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SECTION 118219
INCINERATORS

PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE

EDIT PARAGRAPHS BELOW AS REQUIRED BY THE PARTICULAR JOB.

A.
Fuel Storage Tanks:  Section 231313 or 231323.


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


C.
Motors and Motor Controllers:  Section 260221.

1.02
QUALITY ASSURANCE


A.
Acceptable Manufacturers:


B.
Design Criteria:  Incinerator shall be designed, manufactured and tested as a Class III or Class IV unit, in accordance with the criteria as set forth in the “Incinerator Standards”, published by the Incinerator Institute of America.


C.
Requirements of Regulatory Agencies:



1.
A Department of Environmental Conservation Approval is required for each incinerator.  Incinerators submitted for approval shall be listed on the approval list, as issued by the State of New York, Department of Environmental Conservation, Division of Air Resources.



2.
The State will obtain a permit to construct a Source of Air Contamination, which will be transmitted to the Contractor, for posting at the site.



3.
The State will apply for a certificate to operate upon completion of the installation.



4.
Notify the local field representative of the N.Y.S. Dept. of Environmental Conservation and the local Public Health Engineer of the date of acceptance test.



5.
Incinerators shall comply with the following rules and requirements:




a.
Local Codes and Ordinances.




b.
NFPA Bulletin No. 82.




c.
New York State Air Pollution Control Board, Title 10, Part 175-180 and 194.




d.
Underwriter’s Laboratories.

1.03
SUBMITTALS


A.
Product Data:  Submit manufacturer’s catalog sheets, brochures, performance charts, standard schematic drawings, specifications and installation instructions.  Submissions shall include detailed wiring diagrams for the fuel burning apparatus, electric motor driven equipment and all electric controls.


B.
Test Reports:



1.
Refractory Materials:  Submit two certified copies of refractory tests, conducted by a recognized, independent ceramic engineering testing laboratory.  These tests shall be not more than two years old and shall show that all refractory shapes and materials installed comply with those specified.



2.
Incinerators:  Submit two certified copies of incinerator tests, conducted by a recognized, independent testing laboratory experienced in testing incinerator equipment.  Test results may be based on a performance test conducted on a representative sample incinerator of the size(s) and type, under simulated conditions in accordance with the Incinerator Institute of America, with the type of auxiliary firing fuel specified.


C.
Maintenance Data and Operating Instructions:  Submit five copies of “Operation and Maintenance Manuals” for each size incinerator.  Manuals shall include specific instructions in the operation, maintenance and repair of incinerators; detailed schematic wiring diagrams for all electrical components, and pictures or catalog cuts of all equipment and accessories, listing part names and catalog numbers.


D.
Maintenance Materials:  Provide a set of cleaning tools for each size incinerator, which shall include a hoe, slice bar and rake, complete with hanger rack for securing tools in a convenient location.

PART 2   PRODUCTS

2.01
INCINERATORS

EDIT PARAGRAPH BELOW AS REQUIRED.

A.
General Design:  Provide incinerators of heavy duty construction with primary and secondary combustion chambers, cast iron grates; refractory walls, roof and hearth, block insulation, reinforced No. 12 USS gage sheet steel casing and all required openings.  Provide incineration system complete with auxiliary fuel burners, flue stack, smoke breeching, control system, refractories and insulation, instrumentation, flue gas scrubber, wiring and piping connections.

2.02
FABRICATION AND MANUFACTURE


A.
Combustion Chambers:  Fabricate primary and secondary burning chambers from heavy gage sheet steel of type and thicknesses, as set forth in the “Incinerator Standards”, published by the Incinerator Institute of America.


B.
Install all castable or plastic refractory so as to form a monolithic structure, anchored to the exterior shell of the incinerator.  Provide refractory arches of the suspended type, constructed and installed so as not to rest or bear any weight on the refractory walls.  Support arches with alloy steel or refractory anchors, spaced not more than 18” horizontally and vertical, all in accordance with the refractory manufacturer’s recommendations.  Set all firebrick with high temperature mortar.  Use bull nose brick for fire door panels.  Use special refractory shapes for roof and hearth arches, supported by adequate thrust angles and tie rods.


C.
Charging Doors:   Provide doors with a heavy channel frame filled with high heat duty castable refractory, covered with 1/8” sheet steel.  Hang doors on flexible steel cable, running on ball bearing sheaves supported by structural steel frame.  Counterbalance doors with cast iron weights.  A split guillotine door will be acceptable.


