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WHEN UPDATING THIS MASTER SPEC SECTION PLEASE REMEMBER TO ALSO MAKE APPLICABLE MODIFICATIONS TO SECTION 221123.
BEFORE INCLUDING ANY REQUIREMENTS FOR SEISMIC RESTRAINTS, VERIFY WITH TEAM LEADER AND/OR STRUCTURAL DESIGNTHAT IT IS REQUIRED FOR PROJECT. 
SECTION 232123
PUMPS

PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Vibration Isolation:  Section 230550.

USE PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


B.
Seismic Restraints:  Section 230550.


C.
Wiring for Motors and Motor Controllers:  Section 260523.


D.
Motors and Motor Controllers:  Section 260221.

USE ARTICLE BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.

1.02
PERFORMANCE REQUIREMENTS


A.
Design pump and pump supports to withstand all seismic loads.  Refer to seismic loading criteria on the Contract Drawings.


B.
Seismic Performance:  Design and install pumps to assure continued performance of their intended function when subjected to the specified seismic forces.

USE PARAGRAPH ABOVE OR BELOW, EDIT AS REQUIRED.

C.
Seismic Performance:  Design and install pumps to assure that they remain in place with no separation of any parts when subjected to the specified seismic forces.


D.
The design of the pump and pump supports shall be performed by a professional engineer experienced in the seismic design of pumps.

1.02
SUBMITTALS


A.
Product Data:  Catalog sheets and installation instructions for each type or size pump.


B.
Schedule:  Pump schedule showing pump specifications and application.


C.
Quality Control Submittals:



1.
Performance curves for each pump, showing gpm, brake HP and efficiency from free delivery to shut-off.  Chart curves on manufacturer’s factory tests shall be conducted in accordance with the recommended procedures of the Hydraulic Institute, and certified thereto by the manufacturer.

INCLUDE SUBPARAGRAPH BELOW ON MAIN HEATING PLANT JOBS WHEN REQUIRED.


2.
Subject boiler feed pumps and boiler return pumps to a cold water test at the manufacturer’s factory.  Submit certified test curves on the test results, conducted in accordance with Hydraulic Institute Standards, Centrifugal Pump, Section VIII Test Code, at a minimum of 4 points, in addition to the design point.  Certified test curves shall indicate the following:




a.
Head vs. Capacity.




b.
Efficiency vs. Capacity.




c.
BHP vs. Capacity.




d.
NPSHR
 vs. Capacity.

INCLUDE SUBPARAGRAPH BELOW FOR PARALLEL PUMP DESIGN.


3.
Include parallel pump curve and system curve for parallel operating pumps. Design flow does not include standby pump (if any).



4.
Certificates:  Affidavit required under QUALITY ASSURANCE Article.



5.
Company Field Advisor Data:




a.
Name, business address and telephone number of Company Field Advisor secured for the required services.




b.
Certified statement from the Company listing the qualifications of the Company Field Advisor.




c.
Services and each product for which authorization is given by the Company, listed specifically for this project.

USE SUBPARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.



6.
Copy of Seismic Qualifications Certificate.


D.
Contract Close Out Submittals:



1.
Operation, Maintenance Data, and Parts Lists:  Deliver 2 copies, for each type of pump or pumping apparatus, to the Director’s Representative.

1.03
QUALITY ASSURANCE

FILL IN BLANKS IN PARAGRAPH BELOW.  CHECK WITH DESIGNER.  DELETE UNDERLINES BEFORE ENTERING INFORMATION.

A.
Company Field Advisor:  Secure the services of a Company Field Advisor from pump manufacturer for a minimum of ________ working hours for the following:



a.
Render advice regarding installation and final adjustment of the system.



b.
Render advice on the suitability of each item for this particular application.



c.
Witness final system acceptance test, then certify with an affidavit that the system is installed in accordance with the Contract Documents and is operating properly.



d.
Train facility personnel on the operation and or maintenance of the system (Minimum of two ________-hour sessions).



e.
Explain available service programs to facility supervisory personnel for their consideration.

