SECTION 15550

OPEN LINESHAFT, WATER LUBRICATED TURBINE PUMP

PART 1 
GENERAL

1.01 SECTION INCLUDES: The contractor shall provide and install a complete water lubricated, open lineshaft turbine type well pump including intake strainer, pump bowl assembly, open type column with shaft and bearings, surface pedestal and vertical hollow shaft electric motor.

1.02 RELATED SECTIONS

A. Section 16484, Adjustable Frequency Drive for A-C Induction Motors.

1.03 REFERENCES

B. National Electrical Manufacturers Association (NEMA)

C. ASTM C1045-97, Standard Practice for Calculating Thermal Transmission Properties Under Steady-State Conditions

D. ANSI B 16.5-88, Pipe Flanges and Flanged Fittings; Addenda B16.5A-92.

PART 2 
PRODUCTS

2.01 
OPERATING CONDITIONS

[Designer Note:  These values must be input for the site specific design conditions.]

Operating Conditions:

1.) 
Pump housing casing diameter                        
_______ inches

2.) 
Well total depth                                               
_______ ft

3.) 
Static water level (below casing top)              
_______ ft

4.) 
Pumping level (at design flow)                     
_______ ft

5.) 
Total pump head (exclusive of column)          
_______ ft

6.) 
Required pump capacity                                 
_______ ft

7.) 
Well water temperature                                 
_______ F

8.) 
Expected operating flow range         
______ to ______gpm

2.02 
MATERIALS

A. 
Column, Shaft and Bearings

1. The lineshaft shall be of carbon steel turned and ground.  It shall be furnished in interchangeable sections not more than _____ [Designer Note: Input for the site specific design conditions or desired length.] ft in length. The butting faces shall be machined square with the axis of the shaft. The diameter of the shaft shall be not less than that determined by ASA Specifications B58, Section 4.5, Table 5.6. Material shall be ________________ [Designer Note: Input  desired grade of ASTM C1045.] steel and shall be of sufficient diameter that the elongation due to the combination of hydraulic thrust and dead weight loads shall not exceed the axial clearance available to the impellers in the bowls.

2. Shaft sections shall be joined by steel couplings of a design which incorporates a safety factor of 1.5 times the shaft safety factor. Coupling threads shall be left hand.  A flame sprayed stainless steel or chrome plated section shall be provided on the shaft surface at each bearing.

3. The lineshaft bearings shall be constructed of ________________[Designer Note: Input for the site specific design conditions or desired material (neoprene)] and spaced not more than _____ [Designer Note: Input for the site specific design conditions or desired length (10).] ft apart. The bearing shall contain spiral grooves to accommodate water flow.

4. The column shall be of butt welded steel pipe in interchangeable sections not more than _____ [Designer Note: Input for the site specific design conditions or desired length (20).] ft in length. The ends of the section shall be faced parallel and machined to permit the ends to butt and insuring alignment when connected to standard mill couplings.

5. No coatings shall be applied to the wetted surfaces of the column assembly without approval of the Engineer.

B. 
Pump

1. The pump supplied under this specification shall be of the multi-stage turbine type. It shall be fitted with a stainless steel (410 or 416) shaft. Impellers shall be of SAE 40 bronze or enamel lined cast iron. Bowls (impeller housings) shall be of close grained cast iron with allowances for replacement of the wear rings. Bowls shall include sufficient clearance for impeller movement resulting from the combination of thermal expansion, dead weight and hydraulic thrust.

2. Impellers shall be securely fastened to the shaft using stainless steel split bushings. Impellers shall be adjustable vertically by an external means.

3. Pump shaft bearings shall be of SAE 660 bronze and shall be located above and below each impeller. The length of the top and bottom bearings shall be a minimum of 3 times the shaft diameter.

4. The pump shall be designed for continuous operation in ______ F [Designer Note: Input for the site specific well water temperature)] water of the chemical character described in the attached analysis results. Pump shall be selected for a minimum efficiency at the design flow rate of _____ %.

5. A suction pipe of _____ [Designer Note: Input for the site specific design conditions or desired length (10).]  ft in length and the same diameter as the column shall be attached to the pump intake. A strainer having a net open area of not less than 4 times the area of the suction pipe shall be attached to the suction pipe. Strainer openings shall be a minimum of 3/4" in diameter.

C. 
Discharge Head

1. A discharge head  constructed of cast iron, fabricated steel) shall be provided to support the weight of the pump assembly and to provide a conduit for the production flow. A nominal _____ [Designer Note: Input for the site specific design conditions or desired size.] inch ANSI B 16.5, 150 lb flanged outlet shall be provided with a companion flange threaded for ______  [Designer Note: Input for the site specific design conditions or desired size.]  inch pipe. 

2. The head shaft shall be of type 416 stainless steel and not less than 10 ft in length. An adjusting method shall be provided at the top of the head shaft to allow impeller adjustment.

D. 
Motor

1. The motor shall be a vertical, hollow shaft,  TEFC, induction type, premium efficiency with a guaranteed minimum efficiency of _____ % [Designer Note: Input for the site specific design conditions or desired efficiency.] at full load. It shall be design for operation at 440 VAC and equipped with Class F insulation suitable for operation with a variable frequency drive.  

2. The motor shall contain sufficient thrust bearings to carry the weight of all the rotating parts plus the hydraulic thrust of the pump impellers at the point of maximum thrust. A non reversing ratchet mechanism shall be installed on top of the motor to prevent pump back spin on shut down. [Designer Note: A non reversing ratchet is recommended for pumps on wells with static water levels below 50 ft.  Open lineshaft pumps should not be used without a bearing preflush arrangements in wells with static water levels below 30 ft.  Preflush requires a source of water at a pressure sufficient to cause flow through the required surface piping and to the lineshaft bearings. If other pumps are included in the system, flow can be diverted around the well head check valve for preflush. For a system served by a single pump, a pressurized tank or an external source must be provided for the source.] 

PART 3 
EXECUTION

NOT USED

END OF SECTION
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