D.
Charging Chutes:  Provide chutes consisting of minimum No. 12 USS gage steel casings, lined with high heat duty refractory hung on high temperature metal anchors.  Secure chutes to floor or overhead construction, so that load weights are not transmitted to roof of incinerator.  Pack roof and chute refractory joints with asbestos rope or plastic refractory, to absorb expansion stresses.  Roof refractory at chute openings into incinerator shall be nose shaped or use nose tile, properly supported.  Fabricate chute covers from minimum No. 10 USS gage steel plate or cast iron, filled with high heat duty castable refractory.  Furnish cover with a swivel joint with ring and caster wheel, similar to McMaster Carr 3” diameter caster wheels.


E.
Clean-Out Doors and Frames:  Fabricate from heavy cast iron.  Provide doors above the grates and hearth with high heat duty refractory, or other approved lining.  Provide doors below grates and hearth and ash pit door, with adjustable under fire air openings with perforated liners.


F.
Secondary Air Openings:  Provide openings next to flame port with adjustable dampers, with a total area a minimum of two square inches per square foot of grate area.


G.
Sight Glasses:  Install a double glass pyrex window, designed to withstand high temperature, for viewing each burner and its flame pattern.


H.
Breeching:  Fabricate breeching from a minimum of No. 12 USS gage sheet steel, mechanically airtight, lined with a minimum of two inch thick high heat duty refractory, hung on high temperature metal anchors.  Suitably brace and support breeching with structural angles or channels.  Provide clean-out doors in breeching.


I.
Guillotine Dampers:  Fabric dampers from high heat duty castable refractory, mounted in gas tight enclosures, hung on a flexible steel cable running on ball bearing sheaves, supported by a structural steel frame.  Counterbalance dampers with cast iron weights.


J.
Horizontal Acting Sliding Dampers:  Fabric dampers from high heat duty refractory installed in gas tight enclosures, with adjusting handle and track for easy operation.  Damper and enclosure construction shall allow for full flue area opening.


K.
Manufacturer’s Nameplate:  Permanently affix a metal nameplate to each incinerator which shall include the following data:  Manufacturer’s name, model number or name, serial number, rated capacity, type of firing and type of waste designed for.

2.03
FLUE GAS SCRUBBER


A.
General Design:  Provide a scrubber designed to provide the required flue gas directional changes and turbulent interaction of the gas steam and water, so as separate the water and particulate from the flue gas.  Provide scrubber complete with a electric motor driven induced draft fan.  Spray nozzle or circulatory pumps are not required.



1.
Construction:  Fabricate the casing, sump, baffler and impact plates from a minimum of No. 14 gage Type 304 stainless steel sheet metal.  Provide supports and waste piping of galvanized steel.  Furnish casing complete with access plates for the proper cleaning and inspection of the unit.  Provide float chambers, water make up valves, overflow and waste piping as required by manufacturer.



2.
Induced Draft Fan:  Furnish a fan of proper capacity to exhaust the flue gases from the incinerator, when operated at rated capacity and having sufficient static pressure to overcome all resistances produced by the incinerator, breeching, flue gas scrubber and smoke stack.  Provide fan bearings of the self-aligning, pillow block type; air cooled and mounted in independent cast iron or structural steel pedestals.  Insulate fan housing as specified for hot equipment.  Provide fan with a drain connection, heat slingers, clean-out door and an adjustable V-belt electric motor drive.



3.
Provide a temperature sensing device in the scrubber exhaust outlet connected to an alarm, to sound warning of a temperature rise over 375 degrees F. in the outlet caused by water system failure or overheating of incinerator.  Locate alarm on Charging Room Floor, properly identified and labeled as, “Over-Temperature Alarm”.



4.
Efficiency of scrubber shall be a minimum of 90% (average), with solid emissions in exhaust duct not to exceed 0.2 lbs. per 1000 lbs. flue gas corrected to 50% excess air.  Flue gas exhaust from scrubber shall not exceed 350 degrees F. at normal operating range of the incinerator.

2.04
FUEL BURNING APPARATUS

WHEN AN INCINERATOR CONTROL SYSTEM IS TO BE INCLUDED ON A PARTICULAR PROJECT, ELIMINATE ALL REFERENCES TO THE 0-6 HR. TIMERS SPECIFIED IN PARAGRAPH BELOW

A.
Oil Burners:  Provide burners designed for firing with Commercial No. 2 oil (CS 12-48), with air and oil input adjustable, having an integral burner and air blower with 100% safety control equipment, automatic electric ignition, including a Honeywell Co. RA 890-E electronic relay, and designed to operate on 120 volt, 60 hertz, 1 phase service.  Control shall include an adjustable timer, with settings for 0 to 6 hours.  Provide “Type J Mechanical Draft Burners”, as manufactured by National Air-Oil Burner Co., Philadelphia, Pa., bearing the U.L. Label.

