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HIGH TEMPERATURE WATER PUMPS
GENERAL
SUMMARY
Section includes the following categories for high temperature water hydronic pumps located in the UCI Central Plant:
Center-Supported End-suction pumps.
ACTION SUBMITTALS
Product Data:  For each type of pump.
Include certified performance curves and rated capacities including pump efficiency, BHP, RPM, Head, GPM; shipping and installed operating weights; furnished specialties; final impeller dimensions; motor specifications; and accessories for each type of product indicated.  
Indicate pump's operating point on curves.
Shop Drawings:  For each type of pump.
Show pump layout and connections.  
Include Setting Drawings with templates for installing foundation and anchor bolts and other anchorages.
Include diagrams for power, signal, and control wiring and differentiate between manufacturer-installed and field-installed wiring.
Delegated-Design Submittal: For each pump.
Retain subparagraph below if pumps are required to withstand specific design loads. Professional engineer qualifications are specified in Section 01 4000 "Quality Requirements."
Design calculations and vibration isolation base details, signed and sealed by a qualified professional engineer.
Design Calculations: Calculate requirements for selecting vibration isolators and seismic restraints and for designing vibration isolation bases.
Vibration Isolation Base Details: Detail fabrication, including anchorages and attachments to structure and to supported equipment. Include adjustable motor bases, rails, and frames for equipment mounting.
Piping thermal stress analysis in accordance with ASME B31.1 Power Piping as referenced in Section 23-2400 High Temperature Water Piping. 
INFORMATIONAL SUBMITTALS
Retain "Coordination Drawings" Paragraph below for Central Plant installations for efficient installation of different components. Preparation of coordination drawings requires the participation of each trade involved in installation.
Coordination Drawings: Plans, or BIM model, drawn to scale, showing the items described in this Section, and coordinated with all building trades.
Coordinate with Section 23 0548 "Vibration and Seismic Controls for HVAC." See ASCE/SEI 7 for certification requirements for equipment and components.
Seismic Qualification Data: Certificates for pumps, accessories, and components, from manufacturer.
Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.
Retain "Field quality-control reports" Paragraph below if Contractor is responsible for field quality-control testing and inspecting.
Field quality-control reports.
Provide pump alignment report that documents, as a minimum, the initial and final shaft orientations, and the changes made.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data: Complete selection data and operation and maintenance data for pumps to include in emergency, operation, and maintenance manuals.
MAINTENANCE MATERIAL SUBMITTALS
Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
Mechanical Seals: One mechanical seal of each type for each pump.
QUALITY ASSURANCE
UL Compliance:  Fabricate and label pumps to comply with UL 778, "Motor-Operated Water Pumps," for construction requirements.
Product Options: Provide pumps based on the specific types and models indicated.  Other manufacturers' pumps with equal performance characteristics may be considered.  Refer to Division 01 regarding substitutions.
Regulatory Requirements:  Fabricate “Pumps for Nomenclature, Definitions, Application and Operation," and HI 1.6, "Centrifugal Pump Tests."
Electrical Components, Devices, and Accessories:  Listed and labeled as defined in CEC (NFPA 70), Article 100, by a testing agency acceptable to University’s Representative.
DELIVERY, STORAGE, AND HANDLING
Manufacturer's Preparation for Shipping:  Clean flanges and exposed machined metal surfaces and treat with anticorrosion compound after assembly and testing.  Protect flanges, pipe openings, and nozzles with wooden flange covers or with screwed-in plugs.
Store pumps in dry location.
Retain protective covers for flanges and protective coatings during storage.
Protect bearings and couplings against damage from sand, grit, and other foreign matter.
Comply with pump manufacturer's written rigging instructions.
COORDINATION
Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
PRODUCTS
PERFORMANCE REQUIREMENTS
Electrical Components, Devices, and Accessories: Listed and labeled as defined in California Electric Code, by a qualified testing agency, and marked for intended location and application.
Retain "Delegated Design" Paragraph below if Contractor is required to assume responsibility for a specific portion of the design.
Delegated Design: Engage a qualified professional engineer, as defined in Section 01 4000 "Quality Requirements," to design vibration isolation and seismic restraints.
Delete paragraph if performance requirements are indicated on Drawings. Model building codes and ASCE/SEI 7 establish criteria for buildings subject to earthquake motions. Coordinate requirements with structural engineer.
Seismic Performance: Pumps shall withstand the effects of earthquake motions determined in accordance with ASCE/SEI 7.
The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."
Component Importance Factor:  1.0.