USE PARAGRAPH BELOW WHEN SEISMIC RESTRAINT SYSTEM IS REQUIRED.


B.
Seismic Qualification Certificate:  Certificate from pump manufacturer covering pumps , accessories, supports, and components; and consisting of the following:



1.
Basis for Certification:  Indicate whether Withstand Certification is based on actual test of assembled components or on calculation.



2.
Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions, and loads transmitted to structure at each attachment point.



3.
Detailed description of equipment anchorage devices on which the certification is based including installation requirements.



4.
Comprehensive seismic engineering analysis of pump and pump supports.

1.04
MAINTENANCE


A.
Spare Parts:  Deliver one spare set of mechanical seals for each size and type of pump equipped with mechanical seals, to the Director’s Representative, who will sign receipt for same.  Furnish seals of type as required for the particular pump application and the chemical water treatment being utilized.  Suitably box and label spare seals as to their usage.

PART 2   PRODUCTS

2.01
PUMPS - GENERAL


A.
Design pumps to operate continuously without overheating bearings or motors at every condition of operation on the pump curve, or produce noise audible outside the room or space in which installed.


B.
Equip pumps complete with electric motor and drive assembly, unless otherwise indicated.  Design pump casings for the indicated working pressure and factory test at 1-1/2 times the designed pressure.


C.
Provide condensate pumping, boiler return pumping and vacuum pumping apparatus as complete factory assembled and prewired packaged units, each complete with integral pump controls and electric control panel.


D.
Manufacture domestic hot water pumps of all-bronze construction.


E.
Design pumps for ethylene glycol usage as specified for water, of type as indicated.


F.
Pumps of the same type, shall be the product of a single manufacturer, with pump parts of the same size and type interchangeable.


G.
Provide oil lubricated pumps with constant level oilers, with the exception of in-line circulating and close coupled pumps.


H.
Equip base mounted pumps with OSHA compliant metal guards over the moving drive assembly.  Fabricate from expanded galvanized metal or galvanized sheet metal. Secure guards as required and approved.

2.02
CIRCULATING WATER PUMPS

EDIT PARAGRAPHS BELOW AS REQUIRED, E.G., CHANGE CAST IRON CASING TO BRONZE CASING FOR DOMESTIC HOT WATER, ETC.

A.
In-Line Pump:  Single stage volute type pump, with cast or forged bronze impeller, replaceable mechanical seals, oil lubricated shaft sleeve bearings, and cast iron casing with flanged inlet and outlet connections.  Direct connect pump to electric motor with flexible coupling.



1.
Motor Requirements (Supplementary to Section 260221):




a.
Equip motor with built-in thermal overload protection.


B.
Close-Coupled Pump:  Horizontal, volute, single stage, end suction centrifugal type, with mechanical seals, and casing and frame of cast iron.



1.
Design casing for 125 psig working pressure, with vent cock in top and drain plug in bottom, with flanged inlet and outlet connections.



2.
Equip with enclosed type bronze impeller, keyed to shaft and secured with self-locking bronze impeller nut.



3.
Direct connect pump to electric motor with flexible coupling, or shaft may be common for pump and motor.



4.
Fabricate shaft from 1035 SAE steel, with AISI Type 316 stainless steel or bronze shaft sleeves.


C.
Base Mounted Pump:  Horizontal, volute, single stage, end suction centrifugal pump with mechanical seals, and casing and frame of cast iron.



1.
Design casing for 125 psig working pressure, with vent cock in top and drain plug in bottom, with flanged inlet and outlet connections.



2.
Equip with enclosed type bronze impeller, keyed to shaft and secured with self-locking bronze impeller nut.



3.
Fabricate shaft from 1035 SAE steel, with AISI Type 316 stainless steel or bronze shaft sleeves.



4.
Direct connect pump to electric motor with a flexible coupling.



5.
Mount pump and driving motor on common cast iron base or heavy steel base plate, with suitable lugs for anchor bolting.



