DK5 ATMOSPHERIC DEAERATOR

SUGGESTED SPECIFICATION

PART 1. – GENERAL

A. Furnish one (1) Sellers Engineering Co. Model (((((((((((((( prefabricated atmospheric deaerator rated for ((((( lbs./hr.

PART 2 – PRODUCTS

2.1
Atmospheric Deaerator

A. System shall be of the split tank design and guarantee oxygen removal to no more than .005 cc/liter in the effluent when the system is operated between 0 and 100% of rated capacity.  Deaerator shall operate at atmospheric pressure and shall have an unrestricted vent for free release of non-condensable gases.

B. Deaerator storage tank shall be (((((" diameter x (((((" long overall for ((((((( gallons storage to overflow.

C. Inflow streams shall be as follows:

1. Makeup to be (((((% of flow at ((((( PSI. 

2. High temperature returns over 212 (F to be (((((( % flow at ((((( (F. 

3. Low temperature returns under 212 (F. to be (((((( % flow at ((((( (F. 

4. System shall feed __(qty.) boilers each of (((((HP operating at (((( PSI. 

Returns under 212 (F shall be supplied at 15 PSI minimum shall enter through the internal manifold with stainless steel spray nozzles.

Returns over 212' F. to opening on top of receiver.

Makeup shall enter through the internal manifold with stainless steel spray nozzles.

D. Interior of deaerator shall be completely protected with baked-on epoxy phenolic lining.  The deaerator shall be fitted with a 20" long renewable magnesium anode to inhibit electrolytic corrosion.

E. Deaerator receiver shall be factory insulated with 2" of fiberglass and clad with a double primed steel jacket.  A cast hardtop walkway (or 16 gauge steel jacket) shall be furnished to allow personnel to walk on top of unit without denting it.

F. The following accessories and appurtenances shall be included:

1. Provide (2) 16” ID manholes, one each in the deaerator and surge sections.  Units with 30” I.D. or smaller tanks may have (4) hand holes in lieu of manholes.

2. Provide 48" high structural steel support stand with integral base channels for boiler feed pumps.  (Higher stand may be required to meet NPSH requirements of boiler feed pumps.)

3. Furnish external shell and tube heat exchanger, ASME constructed, to raise (((((( GPM from ((((( (F. to 220 (F using ((((( PSIG minimum steam pressure. Shell and tube heat exchanger shall include condensate drainage system and copper hot water outlet piping to spray manifold. Provide a pneumatic pilot operated temperature and pressure regulating steam valve with stainless steel trim and 100% shut-off capability.  Provide a strainer and manual shut-off valve. Provide a reverse acting temperature controller, sensitive to ½ (F temperature change, with rigid copper bulb.

4. Temperature gauge, 3" stainless steel, one on each tank section and one on spray bar inlet. 

5. Pressure gauges, 41/2" dial type with gauge cock, one each on makeup inlet line, spray bar and steam line.  Steam gauge shall include siphon and gauge cock.

6. Safety water gauge set for each section, complete with ball check type cocks.

7. Bronze body, pneumatic transfer control valve, factory installed and pre-piped.  Control valve piping shall include a wye strainer immediately upstream of the valve.  A displacement type pneumatic level controller shall be furnished.  The level controller shall include a dial adjustment to set the water level in the deaerator section.

8. Air pressure regulating valve and filter assembly.

9. (500 HP or less) Provide mechanical modulating make up water controller, MM #51S.  Valve provides 11 GPM makeup at 40-PSI pressure.

(600 HP or larger) Provide probe type makeup controller and bronze body, solenoid operated makeup valve with single seat and stainless steel trim.  Maximum water supply pressure to be 100 PSI.

Make-up piping shall include a strainer and 3-valve by-pass.

10. Furnish an internal, direct contact type vent condenser mounted on the surge section.  Condenser shall be all stainless steel, capable of condensing all steam formed while operating unit at full rated capacity.

11. Tank drain valve.

12. Probe type low level alarm and pump cutoff switch for each section.

G.
Transfer Pump:  Furnish a bronze or stainless steel fitted close-coupled centrifugal transfer pump equipped with mechanical seals.  The transfer pump shall provide 125% of unit rating at 60 ft discharge head to accommodate normal transfer load plus flow to the vent condenser assembly, and shall be driven by ((( HP, ((((( Volt, ((((( Phase, 60 Hertz, ODP ball bearing motor.  Pump shall be provided with 3-1/2"  - 60-PSI liquid filled pressure gauge, non-slam, spring loaded bronze check valve and a ball or globe valve. 

