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SUGGESTED SPECIFICATION

TWO OR THREE PUMP VFD IRONHEART REMOTE TANK
Water Pressure Booster System

Furnish and install a prefabricated variable speed IronHeart (horizontal) (vertical) water pressure booster system as manufactured by SyncroFlo, Inc., Norcross, GA. The system shall be capable of providing a controlled system pressure of ___ psig with flow rates from 0 to GPM when suction pressure is ___ psig minimum, and ___ psig maximum, using _____ Volt, 3 phase, 60 hertz power.
Each Pump shall deliver _____ GPM at ____ FT TDH with _____ HP motor.


CODE COMPLIANCE

All packaged equipment shall be independently Third Party labeled as a system suitable for the intended use by a Nationally Recognized Testing Laboratory in ac​cordance with OSHA Federal Regulations, and NFPA Pamphlet 70, National Elec​tric Code Article 90-7.

MANUFACTURER’S QUALIFICATIONS

Pump system manufacturer must have no less than 20 years experience as a de​signer and manufacturer of domestic water pumping systems for commercial buildings. Manufacturer must have designed, built, and supported not less than 10,000 pump systems and been under continuous management for not less than twenty years.

PUMPS AND MOTORS

Pumps shall be single stage end-suction design with cast iron bronze-fitted construction, equipped with sleeve-mounted mechanical shaft seals and close coupled to a high efficiency motor with class F insulation. Pump designs that do not have shaft sleeves shall not be acceptable. Pump shall be fitted with single inside mechanical seal with carbon vs. ceramic faces, stainless steel spring and hardware and Buna-N elastomers. Pumps shall be selected closest to the best efficiency point. Motors shall be non-overloading at duty point.
To protect the pump against overheating, provide a mechanical over-temperature protection device on the pump discharge that will divert flow to drain when water temperature exceeds 140° F.
ISOLATING VALVES

Provide isolation valves on the suction and discharge of each pump. Valves shall be lug style butterfly valves with hand lever operator rated for a minimum 200psig W.P. All contact surfaces shall be suitable for potable water service. Gate valves shall not be acceptable.
CHECK VALVES
Provide a wafer style check valve to prevent back flow of water on each pump discharge. Check valve shall be manufactured from gray iron and shall be rated for a minimum of 200psig W.P. All contact surfaces shall be suitable for potable water service.
PUMP SEQUENCING

The controller shall sequence pumps based on flow readings from an insertion type paddlewheel flow sensor. As a backup, a factory set pressure switch shall sequence pumps when system pressure falls below the setpoint. Automatic sequencing shall include the following features: 
1. Sequence shifting that adjusts the pump sequence when any pump is disabled

2. Successive and 24 hour alternation of equal capacity pumps 
3. Pump overlap during 24-hour alternation

4. Lag pump exerciser function 
5. Special sequencing to reduce surges during power restoration 
6. Sequential sequencing of lag pumps 
7. Minimum run and stop delay timer for each pump
8. Field adjustable time delay for lag pump pressure start signals
9. Field adjustable low suction pressure alarm

10. Field adjustable selection to enable / disable limited auto reset of low suction and high system pressure alarms
ENERGY SAVING – WATER STORAGE TANK
Provide a factory pre-charged, ASME code and NB stamped, HydroCumulator tank. Tank shall include a replaceable FDA approved Butyl rubber flexible membrane to separate air and water. No water shall come in contact with the walls of the tank. The HydroCumulator tank shall be shipped pre-charged to the proper design conditions. Provide pressure switch and flow sensor to automatically control lead pump operation. These controls shall prevent lead pump short-cycling while maximizing the stored water available from the HydroCumulator tank. The tank shall be located near the top of the building, as indicated on the plans. Contractor shall install the tank and provide floor drain as required by the manufacturer for adequate serviceability.

POWER AND CONTROL PANEL

Furnish a power and control panel in Nema 1 enclosure complete with programmable controller, operator interface, multiple position selector switches, individual pump through-the-door disconnects, and 120V fused control circuit transformer. The complete assembly shall have the UL listing mark for industrial control panels. All components must be finger safe design to protect against accidental contact. All internal power wiring must be 90° C rated per UL508A.  Power wire sizing will be in accordance with UL508A Table 28.1
OPERATOR INTERFACE (DATA ACCESS CONSOLE)

The data access console shall be flush mounted in the door of the control panel. The console shall include an alphanumeric keypad with audible feedback. The following data shall be accessible through the operator interface:
1. One-touch access to display system status including flow rate (GPM), current system pressure and setpoint, the current speed of the pumps (in %), and the method of speed control.

2. Usage history shall record the maximum instantaneous flow, along with the date and time.  Overall and current day totalized flow, pump starts, and pump run hours are also recorded.  Usage history may be reset.

3. A Set Points Menu system for adjusting setpoints. Display and adjust flow and pressure set points and time delays. Restore to either factory defaults or the last saved field defaults.  Protect adjustable settings with a password.

4. One-touch access to an Alarm History of the past 200 alarms. Each log shall include individual pump run status, system pressure and run setpoint, alarm type and the date and time.

