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What Can I Expect from My New

EST System

What can I expect from my new Electrochemical Scale Treatment (EST) System from ATS.

The (EST) system is a device, which removes scale from cooling water and also treats bacteria in such systems. After describing the system and the way it operates, we can move to the next phase, that is, to describe what is expected of the system and how one can see it is performing.

It would only be natural to ask:

What will my cooling tower look like?  

What results can I expect from my testing? 

What would be the maintenance load etc? 

OPERATION AND TESTING 

· Scale reduction in cooling water surfaces: The (EST) Systems commences cleaning all surfaces directly after removing existing calcium from the circulation water. The customer will observe the following after the system has been in operation for a couple of weeks:
- Chiller operation should approach the specified power consumption levels of clean chiller tubes (assuming all other factors such as flow rates, refrigerant levels, etc are also in line).
- Calcium level will generally balance on values between 60mg/lit and 380 mg/lit (in terms of CaCO3). Note that in some systems, due to different water chemistry these numbers may change.
- pH level will balance around 8.4- to 8.9.
- Expect conductivity to run up to 2500-3000μs/cm. 
- Other minerals – There will be a short time period of 2-6 weeks after initial operation of the (EST) System where the results of calcium hardness to total hardness ratio will decrease and finally level off.  It is normal to expect this phenomena but the ratio will be site specific.  

· Much better results on the levels of bacteria: Bacteria found in cooling water systems treated by (EST) will show reduced counts. Typical results on dip slides are less than 1000 cfu (48 hrs).  Algae will disappear from the circulating water.  Legionella results will typically be will within the acceptable range of <100 cfu (cite OHSA reference here) after cooling system has been allowed to operate with the (EST) System for at least 30-40 days. Most algal material will be removed within 30 days. In general, the observer will see a cleaner/clearer tower compared to chemically treated tower.

· Reduced levels of corrosion: Mild steel, copper corrosion rates will be within industry standards as well as most other metals commonly used in cooling water systems.  You will experience a drastic reduction in the all too common “rust chips” that clog distribution pans.  The (EST) System has been proven to stop the formation of “White Rust” on galvanized cooling towers and will slowly remove existing deposits where water continually flows on the galvanized surfaces.  Common tubercles found on tube sheets and end bells on chillers will be significantly reduced especially if the (EST) System is put online directly after inspections/cleanings of chillers.  Any system that remains stagnant for long periods of time may not present the desired corrosion results.


· Reduced water consumption:  Most locations experience a large reduction in makeup water and sewer charges due to the ability of the (EST) System to operate most cooling systems well beyond traditional chemical treatment ranges.  Further, the water going to the sewer will not contain chemicals making the discharge hazardous.  Those locations required to obtain NPDES permits should find the permitting process less involved since no chemicals will be discharged.  


· Cycles of concentration:  Cycles normally increased beyond traditional chemical treatment parameters (up to 8 cycles based on chlorides or conductivity).  However, since the (EST) System is constantly removing calcium, the cycles based on calcium will always be less than cycles based on chlorides.  This is absolutely normal with the (EST) System.  With (EST), calcium carbonate scale is only forming in the (EST) vessel from which it is being removed mechanically. Therefore, the reduction in cycles based on calcium should not be interpreted as in traditional chemical treatment programs i.e. scale forming in the cooling system.  


FILTRATION

 All clients will need a form of filtration to keep the accumulated dirt and airborne debris to a minimum.  Also, filtration helps remove from the circulating water the scale being removed by the (EST) System. Filtration is even more important where Silica removal is added to the system. Alpine Technical Services will install a filter at the time of installation.

INSPECTION AND CLEANING
· Chiller inspections will show clean tubes 
surfaces such as tube sheets and endbells may show a superficial appearance of calcium.  This is the result of the cooling water drying on the surface and is not considered problematic.  If mud was a previous problem, there will be less/no mud when using the (EST) and filtration.  Annual chiller brushings are still highly recommended though the time required to brush tubes will be less with far less debris to brush out.

· Cooling tower inspections – The (EST) System combined with a filtration system will provide a cleaner cooling tower.  Proper water flow throughout the tower is necessary to provide sufficient agitation and velocity to carry the dirt/debris into the filter system.  If a tower, before installing the (EST), has scale present that is significant enough to prevent proper cooling of the water, a pre-cleaning may be suggested before the operation of the (EST) System.
Extreme biofouling may also require pre-cleaning.   Tower strainers and pump strainers should be cleaned upon startup of the (EST).  If the cooling system is fouled with considerable debris, it may be necessary to clean strainers multiple times to keep flow rates in proper ranges.
The (EST) System does an excellent job removing scale from any heat exchange surface but in a fouled system the scale removed does occasionally plug strainers. In-plant strainers will experience the same cleaning scenario in badly fouled systems.
One note, if the present scale in the cooling system is actually a chemical scale, from overfeed of chemicals, the rate of cleaning will depend on the type of chemical scale present.  A sample of any deposit suspected as chemical scale should be analyzed before starting the (EST) System.

· High silica levels in the makeup can be alleviated by auxiliary equipment designed to use in conjunction with the (EST) System.  Every location is monitored for silica to determine if the level of silica concentration will be detrimental to the cooling system.  If so, then a “+L” system may be warranted.  It is extremely critical to any cooling system to prevent silica related deposits.  Normally, silica can approach 150 ppm in cooling water before becoming a concern.  If intermittent high silica levels in make up water is suspected, its far better to install the +L option than risk the silica deposition. (Filter is essential with +L since one needs to remove the Silica flocs).

CHECK LIST FOR OPERATION CONFIRMATION

The following is a checklist for the customer to confirm to himself that the EST is working efficiently:

	Clear tower water
	

	Clean tower and piping -
	No algae, biofouling, slime

	Heat Exchanger performance - 
	Check temperature difference on the heat exchanger. It should be stable within the variation of the customer’s process.

	Chemistry
	· Calcium balance values: between 60mg/lit and 380 mg/lit (in terms of CaCO3). 
Note that in some systems, due to different water chemistry these numbers may change.

· pH level will balance around 8.4- to 8.9.

· Expect conductivity to run up to 2500-3000μs/cm. 

	Saturation Index-
	With Langelier index, values up to 2.0 are normally OK. Above this value, the supplier will evaluate the situation based on experience and other factors.

	Drain
	Observe white particles going out with this stream

	Material Balance
	Will be done by the supplier based on the water chemistry results and reported to the customer

	Extra verification
	Take Ca measurements immediately before and immediately after the EST. Send results to supplier to calculate the efficiency of the removal and report back to the customer.

	Deposit monitor
	This device can be installed and will show if settling of scale starts on the heat exchangers.

	Corrosion coupons
	If put in the system will show corrosion rate at or lower  than acceptable in the industry.


