DEAERATOR


SUGGESTED SPECIFICATION





Specifier Note:  to use as a project specification;


		


A. Insert, in the blank spaces provided, the applicable information


B. Insert the appropriate information from the selections provided in “[ ]”.


C. Delete the items in parentheses or marked "?" which are not applicable to the project requirements.


D. Insert, where applicable, optional non-standard features desired.





SPECIFICATION








Furnish one (1) spray type pressurized deaerator, as manufactured by the boiler manufacturer, for ( [on-off] or [continuous] ) operation, model ____________________________ for ____________ lbs/hr capacity for the removal of oxygen to 0.005 cc per liter.





The deaerator capacity rating shall exceed the capacity of the steam system it is servicing and have a minimum of 10 minutes storage capacity to the overflow.  The deaerator shall be designed for oxygen removal to 0.005 cc/l  (7 ppb) or less and carbon dioxide removal to a zero measurable level in the effluent throughout all load conditions between 0% and 100% of rated capacity.  The deaeration process will take place in a 5-15 psig steam environment that will heat the water to 228-250F requiring a pressurized vessel.  The deaerator shall be manufactured in strict accordance with the ASME Section VIII, Div. 1 code and bare the ASME stamp for a maximum working pressure of 50 psig at 300F.  A minimum of 1/16” corrosion allowance shall be added to the ASME calculated material thickness for heads and shell and will be noted on the ASME data report (form U-1).  


  


The deaerator is to be of the spray-scrubber type design.  Flow of steam shall be such that the steam entering the heater first comes in contact with the hottest water that is in the final scrubbing deaeration stage.  The water to be deaerated will enter the vessel through a self-adjusting stainless steel spray valve(s).  The undeaerated water will be sprayed into a steam atmosphere and then collect in a 304L stainless steel box. The gasses are removed initially from this action and proceed upward through the spray pattern, which condenses the steam as the gasses escape through the vent connection on top of the vessel.  The partial deaerated water proceeds through the stainless steel deaerator compartment to the second stage of deaeration.  The second stage will consist of a scrubbing section designed so that a thin film of water will be scrubbed with the entering steam to finalize the deaeration process.   The stainless steel spray valves will be removable without being required to enter the vessel.  The deaerator will be designed so that undeaerated water will only come into contact with stainless steel components.


   


The deaerator is to be fully trimmed by the manufacturer including the following items:


    


Low Level Control: An external float type control is to be supplied to monitor a low level condition.  A low level shall ring an alarm bell and light a red light on the control panel notifying the operator.  The control shall also shut off the boiler feed pumps protecting them from harm.  


  


High Level Control: An external float type control is to be supplied to monitor a high level condition.  A high level shall ring an alarm bell and light a red light on the control panel notifying the operator.  The high level control shall be activated before the water reaches the overflow level.


  


Overflow Trap: A mechanical self-contained external float type overflow trap shall be supplied to overflow the water in the storage area before flooding the deaerator.  The overflow trap body is to be constructed of cast iron.  Inside the body, a stainless steel ball float automatically operates a double-seated brass valve.  The cast iron body is to be bolted together in order to take apart for inspection/maintenance of the valve assembly.  A butterfly valve is to be supplied between the deaerator and the trap for inspection without having to shut down the deaerator.


  


Make-Up Water Assembly: An electric water level controller and make-up water valve is to be supplied to monitor the level of water storage in the deaerator and add make-up water when necessary for continued operation.  The level to activate the water valve shall be field adjustable within a 12” span to match desirable operating conditions without disturbing the piping or shutting down the deaerator.  The water valve will accept a 4-20 mA signal from the level controller for modulation and shall be suitable for operation with a pressure differential of up to 150 psi.  The valve will be shipped loose for field installation.





Pressure Reducing Valve: A self-contained pilot operated valve shall be supplied to reduce the available steam pressure to the operating pressure of the deaerator (5-15 psig).  The valve is to be shipped loose for field installation.  Relief valve(s) accepted for ASME service shall also be supplied.  The relieving capacity of the valves shall be greater than the maximum capacity of the pressure reducing valve and set to relieve at the deaerator design pressure.





Vacuum Breaker: A vacuum breaker is to be supplied to protect the deaerator vessel from a vacuum condition during operation.  





Vent Valve: A manual valve shall be supplied to vent the deaerator.  The valve is to have the ability to be field adjustable with a drilled orifice to avoid complete shut off capability.





Misc. Gauges: A pressure and temperature gauge shall be supplied and installed by the manufacturer.  The gauges shall be sized suitable for the operation and design range of the deaerator and follow any ASME or local codes and requirements.  A gauge glass shall be supplied and installed to cover the water level range from low level to overflow level.  The gauge glass shall be enclosed with a protective metal case to protect from getting hit by outside objects and be so mounted to protect from getting broken.





Alarm Package:  The alarm package shall consist of a Nema 12 enclosure with alarm bell, alarm silencing switch, and high and low level red lights to indicate by sound and visually a high and low level alarm condition.


    


The deaerator shall be supplied from the manufacture with a pump package that shall include the following:


  


Stand:  The stand shall be made of 4”x4”  (min.) tubing and be structurally sound and designed for the weight of the unit.  The stand shall be bolted to the deaerator in order for easy removal for installation and shipment.  All wiring shall be complete between the deaerator and stand before shipment and broken at terminals when the stand is unbolted.  The stand shall be elevated to meet the NPSH requirements of the boiler feed pumps.





Pump(s):  Pump size shall be based on pump schedule and be able to pump into the boiler at least 3% above the boiler relief valve setting to satisfy the ASME code.  The pump shall be a vertical multistage pump with ( 1[stainless steel] or 2[bronze] ) impellers and a minimum of ( 1[250°F] or 2[300°F] ) seals.  The pump motors shall be 3-phase, TEFC motors.





Pump Mounting and Piping:  The pump(s) shall be mounted to the base.  The pump suction piping shall include a vortex breaker, gate valve, and flexible connector for each pump.  Pump discharge piping shall include a liquid filled pressure gauge with shut-off valve and pump throttling valve.  All suction and discharge components will be factory installed.  Piping may be taken apart at the unions or flanges for shipment.





4.	Pump Electrical Components:  The pump shall be supplied with a TEFC motor.  Each pump shall have a thru-the-door (3-phase) pump disconnect switch, 3-phase fuse protection, and a motor starter with overloads.   A hand-off-auto switch and pilot light shall also be provided for each pump.  All pump electrical components shall be wired and factory checked before shipment.  A fused control circuit transformer shall also be provided to reduce the 3-phase supplied power to 120/1/60 for the control circuit.  The complete deaerator system will have single point electrical connection located in a UL listed Nema 12 control panel.  Liquid tight conduit shall be used between the panel and external electrical items mounted on the deaerator package.





