INHIBITED GLYCOL FLUID SPECIFICATION

1.0 General

1.01  Work Included

A. The contractor doing work under this section shall provide labor, materials, equipment, appliances, instruments, services, and transportation in connection with the aqueous inhibited glycol-based heat transfer fluid.  Work shall be as herein specified and as noted on the accompanying drawings.

B. Clean, degrease, and thoroughly flush the system.

C. Mix and charge the inhibited glycol solution.

D. Test and certify the concentration of glycol, corrosion inhibitors, pH, reserve alkalinity, and trace chemicals.

E. Provide identification materials and system nameplate.

1.02  Quality Assurance

A. All applicable codes shall be adhered to in the transportation, use and disposal of the heat transfer fluid.

B. All system components in contact with the inhibited glycol-based heat transfer fluid in normal use, testing, repair, or servicing, including but not limited to pumps, valves, gaskets, seals, o-rings, etc. shall be fully 
compatible with the solution of heat transfer fluid at the temperatures and pressures used in the system.  Fully compatible in this paragraph means free from corrosion within the limits of the ASTM Standard D1384, free from erosion and scaling, free from fluid leaks, capable of performing the stated or implied function without binding, sticking, or plugging, free from degradation of system materials, leaching of the system materials or degradation of the glycol solution and the inhibitors.

C. Commercially available automotive antifreeze solutions are not acceptable.

D. After installation and circulation of the glycol mixture, a representative sample shall be sent to the manufacturer for analysis.  The analysis is detailed in section 2.01E.  The analysis results will be returned to the contractor/engineer as requested.

E. Annual analysis of the fluid will be provided by the manufacturer, free of charge, to insure fluid quality.  Recommendations for adjustment if necessary, will be made at that time.

1.03 Submittals and Documentation

A. Submittal package to include the percentage by volume of glycol and the following fluid properties: thermal conductivity, density, viscosity, and specific heat.

B. The manufacturer of the fluid must supply written documentation in the submittal package for compliance to the corrosion standards of ASTM D1384 (less than 0.5 mil penetration per year for all system metals).

C. A manufacturer’s certificate of analysis that guarantees the content of the delivered product shall be furnished with the inhibited glycol and presented to the contractor at the time of delivery.  A copy shall be forwarded to the engineer.

2.0 Products

2.01  Fluid Material

A. Provide a _____% by volume solution of industrial grade inhibited ethylene or propylene glycol-based heat transfer fluid.  The fluid shall be (pick one) DOWTHERM* SR-1, DOWTHERM 4000, DOWFROST*, DOWFROST HD, or approved equivalent fluid.  The concentration shall not be less than 25% glycol by volume, with the balance being good quality water, as defined in 2.02A.

B. The fluid must be industrially inhibited, with phosphate-based and copper corrosion inhibitors (excluding DOWFROST fluid) to passivate the system and buffer the acidic degradation products of glycol.  Silicate-based inhibitors, typical of automotive antifreeze, are not acceptable.

C. The fluid must be dyed to facilitate leak detection (excluding DOWFROST fluid).

D. The fluid must be easily analyzed for glycol concentration and inhibitor level, and easily reinhibited using replacement inhibitor readily available from the fluid manufacturer.

E. For a system containing more than 250 gallons of fluid, an annual analysis must be provided free of charge by the fluid manufacturer.  The analysis shall report glycol concentration, freeze point temperature, inhibitor level, pH, reserve alkalinity, contaminants such as: chloride, sulfate, nitrite, nitrate, and total hardness.  Recommendations on additions of glycol or inhibitors shall also be given as needed.

F. The fluid must pass ASTM D1384 (less than 0.5 mil penetration per year for all system metals).

2.02  Dilution Water

A.
The water used to dilute the concentrated inhibited glycol-based heat transfer fluid must be either distilled, deionized, or contain less than 25 ppm each of chloride and sulfate, and less than 50 ppm each of hard water ions (calcium and magnesium as calcium carbonate) with a total hardness not to exceed 100 ppm.  If good quality water is unavailable, the manufacturer of the product will provide the heat transfer fluid and water to meet the specifications of the system.

3.0 Execution

3.01  System Preparation

A. The system shall be cleaned and flushed prior to the installation of the industrially inhibited glycol-based heat transfer fluid to remove dirt, weld slag, filings, solder flux, oil, etc.  A new or mildly corroded system shall be cleaned with a 1% to 2% solution of trisodium phosphate in water, or another approved cleaning solution.  This cleaning solution shall be circulated for 8-12 hours and then flushed from the system.

