1.0

2.0

3.0

4.0

AMERICAN-MARSH PUMPS

A WILO BRAND

American-Marsh Pumps, A Wilo Brand e 550 E. South St. e Collierville, TN 38017

(Tel) 901-860-2300 o (Fax) 901-860-2323 e www.american-marsh.com

MIXED AND AXTAL FLOW OLS VERTICAL TURBINE SPECIFICATIONS

General

1.1 The pumps shall be the mixed flow or axial flow vertical turbine type, having an open lineshaft
product lubricated design.

Approved Manufacturers

2.1 American-Marsh Pumps

References

3.1 ANSI/AWWA E103-21, Horizontal Centrifugal and Vertical Line Shaft Pumps

3.2 ANSI/HI 9.6.4-2016, Rotodynamic Pumps for Vibration Measurement and Allowable Values

33 ANSI/HI 14.6-2016, Rotodynamic Pumps for Hydraulic Performance Acceptance Tests

34 HI 40.6, Methods for Rotodynamic Pump Efficiency Testing

3.5 ASME B16.1-2020, Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250

3.6 ASME B16.5-2020, Pipe Flanges and Flanged Fittings

3.7 ISO 21940-11, Mechanical Vibration-Rotor Balancing

Submittals

4.1 Descriptive literature, catalog information, bulletins, product brochure, and/or equipment
specifications. To include, but not limited to, the manufacturer’s name, pump model, number of
stages, impeller trim, rated/maximum pump downthrust, minimum submergence, and total weight
of the equipment.

4.2 Pump characteristic curve which shall include the following hydraulic performance data over the
entire operating range of the pump from shutoff to runout: capacity, total dynamic head,
horsepower, efficiency, speed, and net positive suction head required. The primary design point
shall be indicated on the pump characteristic curve.

43 General assembly drawing showing all important details of construction and critical dimensions,
including anchor bolt locations.

4.4 Complete pump bills of materials which shall include identification of the materials of
constuction.

4.5 Line shaft cricital speed calculations showing that no critical speed occurs within £20% of the

pump operating speed.



5.0

6.0

7.0

4.6

4.7

4.8

4.9

4.10

4.11

4.12

Sealing arrangement information and descriptive literature such as a product data sheet. To
include make, model, size, dimensional drawing, and materials of construction.

Paint, coating, and finish system information and descriptive literature such as a product data
sheet. To include surface preparation, number of coats, dry film thickness (DFT) per coat, and

color.

Complete motor data. To include, but not limited to, nameplate data, performation data, wiring
diagram, and dimensional drawing.

Certified test reports for the factory pump hydraulic performance test and hydrostatic pressure test.
List of the manufacturer’s recommended spare parts including their respective part numbers.
Manufacturer’s installation, operation, and maintenance manual.

Manufacturer’s warranty.

Quality Assurance

5.1

52

53

54

55

The pump manufacturer shall be fully certified by the International Standards Organization per
ISO 9001:2015.

The pumps shall operate without excessive noise or vibration, conforming to ANSI/HI 9.6.4-2016
for the allowable pump vibration limits.

[Optional] The manufacturer shall perform a factory non-witnessed hydraulic performance test on
the bowl assemblies per ANSI/HI 14.6-2016 acceptance grade 3B. The test shall be performed
utilizing a factory lab motor. A certified copy of the test results shall be provided to the Buyer
prior to shipment.

[Optional] The manufacturer shall perform a factory non-witnessed hydrostatic pressure test on the
bowl assemblies and discharge heads per ANSI/HI 14.6-2016. The test pressure shall be twice the
pressure at rated capacity or 1-1/2 times the shut-off pressure, whichever is greater. A certified
copy of the test results shall be provided to the Buyer prior to shipment.

Factory testing shall be performed at an approved pump test laboratory that is HI 40.6 certified to
test mixed and axial flow vertical turbine pumps.

Delivery, Storage, and Handling

6.1 Prior to shipment, the equipment shall be inspected to ensure that all components are complete and
in compliance with all requirements. The equipment shall be boxed or crated as required by the
manufacturer to prevent damage during shipment. All machined surfaces or matching connecting
shall be suitably protected to prevent damage.

6.2 Equipment shall be handled, stored, and protected in accordance with the manufacturer’s
recommendations, provided in the manufacturer’s installation, operation, and maintenance
manual.

Warranty

7.1 The pump manufacturer shall provide a warranty for the pumps to be free from defects in material

and workmanship under normal use and service for a period of 1 year from the date of shipment.



