SECTION
TOP OPENING INLINE SLUDGE MACERATORS
PART 1 – GENERAL

1.01 DESCRIPTION

A. SCOPE:

This section specifies top opening inline macerators for the maceration of

solids in municipal wastewater sludge, complete with controls and appurtenances.
B. TYPE: 
The macerator shall be of the motor driven single shaft type with all cutting elements mounted on the drive unit shaft.  The macerator design shall be of the type that provides access to all cutting elements by a single, hinged cover.  Macerators using dual shaft cutting elements or cutting elements mounted on separate frames will not be considered.

C. EQUIPMENT LIST:

Equipment specified under this section includes the following:

	Item
	Equipment No.

	
	


D. OPERATING CONDITIONS:


Equipment furnished under this section will be installed and will be used to reduce the size of solids contained in primary sludge.  Ambient conditions are expected to range between 60 and 80 degrees F.

The fluid to be processed by the macerator is expected to contain up to 6% wastewater solids containing organic and inorganic particles, petroleum products, grease, rubber goods, vegetable parts and pits, wood fragments, plastics, and metallic objects.


The macerator will be located on the suction side of a pump and will be supplied with 480 volt, 60 cycle, AC power.

E. PERFORMANCE REQUIREMENTS:


Equipment furnished under this section shall be capable of processing not less than 80 gpm of 6% sludge and reducing all particles passing through the macerator to a size not to exceed 0.75 inches in any dimension.  Equipment furnished under this specification shall operate without vibration exceeding that specified in ANSI/HI 9.6, figure 9.6.4.4.  
F. DESIGN REQUIREMENTS;

Complete the description of the types of solids and wastes to be passed through the grinder.  Insert maximum solids concen​tration.  Modify solids description as required to suit job conditions.



1.
GENERAL:  The macerator shall be designed to be installed as shown in a process pipeline to continuously macerate primary sludge from a wastewater treatment plant.  Solids to be encountered during operation of the macerators are those typically found in municipal wastewater sludge and include hetero​geneous mixtures of organic and inorganic material.  Concentrations of solids are expected to range up to 6% percent.  Organic solids include fecal material, vegetable parts and pits, rubber goods, plastics, paper products, balls of rags and hair, bones, small chunks of wood, and semi-solid grease particles.  Inorganic solids will include rocks, sand, and metal pieces of various sizes and composition.  The liquid is expected to contain oil, grease, petroleum products, solvents, and water.


The equipment shall be capable of operation with liquid in the pipeline, and shall operate without an external source of water for flushing seals or cutter faces.  The design shall also permit removal and replacement of internal rotating parts without removing the macerator side housings from the piping system.  The macerator shall be supplied with 6” ANSI B16.1 125‑pound flanges.


The macerator shall be provided with a dedicated controller to control operation of the machine.  The controller shall have sen​sors designed to detect motor overload and initiate momentary reversal of cutter operation to cure the condition, and then resume normal operation.  If the overload clears, normal operation shall be maintained.  If the overload reoccurs, the process shall be repeated.  If overload still remains after three attempts within 30 seconds, the controller shall lock out the macerator's control circuits and initiate alarm through dry contacts to an external circuit.

Insert characteristics for the grinders to be specified.  If more than one size or model of grinder is specified, provide appropriate number of columns.  See example given in Notes to Specifier.



2.
CHARACTERISTICS:  Equipment furnished under this section shall conform to the following:


Macerator

Pipe size, inches                                    



6”

Rated capacity, gpm                                  



80

Maximum pressure loss at rated flow, feet            


1.5
Particle passing size, max., inches




0.75

Motor

Horsepower, maximum                                  



3

RPM








220
Type
                                             




TEFC

Controls

Enclosure







NEMA 4X SS
B.
FACTORY TESTS:


The macerator shall be hydrostatically tested at the factory. Test pressure shall be 30 psig, which shall be held for a period of not less than 60 minutes.  Leakage throughout the test period shall be zero.

1.03
SUBMITTALS

PART 2--PRODUCTS

2.01
MANUFACTURERS


The Owner and Engineer believe the following candidate manufacturers are capable of producing equipment and/or products that will satisfy the requirements of this Section.  This statement, however, shall not be construed as an endorsement of a particular manufacturer's products, nor shall it be construed that named manufacturers' standard equipment or products will comply with the requirements of this Section.  Candidate manufacturer is Vogelsang Rota-Cut Model .

2.02
MATERIALS

	Component
	Material

	Casing, including cleanout cover
	Steel, SAE 1015 hot dipped galvanized

	Shafts
	Steel, AISI 4140, tensile strength 150,000 psi minimum

	Blades
	Cast steel, AISI 4130, through hardened to 48-50 Rockwell C or Steel, X50CrMoW9-1-1, hardened to 45 Rockwell C

	Cutter Screen
	Hardox 550, through hardened to 550 brinell hardness

	Seals
	Buna-N

	Fasteners, including bolts nuts, washers and keys
	Stainless steel


Materials specified are considered the minimum acceptable for the purposes of durability, strength, and resistance to erosion and corrosion.

