SECTION xxxxx
COARSE BUBBLE AERATION GRID
PART – 1
GENERAL

1.01 SECTION INCLUDES
A. The Contractor shall furnish and install, complete and ready to operate, a flexible membrane coarse bubble aeration system for xx (x) xxx tank in accordance with the system specification and drawings.
1.02 RELATED SECTIONS

A. The specification sections listed below are an integral part of this equipment specification, and the Contractor shall be responsible for providing these sections to their equipment suppliers.
1. Section 01xxx
-
Submittals

2. Section 01xxx
-
Material & Equipment

3. Section 01xxx
-
Equipment – General

1.03 REFERENCE SPECIFICATIONS

1. ANSI, Standards of American National Standards Institute.
2. ASCE/EWRI 2-06, Standard for Measurement of Oxygen Transfer in Clean Water.
3. ASTM A380, Standard Practice for Cleaning, De-scaling, and Passivation of Stainless Steel Parts, Equipment and Systems.
4. ASTM D395 or DIN 53.505, Test Methods for Rubber Property – Compression Set.
5. ASTM D412, ASTM D624B, and DIN 53.504 SII, Test Methods for Rubber Properties in Tension.
6. ASTM D1171, Standard Test Method for Rubber Deterioration-Surface Ozone Cracking Outdoors or Chamber (Triangular Specimens).
7. ASTM D2240, Standard tests Method for Rubber Property – Durometer Hardness.
8. AWWA, Standards of American Water Works Association.
9. ASTM A269, Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing for General Service.
10. ASTM A778, Standard Specifications for Welded, un-annealed Austenitic Stainless Steel Tubular Products.

1.04 PERFORMANCE REQUIREMENTS

Number of Tanks: #01
Dimensions for Tank: # 
	Design Parameters
	Units
	value

	Diffuser Submergence
	ft
	xx

	Air Requirements (Blower Airflow)
	SCFM
	xx

	Minimum diffuser qty.
	PCS
	xx

	Pressure at top of drop leg
	PSI
	xx


1.05 DESIGN CRITERIA

A. Air Supply System:
1. xx (x) xxx tank will receive air supply from blowers feeding the air main and subsequently the drop legs. One (1) Drop leg will feed one (1) Grid (refer to contract drawings).

2. Air and mixing rates shall be variable over the range necessary for oxygen transfer and mixing. 

3. Maximum spacing between diffuser rows, center to center, shall be no more than 12ft.
B. Materials:
1. 304Stainless steel drop pipes

2. 304 Stainless steel manifold and lateral pipes

3. Diffuser assembly consisting of PTFE coated EPDM membrane diffuser, The Diffuser Base shall be of one-piece construction and shall have 3/4'' NPT threads for connection to the air header system. 
4. Expansion joints and fixed joints

5. Type 304 stainless steel supports and anchor bolts
1.06 SUBMITTALS

A. Submit shop drawings. Shop drawings shall include plan, elevation and appropriate cross sections and details of aeration equipment, support and anchor location.

B. Submit headloss curves and complete headloss calculations for the aeration system to the manufacturer’s point of responsibility. 
1.07 SPARE PARTS

A. Provide the following spare parts for the Owner’s inventory:

1. Diffuser Assemblies – x
2. 304SS Pipe Supports – x
3. Expansion Joints – x
PART – 2
PRODUCTS

2.01 MANUFACTURERS

A. The manufacturer of the coarse bubble flexible membrane system shall be the following or equal:

1. SSI Aeration Inc. (SSI) Diffuser, model Relia Ball (RB-P) coarse bubble diffuser with PTFE coated EPDM membrane.
2.02 EQUIPMENT DESIGN

A. Scope of Supply:
1. Furnish all materials and equipment for a Coarse bubble membrane aeration system, beginning with a Van Stone flange including all pre-engineered and pre-fabricated stainless steel within the tank, all coarse bubble diffusers and accessories required to connect diffusers to pipe, as well as 304SS support stands, 304SS shell expansion joints.

B. Stainless Steel Materials and Fabrication:

1. Fabricate all welded parts and assemblies from sheets and plates of 304stainless steel. Fabricate non-welded parts and pieces from sheets and plates of 304 stainless steel.
2. Perform all welding in the factory using MIG, TIG or plasma-arc welding inert gas processes. Field welding is not permitted.
3. All Stainless piping should have pickled following fabrication 

C. Membrane Aeration System Equipment Components – Stainless Steel Support Stands:
1. Provide 304SS support stands, including hold-down, guide straps anchor bolts, and supporting structure. Each 20ft length of pipe shall have a minimum of 3 support stands. Guide straps shall be a minimum of 1.5'' wide, Ø8” and above size pipe supports shall have 2'' wide. Supports shall have a mechanism for ±2" vertical adjustment for the alignment of the manifold in the field. Supports shall be designed to allow for complete removal from the tank (less anchor bolt) to enable cleaning and maintenance of tank bottom. Minimum anchor bolt and threaded rod diameter shall be 3/8''. Anchor bolts shall be sized with a pull out strength design safety factor of 4 or greater. Support systems using a single anchor bolt design will not be accepted.
2. Guide supports to consist of a self-limiting hold down and sliding mechanism. Hold down and sliding mechanism shall provide a full circumferential minimum of 1.5'' wide, Ø8” and above size pipe supports shall have 2" wide. Contoured bearing surface with chamfered leading edges to minimize binding of the air distribution header. Sliding mechanism shall provide minimum resistance to movement of the air distribution header under full buoyant up-lit load. Mechanism to provide 1/8'' clearance around header and be self-limiting if the mechanism is over-tightened. Worm gear clamps are not to be utilized for attaching header pipe to supports, and U-bolts are not acceptable.

