D&C  RB:hf
FACTORY PACKAGED - LOW PRESSURE 

SECTION 235239
FIRE TUBE BOILER

PART 1   GENERAL

EDIT ARTICLE BELOW AS REQUIRED.
1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Underground Fuel Storage Tanks and Fuel Systems:  Section 231313.


B.
Above Ground Fuel Storage Tanks and Fuel Systems:  Section 231323.

USE RARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


C.
Seismic Restraints:  Section 230550.


D.
Cleaning and Testing:  Section 230593.

1.02
DEFINITIONS


A.
NOx:  Oxides of nitrogen (also nitrogen oxides or NOx); all oxides of nitrogen, except nitrous oxide, expressed as nitrogen dioxide.


B.
FGR:  Flue Gas Recirculation.


C.
Small Boiler:  Boilers with inputs between 20 and 50 million BTU/hr.


D.
Mid-Size Boiler:  Boilers with inputs greater than 50 million BTU/hr and less than or equal to 100 million BTU/hr.

USE ARTICLE BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.

1.03
PERFORMANCE REQUIREMENTS


A.
Design boiler and boiler supports to withstand all seismic loads.  Refer to seismic loading criteria on the Contract Drawings.


B.
Seismic Performance:  Design and install boilers to assure continued performance of their intended function when subjected to the specified seismic forces.

USE PARAGRAPH ABOVE OR BELOW, EDIT AS REQUIRED.

C.
Seismic Performance:  Design and install boilers to assure that they remain in place with no separation of any parts when subjected to the specified seismic forces.


D.
The design of the boiler and boiler supports shall be performed by a professional engineer experienced in the seismic design of boilers.

1.04
SUBMITTALS


A.
Submittals Package:  Submit the shop drawings, product data, and quality control submittals specified below at the same time as a package.


B.
Shop Drawings:  Manufacturer’s certified detail drawings of the boiler fabrication and combustion chamber; fuel burning and handling equipment; wiring diagrams for fuel burning and handling, operating and safety controls.


C.
Product Data:  Catalog sheets, standard diagrams, standard schematic drawings, specifications and installation instructions as a package.


D.
Quality Control Submittals:



1.
Certificates:  Affidavit required under Quality Assurance Article.



2.
Company Field Advisor Data:




a.
Name, business address and telephone number of Company Field Advisor secured for the required services.




b.
Certified statement from the Company listing the qualifications of the Company Field Advisor.



3.
List of Completed Installations:  Boilers shall be factory packaged, rated and cataloged units of a nationally recognized manufacturer, approved by the Director, and shall have been in operation for a period of not less than 5 years, in the State of New York.




a.
The Director may require the manufacturer to submit evidence, that not less than 3 different installations of comparable size have been in satisfactory operation for this period of time.




b.
The 3 indicated installations shall be accessible for inspection by the Director’s Representative.

USE SUBPARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.



4.
Copy of Seismic Qualifications Certificate.


E.
Contract Closeout Submittals:



1.
Department of Labor Certification of Inspection:  Deliver 2 copies to the Director’s Representative.



2.
Operation and Maintenance Data:  Deliver 2 copies covering the installed boiler to the Director’s Representative.



3.
Service Organization Data:  Written notification from boiler manufacturer specifying the name, address, telephone number and available service programs of the manufacturers’ fully equipped and authorized service organization.

1.05
QUALITY ASSURANCE


A.
Regulatory Requirements:



1.
Packaged boiler shall be constructed, tested and stamped in accordance with the ASME Code for Low Pressure Heating Boilers.



2.
Installation of boiler shall comply with the requirements of Part 4 of Title 12 Rules and Regulations of the State of New York Industrial Code Rule No. 4 (12NYCRR4).

CHECK WITH DESIGNER FOR BOILER SIZE TO DETERMINE THE APPLICABLE REQUIREMENTS OF 6NYCRR LISTED IN SUBPARAGRAPH BELOW.


3.
Boiler shall comply with NYS Department of Environmental Conservation Law 6NYCRR, Parts 200, 201, 225, 227 and 231.



4.
Packaged boiler shall be approved by and shall bear an Underwriters’ Laboratories Label “B” for operation with the fuel required, or shall be certified by the manufacturer in writing to have been tested in accordance with the procedure prescribed by the Underwriters for Label “B”.


B.
Certification:  Affidavit by the Company Field Advisor, certifying that the boiler meets the contract requirements and is operating properly.

