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The Corps of Engineers Research Laboratory (CERL) is a government agency dedicated to researching technologies to provide a green building environment.  This particular project, Requisition/Purchase Request Number W81EWF-1234-2905, addresses four issues, all impacting the environment, and all affecting water and energy conservation goals.  

STATEMENT OF WORK:

“The objective of this work is to demonstrate and implement current state-of-the-art treatment schemes and technologies, develop guidelines for chemical treatment programs in heating and cooling systems, and confirm effectiveness of selected treatment programs in field installations.”

There are four project issues, and all contribute to Green Building technology.  First is an evaluation of Green Chemical performance in HVAC systems, in conjunction with state-of-the-art automatic chemical feed system.  CERL research is also extended to include an evaluation of a new low-cost HVAC energy data acquisition product that tracks and records Btu distribution and consumption in steam boiler systems and cooling systems.  The energy project concludes with a prototype report for data analysis of heat distribution in steam boilers and cooling systems, and a set of generic guidelines for future contracts using these products.  Additional project detail includes the following:

1) Expanded research and use of less toxic “Green Chemicals” in water treatment formulations for cooling towers and steam boilers.  The statement of work calls for three primary products using the specified Green Chemical Technology.  These are Polyaspartate (PASP) formulated into Garratt-Callahan 2610, Tetrakis (hydroxymethyl phosphonium sulfate (THPS) formulated as Garratt-Callahan 3004, and a biodegradable filming inhibitor for steam lines, formulated as Garratt-Callahan 4055.  Garratt-Callahan formulations were based on descriptions and specifications in the Statement of Work on request number DACA42-02-T-0041, developed by the Corps of Engineers (COE).

2) Improved chemical automation technologies referred to as smart systems to minimize water and chemical usage.  This project activity relates to reducing the hazardous handling of chemicals, proportioning the chemicals to actual load conditions, and controlling cooling and boiler water discharged to waste.  Equipment evaluation will be from Pulsafeeder, Inc.

3) Heat tracking and data collection in HVAC buildings to assist in measuring product performance by monitoring actual operating temperatures and flow.  This should save energy by detecting btu losses early for preventative maintenance, and by providing  actual historical data required to compare year-to-year energy consumption, and to minimize the future design sizing of system component replacement. A model EDCS 3 monitor developed by Heron Sales will be evaluated. 

4)   A prototype summary energy report for HVAC systems, with a                                     

generic set of guidelines and specifications for these products and services.   

BACKGROUND: 

The Greening of Federal facilities by using environmentally friendly products and services, and the reduction of energy consumption must be clear priorities if we are to reverse current and historic energy consumption trends.

The goal of the Green Chemistry Program is to promote the development of products and processes that reduce or eliminate the use or generation of toxic substances associated with the design, manufacture, and use of chemicals.

The program seeks to support research in the area of environmentally benign chemistry, to promote partnerships with industry in developing green chemistry technologies, and to work with other federal agencies in building green chemistry principles into their operations.  In addition to other government agencies, partnering organizations represent academia, industry, scientific societies, trade organizations, national laboratories, and research centers.

Shortly after the passage of the Pollution Prevention Act of 1990, the Office of Pollution Prevention and Toxics (OPPT) began to explore the idea of developing new or improving existing chemical product formulations to make them less hazardous to human health and the environment.

The Presidential Green Chemistry Challenge promotes pollution prevention and industrial ecology through an EPA Design for the Environment partnership with the chemistry community.  The EPA then fosters the program with other federal agencies, members of the chemical industry, and other organizations.  Included in this scientific outreach is the development  of Smart Review Programs and Computational Tools and Databases, which are the second and third objectives of this HVAC project.

PROJECT TASKS:

The project references 13 specific tasks, with three review meetings:

1):  Perform a site investigation at Ft. Stewart, Georgia

2):  Install corrosion test rack

3):  Install automated control system for HVAC Central Plant at Ft. Stewart

4):  Demonstrate & evaluate “green chemistry” for bio and corrosion control

5):  Provide water quality analysis and monitor monthly for four months

6):  Perform a site HVAC inspection at Ft. Hood, Killeen, Texas

7):  Install corrosion test rack at Bldg. 36006, Ft. Hood, Texas

8):  Demonstrate & evaluate “green chemistry” at Fort Hood, Texas

9):  Evaluate an exthoxalated soya amine for steam line corrosion control

10): Provide water quality analysis and monitor monthly for four months

11): At Ft. Hood, install a real time Btu data interface and acquisition system

12): Prepare monthly progress reports, final summary draft, & final report

13): Provide a preliminary prototype data analysis for heat loss study (Ft.

       Hood only).

PROJECT SITES:

Fort Hood, located at Killeen, Texas and Fort Stewart at Savannah, Georgia have been selected as project sites.  Trevino Mechanical and Garratt-Callahan will coordinate the mechanical and chemical services related to the project. 

Three Green Chemicals will be evaluated at both facilities.  The smart automated equipment will be installed at Fort Stewart only, as Fort Hood was already up to speed with state-of-the-art technology.  The energy efficiency product of the project, a low cost energy monitor (EDCS), will be evaluated only at Fort Hood, with the prototype energy report prepared by David Hurt with Garratt-Callahan.

CONCLUSION:

In a true military sense, just as we are at war with terrorism, we must establish a war attitude and strategy to conserve our natural resources and protect our environment.  Our society has a big thirst….for energy and for water….and we are losing the war!  With current forecasts, by the year 2010, oil imports are projected to increase by 33%, and we don’t have to wait that long to see communities within the United States that do not have an adequate water supply.

By better utilization of green chemicals for buildings, and by better tracking energy in our HVAC buildings, we can provide an early warning signal for preventative maintenance to correct problems before wasting a lot of energy.  Because energy-efficient concepts and technologies require a significant amount of data accumulation, the use of computer modeling and design software is critical to Executive order 13123, which calls for a 30% reduction in energy use per gross square foot by 2005. 

The future of our environment, our economy, and our country are the stakes.  As evidence with this project, we have the smarts to address many of the critical issues before us.  Garratt-Callahan is proud to have worked with the Corps of Engineers Research Lab (CERL) on this project, and we commend the Corps for taking a leadership role in the evaluation and application of Green Products and Services to our military and Federal buildings.  