See ASCE/SEI 7, Coefficients for Architectural Component Table and Seismic Coefficients for Mechanical and Electrical Components Table for requirements to be inserted in subparagraph below.
<Insert requirements for Component Amplification Factor and Component Response Modification Factor>.
MANUFACTURERS
Manufacturers:  Subject to compliance with requirements, provide products by one of the following or equal:
Flexible-Coupled, Centerline Supported, Industrial Duty Process Pumps:
Dresser Rand SVCN-7
Dean Pump Series R5000
Or equal
[bookmark: OLE_LINK3]Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01.  Specific procedures must be followed before use of an unnamed product or manufacturer.
GENERAL PUMP REQUIREMENTS
Pump Units:  Factory assembled and tested.
Motors:  Refer to Section “Motors for HVAC” in Division 23. Select each motor to be non-overloading over full range of pump performance curve.
Source Limitations: Obtain pumps from single source from single manufacturer.
FLEXIBLE-COUPLED, END-SUCTION PUMPS
Description:  Base-mounted, centrifugal, flexible-coupled, end-suction, single-stage, stainless steel fitted, back-pull-out, radially split case design; rated for 400-psig minimum working pressure and a continuous water temperature of 450°F.
Casing:  Cast steel, with ASME/ANSI B16.5 raised-face class 300 flanged piping connections, drain plug at low point of volute, threaded gage tapping at inlet and outlet connections 
Impeller:  Stainless Steel, statically and dynamically balanced, closed, overhung, single suction, keyed to shaft with positive locking device.
Wear Rings:  Replaceable, stainless steel casing ring.
Shaft and Sleeve:  Stainless steel designed for not more than 0.002” deflection at seal face.
Seals:  Mechanical Suitable for water pumped at temperature and pressure. Provide seal cooling as needed 
Pump shaft bearings:  oil lubricated   ball bearings in cast-iron housing.
Coupling:  Flexible-spacer type, capable of absorbing torsional vibration and shaft misalignment; with flange and sleeve section that can be disassembled and removed without removing pump or motor.
Coupling Guard:	Dual rated; ANSI B15.1, Section 8; OSHA 1910.219 approved; steel; removable; attached to mounting frame.
Mounting Frame:  Welded-steel frame and cross members, factory fabricated from ASTM A36 channels and angles.  Fabricate for mounting pump casing, coupling guard, and motor.  Field-drill motor-mounting holes for field-installed motors.
Motor:  Secured to mounting frame, with adjustable alignment.
PUMP SPECIALTY FITTINGS
Comply with requirements for piping specialty fittings specified in Section 23 2400 "High Temperature Water System."
EXECUTION
EXAMINATION
Examine equipment foundations and anchor-bolt locations for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
Examine roughing-in for piping systems to verify actual locations of piping connections before pump installation.
Examine foundations and inertia bases for suitable conditions where pumps are to be installed.
Proceed with installation only after unsatisfactory conditions have been corrected.
PUMP INSTALLATION
Install pumps in accordance with manufacturer's written instructions and comply with HI 1.4.
Install pumps to provide access for periodic maintenance, including removing motors, impellers, couplings, and accessories.
Independently support pumps and piping  so weight of piping is not supported by pumps, and loads are not transferred to pump flanges.  Adjust pipe hangers so that flange gaskets require only slight moderate force to overcome frictional resistance when slip into place.
Equipment Mounting:
Install base-mounted pumps on cast-in-place concrete equipment bases. Comply with requirements for equipment bases and foundations specified in Section 03 3000 "Cast-in-Place Concrete."
Comply with requirements for vibration isolation and seismic-control devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."
Disconnect coupling halves before setting.  Do not reconnect couplings until alignment operations have been completed.
Support pump baseplate on rectangular metal blocks and shims, or on metal wedges with small taper, and at points near foundation bolts provide a gap of ¾ to 1½ inches between pump base and foundation for grouting.
Adjust metal supports or wedges until pump and driver shafts are level.  Check coupling faces and suction and discharge flanges of pump to verify that they are level and plumb.
ALIGNMENT
An experienced and qualified person shall align pump and motor shafts and piping connections after setting them on foundations, and after piping connections have been made. Ensure sufficient work hours are available to properly align the equipment. This is an essential function and shall not be overlooked or slighted in any way.
Comply with pump and coupling manufacturers' written instructions. Use the following alignment standards, or the manufacturers’ standards, whichever are more stringent:
Adjust pump and motor shafts for angular and offset alignment by methods specified in HI 1.1-1.5, "Centrifugal Pumps for Nomenclature, Definitions, Application and Operation."
Add stainless steel shims to the motor feet and bolt motor to base frame. Do not use grout between motor feet and base frame.
Alignment shall be reverse dial indicator or laser method.
Angular and offset misalignment shall be as follows:
	Maximum Speed
(rpm)
	Maximum Angularity
(per 12 inches)
	Maximum Offset
(Horiz. or Vert.)