WHEN AN INCINERATOR CONTROL SYSTEM IS TO BE INCLUDED ON A PARTICULAR PROJECT, ELIMINATE ALL REFERENCES TO THE 0-6 HR. TIMERS SPECIFIED IN PARAGRAPH BELOW

B.
Gas Burners:  Provide burners designed for firing with Natural Gas (1000 BTU pcf), with air and gas inout adjustable, having an integral burner and air blower with 100% safety control equipment, automatic electric ignition, including a Honeywell Co. RA 890-E electronic relay.  Gas burning apparatus shall include a gas pressure regulator, gas shut-off cocks and an adjustable timer with settings from 0 to 6 hours.  Design burners to operate on 120 volt, 60 hertz, 1 phase service.  Provide “Incinomite Gas Burners”, as manufactured by Mid-Continent Metal Products Co., Chicago, Ill., bearing a U.L. Label.


C.
Weather Hoods:  Provide a protective metal hood for each burner assembly installed outdoors, exposed to the elements.  Fabricate hoods from a minimum of No. 24 USS gage galvanized sheet metal, properly reinforced and supported.  Design hood to protect burner, while still allowing the proper flow of combustion air to burner.  Hood shall be easily removable for inspection and servicing of burner.


D.
Barometric Damper:  Provide a damper in the breeching as close to the incinerator as possible.  Minimum free air area shall be as specified by I.I.A. Standards.  Damper shall be as manufactured by “The Field Control Division”, Mendota, Ill.

2.05
INCINERATOR CONTROL SYSTEM


A.
Automatically control each incinerator within the high and low temperature limits as set by the operator and as required by the incinerator demand.  Provide a manual on-off switch on burner housing.  System shall automatically control one or more burners at the operator’s option, and be so arranged that any combination of burners can be operated together at the option of the operator.  In addition, wire controls so that the air blower on each burner can be operated independent of the fuel supply, so that forced air will be supplied to the incineration chamber after fuel shut-down.  Fuel shut-down shall be accomplished by means of solenoid valves in the fuel supply lines, or other approved method.



1.
Provide an indicating controlling instrument of the visual indicating millivolt meter type, with a temperature range of from 0 degrees F. to 2000 degrees F.  With the set point indicator at the desired temperature setting, this instrument shall maintain the incinerator at the set temperature, by regulating the heat input of the fuel burners.  Provide the controller with thermocouple and component failure protection, and red and amber signal lights.  Furnish Honeywell Co. Pyrovane, Model 105-C, Indicating Controlling Instrument, with a range of 0 degrees F. to 2000 degrees F.



2.
Provide a thermocouple of the duplex type complete with terminal block, head and cover; union, well, insulated elements, suitable for temperatures up to 2000 degrees F.  Furnish Honeywell Co. Catalog No. 9J-50-AB-8.



3.
Provide an excess temperature limit safety control, to shut-down all burners, when the incinerator temperature becomes excessive.  Furnish Burling Instrument Co., Model H-IS.


B.
Instrumentation Includes the Following:



1.
Draft Gage:  Provide a diaphragm operated unit, with a single pointer, large area, scale reading of 0.0 to -1.0” W.C., designed for wall mounting.  Furnish Cleveland Controls Model DG-1.0.  Provide draft gage piping, consisting of 3/4” standard weight steel pipe, with plugged crosses in place of ells and equipped with a 3-way valve for zero adjustment.



2.
Smoke Indicator and Alarm:  Provide an indicating unit containing a continuous reading meter, calibrated in Ringlemann units, green and red signal lights, built-in time delay relay to prevent nuisance alarms and accessories, all mounted in a dust tight enclosure.  Provide light source and photocell receivers consisting of cast aluminum swing out enclosures, sealed for pressurized firing and with directional adjustments for alignment and focusing.  Furnish Cleveland Control Corporation Model CSI smoke indicator.  Mount and wire unit in accordance with manufacturer’s instructions.

2.06
REFRACTORY MATERIALS


A.
Refractory and insulation materials for the incinerator, stack and breeching shall conform to the following:



1.
Block Insulation (High Temperature):  ASTM C 612.



2.
Castable Refractory (High Heat Duty):  ASTM C 40.



3.
Firebrick (High Heat Duty):  ASTM C 64.



4.
Insulating Castable Refractory:  ASTM C 401, Class Q.



5.
Plastic Refractory:  ASTM C 64.

2.07
STACKS


A.
Provide self-supporting free standing stack up to 40 feet in height above the base, designed to withstand a 100 mile per hour wind load without additional bracing.  Fabricate stack from a minimum of No. 10 USS gage steel in flanged and bolted sections, lined with high heat duty castable refractory.  Weld base plate to base section; reinforced and braced with gussets.


