SECTION 22 35 13
DOMESTIC WATER PUMPS

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Domestic water booster systems

B. Domestic water recirculating pumps

1.2 RELATED SECTIONS

A. Section 

1.3 REFERENCE STANDARDS

A. ANSI (American National Standards Institute).

B. ASME (The American Society of Mechanical Engineers).

C. ASSE (American Society of Sanitary Engineers).

D. NEMA (National Electrical Manufacturer's Association).

E. PDI (Plumbing Drainage Institute).

F. UL (Underwriter's Laboratories).

1.4 SUBMITTALS

A. Submit shop drawings on all equipment provided under this Section.

B. Submit certified pump curves showing pump performance characteristics with pump and system operating curves plotted. Include NPSH curve when applicable.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Domestic water booster systems: Peerless, Bell & Gossett, Pacific, Syncroflo, Canariis.

B. Domestic water recirculating pumps: Bell & Gossett, Armstrong, Aurora, Dunham-Bush, Paco, Peerless, Taco.

2.2 GENERAL

A. Pump construction shall permit complete servicing without breaking piping or motor connections.

B. Pumps, casings, flanges and seals shall be suitable for operation with working pressures, temperatures and fluids indicated.

C. Each motor shall be selected to drive the pump through its characteristic curve from zero flow to 50% above the designed flow, without exceeding rated full load nameplate horsepower. Pump motor nameplate rating shall not be exceeded in pump operation anywhere on the pump curve for specific non-overloading pumps.

D. Pumps shall have impellers with diameters not exceeding 90% of maximum impeller diameters which are cataloged for the particular casing, or scheduled on the drawings, and shall be capacity tested for design flow after final assembly.

E. Each pump shall be factory tested and impellers shall be dynamically balanced.

F. Pump sizes and capacities as scheduled on drawings.

2.3 DOMESTIC WATER BOOSTER SYSTEM

A. Equal to Peerless factory assembled constant pressure valve type booster set Model No. 3V-VT.

B. The set shall consist of pumps, electric motors, electric controller, valves and all necessary interconnecting piping for a complete package and shall require only suction and discharge pipe connections and one electrical power connection. 

C. Pumps shall be equal to Peerless Type VTM heavy duty vertical turbine type with cast iron enameled bowls, bronze and rubber bowl bearings, cast bronze enclosed impellers, rubber lateral seal rings, 416 stainless steel impeller and top shafts, 250 pound ANSI discharge flange. Each pump shall be provided with a single bellows type mechanical seal with Ni-resist seat and carbon sealing washer to seal the pump shaft. The seals shall have precision lapped faces for true seating. Water sealing shall be provided integral with the pump construction including breather vent for bleeding air out of high point of casting. The units shall be constructed so that shaft sealing may be replaced without disconnecting the suction or discharge piping from the pump or removing the motor.

D. Each pump shall be mounted in a heavy steel can assembly with a 1-1/4 inch thick steel plate base for mounting to the foundation.

E. Each pump shall be driven by a vertical hollow shaft motor in a weather protected enclosure.

F. The pumps shall be as scheduled on the drawings.
G. All components shall be mounted on a common fabricated heavy steel baseplate, manufactured as an inertia base complete with springs, suitable for grouting. The piping shall consist of flanged cast iron fittings. The suction lines shall be symmetrical providing for equal friction loss and effect on the suction approach to the pumps. Each suction line shall include an eccentric reducer, a butterfly shutoff valve, and shall terminate into a standard tee. The discharge line of each pump shall include a hydraulically operated, diaphragm-actuated, angle pattern combination pressure reducing and check valve set to maintain the design pressure and a butterfly shutoff valve and shall terminate into a standard tee.

H. Piping shall be arranged to allow removal of either pump's casing, impeller or mechanical seal without distributing the piping or the driver and while allowing the other pump to operate within its capacity capability. All control sensing lines and gauge connections shall be piped with shutoff valves. Each pump shall be equipped with a separate thermal safety valve which will open and discharge water to a drain when its temperature exceeds the set point.

I. The assembled packaged booster set shall be hydrostatically tested and painted with one shop coat of machinery enamel after test. The pump supplier shall have the unit responsibility for the complete package.

J. Pump Control System - Supervisory:

1. The system supervisory controller shall be a microprocessor - based, analog input pump & alarm controller to operate the pumps in response to system demands variations. A regulated 12 VDC power supply shall be provided for the microprocessor based digital controller and other control system components as required. The power supply shall include a terminal block for incoming AC, output DC and ground connections. The power supply AC input circuitry shall include integral fusing.

2. The pump/alarm controller shall be specifically designed for water pumping system automation utilizing standard hardware and software.

