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Description of Technology: The current state of corrosion and water chemistry control in utility systems (heating, cooling, and potable water production and distribution) for the Army relies on a combination of on-line and manual analytical procedures that are used as a basis for adjusting treatment and control in those systems.  Typically, control of blowdown and chemical treatment relies on the results of grab samples collected and analyzed by a technician on a predetermined schedule.  The frequency of testing of the various systems and the technical skills possessed by the individual performing the tests are critical.  Manpower must be made available for frequent testing of a variety of systems  for this method to be successful.  The U. S. Army Engineer Research and Development Center’s Construction Engineering Research Laboratory (ERDC-CERL) has co-developed an alternative technology that provides an active, low maintenance, self-diagnosing and self adjusting corrosion control system for building heating, cooling, and potable water piping systems.  In addition, green chemicals are being utilized to reduce the environmental impact of water treatment.  Compounds such as tetrakishydroxy methylphosphonium sulfate (THPS) are used for biological control, and thermally polymerized aspartate (TPA) is used to control corrosion and scale. 

 

Details of Technology Implementation:  Industrial and commercial utility plants often use on-line monitoring and control systems to track water chemistry parameters and control chemical treatment and blowdown.  Many of these systems, such as pH and conductivity controllers, are relatively easy to use and maintain.  Conductivity analyzers with automatic temperature compensation and in-line conductivity electrodes are used to provide feedback to determine the chemical injection feed rate.  Electrodeless sensors are used that are less subject to fouling, easy to clean and maintain, and provide accurate measurements for system control.  These self-regulating systems may be used to regulate oxidizing biocides such as chlorine or bromine. These controllers communicate with the computer using phone modems or serial RS232 cable connections.  

Benefits of Technology:  

•Reduces manpower for system monitoring and control of corrosion/scale
•Increases life-cycle of building components

–Heating systems increase from 10 to 25 years

–Cooling systems increase from 5 to 10 years


–Plumbing systems increase to 75 years

•Reduces use of environmentally sensitive chemicals

•1% Improvement in Army utility O&M performance could save $18M annually

Points of Contact:  Vincent Hock, ERDC-CERL, P. O. Box 9005, Champaign, IL 61826-9005, COMM: 217-373-6753, Toll-Free 800-USACERL,

v-hock@cecer.army.mil  Vicki VanBlaricum, ERDC-CERL, P. O. Box 9005, Champaign, IL 61826-9005, COMM: 217-373-6771, Toll-Free 800-USACERL,

v-vanblaricum@cecer.army.mil 
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PROBLEM: Poor control has resulted in reduced utility system reliability and efficiency.  Also, maintenance costs are increased due to premature failure of system components.


TECHNOLOGY: Automated smart monitoring and instruments and control systems for heating, cooling, and potable water systems.  Green chemical water treatment for heating and cooling systems.


DEMO SITES: Ft. Hood, TX; Ft. Stewart, GA


BENEFITS: Increases boiler and cooling tower efficiency, resulting in energy savings.  System operates with high accuracy, resulting in longer system life, lower maintenance and repair cost.





Left: Common wet lab needed to maintain system chemistry.  Manual chemistry control requires constant attention and results vary greatly with different operators.


Left Center: Condensate return pipe grooving


caused by dissolved CO2 Attack





Right Center: Schematic of automated boiler water treatment loop





Bottom: Automatic injection system coupled with computer based detection and analysis monitor





Low Maintenance Smart Water Treatment for Heating and Cooling Systems
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