	Less than 900
	0.0015 inch
	0.002 inch

	Less than 1200
	0.0010 inch
	0.002 inch

	Less than 1800
	0.0010 inch
	0.002 inch

	Less than 3600
	0.0005 inch
	0.001 inch

	Angularity is based on the diameter of the coupling. It is valid for the types of couplings used on pumps at UCI, which are flexible. For example, a 3-inch diameter coupling, would have a maximum angularity of 0.001 inch (0.003 x 3/10) at 1800 rpm maximum speed. It is possible to align the shafts at much smaller offsets and angularity than listed. 


After alignment is correct, tighten foundation bolts evenly and not too firmly. Completely fill baseplate with nonshrink, nonmetallic grout while metal blocks and shims or wedges are in place. After grout has cured, fully tighten foundation bolts.
PIPING CONNECTIONS
Comply with requirements for piping specified in Section 23 2400 "High Temperature Water System."  Drawings indicate general arrangement of piping, fittings, and specialties.  Shop drawings shall show specific locations.
Install piping adjacent to machine to allow service and maintenance and shall is no case cause a tripping hazard.
Connect piping to pumps.  Install valves that are the same size as piping connected to pumps.
Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles.
Install isolation valves on suction and discharge sides of pump.
Strainers:  Install pipe strainer, or suction diffuser with strainer. 
Engineer of record shall perform high temperature stress analysis of piping system from 40°F to 400°F and select either expansion joints or flexible connectors to comply with analysis results.  Edit paragraph to match the design drawings. 
Install expansion joints or flexible connectors in suction and discharge piping as appropriate to minimize thermal stress on the pump casing of base-mounted pumps.  Flexible connectors, if used, shall be suitable for operating pressure and temperature.
Check Valves:  Install non-slam check valves on pump discharge line.  
Install inertia base and vibration isolation.
Install temperature and pressure gages on pump suction and discharge.  Install at integral pressure-gage where tappings are provided.
ELECTRICAL CONNECTIONS
Install electrical connections for power, controls, and devices.
Electrical power and control wiring and connections are specified in Division 26.  Rotate the wiring connection box on the motor to provide the most direct power wiring connection from the source (e.g. if the wire is routed from above, rotate the box so the connection is facing up instead of installing extra conduit fittings.).
Ground equipment.
Tighten electrical connectors and terminals in accordance with manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A.
STARTUP SERVICE AND COMMISSIONING
Verify that pumps are installed and connected in accordance with the Contract Documents.
Verify that electrical wiring installation complies with manufacturer's written instructions and the Contract Documents.
Perform the following preventive maintenance operations and checks before starting:
Lubricate bearings.
Disconnect coupling and check motor for proper rotation that matches direction marked on pump casing.
Verify that pumps are free to rotate by hand and that pumps for handling hot liquids are free to rotate with pumps hot and cold.  Do not operate pumps if they are bound or drag, until cause of trouble is determined and corrected.
Check suction piping connections for tightness to avoid drawing air into pumps.
Clean strainers.
Verify that pump controls are correct for required application.
Starting procedure for pumps with shutoff power not exceeding safe motor power is as follows:
Prime pumps by opening suction valves and closing drains, and prepare pumps for operation.
Start motors using variable speed drive manually controlled. Gradually increase speed until discharge pressure gauge matches that of adjacent pumps. 
Open discharge valves slowly. Verify that pump is flowing water through it. 
Check general mechanical operation of pumps and motors.
Refer to Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for detailed requirements for testing, adjusting, and balancing hydronic systems and Division 23 Section “Commissioning of HVAC”.
FIELD QUALITY CONTROL
Retain "Testing Agency," "Manufacturer's Field Service," or "Perform tests and inspections" Paragraph below. Retain first option in first paragraph if University will hire an independent testing agency.  Coordinate with UCI project manager.
Testing Agency: [University will engage] [Engage] a qualified testing agency to perform tests and inspections.
Retain "Manufacturer's Field Service" Paragraph below to require a factory-authorized service representative to perform tests and inspections.
Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
Retain "Perform tests and inspections" Paragraph below to require Contractor to perform tests and inspections and retain option to require Contractor to arrange for the assistance of a factory-authorized service agent.
Perform tests and inspections[ with the assistance of a factory-authorized service representative].
See Section 014000 "Quality Requirements" for retesting and reinspecting requirements and Section 01 7000 "Execution and Closeout" for requirements for correcting the Work.
High temperature hydronic pumps will be considered defective if they do not pass tests and inspections.
Prepare test and inspection reports.
DEMONSTRATION
Engage a factory-authorized service representative to train University's maintenance personnel to adjust, operate, and maintain high temperature hydronic pumps as specified below:
Train University's maintenance personnel on procedures and schedules for starting and stopping, troubleshooting, servicing, and maintaining pumps.
Review data in maintenance manuals.  Refer to Division 01 Section "Operation and Maintenance Data."
Schedule training with University’s Representative.
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