USE PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


C.
Seismic Qualification Certificate:  Certificate from boiler manufacturer covering boilers, accessories, supports, and components; and consisting of the following:



1.
Basis for Certification:  Indicate whether Withstand Certification is based on actual test of assembled components or on calculation.



2.
Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions, and loads transmitted to structure at each attachment point.



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



4.
Comprehensive seismic engineering analysis of boiler and boiler supports.

FILL IN BLANK IN PARAGRAPH BELOW, CHECK WITH DESIGNER.  DELETE UNDERLINE BEFORE ENTERING INFORMATION.

D.
Company Field Advisor:  Secure the services of a Company Field Advisor for a minimum of ________ working hours for the following:



1.
Render advice regarding installation and final adjustment of the boiler.



2.
Visit the Site upon completion of boiler to inspect the Work, and to notify the Director’s Representative of any Work which must be done or modified prior to NYS Department of Labor inspection.



3.
Supervise initial firing of boiler.



4.
Witness final system test and then certify with an affidavit that the boiler is installed in accordance with the Contract Documents and is operating properly.



5.
Train facility personnel on the operation and maintenance of the system (minimum of two 4 hour sessions).



6.
Explain available service programs to facility supervisory personnel for their consideration.

1.06
MAINTENANCE


A.
Maintenance Service:  A fully equipped service organization authorized by boiler manufacturer and capable of guaranteeing response within 8 hours to service calls shall be available 24 hours a day, 7 days a week to service the completed Work.


B.
Special Tools:  Deliver the following tools for each boiler to the Director’s Representative.



1.
Tools for opening manholes, handholes, and front and rear covers.



2.
Tools for adjusting, changing and cleaning burner nozzles.



3.
Brushes for cleaning boiler tubes.

PART 2   PRODUCTS

2.01
FACTORY PACKAGED FIRE TUBE BOILER

FILL IN BLANK IN PARAGRAPH BELOW WITH “DRYBACK” OR “WETBACK”.  DELETE UNDERLINE BEFORE ENTERING INFORMATION.

A.
Type:  ________ scotch marine design updraft boiler, ASME code constructed and stamped, UL labeled, factory test fired and verified.



1.
Allowable Working Pressures:




a.
Steam:  15 psig.

USE SUBPARAGRAPH ABOVE OR BELOW, EDIT AS REQUIRED.



b.
Hot Water:  30 psig.

FILL IN BLANK IN SUBPARAGRAPH BELOW WITH “2”, “3”, OR “4”, CHECK WITH DESIGNER.


2.
Horizontal Fire Tube:  ________ passes.



3.
Design boiler to fire the following:




a.
Commercial No. 2 fuel oil (CS 12-48).

USE SUBPARAGRAPH ABOVE AND/OR BELOW, EDIT AS REQUIRED.



b.
Natural gas rated at 1000 BTU pcf.



4.
Factory paint boiler assembly with enamel finish.



5.
Deliver boiler to site with only electrical, piping, and flue connections required to fire boiler.


B.
Refractory and Insulation:



1.
Apply refractories for burner cone, front and rear access doors in accordance with manufacturer’s design requirements.



2.
Insulate boiler with 2 inches of fiberglass or mineral wool blanket of class suitable for continuous boiler operating temperatures.  Cover with minimum 22 gauge steel jacket.

USE ONE OF THE 3 PARAGRAPHS BELOW, EDIT AS REQUIRED.FILL IN BLANK IN PARAGRAPH BELOW WITH “PRESSURE ATOMIZING” OR “AIR ATOMIZING”, CHECK WITH DESIGNER.  DELETE UNDERLINE BEFORE ENTERING INFORMATION.

C.
Oil Burner Assembly:  UL labeled, forced draft, ________ type designed to ensure flame retention.



1.
Include flame safeguard, air flow safety switch, ignition transformer, and operating and safety high limit controls with burner.

USE SUBPARAGRAPH BELOW FOR BOILERS 100 HP AND LARGER.



a.
Additionally include combustion air damper and oil valve operated by roller cam fuel metering system which regulates fire according to load demand.

USE SUBPARAGRAPH BELOW FOR PRESSURE ATOMIZING BURNERS.




1)
Furnish potentiometer to regulate or limit burner firing rate.

USE SUBPARAGRAPH BELOW FOR AIR ATOMIZING BURNERS.