8.0 Operating Conditions and Performance Requirements

VERTICAL TURBINE PUMP SCHEDULE

Equipment Number

Number of Pumps

Primary Rated Capacity (gpm)

Primary Rated Total Dynamic Head (feet)

Minimum Bowl Efficiency at Primary Rated Capacity (%)

Rated Speed (rpm)

Minimum Horsepower (hp)

NPSHa (feet)

Discharge Head Type

Discharge Flange Diameter (inches)

Column Pipe Type

Column Pipe Diameter (inches)

Seal Housing Assembly Type

Pump Overall Length (feet)

9.0 Materials and Construction
9.1 Pumps shall be manufactured with the following materials unless defined otherwise in these
specifications:
PART MATERIAL SPECIFICATION
Head Assembly
Discharge Head Cast Iron or Fabricated Steel ASTM A48, Class 30 or ASTM AS53, Grade

B/ASTM A36

Motor Pedestal Fabricated Steel ASTM A53, Grade B/ASTM A36

Foundation Plate Steel ASTM A36

Packing Housing Cast Iron ASTM A48, Class 30

Packing Housing Bearing Bronze ASTM B505 or B584, Alloy C83600 or C93200
Lantern Ring Bronze ASTM B505 or B584, Alloy C83600 or C93200
Packing Gland Stainless Steel ASTM A743, CF8 Type 304

Upper Seal Housing Cast Iron ASTM A48, Class 30

Lower Seal Housing Cast Iron ASTM A48, Class 30

Lower Seal Housing Bearing | Bronze ASTM B505 or B584, Alloy C83600 or C93200
Fasteners Stainless Steel ASTM F593, Group 1, Condition CW, Type 18-8
O-rings Rubber N70 or V75

Column Pipe Assembly

Column Pipe Steel ASTM AS53, Grade B

Column Pipe Coupling Steel API 5CT or 1020

Line Shaft Stainless Steel ASTM AS582, Type 416

Line Shaft Coupling Stainless Steel

ASTM A276, Type 416

Drop-In Bearing Retainer Stainless Steel

ASTM A743, CF8 Type 304

Weld-In Bearing Retainer Steel ASTM A36

Bearing Insert Rubber Neoprene

Bowl Assembly

Threaded Column Adapter Cast Iron ASTM A48, Class 30

Line Shaft Bearing Bronze ASTM B505 or B584, Alloy C83600 or C93200
Bowl Cast Iron ASTM A48, Class 30




Bowl Shaft Stainless Steel ASTM AS582, Type 416

Bowl Bearing Bronze ASTM B505 or B584, Alloy C83600 or C93200
Impeller/Propeller Bronze ASTM B584, Alloy C83600 or C84400

Thrust Collar Retainer Bronze ASTM B505 or B584, Lead Free Bronze

Thrust Split Ring Stainless Steel ASTM A276, Type 416

Key Stainless Steel ASTM A276, Type 300

Suction Bell Cast Iron ASTM A48, Class 30

Suction Bearing Bronze ASTM B505 or B584, Alloy C83600 or C93200
Fasteners Stainless Steel ASTM F593, Group 1, Condition CW, Type 18-8
Strainer

Basket Rebar Strainer Steel

10.0 Bowl Assembly

10.1

10.2

10.3

10.4

10.5

10.6

The pump bowls shall be of close grained ASTM A48, Class 30 cast iron free of blow holes, sand
holes, and other detrimental defects. They shall be accurately machined and fitted. The bowls
shall be capable of withstanding a hydrostatic pressure equal to twice the pressure at rated capacity
or 1-1/2 times the shut-off pressure, whichever is greater. The bowls shall be flange connected
with bolting of ASTM F593 Group 1 Condition CW Type 18-8 stainless steel.

The impellers/propellers shall be of ASTM B584, Alloy C83600 or C84400 bronze, and they shall
be statically and dynamically balanced. The impellers/propellers shall be balanced to ISO 21940-
11 Grade G6.3. Impellers/propellers shall be securely fastened to the shaft with a double-keyed
assembly consisting of a key, thrust collar retainer, and thrust split ring. A suitable adjustable
mechanism shall be provided to achieve the proper axial position of the impellers/propellers with
respect to the bowl.

10.2.1 The 8MF and 10MF mixed flow impellers may be securely fastened to the shaft with a
tapered locking collet of ASTM A276, Type 416 stainless steel.

The bowl shaft shall be of ASTM A582, Type 416 stainless steel pump shaft quality (PSQ) and
shall be turned, ground, and polished with a surface finish not to exceed 40 RMS per ASME
B46.1. It shall be supported by ASTM B505 or B584, Alloy C83600 or C93200 bronze bearings
above and below each impeller/propeller. The size of the bowl shaft shall be no less than that
determined by ANSI/AWWA E103-21.

