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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 235316
DEAERATORS

PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE

USE PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


A.
Seismic Restraints:  Section 230550.


B.
Pipe and Pipe Fittings:  Section 232000.


C.
Valves:  Section 230523.


D.
Insulation:  Section 230719.


E.
Cleaning and Testing:  Section 230593.

USE ARTICLE BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.

1.02
PERFORMANCE REQUIREMENTS


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


B.
Seismic Performance:  Design and install deaerators 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 deaerators 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 pump and pump supports shall be performed by a professional engineer experienced in the seismic design of pumps.

1.02
SUBMITTALS


A.
Product Data:  Manufacturer’s catalog sheets, performance charts, test data and specifications for the deaerator and controls.


B.
Contract Closeout Submittals:



1.
Operation and Maintenance Data:  Deliver 2 copies, covering the installed products, to the Director’s Representative.

USE SUBPARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


C.
Quality Control Submittals:



1.
Copy of Seismic Qualifications Certificate.

1.03
QUALITY ASSURANCE


A.
Regulatory Requirements:  Fabricate and stamp deaerator in accordance with the ASME Code for Unfired Pressure Vessels.


B.
Source Quality Control:



1.
Deaerator shall be guaranteed to deliver water at the rated capacity, at the temperature of saturated steam, taken at the inlet to the heater.  In addition, the deaerator shall be guaranteed to deaerate rated capacity to an oxygen content not exceeding 0.005 cc per liter, as determined by the Swartz-Gurney Modification of the Winkler Method, or the Indigo Carmine Test.



2.
Deaerator effluent shall be guaranteed to be free of carbon dioxide (zero mg. per liter), as determined by the APHA Test, titrimetric method.



3.
Deaerator shall be guaranteed to operate over the full range of its capacity, without water hammer or vibration, when operating within the design conditions.

USE PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


B.
Seismic Qualification Certificate:  Certificate from deaerator manufacturer covering deaerators, 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 deaerator and supports.

PART 2   PRODUCTS

2.01
DEAERATOR


A.
General Design:



1.
Provide a deaerating heater of the vertical cylindrical type mounted on a horizontal cylindrical storage tank, with an open type deaerator of the spray tray type.  Provide integral steel saddles under storage tank.  Provide an internal stainless steel vent condenser of the direct contact type in the deaerating section, to reduce vent loss to a minimum, consistent with the temperature of the incoming water, and to insure complete venting of all released non-condensible gases, with a minimum of steam loss.



2.
Water shall enter the deaerating section through the internal vent condenser, and be sprayed through multiple spring loaded valves to provide proper distribution into the tray area.  Arrange spray valves so as to provide maximum contact of water and steam over the entire load range, and be easily accessible for inspection and servicing.  Maximum pressure drop through spray valves shall not exceed five psig at the rated load.  Heat water to approximate steam temperature, so that the bulk of the non-condensible gases are removed before the water enters the tray banks.  Do not submit a method of distributing water into the tray area by means of perforated pipe.



3.
Water shall pass from the preheat section to the tray banks to complete the final deaeration.  Design tray section so that individual trays can be easily lifted into place by one employee through an access door in the heater section.  Support trays on framework designed to rigidly lock trays in place and prevent movement in any direction.  Design trays to provide for a maximum linear spilling edge.  Water falling from the lowest tray shall drop to the storage tank and become completely deaerated and heated to the system temperature corresponding to the pressure within the vessel.



4.
Include provisions in the design to equalize the pressure between the deaerating section and the storage tank.

2.02
MATERIALS


A.
Steel Plate:  ASTM Grade 285 C flanged or firebox quality.  Fusion weld steel plate construction.


B.
Stainless Steel:  AISI 18-8.

2.03
COMPONENTS AND MANUFACTURE


A.
General:  Provide vent condenser, spray valves, trays and tray supports of stainless steel construction.  In addition, provide all internal parts of the deaerating section, with the exception of the shell internal wall upon which the trays impinge, of a minimum of No. 16 gage stainless steel.


B.
Pipe Openings in Heater and Storage Tank:  Provide openings 2-1/2 inches in size and larger with 150 lb. ASA flanged ends and openings 2 inches and smaller with extra heavy pipe nipples with NPT male thread ends.