(Optional):   Furnish two (2) bronze or stainless steel fitted close coupled centrifugal transfer pumps equipped with mechanical seals.  Each transfer pump shall provide 125% of unit rating at 60 ft discharge head to accommodate normal transfer load plus flow to the vent condenser assembly, and shall be driven by ((( HP, ((((( Volt, ((((( Phase, 60 Hertz, ODP ball bearing motor.  Pump shall be provided with 3-1/2"  - 60-PSI liquid filled pressure gauge, non-slam, spring loaded bronze check valve and a ball or globe valve.  One (1) transfer pump shall run on demand; one (1) pump shall be standby.  A pump failure circuit shall be included to automatically start the standby pump in case the main pump fails.

Unit shall be equipped with quick opening manual bypass valve to allow storage from both sections to flow to the boiler feed pumps.

H.
Boiler Feed Pumps:  Furnish ((( (qty) centrifugal boiler feed pumps each having a capacity of (((_ GPM at ((( PSI discharge pressure.  Driving motors shall be ((( HP, (((Volt, ((( Phase, 60 Hertz, 3500 RPM, and ODP, close coupled.

Boiler feed pumps shall not cavitate nor overload driving motors beyond the allowable service factor at any point between 0 and 150% of the specified capacity.  Pumps shall not require more than ____ ft of NPSH at the specified capacity.  Pump submittal data shall include operating and NPSH curves.

Boiler feed pumps shall be bolted to a structural steel base.  Pumps to be bronze or stainless steel fitted and shall be equipped with 250 (F mechanical seals. Provide a suction line with isolation valve and flexible coupling.  Provide a liquid filled pressure gauge on the pump discharge.

I. Furnish a NEMA 1, UL Listed, unified, dead front control panel including a disconnect switch with an external operator.  Panel shall include single point power connection.  For each pump motor, provide a horsepower rated IEC integrated motor starter-circuit breaker, HOA switch and an oil-tight run light.  Provide 115V control transformer with primary and secondary fuses, power switch, alarm relays, horn, silencing switch and indicator light. 

All wiring to the pumps shall be in liquid tight conduit.

(Optional):  Provide pump discharge manifold.   Pump discharge line shall be equipped with factory piped check valve and balancing cock.  Pump discharge shall be cross-piped as shown on plans.

J. System shall be completely prefabricated, piped, wired and factory tested and inspected prior to shipment.  System shall be tested with a full steam, water and electric supply. Owner, engineer, or purchaser shall be allowed to witness tests, if desired.

K. Two (2) perfect-bound owner’s manuals shall be furnished.

2.2 WARRANTY

A. Manufacturer shall warrant all parts and pumps for eighteen (18) months from date of deaerator shipment 

(Optional)   Vessel shall have factory pro-rata warranty for fifteen (15) years against leakage due to corrosion. 

PART 3 – EXECUTION

3.1
Examination

A. Examine area to receive deaerator and pump system for compliance with requirements for installation tolerances and other conditions affecting performance.  Do not proceed with installation until unsatisfactory conditions have been corrected.

3.2
Installation

A. Install deaerator level and plumb, according to manufacturer’s written instructions and referenced standards.

B. Support deaerator on 4-inch thick concrete base, 6 inches larger on all sides than base of unit.  Dowel base to floor on 18” centers along perimeter of base.  Cast anchor bolt inserts through the base into floor.

C. Assemble deaerator trim according to manufacturers written instructions.

D. Install electrical devices furnished with deaerator, but not specified as factory mounted.

3.3
Connections

A. All connections shall include an isolation valve and union or flange, except where otherwise indicated in the specification.  Refer to section 15___ for piping requirements

B. Connect piping from condensate transfer pumps, city water makeup, and high temperature (trapped) returns to appropriate deaerator inlet connections, as indicated on drawings or owner’s manual.  

C. Connect piping from boiler feed pumps to boiler inlet connection(s) as indicated on drawings.  Piping shall include globe type shutoff valve and non-slam check valve adjacent to boiler inlet connection.

D. Connect steam supply piping to deaerator steam inlet as indicated on drawings.

E. Connect compressed air supply to deaerator air supply regulator as indicated on drawings.

F. Install piping from drain and overflow connections to acceptable floor drain.

G. Electrical: Comply with applicable requirements of Division 16 Sections.

3.4
Field Quality Control

A. Manufacturer’s field service:  Engage a factory authorized service representative to perform startup and test of deaerator and pump system.  Provide a written report of the startup and testing results to include the following:

1. Verify that the deaerator and pump system is installed correctly and that all connections are in accordance with manufacturer’s instructions.

2. Verify that boiler feed water pumps are running correctly and outlet flow control valves are adjusted for the boiler operating pressure.

3. Record the pump outlet pressure, motor amperages, and feed water temperature.

4. Check limits, operating controls and safeties to assure proper operation.
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