ENVIRONMENTAL CONSIDERATIONS IN COOLING TOWERS 

DRIFT

The environmental concerns of operating a cooling tower are generally related to the undesirable release of chemicals from the system. The most common release of chemicals in cooling tower operation is through drift loss, although chemicals may also be lost through splash-out or overflowing of the basin. Drift occurs when water droplets are entrained in the tower discharge air stream and exit the tower. Though water vapor exiting the tower is in the form of pure water, the entrained liquid droplets may contain concentrations of corrosive chemicals, suspended solids, and even microorganisms from the circulating water in the tower system. The chemicals present in the drift typically come from water treatment chemicals used to optimize the operation of the tower, but can also be remnants of any substances that contaminate the circulating water from external processes. Chemical residue from uncontrolled cooling tower drift is responsible for thousands of dollars worth of property damage each year, creates obvious safety hazards for personnel and increases water and chemical costs, since additional chemicals must be added to compensate for the drift losses.  

Potentially even more serious is the threat posed by the microorganisms present in drift that are passed to the surrounding environment.  Legionnaire’s Disease for example, can be contracted by inhaling L. pneumophila bacterium containing aerosols.  These aerosols are formed by cooling tower distribution systems and transmitted through the drift.  Consequently, the reduction of drift losses in a cooling tower can have a significant impact on the environment, property and human health.  

BLOWDOWN

Blowdown is a planned discharge of circulating water from the cooling tower, necessary to maintain proper performance of the cooling tower. As pure water leaves the tower through evaporation, the circulating flow becomes increasingly more concentrated with dissolved minerals. The blowdown stream is designed to purge the system of a portion of the water in the system to lower the dissolved mineral content before mineral scale begins to form on the wetted system components, limiting the cooling tower systems cooling capability. In addition to both dissolved and suspended solids, the blowdown effluent normally contains trace amounts of chemicals, primarily used for water treatment. These water treatment chemicals rarely present an environmental concern since water treaters are well-versed on the levels of these chemicals that the EPA dictates as acceptable in the effluent. Of higher concern are the hazardous chemicals that can inadvertently migrate or leach into the circulating water from a process leak or even from tower components. For example, the chemicals used to preserve the integrity of the wood in some wooden cooling towers can potentially leach into the cooling tower water and become an environmental hazard. 

CROSS-CONTAMINATION

In industrial applications, leaks from process equipment connected to the cooling system can introduce hazardous chemicals that are not present in the cooling water under normal conditions, i.e. heat exchanger leaks. This process of cross-contamination is generally independent of the particular tower design utilized, however, it is important to acknowledge and proactively address it as a potential environmental hazard scenario. 

ENVIRONMENTAL SOLUTIONS

TCTC cooling towers are equipped to handle the demands of an increasingly environmentally sensitive and health conscious industry. The best strategy for mitigating the environmental concerns of cooling tower drift is to (1) minimize the entrainment of chemically-laden water droplets in the exhaust air stream, and (2) capture the highest percentage of the remaining entrained droplets prior to them leaving the tower. The TCTC tower models are designed to address drift from both of these fronts. 

DISTRIBUTION SYSTEM

The large orifice distribution systems used on TCTC towers provides excellent coverage of the fill material, and produces less mist (aerosols), thus lowering the entrainment potential. In addition, the towers are designed with extra height in the plenum (space between the fill and drift eliminators to provider more of a chance for entrained water to agglomerate and fall back into the fill.

DRIFT ELIMINATORS

Drift eliminators are the final line of defense against drift.  The high efficiency drift eliminators used in TCTC towers are produced by Brentwood Industries and are arguably the most effective drift eliminators on the market. There are two types of  eliminators available on TCTC towers.  The standard eliminators supplied on TCTC towers are designed to lower drift to >0.002% of circulating water flow.  Ultra low drift eliminators can be ordered which will limit drift to 0.0006 to 0.001% of the circulating water flow rate which is “eight times” more effective than the U.S. industry norm of 0.005%.  

