Glycol Heat Transfer Fluids
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4 List





(	If either aluminum or galvanized steel is in your piping network, carefully select the inhibitor to avoid reactions.





(	Do not attempt to use automobile antifreeze as a water additive in an air-conditioning or heating system!  They are not compatible!





(	Before disposing of any glycol solution, determine if it is classified as a hazardous material or waste.  Improper disposal of hazardous waste can lead to criminal prosecution.





(	As with all mechanical equipment, contact the equipment manufacturer for specific recommendations on glycol heat transfer solutions.





	Water is commonly used as the heat transfer fluid in chiller and boiler applications because it is an excellent agent for heat transfer.





	It does, however, have several unpleasant properties when used at standard pressure.  For example, water:





freezes at 32o F, which can rupture tubes.





boils at 202o F, which can lead to water hammer and boiler damage.





contains dissolved gases, such as oxygen and carbon dioxide, that contribute to corrosion.





contains solids that cause fouling and are deposited on tube walls, especially in high- temperature applications such as heating or in refrigeration condensers.  These solids form one of the most efficient insulators known and can restrict water flow to the point that system performance is severely affected.





	Other heat transfer fluids have proved unsuccessful because of problems with corrosion, seal damage, and fouling.





	Various glycols are added to water to prevent freezing and boiling.  Unfortunately, corrosive acids can be formed when these glycols come in contact with air.  pH buffers are added to the glycol to inhibit these reactions and provide corrosion protection for metals in the piping network.  When a pH buffer is added to a glycol solution, the mix is referred to as an inhibited glycol.





	With periodic testing and the addition of inhibitors as required, inhibited glycols can be expected to last for many years before the systems must be flushed and the water-inhibited glycol replaced.  With periodic testing and replenishment, glycol fluids may last up to 12 years in a heating system and 20 years in a cooling system.  Glycol concentration can be measured with a simple, handheld refractometer in the field.





	Metals commonly encountered in heating, ventilating, and air-conditioning (HVAC) systems include iron (both in steel and cast iron), copper, brass, and the solder and brazing metals used in joints.  The inhibitor must be compatible with the metals in the HVAC piping.  Use of an incompatible inhibitor can lead to a solution that is worse than the problem it was designed to fix!  Care must be taken when working with galvanized piping because of a possible reaction between the inhibitor and the zinc.





	The temperature range of the inhibited glycol solution varies depending on the amount of glycol used.  At the high end of the scale, the temperature may range from 250o F for many glycols, to 325o F for new propylene glycol fluids, to 350o F for new ethylene glycol fluids.  At the low end of the scale, the water/glycol solution becomes a slush as the water freezes but the glycol remains in fluid form.  This slush may create viscosity problems for the pump before bursting as a result of freezing becomes a problem.  The term “freeze protection” is used where the chilled fluid must be pumped.  The freeze point is the temperature at which ice crystals form and should be at least 5o F below the lowest temperature experienced by the system.  “Burst protection” is used when the system will be left dormant and slush can be tolerated.  The useable low range for glycol solutions, before viscosity becomes a problem, may range from -25o F for propylene glycols to -60o F for ethylene glycols.  Burst protection can be provided for a 35% glycol solution down to -100o F.





	Toxicity is always a concern when fluids may come in contact with humans, potable water, or food products.  When toxicity is not a problem, ethylene glycol is commonly used.  When toxicity is a concern, such as heating potable water and defrosting freezer coils, propylene glycol is used because it has very low oral toxicity.  Handling and storing any toxic material requires care and must be done properly.





	When putting glycol in a piping system, make sure all lines are thoroughly cleaned and flushed before adding the new solution to prevent new fluid contamination and to prevent a reaction between the new and old fluids.  If a chloride or other chemical is used to clean the system, it must be completely removed to prevent corrosion.  If any signs of corrosion are present when the system is drained and flushed, contact a water treatment professional for advice on inspecting the damage caused by the corrosion and correcting the problem.





	To remove oil, grease, protective films, dirt, scale, flux or slag from new piping systems, add water with 1% to 2% trisodium phosphate to flush the system.  





	Scale and corrosion may be removed by flushing with acid followed by neutralization and phosphatization.  Residual water left in a system after flushing may be as much as 20%, although it is more commonly 10%.





	Operate newly filled systems for at least 24 hours to ensure complete mixing, then check the glycol level with a refractometer or other method.





	Automatic makeup systems dilute the glycol when water and glycol are lost from the system and only water is added through the makeup valve to refill the system.  If an automatic makeup water system is used, regularly check the glycol level in the water and replenish if needed.





	Check with your environmental engineering staff to find out if the glycol solution you are handling is classified as a hazardous material.  If so, the solution becomes hazardous waste when disposed of and is subject to Environmental Protection Agency guidelines for proper storage, handling, disposal and documentation. Improper disposal can result in criminal prosecution.





	Ethylene glycol is commonly used as an antifreeze in automobiles.  It SHOULD NOT, however, be used in HVAC systems.  The conditions encountered by, and life expectancy of, automobile antifreeze are significantly different from that found in a chiller or boiler.  The silicates commonly found in automobile antifreezes may react with copper and iron to form gels along the inside of the piping --insulating it or plugging the system.  Abrasion resulting from the use of silicates can damage pump seals and lead to premature pump failure.  Other problems that may be encountered when using automobile antifreeze include corrosion, toxicity, and seal and gasket damage.�



Need more information?





Contact





Your Engineering Field Division, or





Energy & Utilities Department


Code 22


Naval Facilities Engineering Service Center


Port Hueneme, California 93043-4328





Telephone  805-982-3486


Autovon  551-3486


FAX  805-982-5388
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