5. One-touch access to an Alarm List of all possible alarms and their current status.

VARIABLE FREQUENCY DRIVES

Each pump shall have its own variable frequency drive with the following features:

The drive shall be a voltage source, GTR or IBGT power transistor based inverter - PWM Type. The inverter shall use a high carrier frequency to reduce drive and motor noise in a Nema-1 enclosure.

Drive shall be capable of operating in an ambient temperature between 15 degrees F and 100 degrees F and a line voltage variation of less than 10 percent. Self protection features shall include: under voltage and over voltage protection, current overload protection, short circuit protection, power failure protection, ground fault protection, and over-temperature protection. A four digit LED readout shall be provided to indicate the following: drive enabled, output frequency, and all VFD fault conditions.

The drive shall be capable of automatically restarting after any of the following: overload over-voltage, converter over-current, inverter over-current, or power failure.

The following drive parameters shall be user adjustable: acceleration speed (1 to 300 seconds), deceleration speed (1 to 300 seconds), minimum speed, and maximum speed.

The drive shall have a front mounted "HAND-OFF-AUTO" selector switch and a potentiometer for adjusting drive speed in the "HAND" position.

PRESSURE TRANSMITTERS

A digital pressure transmitter shall be connected to the system header. The transmitter shall have 1.0% accuracy, stainless steel wetted parts and a waterproof enclosure. Transmitter shall be capable of withstanding over pressurization of double its range. The transmitter shall use a digital 1-6 kHz pulse output that can be directly sent to a programmable logic controller (PLC) without requiring an additional analog module for measuring current. The transmitter zero set point must be capable of field calibration. 

INSTRUMENTATION 

Each system shall have pressure gauges for indicating suction and system discharge pressure, pump run indicating lights, and control power light. All pump or header mounted pressure gauges shall be 4” glycerin filled gauges. All panel mounted gauges shall be 2 1/2” glycerin filled gauges. Gauges shall have a stainless steel case and crimp ring, copper alloy movement with the case connection sealed with EPDM “O”-ring. Gauges shall be according to ASME B40.100, Grade A and shall have an accuracy of 1% of span.
EMERGENCY CONTROLS AND ALARMS

Furnish temperature relief valves at each pump, low suction, low system and high system pressure alarms, indication of first activated alarm, pulsing alarm horn with silence function, and individual alarm auxiliary contacts, time delays, and indicating lights.

FACTORY PREFABRICATION

The system shall be factory prefabricated. Furnish (flanged) (grooved) schedule 40, 304SS suction and discharge headers for right hand connections. The only field connections required will be to system headers, tank, over-temperature drain tube, and one incoming power connection at the control panel. It is strongly recommended that a stainless steel flexible connector be installed between the suction and discharge headers and incoming building piping to accommodate any minor misalignment and dampen any excessive vibration.
All skid members must be properly designed structural steel members to adequately support the weight of the entire system and resist bending during transportation. To minimize leak points, all branch and header connections shall be flanged or welded with the only threads located at the pump suction and discharge. All pressure sensing lines shall be ¼”, 304SS with brass ball valves and fittings. 
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 and net system pressure conditions. This flow test shall be performed by supplying the control panel with the specified incoming voltage. Each pump’s performance shall be tested over its full range of flow. All adjustments shall be set and all functions verified. Components shall be tested for hydraulic shock, vibration, or excessive noise. Any parts found to be defective must be replaced prior to shipment. Full documentation shall be maintained by the manufacturer showing flow rates, pressures, and amp draws for future service and troubleshooting. In the Operation and Maintenance Manuals, include an X-Y graph of system pressure-flow performance, when required.

FIELD PIPING

The contractor shall install the system adjacent to a floor drain sized in accordance with local code. This drain is to prevent building damage in the event of seal failure and to receive over-temperature protection discharge. The contractor shall pipe the temperature relief valve discharge line to the drain. To reduce the possibility of damaging vibration, the contractor shall install the pump system on a flat housekeeping pad, bolted and grouted in place. The pump system shall be piped with a bypass and isolation valves, and with flexible connectors at the header connections. 
SYSTEM WARRANTY

The complete pumping system shall be guaranteed in writing by the manufacturer for a period of one year from date of startup or eighteen months from shipment, whichever comes first, against defects in materials and workmanship. Warranties and guarantees by the suppliers of various components in lieu of single-source responsibility by the manufacturer will not be accepted. 

OPTIONAL EQUIPMENT

The IronHeart system is available with several optional equipment that will enhance the performance of the system and customize it to your specific application. Please select one or more of the available options that is required for your application:

· Panel mounted elapsed time meter 

· TEFC motors

· NEMA 12 enclosure 

· NEMA 4 enclosure

· Energy savings mode light (during high suction or tank operation)

· Low level alarm in lieu of low suction (controls by others)

· Electric purge valves

· Split skid

· Pressure transmitter on suction

· Vertical configuration

· Left hand connections

· Electrical by-pass for ATL operation with relief valve
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