2.03
EQUIPMENT


A.
BODY:


The macerator body shall consist of a drum with flanged piping connections, flanged cleanout (6-inch minimum) and hinged top cover plate.  The cover plate shall be reinforced to bear the weight to the drive and cutter assembly and shall be held in place by one or more quick-opening latches.  The top opening shall be sealed with an O-ring seal to sustain an internal pressure of not more than 30 psig.  Piping connections shall be 125 psi ANSI B16.1 and shall be located at 180 degrees (in plan) from each other and shall be concentric with each other.  The flanges shall be located in the upper half of the drum to permit storage for periodic removal of heavier objects in the flow processed by the machine.  A mounting frame shall be provided to permit anchor bolting the macerator to the housekeeping pad indicated.  Installation details shall conform to the requirements.   


The top cover hinge mechanism shall be reinforced and of sufficient strength to, when the cover has been opened, to hold the drive unit, cover plate and cutter assembly firmly in a position which places the cutter shaft in essentially a horizontal position with the cutter assembly exposed for maintenance.  The hinge assembly shall also provide sufficient strength to allow removal and reassembly of the drive and cutter assembly.  The top cover hinge hatch shall be locked into place with a simple hand latch for easy access.  A hydraulic mechanism shall provide both assist and shock dampening action during the opening/closing process.  A NEMA safety switch shall be provided with contacts set to open when the cover latch is not in the engaged position.

Internally, the macerator shall be configured to induce a rotational effect in the flow processed by the machine to encourage centrifugal separation of heavy objects such as stones and metal items.   

C. CUTTING ASSEMBLY:

The cutting assembly shall consist of a matched cutter (consisting of a star shaped multiple arm mounting of a minimum of 4 cutting blades) and hardened cutter screen selected to provide the specified particle passing size.  The cutter shall mount the blades to effect efficient cutting in both the forward and reverse direction.    Screens shall be designed to be reversed by maintenance personnel to provide extended life before they must be replaced.  Screens that do not support the blades, have continuous bars, or wear on both sides of the screen shall not be accepted.
D. AUTOMATIC CUTTING CONTROL

The cutter shall rotate on the drive shaft and be held in position against the grid / screen by a automatic tensioning device.  The automatic tensioning device, Auto Cut Control (ACC) shall automatically adjust the tension of the cutting blades without manual user intervention.  Using high pressure air over the top of an oil chamber to keep the blades tensioned at all times.  The ACC controls shall have one air canister and one oil canister with a pressure regulator between them.  Each canister shall have their own pressure gauge to verify pressure, and pressure valve to add pressure via a simple hand pump.  The ACC shall use a hydraulic cylinder to adjust the blades for optimum cutting performance. When the blades have completed their running time the control panel shall indicate the blades need to be replaced, after the ACC looses pressure on the blades. Macerators without automatic tensioning devices shall not be considered. 
E. 
DRIVE UNIT:


The drive unit shall consist of an electric motor, operating through a TWO-STAGE planetary gear to achieve an operating speed of 177 rpm.  The concentric shaft, planetary gear shall be designed in accordance with AGMA 6010-E for continuous heavy duty shock loading and shall be sealed in grease.  The drive motor shall be of the type specified and shall be energy efficient, conforming to the requirements of the specifications.  The mechanical seal on the gear output shaft shall be a non-metallic design using an O-ring seal in a bath of hydraulic fluid to protect the gear motor from entrance of sludge into the gear motor enclosure.

F.  
CONTROLS:


The macerator shall be furnished with a full set of operating controls enclosed in a type NEMA 4X 316 stainless steel enclosure for filed mounting as indicated.  The controls shall include the following:

1. 480 volt, 3 phase, 60 cycle reversing starter.

2. Automatic reversing every 2 Hours for self-sharpening.

3. Overload protection system, operating on motor amperage, to reverse the macerator motor on preset (adjustable) rise in motor current.

4. Forward and reverse (red) operation indicating lights

5. Power available (amber) indicator

6. Hand (green) operation indicator

7. Cover latch disengaged indicator (white)

8. Hand-Off-Automatic switch

9. Auto tensioning system for cutter position for blade change (red) 

10. Interlock with cover safety switch to prevent unit operation when the cover is unlatched.        

.
2.04
SPARE PARTS


The following spare parts shall be provided for each macerator size:



4 sets – gaskets


2  complete sets. all cutting surfaces

Spare parts shall be packed and boxed.

PART 3--EXECUTION

3.01
INSTALLATION


The equipment specified under this section shall be installed in accordance with the manufacturer's recommendations and the details shown.

3.03
TRAINING


The Contractor shall cause a factory trained representative to conduct not less than 4 hours of training for plant personnel on operation and maintenance of the equipment provided under this section.  

3.04
WARRANTY


Upon completion of all installation, testing and training, the Contractor shall deliver to the Construction Manager a written warranty covering the operation of the macerator for not less than 2 years from the date of use of the equipment.  The warranty shall be on the manufacturer’s letterhead and shall obligate the manufacturer and no other party. The warranty shall be for materials & defects on the macerator.    


The manufacturer of the in-line macerator shall have a standard two year, 100% parts and labor warranty, including wear and tear to the macerator.  This warranty shall include, but not be limited too mechanical seals, cutting screens, and blades.  Non- manufacturer warranty will be unacceptable.  All warranties must be in writing, at the time of the bid.  

The MANUFACTURER’S warranty period shall run concurrently with the CONTRACTOR’S warranty period.  No exception to this provision shall be allowed.

3.05 EXPERIENCE
Qualified manufacturers shall have a minimum of 10 like installations with a minimum of 2 installations within the state.  Manufacturers not meeting this requirement will not be considered.

*** END OF SECTION ***
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