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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 235223
CAST IRON BOILER

USE THIS SECTION FOR LOW PRESSURE BOILER; MAXIMUM 15 PSIG.
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 PARAGRAPH BELOW WITH WATER BOILERS.

C.
Combination System Strainer and Air Eliminator:  Section 232006.


D.
Cleaning and Testing:  Section 230593.

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.
Product Data:  Manufacturer’s catalog sheets, specifications and installation instructions.


B.
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.

USE SUBPARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


3.
Copy of Seismic Qualifications Certificate.

C.
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 products 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 fully equipped and authorized service organization.

1.04
QUALITY ASSURANCE


A.
Regulatory Requirements:



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



2.
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).



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


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 UNDERLINES 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.
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.



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



5.
Explain available service programs to facility supervisory personnel for their consideration.

1.05
MAINTENANCE


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


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



1.
Tools for opening access plates.



2.
Tools for adjusting and cleaning burners.



3.
Brushes for cleaning flue and smoke hood.

PART 2   PRODUCTS

2.01
CAST IRON BOILER


A.
Cast iron sectional unit, with insulated steel jacket, and capable of developing full IBR gross output capacity at 100 percent firing rate.



1.
Type:

INCLUDE “FACTORY TEST FIRED” IN SUBPARAGRAPH BELOW ONLY WHEN DIRECTED BY DESIGNER.



a.
Packaged fully assembled unit, factory test fired.

USE SUBPARAGRAPH ABOVE OR BELOW.  CHECK WITH DESIGNER.  INCLUDE “FACTORY TEST FIRED” IN SUBPARAGRAPH ABOVE ONLY WHEN DIRECTED BY DESIGNER.



b.
Field assembled unit.



2.
Allowable Working Pressures:




a.
Steam:  15 psig.

USE SUBPARAGRAPH ABOVE OR BELOW, EDIT AS REQUIRED.



b.
Hot Water:  30 psig.



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.
Water Boiler Trim:



1.
ASME pressure relief valve.



2.
Combination pressure/temperature gauge.



3.
Hi-limit temperature control with manual reset.



4.
Lo-limit operating control.



5.
Blowoff pipe and valve.



6.
U.L. labeled low water fuel cut-off with manual reset and alarm.



7.
Built in air eliminator.




a.
Boilers without built-in air eliminators may be submitted for approval if separate combination system strainer and air eliminator is provided.  See Section 232006.

USE PARAGRAPH ABOVE OR BELOW.  CHECK WITH DESIGNER.

C.
Steam Boiler Trim:



1.
ASME steam relief valve.



2.
Combination pressure/vacuum gauge.



3.
Hi-limit pressure control with manual reset.



4.
Low-limit operating control.



5.
Gauge glass with gauge cocks and guards.



6.
Blow off pipe and valve.

EDIT PARAGRAPH BELOW AS REQUIRED, CHECK WITH DESIGNER.

D.
Boiler Accessories:

THREE SUBPARAGRAPHS BELOW CAN BE USED WITH STEAM BOILERS.  USE FIRST SUBPARAGRAPH BELOW WITH ON-OFF PUMP CONTROL.  USE SECOND SUBPARAGRAPH BELOW WITH GRAVITY SYSTEMS.  USE FIRST AND THIRD SUBPARAGRAPHS BELOW WITH PROPORTIONING FEED WATER VALVES.


1.
UL labeled low water fuel cut-off and pump control with alarm.



2.
UL labeled low water fuel cut-off and water feeder with alarm.



3.
UL labeled electric proportioning controls.

USE SUBPARAGRAPH BELOW WITH STEAM OR WATER BOILERS WHEN DIRECTED BY DESIGNER.


4.
Tankless water heater.

USE SUBPARAGRAPH BELOW WITH NATURAL DRAFT BOILERS.  ALSO USE SUBPARAGRAPH BELOW WHEN AN ADDITIONAL BAROMETRIC DAMPER IS REQUIRED FOR BALANCED DRAFT BOILER, CHECK WITH DESIGNER.


5.
Barometric damper.


E.
Burners:  UL labeled, pressurized atomized with flame retention, fuel control equipment, valves, pumps, and operating and safety controls.

FILL IN BLANK IN SUBPARAGRAPH BELOW WITH “NATURAL”, “FORCED” OR “BALANCED”, CHECK WITH DESIGNER.  DELETE UNDERLINE BEFORE ENTERING INFORMATION.