6.
Equip chilled water, secondary water and primary water pumps, driven by motors 5 HP and larger with drip lip type base.  Pitch drip lip to pump end with tapped, and plugged drain connection at low point.

2.03
CONDENSATE PUMPING APPARATUS


A.
Bronze fitted, duplex type; consisting of 2 centrifugal pumps, 2 electric driving motors, receiver, controls and electric control panel, all mounted on common bed plate, or integral receiver base.


B.
Pumps shall have cast iron casings, cast bronze impellers, and mechanical shaft seals.



1.
Direct connect pumps to electric motors with flexible couplings, or pumps may be of the close coupled design.



2.
Fabricate shafts from 1035 SAE steel or bronze.

EDIT RECEIVER MATERIALS (C.I.,GALV., OR LINED STEEL) IN PARAGRAPH BELOW. CHECK WITH DESIGNER.

C.
Receiver:  Cast iron, galvanized steel or lined steel, with required pipe openings, and machined surfaces for mounting pumps and auxiliary equipment.



1.
Fabricate steel receivers from minimum 3/16 inch thick copper bearing steel, either hot dipped galvanized inside and out, or internally lined with corrosion resistant material, of type as approved.



2.
Equip receiver with gage glass and try cocks.


D.
Pump Controls: Float switch with bellows type seal, and mechanical alternator to reverse the sequence of pump operation, and to allow for operation of both pumps under peak conditions.


E.
Electric Control Panel:  Factory mounted, assembled and wired control panel, enclosing pump motor controllers, “Hand-Off-Auto” selector switch for each pump and wiring terminal board.  Factory pre-wire panel including all interconnecting wiring between mechanical alternator, motor controllers, selector switch, float switch and electrical terminal board.

USE ARTICLE BELOW ON LP BOILER JOBS WHEN REQUIRED.
2.04
BOILER RETURN PUMPING APPARATUS


A.
Single or duplex, turbine or centrifugal, bronze fitted  type as indicated.  Mount pumps on receiver or on cast iron or heavy steel base common to both pumps and receiver, provided pumps and receiver are factory assembled with all accessories, conduit, wiring and piping; including suction piping, gate valves and unions, between receiver and pumps.


B.
Pumps shall have cast iron casings, cast bronze impellers and mechanical seals.



1.
Direct connect pumps to electric motors with flexible couplings, or pumps may be of the close coupled design.



2.
Fabricate shafts from 1035 SAE steel or bronze.


C.
Receiver:  Cast iron, galvanized steel or lined steel, with required pipe openings and machined surfaces for mounting pumps and auxiliary equipment.



1.
Fabricate steel receivers from minimum 3/16 inch thick copper bearing steel, either hot dipped galvanized inside and out, or internally lined with corrosion resistant material, of type as approved.



2.
Equip receiver complete with McDonnell Miller No. 25 float operated water make-up valve, and gage glass with try-cocks.

USE ARTICLE BELOW FOR MAIN HEATING PLANT JOBS WHEN REQUIRED.
2.05
BOILER FEED PUMPS


A.
Horizontally split, centrifugal, two stage pumps. with non-overload characteristics, designed for parallel operation, and continuous duty at indicated operating conditions.


B.
Casings:  Cast iron construction with bronze wearing rings for both first and second stage impellers; flanged 125 lb ANSI suction connections, 250 lb ANSI discharge connections, and all necessary grease or oil fittings.



1.
Equip upper half of casing with vent cock and lifting rings and bottom half with drain plug.



2.
Impellers: Bronze single suction, enclosed type.  First and second stage impellers shall be opposed, with bronze wearing rings.



3.
Shafts:  AISI Type 316 stainless steel, or carbon steel, with stainless steel shaft sleeves.




a.
Ceramic coated sleeves may be submitted for consideration.


C.
Bearings:  Oil or grease lubricated ball type, both inboard.



1.
Equip oil type with constant level oiler.



2.
Provide cast iron bearing housing with drain openings and drain plugs.



3.
Provide deep type stuffing box, on both suction and discharge side of pump shaft, complete with packing gland and packing of type as recommended by the pump manufacturer for the service usage.