2)
Furnish potentiometer to regulate operation of damper control motor.



2.
Ignition (Pressure Atomizing Burner):




a.
Direct spark system.




b.
Premix type gas pilot with automatic electric ignition, and ultraviolet flame detector.

USE SUBPARAGRAPH ABOVE OR BELOW.  USE ONLY ONE IGNITION TYPE IN SUBPARAGRAPH ABOVE.  CHECK WITH DESIGNER.


3.
Ignition (Air Atomizing Burner):  Premix gas pilot with automatic electric ignition, and lead sulfide flame detector.



4.
Firing Sequence (Pressure Atomizing Burner):




a.
On-Off.




b.
High-low fire with low fire start.




c.
Full modulation.

USE SUBPARAGRAPH ABOVE OR BELOW.  USE ONLY ONE FIRING SEQUENCE TYPE IN SUBPARAGRAPH ABOVE.  CHECK WITH DESIGNER.


5.
Firing Sequence (Air Atomizing Burner):  Full modulation.



6.
Oil Supply Pump:

USE ONE OF 3 SUBPARAGRAPHS BELOW AS REQUIRED BY BOILER SIZE. CHECK WITH DESIGNER.



a.
Direct driven from blower motor.




b.
Belt driven from double shaft blower motor.




c.
Separate pump and motor set.



7.
Oil Train (Pressure Atomizing Burner):




a.
Oil filter(s).




b.
Secondary strainer.




c.
Pressure gauge.




d.
Solenoid valve.




e.
Bypass solenoid valve.




f.
Pressure regulator.




g.
Secondary solenoid valve.




h.
Check valve.




i.
Metering valve.

USE SUBPARAGRAPH ABOVE OR BELOW, EDIT AS REQUIRED.  EDIT COMPONENTS AS REQUIRED BY BOILER SIZE.  CHECK WITH DESIGNER.


8.
Oil Train (Air Atomizing Burner):




a.
Air compressor and motor.




b.
Inlet air filter.




c.
Air proving switch.




d.
Air pressure gauge.




e.
Oil strainer.




f.
Secondary strainer.




g.
Pressure gauge.




h.
Dual oil solenoid valve.




i.
Oil metering valve.




j.
Relief valve.




k.
Air atomizing interlock and air/oil nozzle.

EDIT PARAGRAPH BELOW AS REQUIRED BY BOILER SIZE, AND UL, FM, OR IRI REQUIREMENTS.

D.
Gas Burner Assembly:  UL labeled, forced draft, radial port type designed to insure flame retention.



1.
Include flame safeguard, air flow safety switch, ignition transformer, and operating and safety high limit controls with burner.

USE SUBPARAGRAPH BELOW FOR BOILERS 100 HP AND LARGER.



a.
Additionally include combustion air damper and gas butterfly valve operated by roller cam fuel metering system to regulate fire according to demand.  Furnish potentiometer to regulate or limit burner firing rate.



2.
Ignition:  Premix type gas pilot with automatic electric ignition, and ultraviolet flame detection.



3.
Firing Sequence:

USE ONE OF 3 SUBPARAGRAPHS BELOW, EDIT AS REQUIRED BY BOILER SIZE.  CHECK WITH DESIGNER.



a.
On-off.




b.
High low fire with low fire start.




c.
Full modulation.

EDIT COMPONENTS IN SUBPARAGRAPH BELOW AS REQUIRED BY BOILER SIZE.  SELECT APPLICABLE REGULATORY AGENCY.  CHECK WITH DESIGNER.


4.
Gas Train:  Prepiped according to boiler size and UL, FM, or IRI requirements.  Gas burner piping shall start or stop gas flow, regulate gas pressure, and stop flow in event of power failure.




a.
Main & checking gas cock.




b.
Pressure regulator with vent port.




c.
Primary shutoff valve.




d.
Plugged leakage test connection.




e.
Motorized shutoff valve with proof of closure switch.




f.
High and low gas pressure switches with vent ports.




g.
Second motorized safety shutoff valve.




h.
Vent valve.




i.
Pilot shutoff cock, pressure regulator and solenoid valve.




j.
Pilot pressure gauge and high pressure switch.

EDIT PARAGRAPH BELOW AS REQUIRED BY BOILER SIZE, AND UL, FM, OR IRI REQUIREMENTS.  FILL IN BLANK IN WITH “PRESSURE ATOMIZING” OR “AIR ATOMIZING”, CHECK WITH DESIGNER.  DELETE UNDERLINE BEFORE ENTERING INFORMATION.