1.
Draft Type:  ____________.

SELECT APPLICABLE REGULATORY AGENCY IN PARAGRAPH BELOW.  CHECK WITH DESIGNER.

F.
Burner Fuel Trains:  Manufacturer designed and listed, as part of the packaged unit, conforming to UL, FM, IRI or CSD-1 standards.

USE ONLY ONE OF 3 PARAGRAPHS BELOW.

G.
Gas Burner Controls:



1.
Ignition:




a.
Electric-gas ignition with proven interrupted gas pilot, and air flow switch.

USE SUBPARAGRAPH ABOVE OR BELOW.  IGNITION TYPE DEPENDENT ON BURNER CONTROL BEING INSTALLED.  CHECK WITH DESIGNER.



b.
Electric-gas ignition with proven intermittent gas pilot and air flow switch.



2.
Operation Controls:

USE ONLY ONE OF 7 SUBPARAGRAPHS BELOW, CHECK WITH DESIGNER.



a.
On-off operation with single position air, single position gas.




b.
On-off operation with low fire start, high fire run, two-position air, two-position gas.




c.
On-off operation with low-high-low off, two-position air, two-position gas.




d.
On-off operation with proven low fire start and full modulating firing.

CHANGE “ONE-POSITION AIR” TO “TWO-POSITION AIR” IN SUBPARAGRAPH BELOW WHEN DIRECTED BY DESIGNER.



e.
On-off operation, pre-purge, low fire start high fire run, one-position air.





1)
Prewired control panel incorporating electronic combustion safeguard primary control with pre-purge timing, ultraviolet sensitive flame detector, and motor starter relay, and dual automatic gas valves.




f.
On-off, pre-purge, low fire start, high fire run, two-position air.





1)
Prewired control panel incorporating electronic combustion safeguard, primary control with pre-purge timing, ultraviolet sensitive electronic flame detector and motor starter relay, and dual automatic gas valves.




g.
Full modulation with pre-purge, proven low fire start, high fire run with post-purge and modulating fire control.





1)
Prewired control panel incorporating electronic combustion safeguard primary control with pre-purge and post-purge programming, modulating sub-panel with manual potentiometer, ultraviolet sensitive electronic flame detector and motor starter relay, and dual automatic gas valves.


H.
Oil Burner Controls:



1.
Ignition:




a.
Direct spark ignition.

USE SUBPARAGRAPH ABOVE OR BELOW.  IGNITION TYPE DEPENDENT ON BURNER CONTROLS BEING INSTALLED.  CHECK WITH DESIGNER.



b.
Electric-gas ignition with proven interrupted gas pilot and air flow switch.



2.
Operation Controls:

USE ONLY ONE OF 7 SUBPARAGRAPHS BELOW, CHECK WITH DESIGNER.



a.
On-off, single position air, single position oil.




b.
On-off, low fire start, high fire run, two-position air, two-position oil.




c.
On-off, timed pre-purge, low fire start, high fire run, two-position air, cadmium sulfide flame detector, primary control, and air-fuel control motor.




d.
On-off, timed pre-purge, low fire start, high fire run, two-position air control.  Cadmium sulfide flame detector, primary control, motor starter relay and air-fuel control motor.




e.
On-off, pre-purge, low fire start, high fire run, two-position air control, electronic combustion safeguard primary control with pre-purge timing, ultraviolet sensitive electronic flame detector, motor starter relay, and air-fuel control motor.

CHANGE “TWO-POSITION AIR” TO “POST-PURGE, TWO-POSITION AIR” IN SUBPARAGRAPH BELOW WHEN DIRECTED BY DESIGNER.



f.
On-off time pre-purge, low fire start, high fire run, two-position air.

CHANGE “PRE-PURGE TIMING” TO “PRE-PURGE, POST-PURGE PROGRAMMING” IN SUBPARAGRAPH BELOW WHEN DIRECTED BY DESIGNER.




1)
Prewired control panel incorporating electronic combustion safeguard primary control with pre-purge timing, ultraviolet sensitive electronic flame detector, and motor starter relay.




g.
Full modulation, pre-purge, proven low fire start, high fire run, post-purge with modulating fire control.





1)
Prewired control panel incorporating electronic combustion safeguard primary control with pre-purge, post-purge programming, modulating sub-panel with manual potentiometer, ultraviolet sensitive electronic flame detector, motor starter relay, and remote oil pump set.


