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SECTION 23 53 16 – deaerators .03 cc/liter 
PART 1 -  GENERAL 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.  

1.02 SUMMARY 
A. Provide and install a complete spray type atmospheric or pressurized horizontal deaerating heater as scheduled on the Drawings.

1. The deaerator shall perform with the boiler as one complete system.

2. The capacity of the deaerator shall be rated at the combined capacity of the scheduled boiler

3. The deaerator shall be factory insulated with 2-inch high temperature fiberglass insulation or with calcium silicate that has an equivalent R value equal of 20.  Deaerator insulation shall be covered with aluminum jacketed material. 

B. The boiler supplier as part of boiler supplier’s manufactured product line may propose supplying the deaerator.

1.03 REFERENCE STANDARDS 
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date. 
B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project. 
C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within all references.
1.04 QUALITY ASSURANCE 
A. Factory Testing: Test heater and storage tank at a pressure 1.5 times the design pressure.

B. Design Criteria:

1. Heat water to temperature of saturated steam corresponding to the steam pressure with in the heater section of the deaerator.

2. Reduce the dissolved oxygen content of water to 0.03 cc/liter when tested by the accepted Carmine Indigo method.  Maintain oxygen content at all steam load conditions between 5 and 100 percent. 

3. Reduce free carbon dioxide levels in the water to zero when using the APHA test method.

1.05 SUBMITTALS 
A. Product Data:
1.  Submit complete product details.
B. Record Documents: 
1. Submit complete details and product data in accordance with Division 01.

2. Furnish manufacturer's written instructions.

PART 2 -  PRODUCTS 

2.01 GENERAL 
A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction. 
2.02 Manufacturers
A. Equipment Procurement Procedure.
2.03 CONDENSATE/MAKE-UP PERCENTAGES

A. The maximum make-up percentage is estimated not to exceed 15 percent at 50 degrees F.  Normal make-up percentage is estimated at 3 percent.

B. Direct high-pressure returns are estimated at 1 percent at 350 degrees F. 

C. Low pressure returns via pumps are estimated at 55 percent at 150 degrees F to 200 degrees F.

D. Low pressure gravity returns are estimated at 40 percent at 150 degrees F to 200 degrees F.

2.04 RECEIVER (IF DOUBLE COMPARTMENT DEAERATOR)

A. The receiver shall have a vented surge compartment and shall be made with a protected steel liner having Apexior No. 1 lining.  The compartment shall have a guaranteed minimum ten (10) year pro-rata warranty failure against corrosion.

B. Hand hold access shall be made in the receiver to allow replacement of a renewable magnesium anode.

2.05 DEAERATOR

A. The deaerator shall be built using a pressurized alloy spray manifold equipped with an all stainless steel, wide-angle spray pattern using spring loaded stainless steel spray nozzles.

B. The steam heater shall be built using a perforated alloy tube designed to disperse direct injected steam.  Steam flow through the heater shall be controlled with a stainless steel trim control valve that is capable of shutting of steam flow.  Temperature control shall consist of an electronic temperatures sensor and controller to maintain responsiveness of the heater demand temperature within +/- 0.25 degrees F. 

C. The make-up assembly shall consist of a modulating control valve, inlet strainer, modulating controller, and a three-way bypass valve.

2.06 BOILER FEEDWATER PUMPS

A. Pumps shall be flexible coupled to drive motors.

B. Pumps shall be designed such as not to cavitate or overload at anytime.

C. Provide factory assembled suction piping between receiver and pumps with expansion type joints.

D. Provide a feed pump per boiler and a standby pump pre-piped such that pump is capable of serving any boiler / pump combination.

E. For double compartment deaerators:  Provide two (2) pumps to transfer condensate / make-up from the receiver section to the deaerator section.

2.07 ACCESSORIES

A. Provide float operated make-up water feeder.

B. Provide all necessary openings with two (2) 1-inch connections and drain valves.

C. Provide ½-inch water gauge cocks, having 5/8-inch redline glass protector rods.

D. Provide 3-inch stainless steel, round faced temperature gauge.

E. Provide manhole and necessary handholds in deaerator for proper maintenance and access.

F. Provide an internal trapped overflow and siphon break.

G. Provide mixing tee at condensate pump returns.

H. Provide high and low water alarms in both the receiver and deaerator.

I. Provide an alarm silencer switch or button.

J. Provide oil filled water discharge pressure gauges for each pump.

K. Provide off / auto / manual pump power operation switches.

2.08 POWER AND CONTROL PANEL

A. The control panel enclosure shall be steel, exterior phosphatized, prime coated and finish baked enamel.  Panel shall be NEMA 1 with all components physically isolated.

B. Each electrical component (feed water pump or condensate pump) shall be connected to a fused disconnect switch that utilizes dual element fuses, auxiliary contacts, an external operating handle, starter with 3-let overload protection, motor control switch, and a pilot light.

C. A single compartment shall be used to house all of the control components including the 120 volt fused secondary control circuit transformer, dual element fuses, terminal blocks, indicating lights, alarm horn with alarm silence relays, and a push button.  Single power connection is to be provided to the control panel enclosure.

D. Provide DDC controls and contacts as necessary for connection to the Building Automation System (BAS) for the following parameters:

1. Low water cutoff alarm.

2. High water cutoff alarm.

3. Coordinate all remaining indication and alarm functions connections with the BAS Provider.

PART 3 -  EXECUTION 

3.01 INSTALLATION 
A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction. 
B. All installation shall be in accordance with manufacturer’s published recommendations. 
3.02 TESTING 
A. Manufacturer shall supply services of a Start-up technician to check out, and test the unit prior to Commissioning and operation with the boiler(s) as and integrated system. 

B. Completely clean and flush the system in accordance with Section 23 21 13.

C. Test system with boiler(s) and condensate pump(s), including alarms, to ensure it meets the capacity requirements, and it is a functional system.

3.03 training

A. Manufacturer’s representative shall train Owner’s personnel.
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