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TYPICAL SPECIFICATION

Armstrong Variable Speed Domestic Water Pump Systems
QUALITY ASSURANCE
Single-Source Responsibility: Pumps shall be manufactured by the booster manufacturer. The entire package shall be third party certified by Underwriters Laboratories Inc.

Design Criteria: The drawings indicate sizes, profiles, connections and dimensional requirements of plumbing pumps and are based on the specific manufacturer types and models indicated. Pumps having equal performance characteristics by other manufacturers may be considered, provided that deviations in dimensions and profiles do not change the design intent and performance as judged by the engineer. The burden of proof for equality is on the proposer.
DELIVERY AND STORAGE
Store pumps in a dry location. Retain shipping flange protective covers and protective coatings during storage. Protect bearings and couplings against damage from sand, grit and other foreign matter. Comply with manufacturers' rigging instructions for handling.
PRODUCT
A. Variable Speed Domestic Water Pressure Booster System
Furnish and Install a factory prefabricated and tested series _______ HydroPak Variable Speed Booster System, complete with variable frequency drive control as manufactured by Armstrong Pumps Inc. The system shall be capable of providing a constant system pressure and pump flow rates as shown below.
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B. Pump Types
Pumps shall be manufactured by Armstrong Pumps and shall have the following characteristics:

Model 4700 - Vertical Multistage:

Pump shall have a Cast Iron casing with type 304 Stainless Steel wetted parts. Each impeller shall be fitted with a Teflon seal ring. The 316L Stainless Steel shaft shall be fitted with Tungsten Carbide intermediate bearing(s).

The mechanical seal shall be suitable for the full pressure and temperature range of the pump and shall be fitted with carbon rotating face and silicon carbide stationary face. The thrust bearing must be connected to the adapter and shaft coupling in such a manner as to eliminate pump axial loads from the motor, allowing standard NEMA design motors to be used. The thrust bearing will also remove the necessity for adjustments of any other moving part during the pump life cycle.

The base mounted pump shall be assembled in a vertical shaft configuration with the suction and discharge connections being in-line at the bottom. Suction and discharge connections shall have same size flanges drilled for ANSI 250 rating.

Model 4300 - Split Coupled Vertical In-Line:

Pumps shall be split coupled type, with rigid spacer type coupling. Pump casing shall be Cast Iron for working pressure below 175 psig at 150°F (125 psig ANSI flange rating) and Ductile Iron for working pressures to 375 psig at 150°F (250 psig ANSI flange rating).

Suction and discharge connections shall be flanged and the same size and shall be drilled and tapped for seal flush and gauge connections. Impeller shall be Bronze, fully enclosed type, dynamically balanced. Shaft shall be Stainless Steel. Coupling shall be the rigid spacer type of high tensile Aluminum alloy.

Couplings shall be split to allow removal from pump and motor shafts, leaving space between the shafts sufficient to replace all mechanical seal components without disturbing the pump or motor. Mechanical seals shall be Stainless Steel outside multi-spring balanced type with Viton secondary seal. Provide Bronze gland plate with Stainless Steel hardware. A factory installed flush line with manual vent shall be provided. All pumps shall be provided with a lower seal chamber throttle bushing.

Model 4380 - Close Coupled Vertical In-Line:

Pump casing shall be Cast Iron, suitable for 175 psig working pressure at 140°F (Ductile Iron for pressures to 250 psig). The casing shall be hydrostatically tested to 150% maximum working pressure. The casing shall be radically split to allow removal of the rotating element without disturbing the pipe connections. The casing suction and discharge connections shall be the same size and shall be provided with drilled and tapped seal vent and pressure gauge connections. Pump impeller shall be Bronze, fully enclosed type. Impeller shall be dynamically balanced. A Bronze shaft sleeve, extending the full length of the mechanical seal area, shall be provided. Mechanical seal shall be single spring inside type with carbon against O-ring mounted Ni-Resist faces. EPDM elastomer with Stainless Steel spring and hardware shall be provided. Seal vent line shall be factory installed and shall be piped from the seal area to the pump suction connection.
Model 4360 - Close Coupled Vertical In-Line:

Pump casing shall be Cast Iron, suitable for 175 psig working pressure at 140°F. The casing shall be hydrostatically tested to 150% maximum working pressure.