The bowl assembly shall be supplied with a threaded column adapter of ASTM A48, Class 30 cast
iron when threaded column pipe is provided. The adapter shall have an accurately machined and
fitted flange to bolt to the top bowl, and shall be accurately machined to accept the specified size
of threaded column pipe.

A belled suction shall be provided to reduce entrance losses to a minimum. The suction bell shall
be of close grained ASTM A48, Class 30 cast iron free of blow holes, sand holes, and other
detrimental defects. A suction bearing shall be provided of ASTM B505 or B584, Alloy C83600
or C93200 bronze. The suction bearing shall be grease lubricated.

The total number of stages shall not exceed two.

11.0 [Optional] Strainer

11.1

A carbon steel rebar basket type strainer shall be provided to protect the pump from large debris.
The strainer shall be supplied with integrally welded ASTM A36 steel vortex suppression plates,
and shall be securely attached to the suction bell with clips or bolting.




12.0

Column Pipe Assembly

12.1

12.2

12.3

Line Shafts and Couplings

12.1.1 The column assembly shall be of the open line shaft, product lubricated design. The line
shafts shall be of ASTM A582, Type 416 stainless steel PSQ and shall be turned, ground,
and polished with a surface finish not to exceed 40 RMS per ASME B46.1. They shall
be furnished in interchangeable sections not over 10’ in length.

12.1.2 The size of the line shafts shall be as recommended by the pump manufacturer, but the
size shall not be less than that determined by ANSI/AWWA E103-21. They shall be
sized to handle the torque and hydraulic down thrust imposed on the shafts by the
pumping unit during operation. Shaft elongation due to hydraulic down thrust shall not
exceed the axial clearance of the impellers/propellers in the pump bowls.

12.1.3 To ensure accurate alignment of the shafts, they shall be straight within 0.005” total
indicator reading (TIR) for a 10 section, and the butting faces shall be machined square
to the axis of the shaft. The maximum permissable error in the axial alignment of the
thread axis with the axis of the shaft shall be 0.002” in 6”.

12.1.4 The line shafts shall be coupled with ASTM A276, Type 416 stainless steel couplings.
The couplings shall have left-hand threads that tighten during pump operation. Line
shafts larger than 2-15/16” shall utilize a ring and key type coupling design.

Line Shaft Bearings and Retainers

12.2.1 The line shaft bearings shall be designed for vertical turbine pump service, to be
lubricated by the pumping fluid. They shall be of neoprene rubber with a minimum 70
shore hardness. They shall be the snap-in type with internal grooves to flush out sand
and other abrasives.

12.2.2  The line shaft bearings shall be spaced at intervals not to exceed 10’ for 1800 RPM and
below. The bearing spacing shall not exceed 5” for 2200 RPM and above.

12.2.3  The line shaft bearings shall be mounted inside drop-in type bearing retainers held in
position between sections of column pipe. The drop-in bearing retainers shall be of
ASTM A743, CF8 Type 304 stainless steel.

12.2.3.1 Column pipe with a diameter 14 and greater shall be furnished with weld-in
fabricated steel bearing retainers on all intermediate and bottom sections in lieu

of drop-in bearing retainers.

Column Pipe (Threaded)

12.3.1 The column pipe shall be of ASTM AS53, Grade B steel. Column piping 6 and smaller
shall be schedule 40 threaded and coupled pipe; column piping larger than 6 shall be
schedule 30 threaded and coupled pipe (except 10” column pipe which shall have a
0.279” wall thickness).

12.3.1.1 Column pipe with a diameter 14 and greater shall be the flanged type.
12.3.2 The column pipe shall be furnished in interchangeable sections having a nominal length

of not more than 10°. The top and bottom sections of column pipe shall not exceed 5’ in
length.



13.0

14.0

12.4

12.3.3  The ends of each section of column pipe shall be faced parallel, and the threads machined
to such a degree that the ends will butt against the bearing retainer shoulder to ensure
proper alignment and to secure the bearing retainers when assembled.

12.3.4 If possible, the column pipe size shall be such that the friction loss will not exceed 5’ of
head per 100’ of column pipe, based on the rated capacity of the pump.

Column Pipe (Flanged)

12.4.1 The column pipe shall be fabricated of standard schedule ASTM A53, Grade B steel pipe
with ASTM A36 steel flanges. The column pipe shall be flange connected with bolting
of ASTM F593 Group 1 Condition CW Type 18-8 stainless steel.

12.4.2  The column pipe shall be furnished in interchangeable sections having a nominal length
of not more than 10°. The top and bottom sections of column pipe shall not exceed 5’ in
length.