E.
Combination Gas and Oil Burner:  UL labeled, forced draft ________ radial port type designed to ensure flame retention.



1.
Includes flame safeguard, air flow safety switch, ignition transformer, operating and safety limit controls, and manual fuel selector switch.

USE SUBPARAGRAPH BELOW FOR BOILERS 100 HP AND LARGER.



a.
Additionally include combustion air damper, gas butterfly valve, and oil modulating valve which are operated by roller cam fuel metering system which regulates fire according to load demand.  Furnish potentiometer to regulate or limit burner firing rate.



2.
Ignition (Combination Gas and Pressure Atomizing Oil Burner):




a.
Direct spark system for fuel oil, and premix type gas pilot with automatic electric ignition for gas; and ultraviolet flame detection.




b.
Premix type gas pilot with electric ignition for oil or gas, and ultraviolet flame detection.

USE SUBPARAGRAPH ABOVE OR BELOW.  USE ONLY ONE OF IGNITION TYPES IN SUBPARAGRAPH ABOVE.  CHECK WITH DESIGNER.


3.
Ignition (Combination Gas and Air Atomizing Oil Burner):  Premix type gas pilot with electric ignition for oil or gas, with lead sulfide flame detection.



4.
Firing Sequence (Combination Gas and Pressure Atomizing Oil Burner):




a.
On-off.




b.
High low fire with low fire start.




c.
Full modulation.

USE SUBPARAGRAPH ABOVE OR BELOW.  USE ONLY ONE OF FIRING SEQUENCES IN SUBPARAGRAPH ABOVE.  CHECK WITH DESIGNER.


5.
Firing Sequence (Combination Gas and Air Atomizing Oil Burner):  Full modulation.



6.
Oil Supply Pump:

USE ONE OF 3 SUBPARAGRAPHS BELOW, AS REQUIRED BY BOILER SIZE.  CHECK WITH DESIGNER.



a.
Direct driven from blower motor.




b.
Belt driven from double shaft blower motor.




c.
Separate pump and motor set.

EDIT COMPONENTS IN SUBPARAGRAPH BELOW AS REQUIRED BY BOILER SIZE.  CHECK WITH DESIGNER.

7.
Oil Train:




a.
Oil filter.




b.
Secondary strainer.




c.
Pressure gauge.




d.
Solenoid valve.




e.
Bypass solenoid valve.




f.
Pressure regulator.




g.
Secondary solenoid valve.




h.
Check valve.




i.
Metering valve.

USE 4 SUBPARAGRAPHS BELOW FOR COMBINATION GAS AND AIR ATOMIZING OIL BURNERS ONLY.



j.
Air compressor and motor.




k.
Inlet air filter.




l.
Air proving switch.




m.
Air pressure gage.

EDIT COMPONENTS IN SUBPARAGRAPH BELOW AS REQUIRED BY BOILER SIZE.  SELECT APPLICABLE REGULATORY AGENCY.  CHECK WITH DESIGNER.


8.
Gas Train:  Prepiped according to boiler size and UL, FM, or IRI requirements.  Gas burner piping shall start or stop gas flow, regulate gas pressure, and stop flow in event of power failure.




a.
Main and checking gas cock.




b.
Pressure regulator.




c.
Primary shutoff valve.




d.
Plugged leakage test connection.




e.
Motorized shutoff valve with proof of closure switch.




f.
High and low gas pressure switch.




g.
Secondary motorized safety shutoff valve.




h.
Vent valve, located between shutoff valves.

2.02
CONTROLS AND CABINET


A.
Cabinet:  NEMA moisture and dustproof with keyed lock.


B.
Controls:



1.
Electronic flame safeguard control.



2.
Control circuit fuse.



3.
Circuit transformer.



4.
Control circuit switch.



5.
Burner switch.



6.
Manual potentiometer (modulating unit).



7.
Indicating lights for flame failure, low water, ignition and main fuel.



8.
Number terminal strip and coded wiring.



9.
Nameplate.



10.
Relays for automatic operation and motor starters.

USE SUBPARAGRAPH BELOW WITH COMBINATION GAS AND OIL BURNERS ONLY.