4.
Do not submit mechanical seals.


D.
Pump Drives:

EDIT SUBPARAGRAPHS BELOW AS REQUIRED.


1.
Direct connect pump drives to electric motors by means of all-steel flexible couplings.



2.
Direct connect pump drives to steam turbines by means of all-steel flexible couplings.


E.
Base Plate:  Cast iron or heavy steel construction, of the drip lip type, common for both pump and drive unit.



1.
Pitch drip lip to pump end with tapped and plugged drain connection at low point.


F.
Recirculating Orifice:  Stainless steel construction, sized by pump manufacturer to limit temperature rise in water to 15 degrees F at shut-off head.

USE ARTICLE BELOW FOR MAIN HEATING PLANT JOBS WHEN REQUIRED.
2.06
RETURN PUMPS


A.
Single stage, bronze fitted, end suction, vertically split, centrifugal type.  Design pumps for parallel operation, having the same shut-off head and steady rising head capacity curves.


B.
Casing:  Cast iron construction with renewable bronze casing wearing rings, flanged 125 lb ANSI suction and discharge connections, with vent cock and lifting lugs in top of casing, and drain plug in bottom.


C.
Shafts:  AISI Type 316 stainless steel, or carbon steel with stainless steel shaft sleeves



1.
Ceramic coated sleeves may be submitted for consideration.


D.
Bearings:  Oil or grease lubricated ball type, inboard and outboard.



1.
Equip oil type with constant level oiler.



2.
Provide cast iron bearing housing with drain openings and drain plugs.



3.
Provide deep type stuffing box, with packing gland and packing of type as recommended by the pump manufacturer for the usage.



4.
Do not submit mechanical seals.


E.
Pump drives:

EDIT SUBPARAGRAPHS BELOW AS REQUIRED.


1.
Direct connect pump drives to electric motors by means of all-steel flexible couplings.



2.
Direct connect pump drives to steam turbines by means of all-steel flexible couplings.


E.
Base Plate:  Cast iron or heavy steel construction of the drip lip type, common for both pump and drive unit.



1.
Pitch drip lip to pump end with tapped and plugged drain connection at low point.


F.
Recirculating Orifice:  Stainless steel construction, sized by pump manufacturer to limit temperature rise in water to 15 degrees F at shut-off head.

USE ARTICLE BELOW FOR MAIN HEATING PLANT JOBS WHEN REQUIRED.
2.07
OIL PUMPS


A.
Transfer Pumps:  Positive displacement type pumps designed for pumping No. 6 fuel oil as main fuel and Nos. 2 and 4 as secondary fuel, of either the pumping rotor or sliding vane design, fitted with cast iron casing, steel shaft, external roller bearings, mechanical seals and pressure relief valve.

USE ONLY ONE OF THE FOLLOWING TWO SUBPARAGRAPHS.


1.
Rotor Type Pumps:  Complete with internal helical driving gears, similar to Sier-Bath and Gear Pump - Division Internal Gearex Pump.

FILL IN BLANK IF SUBPARAGRAPH BELOW USED. DELETE UNDERLINE BEFORE ENTERING INFORMATION.


2.
Vane Type Pumps:  Complete with non-metallic adjusting vanes, similar to Model ________ by Blackmer Pump Co.



3.
Direct connect pump and driving unit by means of flexible coupling.



4.
Base Plate:  Cast iron or heavy steel construction, common for both pump and driving unit.


B.
Main Fuel Oil Pumps: Constant displacement, rotary screw type pumps designed for pumping No. 6 fuel oil as main fuel and Nos. 2 and 4 as secondary fuel.



1.
Provide pumps with shaft packing consisting of alternate rows of hard and soft packing rings.



2.
Direct connect pump and driving unit with flexible coupling.



3.
Base Plate:  Heavy steel construction, common for both pump and driving unit, with raised edge extending completely around same.



