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BEFORE INCLUDING ANY REQUIREMENTS FOR SEISMIC RESTRAINTS, VERIFY WITH TEAM LEADER AND/OR STRUCTURAL DESIGNTHAT IT IS REQUIRED FOR PROJECT. 
SECTION 235233
WATER TUBE BOILER

PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE

EDIT BELOW AS REQUIRED.

A.
Smoke Flue Pipe and Breeching:  Section 235116.


B.
Cleaning and Testing:  Section 230593.


C.
Wiring for Motors and Motor Controllers:  Section 260523.


D.
Motors and Motor Controllers:  Section 260221.

USE PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


E.
Seismic Restraints:  Section 230550.

USE ARTICLE BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.

1.02
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.

1.03
SUBMITTALS


A.
Shop Drawings:  Details of the boiler construction and combustion chamber.


B.
Product Data:  Manufacturer’s catalog sheets, specifications, schematic wiring diagrams, and installation instructions for the boiler and appurtenances as a package.


C.
Quality Control Submittals:

USE SUBPARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.



1.
Copy of Seismic Qualifications Certificate.


C.
Contract Closeout Submittals:



1.
Department of Labor Certification of Inspection:




a.
Deliver to the Director’s Representative 2 copies of the NYS Department of Labor certificate of inspection.



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

1.03
QUALITY ASSURANCE


A.
Regulatory Requirements:



1.
Boiler shall be designed, constructed and tested in accordance with the ASME Boiler Code, Section IV, Heating Boilers.



2.
Installation of boilers 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).



3.
All electrical components shall be UL listed.

USE PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


B.
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.

PART 2   PRODUCTS

2.01
BOILERS, GENERAL


A.
Method of Rating:

DELETE SUBPARAGRAPH BELOW IF WATER BOILER.


1.
Each steam boiler shall produce continuously the pounds of steam per hour, noted on the drawings, from and at 212 degrees F, or the equivalent boiler horsepower based on 34.5 lbs of steam, per horsepower, per hour.

DELETE SUBPARAGRAPH BELOW IF STEAM BOILER.


2.
Each water boiler shall produce continuously the BTU per hour, noted on the drawings, at the boiler outlet.  For the purpose of determining the heating surface required, each equivalent boiler horsepower shall equal 33,475 BTU per hr.


B.
Fuel:  Design boiler-burner units for firing with Commercial No. 2 fuel oil (CS 12-48).

DELETE PARAGRAPH BELOW IF OIL FIRED. FILL IN SPACES BELOW, DELETE UNDERLINES.

C.
Fuel:  Design boiler-burner units for firing with ____________ gas, rated at ____________ BTU pcf.


D.
Boiler-Burner-Control Unit:  Each boiler shall be a complete factory assembled and packaged unit, consisting of a steel membrane wall water-tube boiler; a complete complement of boiler fittings and trimmings; fuel burning equipment; automatic combustion operating and safety controls; forced draft fan, piping and wiring.  Mount boiler on a structural steel frame, which shall be an integral part of the unit, and shall include all additional steel members required to mount the control panel, forced draft fan and motor, platforms and walkways and all accessories.


E.
Refractory and Insulation:



1.
Ship all boilers with factory installed refractory and insulation.  Provide gas tight front and rear access doors, insulated with high temperature castable refractory.  Doors shall be removable for access to all refractory surfaces and shall be complete with a heat resistant glass observation part.  All fireclay brick and shapes, utilized in lining the combustion chamber shall be super duty fireclay brick.



2.
Insulate the entire shell of each boiler with 2 inch thick fiber glass blanket insulation, or thermally equivalent insulation as approved, covered with a factory applied No. 16 and 20 gage sheet steel jacket.  Coat all exposed surfaces of the boiler, supporting steel, sheet steel jacket and all exposed metal Work with a factory applied primer paint and finish with a heat resistant enamel.


F.
Combustion Air Equipment:  Provide a forced draft blower mounted on the front of the boiler, direct connected to electric motor.  Blower wheel shall be of the enclosed centrifugal type; statically and dynamically balanced for vibration free and noiseless operation.