B. An extensively corroded system should be cleaned using a more aggressive commercially available cleaning product as recommended by an industrial cleaning company.  All necessary replacements and repairs should be made at this time.

C. The system shall be flushed with clean water and circulated for a minimum of 72 hours, at which time a sample should be taken to verify that the system is free of particulates, mil scale, weld scale, solder flux, rust, metal filings, oil, grease, chlorides, sulfates, silicates, and other foreign matter that could degrade the inhibited glycol-based heat transfer fluid.

D. If the water in the system is not acceptable, as defined in 2.02A, the water shall be removed from the system, and good quality water obtained to meet the requirements for use in diluting the inhibited glycol-based heat transfer fluid.  If the manufacturer is supplying both fluid and water, they may be installed upon removal of the flush water.

3.02 Fluid Installation

A. The system piping shall be hydrostatically tested to insure that there are no leaks.  This may be done using the flush water in the system.

B. The contractor shall furnish and install a water meter to measure the volume of flush water put into the system.  The total volume of the system is needed to determine the amount of inhibited heat transfer fluid required to meet the specified glycol concentration for the system.  The contractor is responsible for disposal of glycol or water overages.

C. The glycol shall be provided to the job site via a 2-chambered tanker truck.  Tanker truck shall be pre-filled with the appropriate amount and type of glycol in one chamber and distilled water in the other chamber.  Onsite the trucker shall first pump down the glycol chamber and finish filling the system from the distilled water chamber.  This shall minimize the amount of wasted product to just distilled water.

D. The contractor shall provide and install a 2-inch fill connection on the system.  The fill connection point shall be within 30’ of a point where a truck can be parked for filling.  Additional arrangements must be made on projects where the truck is not within 30 - 100’ of the connection.  The 2-inch fill connection shall be fitted with a Camlock fitting to accept the tanker truck hose.  The contractor shall also inform the glycol supplier of the distance in feet between the tanker truck and the location of the special fill connection, so that the truck has an adequate supply of hose.  After system filling, this fitting will be removed and replaced with a pipe cap.  The carrier shall be responsible for connecting the hose to the system and all required tanker truck operations.

E. A refractometer as manufactured by Misco Products shall be provided by the contractor and left with the building owner.  This refractometer shall be used to measure the freezing point in degrees Fahrenheit of the inhibited glycol/water solution in the system.

F. The contractor shall take a fluid sample with the manufacturer’s supplied test kit after the system has been circulating for a minimum of 24 hours.  The manufacturer shall provide a thermal fluid analysis report to the engineer in writing.  The contractor shall be responsible to complete any changes in the heat transfer solution if it does not meet with these specifications.

3.03  Identification Materials

A.
The contractor will provide a system nameplate permanently encased in clear plastic with, but not limited to, the following information: date, description of heat transfer fluid, manufacturer’s name, address, and telephone numbers for normal and emergency contact, percent glycol by volume, freeze point, total system volume in gallons, a copy of or reference to the Material Safety Data Sheet (MSDS), instructions for sampling the fluid, and the address to which the sample is to be sent.  Include a notation that the samples will be analyzed free of charge and that recommendations will be provided for adjusting glycol concentration, adding corrosion inhibitors, and for filtering particulates.  Include a notation that proper inhibitor monitoring and maintenance must be performed (via annual analysis by the manufacturer) in order to prevent corrosion of the piping system components, degradation of piping system materials, degradation of the glycol, sludge formation in the system, or freezing of the solution.

4.0 System Design Considerations

4.01 Water Makeup

A.
Avoid the use of automatic water makeup systems to help prevent undetected dilution of the glycol-based heat transfer fluid and possible contamination of the water system.  If a makeup system is desired, the use of a glycol feed tank (containing the same concentration of inhibited glycol-based heat transfer fluid as in the system) along with a low level alarm (to alert the user to a leaking problem) is recommended.

4.02 Fluid Selection

A.
In systems where the local plumbing codes require, or contact with food or potable water is possible, industrially inhibited propylene glycol-based heat transfer fluid (DOWFROST fluid or approved equivalent) must be used.

4.03 Materials of Construction

A. The use of galvanized piping, valves, or fittings, or any other component containing zinc is not recommended.

B. The use of industrially inhibited glycol-based heat transfer fluids is not recommended with aluminum systems or components at temperatures above 150 degrees Fahrenheit.

C. The use of PVC or CPVC piping, may require concentration and temperature limitations.  Contact the manufacturer of the piping material for information on compatibility with ethylene and propylene glycol.

*Trademark of The Dow Chemical Company