3. Fixed supports to consist of a self-limiting hold down and sliding mechanism. Hold down and sliding mechanism shall provide a full circumferential minimum of 1.5'' wide, Ø8” and above size pipe supports shall have 2'' wide contoured bearing surface. Clamping device shall positively grip the air distribution header when tight and be self limiting to prevent overstressing the header if the clamp is over tightened. Worm gear clamps are not to be utilized for attaching header pipe to supports, and U-bolts are not acceptable.

4. Aligning and adjusting shall be infinitely adjustable within its limits to allow precise leveling of the air distribution headers and diffuser assemblies to within 1/4'' of a common horizontal plane without removing the header from the support.

5. Attach supports to tank floor with a minimum of two stainless steel expansion type anchor bolts or adhesive anchors designed for embedment in 3,000 PSI concrete. Supports which utilize only one anchor bolt or one chemical anchor, or which are made of plastic are not acceptable. (Not applicable for Steel tank where anchoring is not possible)
D. Diffuser assemblies:
1. Diffuser Base: The Diffuser Base shall be molded high rigidity Acetyl/Acrylic plastic. The Diffuser Base shall be of one-piece construction and shall have 3/4'' NPT threads for connection to the air header system. The base is a hollow centered flared cone with fitted membrane clamped at the bottom. Diffusers without a functional check valve are not acceptable.

2. Diffuser Diaphragm Membrane: The Diffuser Diaphragm Membrane shall be of PTFE rubber compounded to meet SSI specifications. The Diffuser Diaphragm Membrane shall contain twelve (12) holes spaced to release air from the top of the diffuser, rising to a common exit port around the hollow centered top. Diffuser assembly and to initiate immediate fluid interaction with maximum bubble formation and dispersion, without risk of backflow or clogging. The Diffuser Diaphragm Membrane shall be designed to cover the Diffuser Base and attach to the base with a SS ear clamp. The membrane shall be replaceable for future service/maintenance requirements
3. Diffuser Operating Pressure: The Diffuser Diaphragm Membrane shall be engineered to operate at minimum pressure drop to deliver maximum performance at minimum energy consumption. Membrane operating pressure shall distribute air uniformly over the diffuser and throughout the piping system. The pressure drop thru the Diffuser Diaphragm Membrane shall not exceed 20inches of water column, at 5 SCFM air flow per diffuser.

4. The diffuser diaphragm shall be designed to open under air pressure, to release air in a steady, uniform stream of bubbles and to close when airflow to the diffuser is stopped, thus preventing back flow of fluids and prevent clogging with solids or biomass. The diffuser shall be designed to operate at design airflow of 4-7 SCFM, with maximum recommended air flow rate of 9.5 SCFM
E. Expansion Joints

1. Design for expansion/contraction over a temperature range of 50°C without deforming any component. Utilize fixed supports to anchor the header against movement. Utilize intermediate supports to allow for longitudinal movement. Provide one fixed support for each straight pipe run.

2. Provide fixed or expansion joints as required.

3. Flanged joints shall be Van Stone with through bolts. The flanged joints shall transmit the longitudinal forces caused by expansion and contraction of the air distribution header. All flanged joints shall have 45 to 55 Durometer, Shore A, neoprene gaskets.

F. Warranty:
1. Warrant all parts to be free from defects in material and workmanship for a period of one year after installation. Furnish replacement parts to the Owner for any items to be found to be defective within the one (1) year warranty period.

PART – 3
EXECUTIONS
2.03 INSTALLATION
A. Follow equipment manufacturer’s recommendations for sequencing of equipment installation:
1. Layout and install supports in accordance with instructions and anchor setting plan.
2. Level aeration system such that all diffusers are plus or minus 1/4'' of a common horizontal plane.
B. Clean air header pipe, laterals, blowers, filters and dropleg prior to installing diffuser elements

1. Install diffuser elements on headers.
2. Protect diffuser elements from unnecessary direct sunlight and excessive heat and cold.
C. Carry out system tests for support stand integrity, pipe joint and diffuser mount leaks, and proper air distribution and mixing in accordance with manufacturers’ recommendations.

2.04 FIELD QUALITY CONTROL
A. After the piping, headers, and diffusers for a tank are installed, introduce clear water into the tank until the diffusers are covered approximately 2'' then release compressed air through the piping and check for leaks through joints, pipes and the like. Repair all leaks. Repeat this test until the entire system is tight.

B. By visual inspection, verify that air release is uniform for each diffuser and header section.

C. The CONTRACTOR shall make all modifications and repairs until the system passes all tests.

2.05 MANUFACTURER’S FIELD SERVICES 
A. Provide manufacturer's factory-trained field service engineer, specifically trained in the installation and testing of the specific equipment. The field service engineer shall provide the following services: 

1. Supervising equipment installation. 

2. Providing start-up and testing assistance and making adjustments, repairs, and corrections. 

3. Training plant operating personnel

B. Include a minimum xx (x) day of the field engineer's time on the site. 

1. Include minimum xx (x) trip to independently inspect and test each of the Equalization Tanks. 

C. Schedule in advance with the OWNER, training for the fine bubble diffused aeration system operation and maintenance. 

1. Submit a training schedule based upon the projected installation schedule. 

D. Furnish a certificate stating that the equipment has been tested, is correctly installed, properly aligned, and ready to be placed in regular operation.

---------------END OF THE SECTION---------------