G.
Burners and Accessories:



1.
Provide each boiler with complete factory installed fuel burning equipment designed for the fuel specified.

DELETE SUBPARAGRAPH BELOW WHEN GAS FIRED BOILERS ARE REQUIRED.


2.
Oil Burning Equipment:  Burner shall be of the pressure atomizing type, equipped for high and low firing with           electric ignition.  Equipment shall include automatic electric ignition, oil pump, oil pressure regulating devices, solenoid shut-off valves, pressure gages and all accessories required for proper operation with the burner furnished, whether or not such equipment is shown on the drawings or specified.

DELETE SUBPARAGRAPH BELOW WHEN OIL FIRED BOILERS ARE REQUIRED.  CHECK WITH DESIGNER FOR TYPE OF FUEL TRAIN.  IF AN FIA OR FM IS REQUIRED EDIT BELOW.


3.
Gas Burning Equipment:  Burner shall be of the high radiant multi-port type, equipped for high and low firing.  Equipment shall include gas pilot of the premix type with automatic electric ignition; manual main shut-off cock, manual gas pilot shut-off cock, main gas pressure regulating valve, electric operated gas shut-off valve of the diaphragm type, air fuel interlocks, all as required for proper operation of the burner furnished, whether or not such equipment is shown on the drawings or specified.


H.
Combustion and Safety Controls:



1.
Provide each boiler with complete controls, factory installed and wired by the boiler manufacturer.  Controls, in general shall be installed in a NEMA 1 gasketed enclosure, with a door.  Install cabinet on the boiler or boiler frame.  Controls shall include the electric programming relay, motor controllers and control switches.

DELETE SUBPARAGRAPH BELOW IF GAS FIRED.


2.
Oil Burner Combustion Controls:  Control system shall be of the fully automatic electronic programming type, with a ultra-violet sensing element.  Controls shall include a programming relay for starting and stopping the burner, and provisions for pre-combustion and post-combustion purging.  In addition provide a manual-automatic selector switch, to allow for fully automatic firing or manual control at any desired rate.

DELETE SUBPARAGRAPH BELOW IF OIL FIRED.


3.
Gas Burner Combustion Controls:  Control system shall be of the fully automatic electronic type, with an ultra-violet sensing element.  Controls shall include a programming relay for starting and stopping the burner and provisions for pre-combustion and post-combustion purging.  In addition provide a manual-automatic selector switch to allow for fully automatic firing or manual control at any desired rate.

2.02
STEAM BOILERS


A.
Accessories and Trim:



1.
Steam pressure gage, minimum 4 inch diameter, 0 to 30 psig range, complete with syphon and stop cock.

FILL IN BLANK IN PARAGRAPH BELOW, DELETE UNDERLINE.


2.
Combination pump controller, low water cut-off and alarm switch, with built-in water column, complete with three gage cocks, guards and a blow down valve piped to terminate at nearest point of waste, at location where directed and approved.  Install an alarm bell in the          , at location as directed.  Bell shall be an Edwards Cat. No. 340, 4 inch alarm gong, arranged for conduit connection, for use on 120 volt, 60 cycle, single phase service.



3.
Safety valve or valves, in number and size to provide the relief capacity required by the codes.  Valves shall be complete with test levers and the discharge outlets shall be piped to terminate at nearest point of waste, at location where directed and approved.



4.
Dial type stack thermometer, 150 degrees F to 750 degrees F range, installed in the smoke outlet from each boiler, located where it may be easily observed and read.



5.
Operating Control:  Adjustable electric pressure controllers (Pressurestat), set to maintain a pre-determined pressure in the boiler, with a range of 0 to 15 psi, set to cut-in at 1 psi and out at 5 psi.



6.
High Limit Controls:  Adjustable electric pressure controllers (Pressurestats), set to shut down the burner when the pressure in the boiler reaches the pre-determined setting.  Limit controllers shall be of the manual reset type, with a range of from 0 to 15 psi, set at 8 psi.