3. The pressure transducer signal shall be converted to a "psig" digital display and keyboard-configurable digital setpoints shall be provided for differential type pump operation as well as automatic alternation and/or manual sequence selector timing logic and alarm performance as herein described.

4. The controller shall accept an analog signal (1-5 vdc or 4-20 mAdc) representing the sensed pressure. Its operating program shall be resident in ROM and include full-scale ranging and pump-up/down determination. The controller shall be arranged to operate the required pumps plus high and low pressure alarms. Load relays with 10 amp @ 250 vac-rated contacts shall be provided for the pumps/alarms described and have their load circuits brought to screw clamp/barrier type terminal blocks. The ON and OFF adjustments of each pump shall be full-range adjustable through use of an authorized operator access code and a keypad. Review of controller adjustments shall be possible by the operator without use of the access code.

5. Input signal conditioning shall provide keypad-selectable averaging of the input signal with one reading taken every second and from one to thirty readings being selectable with the controller displaying and providing control based on a moving average of the selected number of samples.

6. The controller shall provide two-keypad-configurable FOFO (First-On/First-Off) automatic alternators, each providing alternation for two (2) to eight (8) pumps using the operator access code. The FOFO automatic alternator shall operate the pumps in a manner so that when any pump turns off the alternator logic is advanced. The operating sequence shall assure that when there is an increase in the demand for pumpage, the pump having had the longest rest since its previous operation will be brought into service. Conversely, upon a lessening of demand, the pump that has been running the longest will be shut down first. The alternator shall be capable of accepting an external advance input and shall automatically transfer to the next pump sequence (adding the next duty pump) when an advance input is sensed.

7. The digital controller shall include keypad adjustable on-delay timing logic to provide staggered pump starting following a power failure condition. The controller shall also provide keypad adjustable off delay timing for each pump control stage to provide smooth transition between control stages.

8. In addition to the pump control capability, the controller shall have a low alarm and a high alarm. An indicating LED shall be provided to show the operation of each control stage as well as abnormal alarm, signal failure and system monitor/alarm outputs of a watchdog timer. Upon the occurrence of an abnormal pressure condition or an input signal failure, an audible device shall operate together with an alarm load relay. A keypad silence button shall be provided to allow silencing of the audible device while the respective LED will continue to show its function until the condition has cleared. A common LED lamp test keypad pushbutton shall be provided.

9. The display shall be an 8-character alphanumeric type showing (PSIG up to 400.0 as selected with full-scale range) and another alphanumeric character shall be provided to the left of the display as an operations code. The display shall incorporate LCD elements suited for -25oF. to +140oF. operation with high contrast reflective characteristics. The operations code shall confirm the selection of a particular output or other function from the keypad during adjustment or review routines. When operating a key of the controller the audible alarm shall beep briefly to confirm that the selected key has operated.

10. The digital controller shall be housed in a flush-mounting, environmentally-protected assembly and mounted on the door of the control panel. It shall incorporate CMOS microprocessor elements suited for operation up to 155oF. and shall be dynamically burned in under temperature cycling at the factory for not less than 100 hours.

11. The controller shall display the pressure by the analog input signal in three digits on the LCD display viewable through the clear window on the upper portion of the front face.

12. The On/Off time delay of the various stages shall be conveniently adjusted from the keypad. In addition to pump control, it shall have low and high alarms and other parameters that shall be keypad adjustable.

13. Two (2) Quad Relay Output Modules shall be supplied to provide a means of interfacing the Digital Staging Controller with the controls. They shall convert the digitally encoded commands into relay outputs. the modules shall provide four (4) relay outputs and LED indication of this action.

14. The following outputs shall be supplied for the project:

a. OUTPUT MODULE #1

1) Booster Pump #1

2) Booster Pump #2

3) Booster Pump #3

4) Spare

b. OUTPUT MODULE #2

1) High Pressure Alarm

2) Low Pressure Alarm

3) Spare

K. Pressure Sensing Transducer

1. Incorporated into the control shall be a pressure transducer. The transducer shall be installed by the Contractor as shown on the contract drawings, and piped to the bladder tank pressure tap.

2. The transducer shall sense pressure variations and transform these variations directly into a standard process signal of 1 to 5 volts DC over the desire level pressure range (span). Transducer shall be completely solid state, with no mechanical linkages or moving parts. Supply voltage shall be between 10.5 and 25 volts DC. Wiring from pressure transducer to controller shall be the responsibility of the Mechanical Contractor.