I.
Combination Gas/Oil Burner Control:



1.
Ignition:  Electric-gas ignition with proven interrupted gas pilot for either fuel, and air flow switch.



2.
Operation Controls:

USE ONLY ONE OF 6 SUBPARAGRAPHS BELOW, CHECK WITH DESIGNER.



a.
On-off, single position air, slow opening gas valve, single position air and oil.




b.
On-off, low fire start, high fire run, single position air, slow opening gas valve, two-position air and oil.




c.
On-off, pre-purge, low fire start, high fire run, one-position air for gas and two-position air for oil.




d.
On-off, pre-purge, low fire start, high fire run with two-position air.





1)
Prewired control panel incorporating electronic combustion safeguard primary control with pre-purge timing, ultraviolet sensitive electronic flame detector, motor starter relay, manual fuel transfer switch, and  dual automatic gas valves.




e.
On-off operation with pre-purge, low fire start, high fire run, post-purge and two-position air.





1)
Prewired control panel incorporating electronic combustion safeguard primary control with pre-purge and post purge programming, ultraviolet sensitive electronic flame detector, motor starter relay, dual automatic gas valves, and remote fuel pump set.




f.
Full modulation with pre-purge, proven low fire start, high fire run, with post-purge and modulating fire control.





1)
Prewired control panel incorporating electronic combustion safeguard primary control with pre-purge and post-purge programming, modulating sub-panel with manual potentiometer, ultraviolet sensitive electronic flame detector, motor starter relay, manual fuel transfer switch, remote fuel oil pump set, and dual automatic gas valves.

USE ARTICLE BELOW WITH HOT WATER BOILERS WHEN DIRECTED BY DESIGNER.
2.02
ENERGY MANAGEMENT CONTROL SYSTEM


A.
UL listed microprocessor control system which operates boiler based on system temperature and outdoor temperature.



1.
Fixed ratio indoor/outdoor reset control.



2.
Digital display manually steps thru set points and system data.



3.
LED display indicates boiler operating status.



4.
Interstage temperature differential adjustment.



5.
System temperature fine-tuning allows flexible heat adjustment (+ 40 degrees F).



6.
Auto lead-lag rotates lead boiler daily.  Rotates lead boiler if system water temperature does not increase in 15 minutes.



7.
Minimum Water Reset Temperature:  140 degrees F.



8.
Outdoor temperature starter.



9.
Outdoor Temperature Sensor:  Field installed solid state thermistor.



10.
System Water Temperature Sensor:  Solid state thermister with control well and plug in relay.



11.
Terminal strips with minimum of 2 N.O. (DPST) contacts.

USE PARAGRAPH ABOVE FOR SINGLE BOILER INSTALLATIONS.  USE PARAGRAPH BELOW FOR MULTIPLE BOILER INSTALLATIONS.

B.
UL listed microprocessor control system which operates boiler based on system temperature and outdoor temperature.



1.
Adjustable ratio indoor/outdoor reset control for up to 8 on-off boilers or up to 4 low-high-low boilers.



2.
Two adjustable indoor/outdoor reset ratios.



3.
Digital display manually steps thru set points and system data.



4.
LED display indicates lead stage and boiler operating status.



5.
Anticipates heating load demand by calculating rate of change of system water temperature.



6.
System temperature fine-tuning allows flexible heat adjustment (+ 40 degrees F).



7.
Manual or auto lead lag rotates lead boiler daily.



8.
On-Auto-Off switch for each stage allows removal of boiler from sequence without rewiring.



9.
Minimum Water Reset Temperature:  140 degrees F.



10.
Outdoor temperature starter.



11.
Outdoor Temperature Sensor:  Field installed solid state thermistor.



12.
System Water Temperature Sensor:  Solid state thermister with control well.



13.
Stage sequencer and plug-in relay for each boiler.



14.
Terminal strips with minimum of 2 N.O. (DPST) contacts for each boiler.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Install boiler in accordance with manufacturer’s printed instructions.


B.
Arrange to allow sufficient room for cleaning and servicing all components.


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


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

3.02
FUEL FOR START-UP AND TESTING


A.
Oil:



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

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 Start Up:



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




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




b.
Pay application and inspection fees required by NYS 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 handhole plates, and washout plugs in the water column connection.





2)
Remove as directed by the NYS Department of Labor inspector, brick work and insulation.





3)
Remove gages for testing if required by NYS Department of Labor inspector.





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





5)
Make available to the NYS Department of Labor inspector a competent person to be placed under the inspector’s supervision to disassemble, reassemble, test, adjust, operate or 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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