12.4.3  Flanged column pipe with a diameter 12” and under shall be furnished with drop-in type
bearing retainers. The flanges shall be faced parallel and machined with registered fits to
butt against the bearing retainer shoulder to ensure proper alignment and to secure the
bearing retainers when assembled.

12.4.4 Flanged column pipe with a diameter 14” and greater shall be furnished with weld-in
fabricated steel bearing retainers on all intermediate and bottom sections in lieu of drop-
in bearing retainers. The flanges shall be faced parallel and machined with a rabbet fit to
ensure proper alignment when assembled.

12.4.5 If possible, the column pipe size shall be such that the friction loss will not exceed 5’ of
head per 100’ of column pipe, based on the rated capacity of the pump.

Discharge Head (Above Ground, Cast Iron)

13.1

13.2

13.3

The discharge head shall be of close grained ASTM A48, Class 30 cast iron free of blow holes,
sand holes, and other detrimental defects. It shall be accurately machined with a surface type
discharge. The bottom face of the discharge head shall be circular and fully finished.

The discharge flange shall be machined and drilled to ASME/ANSI B16.1 standards for a 125#
rating. It shall be the flat face type.

The top flange of the discharge head shall have a rabbet fit to accurately locate the vertical P-base
motor.

Discharge Head (Above Ground, Fabricated Steel)

14.1

14.2

14.3

The discharge head shall be the fabricated steel type and shall be of ASTM AS53, Grade B steel
and ASTM A36 steel. It shall be acurately machined with a surface type discharge. The bottom
face of the discharge head shall be circular and fully finished.

The discharge flange shall be machined and drilled to ASME/ANSI B16.5 standards for a 150#
rating. It shall be the slip-on raised face type.

The top flange of the discharge head shall have a rabbet fit to accurately locate the vertical P-base
motor.



15.0 Discharge Head (Below Ground, Fabricated Steel)

15.1

15.2

15.3

The pump discharge shall be of the below ground type and consist of a underground elbow and a
separate above ground motor pedestal.

The underground elbow shall be of ASTM AS53, Grade B steel welded integrally with a section of
flanged column pipe and have a discharge flange located 90 degrees to the pump centerline such
that the required discharge centerline elevation shall be achieved when the pump is assembled.
The discharge flange shall be machined and drilled to ASME/ANSI B16.5 standards for a 150#
rating. It shall be the slip-on raised face type.

A separate fabricated steel above ground motor pedestal shall be provided of ASTM A53, Grade B
and ASTM A36 steel. The motor pedestal shall be of sufficient design to support the entire weight
of the pump and motor. The top flange of the motor pedestal shall have a rabbet fit to accurately
locate the vertical P-base motor. The motor pedestal shall be of sufficient height to accommodate
the required sealing and motor coupling arrangement.

16.0 Foundation Plate

16.1

A square, ASTM A36 steel, foundation plate shall be provided. The foundation plate size shall be
equal to or greater than the diameter of the discharge head base, and it shall be of sufficient size
and strength to support all loads to which it may be subjected. Four holes shall be provided, one at
each corner, to accommodate anchor bolts. The foundation plate shall have a center opening of
adequate size to facilitate the setting and removal of the pumping unit without removal of the
foundation plate.

17.0 Seal Housing Assembly (Packed)

17.1

17.2

17.3

The packing housing shall be of ASTM A48, Class 30 cast iron and shall be fitted with John Crane
1345 or equal packing. It shall have an ASTM B505 or B584, Alloy C83600 or C93200 bronze
lantern ring positioned below the top packing ring as required for grease lubrication by means of a
grease fitting. The packing gland shall be of ASTM A743, CF8 Type 304 stainless steel. A
packing housing bearing of ASTM B505 or B584, Alloy C83600 or C93200 bronze shall be
provided to support the top line shaft. All fasteners shall be of ASTM F593 Group 1 Condition
CW Type 18-8 stainless steel.

Sealing between the packing housing and the discharge head or motor pedestal shall be
accomplished by means of an o-ring.

A high pressure packing housing kit shall be required for 100 psi or greater discharge pressure
applications, up to a maximum of 225 psi. Applications for a discharge pressure greater than 225
psi shall require a mechanical seal.

17.3.1 The high pressure packing housing kit shall be supplied with a minimum of 6 rings of
packing.

17.3.2  The high pressure packing housing kit shall have a pressure relief line that returns to the
sump.

18.0 Seal Housing Assembly (Mechanical Seal)

18.1

The lower and upper seal housing shall be of ASTM A48, Class 30 cast iron. A lower seal
housing bearing of ASTM B505 or B584, Alloy C83600 or C93200 bronze shall be provided to
support the top line shaft. All fasteners shall be of ASTM F593 Group 1 Condition CW Type 18-8
stainless steel.