3. The transducer shall incorporate a variable-capacitance transducer element to convert the sensed pressure to a corresponding electrical value. The sensed media shall exert its pressure against a nitrile diaphragm seal which shall provide sensed media isolation from the transducer pressure sensing elements. The transducer internal ceramic diaphragm shall flex minutely with response to media level/pressure so as to vary its proximity to a ceramic substate to vary the capacitance of an electrical field created between the two surfaces. A stable, hybrid, operational amplifier assembly shall be incorporated in the transducer to excite and demodulate the sensing mechanism. The transducer shall incorporate laser-trimmed, temperature compensation and high quality components and construction to provide a precise, reliable, stable output signal directly proportional to the sensed pressure over a factory-calibrated range.

4. Transducer shall include easily accessible offset and span adjustments. Span shall be adjustable from 100% down to 15% of the sensor range. Fine and coarse adjustments for both span and offset shall be provided, suing 25 turn potentiometers. Offset and span adjustments shall be non-interactive, for ease of calibration. Operating pressure range of the transducer shall be approximately 0 to 150 psig.

L. Control Power Pack

1. The entire control system including the above supervisory shall be incorporated in a UL labeled, NEMA 2 driptight enclosure with one main disconnect switch sized for the horsepower rating of the connected motors and control loads. A fuse block with dual element fuses, a magnetic NEMA rated starter with 3 leg overload protection and a hand-off automatic selector switch shall be provided for each motor. Power supply shall be 460 volt, 3 phase, 60 hertz.

2. A door handle shall be provided for the disconnect switch so that power circuits are disconnected before the door is opened. A 120 volt control circuit with transformer and primary and secondary fuse protection shall be furnished within the controller. The pump motors, pressure switches and all electrical sensing devices shall be wired to the controller and shall comply with the requirements of Division 16. All controls shall be functionally tested prior to shipment.

M. Hydropneumatic Tank 

1. Furnish and install, where shown on the drawings, a 264 gallon, 36 inch x 67 inch ASME rated precharged hydropneumatic bag tank, stamped 125 psi working pressure. Each tank will be supplied with a heavy duty replaceable bladder FDA approved for potable water & designed for 100oF. maximum. Bag design tested to 60,000 cycles. Water to be inside the bag, no water shall come in contact with the walls of the tank.

2. Tanks shall be supplied with a ring base for vertical mounting, lifting, ring, 2 inch NPT system connection, and 3/4 inch NPT with plug. An air charging valve connection shall be provided to facilitate adjusting precharge pressure to meet actual system conditions.

N. Miscellaneous:

1. All control sensing lines and gauge connections shall be made with ball valves in compliance with Section 23 05 23, Valves.

O. Provide a 7-day programmable clock, with low pressure switch.

P. Surge tank: On suction side of pumps, provide a [ ] gallon galvanized, 125 psig, ASME labeled, vertical surge tank with line size connection. Tank shall be complete with gauge glass, 1 inch drain valve, compressed air connection (100 psig with quick coupler and valve) and pipe stand.

Q. Provide line size silent check valve between domestic water take off and surge tank connection.

R. Provide contacts for remote annunciation of the following at the BMS:

1. Run status of each pump.

2. Pump failure alarm.

3. Inlet pressure to the pump package.

4. Outlet pressure from the pump package.

Coordinate contact requirements with the BMS supplier.

2.4 DOMESTIC WATER RECIRCULATING PUMPS

A. Equal to Bell and Gossett Series 80.

B. Type: Centrifugal, single stage, close coupled, in-line, back pullout design.

C. Casing: Bronze, rated for minimum of 175 psig working pressure, suction and discharge gauge port, air vent, flanged suction and discharge. Pumps used in domestic water system shall be all bronze construction.

D. Impeller: Bronze, fully enclosed, keyed to shaft and secured with locknut.

E. Shaft: Stainless steel or carbon steel with bronze or stainless steel sleeve through seal chamber.

F. Seals: standard mechanical seal.

PART 3 - EXECUTION

3.1 DOMESTIC WATER BOOSTER SYSTEMS

A. Start-up of booster equipment and operating instructions for Owner's personnel shall be provided by manufacturer's representative.

B. This Contractor shall include wiring and connections from pressure sensor at the top of the system to the booster system controller. Materials and installation shall be performed on compliance with Division 16.

C. This Contractor shall grout pump base after pump is aligned.

D. Pipe discharge from thermal safety valves to floor drain.

3.2 DOMESTIC WATER RECIRCULATING PUMPS

A. Provide line size shutoff valve and strainer in suction piping.

B. Provide check valve and balancing valve on discharge side of each pump.

C. Support piping on both sides of in-line pumps. Do not provide permanent support for the pump itself.

D. Provide balancing valves and flow fittings on circulating hot water loops. Refer to Section 23 05 19.
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