  The boiler shall not require the use of flow switches or other devices to ensure minimum flow. 

B. The pressure vessel shall carry a 10 year warranty against material and workmanship defects.

C. The combustor and exhaust pipes (heat exchanger) shall be guaranteed against flue gas corrosion and materials/workmanship for a period of 10 years for carbon steel boilers and a period of 5 years for stainless steel boilers.

D. All parts not covered by the above warranties shall carry a ____ year (1 – 5) warranty.  This shall include all electrical components and burner components.

PART 3: EXECUTION – INSERT HERE
NOTES TO THE CONSULTING ENGINEER

1. Condensing Design.  Due to the condensing design of the Fulton Pulse Boilers, there is no minimum return water temperature requirement as there is for non-condensing type boilers (and some other condensing boilers).  Therefore, if an outside air temperature and hot water supply temperature reset schedule is to be employed, 3-way valves that are typically used for conventional boilers can be eliminated and the boiler supply water temperature can be reset at the boiler.  

2. Condensate Drain Trap.  A condensate drain trap is necessary to collect and dispose of the flue gas condensate.

3. Flue gas Venting.  Applicable national codes for installation requirements are NFPA54/ANSI Z223.1a, National Flue Gas Code, and NFPA/ANSI211, Chimneys, Fireplaces, Vents and Solid Fuel Burning Appliances.  These codes contain information on special gas vents for category II, III and IV appliances, vent sizing, location, air space clearances to combustibles, and safe insulation practices.  In noise sensitive areas, the flue shall be supported in a manner such that vibrations in the flue shall not be transmitted to the building structure.  Spring or rubber type isolators may be required.  In the event that direct vent lengths exceed those specified on the Fulton Product Data Submittal sheets, please advise us and we will identify alternate installation configurations.

4. Vibration Isolation.  Fulton recommends that Pulse boilers be installed with vibration isolators and flex connectors.  

5. Intake and Exhaust Mufflers.  Fulton recommends the use of intake and exhaust mufflers for all installations with Pulse boilers.  These are included with all sizes above the PHW500.

6. Combustion Air Louvers.  The combustion air intake connection of the Fulton Pulse boiler can be ducted directly to the outside air, eliminating the need for combustion air louvers.  Additionally, when the air intake is ducted to the outside in this manner, interior conditioned air is not utilized for combustion air and will increase the overall building efficiency.

7. Clearance to Combustibles.  The Fulton Pulse boilers can be installed with 1” clearance to combustibles on either side of the boiler.  This applies to the sides of the boiler only, since clearances are needed at the front and rear for maintenance.  The front and rear clearances are 32” and 24” respectively for the PHW300 – PHW950 38” and 24” respectively for the PHW1400, and 38” for the PHW2000.  