18.2

18.3

Sealing between the lower seal housing and the discharge head or motor pedestal shall be
accomplished by means of an o-ring. Sealing between the upper seal housing and lower seal
housing shall be accomplished by means of an o-ring.

The mechanical seal shall be of the component type, and it shall be one of the following models:
AMP 810, AMP 820, or John Crane 1B.

18.3.1 The rotary face shall be of carbon, and the stationary face shall be of silicon-carbide. All
metal parts, hardware, and springs shall be of Type 18-8 stainless steel. The elastomers

shall be of ethylene propylene (EPR).

18.3.2 The seal materials shall be compatible with the pumping fluid.

19.0 Paint and Coatings

19.1 The bowl assembly, column pipe, discharge head, and foundation plate shall be provided with the
manufacturer’s standard factory applied paint.
20.0 Motor
20.1 The electric motor shall be of the vertical, NEMA design B, P-base, squirrel cage induction
design. It shall be premium efficient and inverter duty rated per NEMA MG-1 Part 31 ata 1.00
service factor.
Motor Data
Shaft Type
Horsepower (hp)
Synchronous Speed (rpm)
Voltage (V)
Phase
Frequency (Hz)
Enclosure
Frame Size

Insulation Class

Temperature Rise Class

Service Factor

20.2

20.3

204

20.5

20.6

The motor rating shall be sized such that it will not be loaded beyond the nameplate rating at any
point within the allowable operating region of the pump characteristic curve. Use of the motor’s
service factor will not be acceptable.

The motor shall be equipped with a non-reverse ratchet to prevent the pump from spinning
backwards. The motor shall be equipped with winding thermostat, inverter grade insulation,
internal shaft grounding ring, upper insulated bearing, and 115 volt space heater (through 250 hp).

The high thrust bearing shall be capable of carrying the continuous hydraulic down thrust
generated by the pump during operation at any point along the pump characteristic curve with an
AFBMA L-10 minimum bearing life of 44,000 hours. The bearing shall be capable of
withstanding a momentary upthrust of at least 30% of the rated hydraulic down thrust.

A motor steady bushing shall be required for all 2 pole applications or when a mechanical seal is
used with a vertical hollow shaft motor.

A suitable adjustable mechanism shall be provided to achieve the proper axial position of the
impellers with respect to the bowl.




21.0

22.0

23.0

20.6.1

20.6.2

For a vertical hollow shaft motor, the impellers shall be adjustable by means of a nut at
the top of the motor. The head shaft shall be of ASTM A582, Type 416 stainless steel
and shall be furnished with a threaded coupling of ASTM A276, Type 416 stainless steel.

For a vertical solid shaft motor, the impellers shall be adjustable by means of a flanged
spacer coupling.

20.7 Eyebolts or equivalent lifting points shall be provided to lift the motor safely.
20.8 The motor shall be manufactured by Nidec (US Motors), or equal.
Spare Parts
21.1 The following spare parts shall be furnished in accordance with the pump manufacturer’s
recommendations:
21.1.1 (1) Set of bowl wear rings
21.1.2 (1) Set of pump bearings (includes suction case bearing, bowl bearings, discharge case
bearing, bearing inserts, lower seal housing bearing, and packing housing bearing where
applicable)
21.1.3 (1) Set of packing or mechanical seal
21.1.4 (1) Set of o-rings and gaskets
Installation
22.1 Contractor shall install the pumping equipment in accordance with the manufacturer’s instructions

and recommendations, provided in the manufacturer’s installation, operation, and maintenance

manual.

Field Services

23.1

Equipment provider shall be responsible for providing certified equipment start-up and, when
noted, an in the field certified training session.

23.1.1

23.1.2

23.13

23.14

Start-up shall be by the pump manufacturer or a certified factory-trained representative.

Start-up shall include vertification of proper installation, system initiation, adjustment,
and fine tuning.

Start-up shall not be considered complete until the sequence of operation has been
sufficiently demonstrated to the owner or owner’s designated representative.

This job site visit shall occur only after all hook-ups, tie-ins, and terminations have been
completed and signed off on the manufacturer’s start-up request form.

END OF SECTION



Revision Record

Changed By |  Approved By | Description of Change
7/20/2023 NA Bob Conley NA
Removed the specification of 2 lantern rings

2/20/2025 Bob Conley Bob Conley from 17.3.1 as 1 or 2 lantern rings may be
used depending on the shaft size.
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