7.
Low water cut-off with manual reset and alarm switch.  Connect to alarm bell previously specified under this Section.

2.03
WATER BOILERS


A.
Accessories and Trim:



1.
Dial type combination pressure and temperature gage, or a separate pressure gage and thermometer.  Gages shall be of the dial type, a minimum of 4 inch in diameter, and if separate gages are installed, both gages shall be located where they may be easily observed and read, without the observer changing position or location.



2.
Safety valve or valves, in number and size to provide the relief capacity required by the codes.  Valves shall be complete with test levers and the discharge outlets shall be piped to terminate at nearest point of waste, at location where directed and approved.



3.
Dial type stack thermometer, 150 degrees F to 750 degrees F range, installed in the smoke outlet from each boiler, located where it may be easily observed and read.



4.
Operating Control:  Adjustable electric temperature controller (aquastat), set to maintain a pre-determined temperature in the boiler, with a range of from 120 degrees F to 220 degrees F.



5.
High Limit Controls:  Adjustable electric temperature controllers (aquastats), set to shut down the burner when the temperature in the boiler reaches the predetermined setting.  Limit controllers shall be of the manual reset type, with a range of from 120 degrees F to 220 degrees F.

FILL IN BLANK IN PARAGRAPH BELOW, DELETE UNDERLINE.


6.
Low water cut-off with manual reset and alarm switch.  Install an alarm bell in the          , 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.



7.
Dip Tube:  Install as an integral part of boiler water outlet nozzle.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Install boilers in number, capacity and in locations noted on the drawings, of such a physical size, that can be satisfactorily arranged in the space available, and provide sufficient room for the cleaning and servicing of all components.


B.
Provide framed glass holder for NYS Department of Labor certificate of inspection, and post near the boiler prior to operation of the boiler.


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

3.02
FUEL FOR START-UP AND TESTING

DELETE PARAGRAPH BELOW IF GAS FIRED.

A.
Oil:  Refer to Section entitled “Fuel Storage Tanks and Accessories”.

DELETE PARAGRAPH BELOW IF OIL FIRED.

B.
Gas:  Connect to existing installed gas piping or install gas service piping for firing boilers, all as required by the drawings and the specifications.

3.03
FIELD QUALITY CONTROL


A.
Preliminary Requirements:



1.
Provide the services of a competent field service representative of the boiler-burner unit manufacturer for the following:




a.
Inspect boiler installations prior to start-up.




b.
Supervise initial firing of boilers.




c.
Instruction of State Personnel.




d.
Service.



2.
Upon completion of boiler installation, the manufacturer’s representative shall visit the site; inspect the installations and notify the Director’s Representative of any Work which must be done or modified prior to NYS Department of Labor inspection.


B.
Boiler Start Up:



1.
Arrange with NYS Department of Labor for inspection of boilers upon completion of installation.




a.
Do not operate boilers until NYS Department of Labor inspection is made and a Certificate of Inspection is received.




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




c.
Prepare boilers 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 grates of internally fired boilers.





3)
Remove as directed by the NYS Department of Labor inspector, brick work and insulation.





4)
Remove steam gage for testing if required by NYS Department of Labor inspector.





5)
Stop leaks of steam or hot water into the boiler being inspected from the other components.





6)
Provide to the NYS Department of Labor inspector a competent person to be placed under the inspector’s supervision to dissassemble, reassemble, test adjust, operate or forcible handling any part of the boiler.



2.
Upon completion of required Work, and receipt of Department of Labor Certificate of Inspection for each boiler, the manufacturer’s representative shall supervise boiler start-up.




a.
Fire the boilers and conduct a preliminary test, for the purpose of checking general operation of the boilers, proving mechanical and electrical controls and making necessary adjustments.




b.
Provide pre-start check list, start-up list and operating instructions for each type of boiler, framed under rigid plastic and placed where directed in the Boiler Room.


C.
Instruction of State Personnel:  The manufacturer’s representative shall instruct duly authorized State Personnel in the operation and maintenance of the boilers and all accessories.  Provide a minimum of 8 hours for on-site instruction purposes, exclusive of all pre-start-up, start-up and service call time.

END OF SECTION
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