11.
Manual fuel selector switch.

2.03
STEAM BOILER ACCESSORIES AND TRIM


A.
Low water cut-off and pump control, and alarm switch and bell.


B.
Operating and limit pressure control.


C.
Modulating pressure control.


D.
Safety relief valve.


E.
Gauge glass with try cocks and drain valve.


F.
4-1/2 inch pressure gauge with syphon and shutoff cock and test connection.


G.
Stack thermometer, 150 degrees F to 750 degrees F.

2.04
WATER BOILER ACCESSORIES AND TRIM


A.
Low water cut-off with drain valve.


B.
Operating and high limit temperature control.


C.
Modulating temperature control.


D.
Temperature gauge and pressure gauge.


E.
Water safety relief valve.


F.
Stack thermometer, 150 degrees F to 750 degrees F.


G.
High limit control:  Adjustable electric temperature controller (aquastat), set to shut down the burner when the temperature in the boiler reaches the pre-determined setting.  Limit controller shall be of the manual reset type, with a range of from 120 degrees F to 220 degrees F.


H.
Low water cut-off with manual reset and alarm switch with remote alarm bell at location as directed.  Bell shall be an Edwards Co. No. 340, 4-inch alarm gong, arranged for conduit connection, for use on 120 volt, 60 cycle, single phase service.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Install boiler at location noted on the drawings, of such a physical size, that can be satisfactorily arranged in the space available, and provide sufficient room for replacing boiler tubes, cleaning and servicing of all components.


B.
Place NYS Department of Labor certificate of inspection in framed glass holder and post near the boiler prior to operation of the boiler.


C.
Attach identification number assigned by the Commissioner of NYS Department of Labor to boiler.


D.
Perform testing as specified in Section230593.

3.02
FUEL FOR START-UP AND TESTING


A.
Oil:



1.
Connect to fuel storage tank(s).  See Section 231313 and 231323.



2.
Connect to existing fuel oil piping.

USE PARAGRAPH ABOVE AND/OR BELOW.  EDIT SECTION NUMBER IN FIRST SUBPARAGRAPH ABOVE AS REQUIRED.  USE ONLY ONE CHOICE FOR EACH FUEL TYPE.

B.
Gas:



1.
Connect to existing gas piping.



2.
Connect to new gas service piping by others.

3.03
FIELD QUALITY CONTROL


A.
Preliminary Requirements:



1.
Employ the services of Company Field Advisor to complete duties specified in Quality Assurance Article.


B.
Boiler Pre-Start Up and Start-Up:



1.
Arrange with State Department of Labor for inspection of boiler upon completion of installation.




a.
Do not operate boiler until State Department of Labor inspection is made and a Certificate of Inspection is posted.




b.
Pay application and inspection fees required by State Department of Labor.




c.
Prepare boiler for internal inspection or hydrostatic pressure test on the date specified by the Department of Labor inspector.





1)
Remove manhole and handhole plates, and washout plugs in the water column connection.





2)
Remove brick work and insulation if requested by the State Department of Labor inspector.





3)
Remove gages for testing if requested by State Department of Labor inspector.





4)
Stop leaks of steam or hot water into the boiler being inspected.





5)
Make available to the State Department of Labor inspector a competent person to be placed under the inspector’s supervision if necessary to disassemble, reassemble, test, adjust, operate or subject to forcible handling any part of the boiler.



2.
Preliminary System Tests:




a.
Preparation:  After the State Department of Labor Certificate of Inspection has been posted, fire the boiler for the purpose of checking general operation, proving mechanical and electrical controls, and making necessary adjustments.  Operate the system long enough to assure that it is performing properly.




b.
Run preliminary test for the purpose of:





1)
Determining whether the boiler and appurtenances are in suitable condition to conduct the acceptance test.





2)
Checking the adjusting equipment.





3)
Training Facility personnel.



3.
System Acceptance Test:




a.
Preparation:  Notify the Director’s Representative at least 3 working days prior to the test so arrangements can be made to have a Facility Representative witness the test.




b.
Make the following tests:





1)
Operate boiler, appurtenances, and fine tune adjustable devices.





2)
Test alarm indicating devices.





3)
Operate for a sufficient period of time to demonstrate satisfactory overall performance of the heating system.




c.
Supply equipment necessary for system adjustment and testing.




d.
Submit a typewritten report of the test results, signed by the Company Field Advisor and the Director’s Representative.  Enclose a copy of the report in a metal frame covered with plastic sheet glazing and mount it adjacent to the control panel.

END OF SECTION
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