The casing shall be radically split to allow removal of the rotating element without disturbing the pipe connections. The casing shall be provided with NPT threaded companion flanges, for the appropriate pump size, with gaskets and hardware.

Pump impeller shall be fully enclosed type. The impeller shall be keyed and secured to the pump shaft by Stainless Steel fittings. The pump shaft shall be a Stainless Steel stub shaft for frame 56 motors. The steel motor shaft shall be enclosed by a Bronze shaft sleeve, on other motor frame sizes.

Model 4280 - Close Coupled End Suction:

Pump casing shall be Cast Iron, suitable for 175 psig working pressure at 140°F. (Ductile Iron for pressures to 250 psig). The casing shall be hydrostatically tested to 150% maximum working pressure. The casing shall be radically split to allow removal of the rotating element without disturbing the pipe connections complete with tapped drain connection. Suction and discharge connections shall be provided with drilled and tapped pressure gauge connections. Pump impeller shall be Bronze, fully enclosed and dynamically balanced. Provide a shaft sleeve, extending the full length of the mechanical seal area. Mechanical Seal shall be single spring inside type with carbon face rotating against an O-ring mounted Ni-Resist seat. EPDM elastomer with Stainless Steel spring and hardware shall be provided.

Model 4270 - Close Coupled End Suction:

Pumping unit suitable for 150 PSI working pressure with radically-split Cast Iron casing, ULTEM impeller, 416 Stainless Steel shaft and single inside-type 21 mechanical seal. The driving motor shall be horizontal, solid shaft, squirrel cage induction motor with NEMA C flange.
C. Pump Control Valves

Each pump shall be equipped with one Bronze full port ball valve on the suction and discharge. The discharge ball valve shall be located after a soft seating check valve. No pressure reducing valves shall be required.
D. Pump Sequencing

The pump designated as the lead pump shall run.


The pump controller compares a signal from the discharge pressure transducer to the desired set point value. The lead pump speed will ramp up in order to satisfy the set point pressure.


Once the lead pump exceeds it's best-operating-point (BOP) the first lag pump shall start following a 10 second time delay.


Once the lag pump is called on, a minimum run timer (MRT) shall begin counting to ensure that the pump runs for a minimum of 5 minutes.   The MRT shall be adjustable.


When the 2 pumps are running and are operating at a point below the BOP and the lag pump minimum run timer having timed out, the lag pump shall ramp down its speed and turn off. The lead pump will continue to operate and meet system requirements based on the set point pressure. Steps 2-5 are repeated in order to satisfy the building requirements.


The lead pump shall alternate every 24 hrs based via an adjustable real time clock. A time clock shall bring on the second pump, for a period of 5 seconds both pumps will operate at which point the first pump on will be shut off.


An Aquastat connected to the pump seal chambers monitors the water temperature and energizes a solenoid that will allow water to drain and prevent the pumps from overheating during long periods of low demand.


Systems equipped with a "No-Flow" shutdown will stop when the pump controller determines there has been a "No-Flow" condition for a continuous 2-minute period. The lead pump will start again once a drop in pressure of at least 5 psi is measured on the discharge of the system.


The system can be manually operated by means of the virtual HOA selector buttons provided on the touch screen operator interface.
E. Power and Control Panel

Controllers are housed in a NEMA Type1 enclosure with touch screen operator interface and one main disconnect. Control panel is equipped with virtual Hand-Off-Auto control switches on display panel for user control of pump motors, and variable frequency drives. Control panel is complete with 3 leg overload and short circuit protection, 120V control circuit transformer and integral, fused 24V controller power supply.

Ambient environmental ratings for the controller shall be as a minimum, 0°C to 60°C and 5% to 95% relative humidity, non-condensing.

The control panel shall be complete with 3.5” by 4.5” liquid crystal, watertight touch screen operator interface with easy to read backlit display. The operator interface shall have password protected system parameters, on-screen display of pump system parameters such as system pressure (psi), supply pressure (psi), three phase voltages, three phase amperages, pump run status, percentage of full speed. All system parameters are visible on screen on one screen without having to scroll. Access to the inside of the controller is not required to change system parameter settings, alarm settings or reset alarms. System parameters can be monitored without additional tools or devices or the need to open control panel door.