4.
Provide a “IMO Pump”, by DeLaval Turbine Inc., complete with pressure relief valve.


C.
Pump Drives:

EDIT SUBPARAGRAPHS BELOW AS REQUIRED.


1.
Direct connect pump to totally enclosed electric motor by means of a flexible coupling.



2.
Direct connect pump to turbine drive by means of a flexible coupling.

2.08
VACUUM PUMPING APPARATUS


A.
Duplex type consisting of two dual purpose pump and electric motor assemblies, two discharge valve assemblies, controls, electric control panel and accessories, all mounted on a cast iron receiver.


B.
Receiver:  Cast iron, two compartment type, with all required pipe openings and machined surfaces for mounting pumps and auxiliary equipment.



1.
Receiver Mounted Accessories:  Consisting of vacuum gage, thermometer, water level gage, vacuum breaker, two lifting lugs, and self-cleaning inlet strainer with vertically removable bronze screen, and large dirt pocket.


C.
Pump and Motor Assemblies:  Close-coupled, bronze fitted centrifugal type, flange mounted for vertical operation.



1.
Pumps shall have cast iron casing, cast bronze impeller, renewable bronze wearing rings, stainless steel shaft with mechanical shaft seals.



2.
Design pump suction passages for low NPSH characteristics, handling hot condensate.


D.
Discharge Valve Assemblies:  Hydraulically operated, positive acting type (2 required), with bronze bellows to control condensate discharge, in conjunction with 2 float operated pilot valves.


E.
Control Equipment:  Manual control consisting of 2 selector switches, 2 motor controllers, 2 float switches, and 2 vacuum switches.



1.
Provide control for manual selection of lead pump; simultaneous operation of both pumps under peak loads, and automatic operation of lag pump, upon failure of lead pump or its controls.


F.
Electric Control Panel:  Factory mounted, assembled, and wired control panel, enclosing pump motor controllers, selector switches and wiring terminal board.



1.
Factory pre-wire panel including all interconnecting wiring between motor controllers, selector switches, float switches, motors, vacuum switches, and electric terminal board.

INCLUDE ARTICLE BELOW WHEN PUMPS OR PUMPING UNITS, OTHER THAN IN-LINES ARE SPECIFIED.
2.09
CHARTS AND DIAGRAMS


A.
Lubrication Charts:  Card holder with aluminum or stainless steel frame, clear acrylic front, and sheet aluminum card backing plate.  Minimum size card 8 x 10 inches.  Illustrate or type the manufacturer’s recommendations for lubrication of each type pump.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Install in-line circulating pumps between pipe flanges in piping systems.  Install overhead pipe supports, both sides of in-line pumps, installed in horizontal piping runs.


B.
Install close-coupled, base mounted and all floor supported pumps or pumping apparatus on concrete pump foundations, or vibration isolating bases, or both, all as noted on drawings or specified.  Level, align and true the equipment utilizing steel shims.  Bolt to construction and grout, when grouting holes are provided in bases.

INCLUDE ARTICLE BELOW AS REQUIRED BY COMPLEXITY OF PUMPING SYSTEM. CHECK WITH DESIGNER.
3.02
FIELD QUALITY CONTROL


A.
Preliminary System Tests:



1.
Preparation:  Have the Company Field Advisor adjust the completed system and then operate it long enough to assure that it is performing properly.



2.
Run a preliminary test for the purpose of:




a.
Determining whether the system is in a suitable condition to conduct the acceptance test.




b.
Checking control equipment.




c.
Training Facility personnel.


B.
System Acceptance Test:



1.
Preparation:  Notify the Director’s Representative at least 3 working days prior to the test so arrangements can be made to have a Facility Representative witness the test.



2.
Make the following tests:




a.
Individually test control devices.




b.
Test alarm indicating devices.




c.
Test each system function step by step.



3.
Supply equipment necessary for system adjustment and testing.



4.
Submit a typewritten report of the test results, signed by the Company Field Advisor and the Director’s Representative. Enclose a copy of the report in a metal frame covered with clear acrylic glazing and mount it adjacent to the pump control panel.

END OF SECTION
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