B.
Spark Arrestor:  Fabricate in complete accordance with NFPA Specifications.  Fabricate from minimum No. 12 W & M gage 18-8 stainless steel wire, 2 mesh per inch, with the diameter of arrestor not less than that of stack.

2.08
FACTORY PAINTING

CHECK WITH DESIGNER.  EDIT PARAGRAPH BELOW IF REQUIRED.

A.
Incinerator, Flue Gas Scrubber, Stack and Accessories:  Manufacturer’s prime coat and two coat heat resistant finish paint will be acceptable.

2.09
FIRE EXTINGUISHER


A.
Furnish for each incinerator, a 20 lb. dry chemical type extinguisher for Class A, B or C fires, each complete with mounting bracket.  Approved Manufacturer:  Walter Kidde Co., Belleville, N.J.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Install incinerator(s) at location(s) indicated on drawings, in accordance with the manufacturer’s instructions.  Provide free standing smoke stack and accessories, all as indicated.

3.02
FIELD PAINTING

ADD OTHER FIELD PAINTING AS REQUIRED.

A.
Touch-up:  Immediately following erection of incinerator, stack and accessories; clean and touch-up all marred and unpainted areas, with the same type of paint used for factory painting.  Apply paint thoroughly and evenly on all surfaces.

3.03
FUEL FOR START-UP AND TESTING

DELETE PARAGRAPH BELOW IF GAS FIRED.

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


B.
Gas:

INCLUDE SUBPARAGRAPH BELOW FOR NATURAL GAS FIRED JOBS, OR IF COMBINATION GAS-ELECTRIC IGNITION IS USED ON OIL FIRED JOBS.  EDIT AS REQUIRED.


1.
Connect to existing installed gas piping or install gas service piping for firing incinerators, all as required by the drawings and the specifications.

INCLUDE SUBPARAGRAPH BELOW WHEN L-P GAS IS REQUIRED TO BE INSTALLED.


2.
Refer to Section entitled “L-P Gas Tanks and Accessories”.

IN THE EVENT AN OIL TANK OR BOTTLED GAS IS REQUIRED TO BE INSTALLED, FUEL FOR START-UP AND TESTING SHALL BE PROVIDED BY THE CONTRACTOR.


3.
Natural gas for start-up and testing will be furnished by the State.

3.04
FIELD QUALITY CONTROL


A.
Provide the services of a competent field service representative of the incinerator manufacturer for the following:



1.
Inspect incinerator installation prior to start-up.



2.
Supervise initial firing of incinerator.



3.
Instruction of State Personnel.


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



1.
Upon completion of incinerator installations, the manufacturer’s representative shall visit the site, inspect the installations, and notify the Director’s Representative of any Work which must be performed or modified prior to firing the incinerators.  Upon completion of required Work, or modifications to installed Work, the manufacturer’s representative shall supervise the incinerator start-up.


C.
Acceptance Test:



1.
Notify local field representative of the N.Y.S. Department of Environmental Conservation of the date of the Acceptance Test.



2.
Preheating:  Fire the incinerator for one hour for the purpose of preheating prior to the acceptance test.



3.
Conduct an acceptance test, for a period of three hours, in the presence of the Director’s Representative, to demonstrate the satisfactory overall performance of the incinerator and related accessories.  Incinerator instruments and controls must maintain preset temperature settings automatically.  In the event preset temperature settings are exceeded, the safety limit controllers shall shut-down all burners and manual reset is required.  During the period of the test, incinerator shall consume waste materials in amount and at the rate noted on the drawings.  Upon completion of the four hour firing period, all waste matter shall be completely incinerated.



4.
Waste materials for testing shall consist of institutional wastes, that will ordinarily be burned in the incinerator.

FILL IN BLANK SPACE BELOW .INCLUDE AN INCINERATOR EMERGENCY SWITCH IN APPROPRIATE LOCATION IN ELECTRIC SPEC.  INCINERATOR EMERGENCY SWITCH SHALL BE A 30 AMPERE, SINGLE POLE, SINGLE THROW, UNFUSED DISCONNECT SWITCH.  SWITCH SHALL BE PAINTED RED WITH THE WORDS “INCINERATOR EMERGENCY SWITCH” STENCILED IN 1/2” HIGH WHITE LETTERS ON THE COVER.  WORD PROCESSING PERSON:  DELETE UNDERLINE BEFORE ENTERING INFORMATION.

D.
Instruction of State Personnel:  Provide a minimum of       hours of instruction time by the Manufacturer’s Representative, for State Personnel, in the operation and maintenance of the incinerator and accessories.

END OF SECTION
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