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SECTION – SWIMMING POOL WATER CHEMISTRY CONTROLLER
This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes pool chemistry control and monitoring.
Adjust list below to suit Project.

1. Chemistry Controller
2. Flow cell assembly
3. Probes
4. Communication
B. Related Sections include the following:

List below only products that the reader might expect to find in this Section but are specified elsewhere.

1. Division 13 Section "Chemical Feed and Disinfection Equipment" 

1.3 DEFINITIONS

. A PROGRAMMABLE CHEMICAL AUTOMATION SYSTEM shall be supplied for continuous monitoring of water chemistry (ORP, PPM,  pH and Temperature), Langelier Saturation Index, Ryzner ,temperature and for automatic control of the chemical feeders and heater.  The controller shall include a programmable microprocessor with an eight (8)‑line display screen and a sixteen (16)‑key keyboard for operator access Retain abbreviations and definitions that remain after this Section has been edited.

A. A programmable Pool Chemical Automation System shall be supplied for continuous monitoring and control of the recreational water chemistry and related disinfection equipment.  
1.4 PERFORMANCE REQUIREMENTS

A. The controller shall automatically activate the appropriate chemical feeders in order to maintain the sanitizer level within +/ 0.1 parts per million (PPM) or +/  10 mV (millivolts) of Oxidation Reduction Potential (ORP) and the pH within +/  0.1 pH unit of the setpoints selected by the operator.  All setpoint and calibration levels shall be adjustable with a numeric keypad mounted on the front panel of the unit.  

B. The controller shall be capable of actuating all outputs in the following operator selectable modes: off, manual, automatic, proportional and PID control.  The controller must be able to interface pulse output chemical feed pumps for true PID control to ensure chemical conservation. The controller shall have ORP, pH, temperature, and free and total chlorine probe for indoor applications.  The controller must be capable of controlling a UV systems based on a combined chlorine alarm.
C. The controller must utilize both ORP and PPM control.  Controllers that do not have the ability to control simultaneously to ORP and PPM control points shall not be considered.  For indoor applications units MUST incorporate probes for real time combined chlorine readings and control of supplemental UV equipment.
D. The controller shall have the capability to operate a UV system via combined chlorine real time readings.  Controller shall be programmable to turn UV on and off or ramp power up and down based on combined chlorine reading and programmable alarm settings.  Controllers that utilize DPD testing or do not control based on real time combined chlorine levels shall not be considered equal.
E. The controller shall include a temperature sensor and automatic control of the heater 
F. The controller shall include standard a flowswitch incporporated into the sample line for chemical probes to ensure shut down of chemical feed should there be a no flow conditionstop in the recirculation lines.  The system must also display via remote communication the status of flowwitch and its run time for a 24-hour period.  
G. The controller shall continuously calculate and display the Langelier Saturation Index and  Ryznar Index using either sensor data and/or manual input for TDS, total alkalinity and calcium hardness. 

H. The controller shall be contained in a NEMA Type 4X (rain and splash proof) lockable injection molded cabinet with an lockable enclosure.  

I. The controller shall include programmable high and low alarm levels for all sensor inputs and control functions with operator-selectable feed lockout and alarm buzzer.  A Remote Alarm relay shall be included in parallel with alarm buzzer for operator-selectable voltage or dry contact output. The controller shall be standard with e-mail out alerts on alarm activation.  The controller shall also email out a user-defined notification if any automatic control feature is deactivate or changed at the site by an operator.  Controllers without email notifications shall not be considered equal.
J. The controller shall have standard real-time monitor and control via a smartphone, ipad or tablet device using a 10-base t Ethernet jack, or wifi router.  The HTML server shall be an integral part of the controller.  Controllers not having an integral HTML server or interface shall not be considered.  The controller shall also be capable of utilizing 3G internet access with optional EVDO provided interface. All communication functions shall function with standard internet browsers.  Controllers needing additional software installed shall not be considered.
K. The controller shall have real time monitoring of the heat exchanger corrosion rates and alarm out should corrosion rates exceed standard mil/year erosion rates when supplied with optional LogR package.  
L. The controller shall come standard with no less than 7 fully configurable digital inputs
M. The controller shall have 10 configurable analog inputs.
N. The controller shall have a minimum of 5 fully assignable relays.  Controllers with less than 5 assignable relays shall not be considered an equal.

O. The controller shall have a minimum of 4 fully assignable digital outputs.

P. The controller shall be supplied at factory on Acrylic backboard.

Q. The controller shall include an optional conductivity sensor.
R. The controller shall include recirculation flow rate via paddle wheel flowensor.  Flowrsensor to be supplied by chemical controller manufacture.

S. The control shall have flashing LED status indication with flashing light notification when in alarm status.

T. The flowcell shall incorporate both a flow switch and flow meter to indicate flow through cell.  Controllers not having flow indication shall not be considered.

U.  The controller shall come standard with remote monitoring software for both auto polling no less that following:
1) Routine checking of alarms with e-mail out on alarm detection

2) Periodic auto downloading of stored data in controller 
PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.

Edit this Article with other Part 2 articles in which manufacturers are named.  See Division 1 Section "Product Requirements" for an explanation of the terms "Available Manufacturers" and "Manufacturers" and the effect these terms have on "Comparable Product" and "Product Substitution" requirements.

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.

Coordinate subparagraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for nonproprietary and delete for semiproprietary specifications.

3. Approved Manufacturers:

1) ProMinent Fluid Controls, Pittsburgh  PA  412-788-7900
2) Strantrol, Bradley IL  815-614-3171
3) Kruger and Ekkels, 888-323-0281
2.2 

 WARRANTY
1. The controller shall be covered by a standard manufacturer warranty of five (5) years.  Special extensions of more limited warranties shall not be considered acceptable.   pH and ORP probes shall be covered by a 2 year warranty all other sensors will be covered by a standard one (1) year warranty.  All other ancillary parts and consumables supplied shall be covered by their own manufacturer's warranty or one year whichever is greater.  The controller shall not require a service technician for annual calibration,  seasonal start up, or whenever chemicals supplier or type are changed.

2. The manufacturer shall supply a complete instruction, operating and maintenance manual.  Check‑out of installation, start up, and instruction of operating personnel shall be performed by an authorized and properly trained manufacturer representative.