The controller must be capable of controlling up to 4 pumps, using a 0-10mV analogue signal using pressure and or flow as the control variable.

Controller design shall include provisions for low flow energy savings, best-operating-point (BOP) sequencing, end of pump curve protection, 24hr automatic alternation of pumps, built-in pump on-delay and minimum run timers, re-settable pump elapsed run time meters, smooth pump starting and sequencing, on-screen field modifiable control and alarm parameters, and no-flow shutdown with drawdown tank optimization (for systems with a drawdown tank).

On-screen alarm display with alarm identification shall be incorporated with the following alarms included:  low system pressure shutdown, high system pressure shutdown, low suction pressure shutdown, high suction pressure shutdown, pump failure, controller failure, drive fault, and suction or discharge pressure transmitter failure. The controller shall include on-screen fault description and possible cause information with optional alarm horn.

Non-volatile factory set parameters must be capable of being restored at any time in the field without requiring any programming device or connection to an external source. The controller must hold software in EPROM. EPROM memory storage prevents accidental loss of data due to voltage surge or spike.

The following remote indication, N/O contacts shall be included: individual pump status, drive/motor failure, low system pressure, high system pressure, low suction pressure or low supply level.

Units with flow meter are complete with flow display and re-settable flow totaliser.

Units supplied with a drawdown tank are supplied with a no-flow shutdown feature for intermittent operation of the pumps.

Variable speed drives supplied shall have the following features; detachable operator panels, screwless control terminals, latest IGBT technology, digital microprocessor control, flux current control (FCC) for improved dynamic response and optimized motor control, programmable v/f characteristic, flying restart, slip compensation. Ramp smoothing, fast current limit (FCL) for trip free operation. Compound braking for rapid controlled braking, 50% overload capability for a period of 60 seconds within 5 minutes in relation to the rated output current. Overvoltage/ under voltage protection, inverter over-temperature protection, earth fault protection, short circuit protection, % motor thermal protection, locked motor protection, stall prevention, parameter interlock using pin number.

All controls to be factory pre-wired and tested in accordance with provisions of the national electrical code. All control wires shall be individually numbered and each component shall be labeled accordingly. All internal wiring shall be Copper stranded, A.W.G. with a minimum 90°F rating. The controller shall bear the UL508 label for industrial controls.
F. Instrumentation and Controls

Pump system shall be supplied with manifold mounted liquid filled pressure gauges for indicating suction and discharge pressure. A pre-wired and pre-piped temperature probe or a Copper recirculation and bleed line shall be provided to assure over temperature protection on continuous running systems.
G.
Factory Prefabrication
The system shall be factory prefabricated, including isolation ball valves on the suction and discharge of each pump as well as 3", 4", or 6" headers, Stainless Steel, Copper or Cast Iron construction with flanged connections. The only field connections required shall be piping to the system headers, over temperature drain tube and one incoming power connection at the control panel.

H.
Factory Test and Certification
The booster system and its component parts shall undergo a complete operational flow test from zero to 100% design flow rate under the specified suction pressure conditions. The system certification shall include copies of the test data as certified by a factory engineer. Performance test certifications should be placed inside the control panel and extra copies with installation manual. In addition, the entire system shall be third party certified by Underwriters Laboratories Inc. In accordance with OSHA 29 CFR with references to nationally recognized testing laboratories.
I.
Submittal Data
The submittal data for the pumping system shall include but not be limited to:

Pump curves, individual computer data sheets, system drawings, and complete description of control panel with wiring diagram, sequencing data, instrumentation and alarms.
J.
Guarantee
The pump manufacturer shall guarantee the pumping system, for a period of one year from date of Start-Up against defect in design, material or construction.
K.
Start -Up Service
The service of a factory-trained representative shall be made available on the job site to verify the installation and Start-Up and instruct operating personnel.
MANUFACTURERS

The above specification describes equipment manufactured by Armstrong Pumps Inc., North Tonawanda, NY, USA. Alternate manufacturers of equipment will be considered provided that they are completely equal as to type, capacity and efficiency of pumps and controls. Alternate manufacturers' submittals must be certified by an officer of the company who is proposing that their system complies with the specifications in every detail.
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