C.
Deaerator Trim:  Include the following:



1.
Gage glass equipment for complete water level travel in storage tank.  Provide gage glasses with heavy brass fittings, gage cocks and guards.



2.
Thermometers.



3.
Pressure gages.



4.
Access door in heating section.



5.
Vent valve with orifice.



6.
Vacuum breaker.



7.
Storage tank manhole.



8.
Sample cooling coil.  Provide coil shaped counter flow heat exchanger, with sampling tube within the cooling water tube, Hagan Controls Corp., Catalog M, WC110 (Westinghouse Electric Corp.).

RELIEF VALVE IN SUBPARAGRAPH BELOW SHALL PROTECT THE DEAERATOR FROM EXCESSIVE PRESSURE GENERATED FROM TRAP DISCHARGES AND THEREFORE, ACTS AS A SENTINEL VALVE.  OVER PRESSURE IN STEAM SUPPLY SYSTEM MUST BE PREVENTED BY USING OTHER LARGE CAPACITY RELIEF VALVES, FORMING PART OF THE STEAM SUPPLY SYSTEM (FREQUENTLY THE BACK PRESSURE VALVE).


9.
Relief Valve.


D.
Factory Finish:  Coat all exposed surfaces of heater and tank, including supports, with red lead or zinc chromate primer paint.

FILL IN BLANK SPACES BELOW IN ARTICLE .  DELETE UNDERLINES BEFORE ENTERING INFORMATION.
2.04
CONTROLS


A.
Cold Water Make-Up Water Level Controller (# ________):  Ball float type, with an external cage of cast iron with screwed connections, designed for a 125 psig working pressure.  Float shall be 8 inches in diameter, fabricated of stainless steel.  Cage shall be Fisher Governor Co. Model 220C, arranged to operate the cold water make-up control valve through a linkage arrangement.

WHEN COLD WATER MAKE-UP VALVE IN PARAGRAPH BELOW IS LARGER THAN 2 INCHES USE A FISHER GOVERNOR MODEL 607A INSTEAD OF A 607G.  THE ONLY DIFFERENCES BEING A CAST IRON BODY INSTEAD OF BRASS AND FLANGED CONNECTIONS INSTEAD OF SCREWED.

B.
Cold Water Make-Up Control Valves (# ________):  Displacement type proportional liquid level controller with a cast iron float cage, designed for a 125 psig working pressure.  Controller shall be Fisher Governor Co. Model E2500-249.  Controller shall be designed for external mounting with a 14 inches long stainless steel float.  Controller shall pneumatically operate the return water control valve.


C.
Return Water Control Valve (# ________):  V port equal percentage, having a throttling plug with a diaphragm actuator.  Valve shall be Fisher Governor Co. Model 657A.


D.
Storage Tank Overflow Trap:  Float type trap with cast iron body designed for a 125 psig working pressure.  Trap shall have bronze valve disc and seat with a copper ball float.


E.
Remote Liquid Level Indicator (# ________):  Provide indicator with a constant head chamber properly connected with required piping, fittings and valves.  Indicator shall be of the pressure differential type, using indicating liquid as the operating medium with a magnetic coupling between operating mechanism under liquid level pressure and indicating mechanism at atmospheric pressure.  Indicator shall provide an instant accurate indication of every change of liquid level on an illuminated two color dial, in full or reduced ratio.  Furnish indicator complete with high and low level alarms, connected into the annunicator.  Refer to Section entitled “Cumbustion Controls and Instrumentation”.  Indicator shall be Yarway Corp.  Remote Liquid Level Indicator.

PART 3   EXECUTION

3.01
INSTALLATION


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

3.02
FIELD QUALITY CONTROL


A.
Conduct a performance test on deaerator, in the presence of the Director’s Representative, to prove the following:



1.
Unit will operate over the full range of capacity, within design conditions, without vibrating or water hammering.



2.
Unit will deliver feedwater at rated capacity, at the temperature of saturated steam, taken at the heater outlet.



3.
Unit will deaerate feedwater rated capacity to an oxygen content not exceeding 0.005 cc per liter, as determined by the Schwartz-Gurney Modification of the Winkler Test, or the Indigo Carmine Test.  Perform test before introduction of any scavening agent to the feedwater storage tank.

END OF SECTION
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