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Test Method. 

The amount of foam concentrate in the solution fed to the foam maker plays an important part, not only in the making of foam with the proper expansion and drainage rate, but also in making a fire-resistant foam. Therefore, it is essential that correct proportioning is maintained and that the concentration meets the required level even if the foam meets the minimum expansion and drainage time values at other levels of concentration.

The conductivity method is not recommended where seawater is used for making foam solution.

Care should be taken that conductivity measurements are made when the water and foam solution are at the same temperature. Small differences in temperature might substantially change conductivity measurements.  The recommended meter automatically compensates for different temperatures. If other meters are used, the instructions for the conductivity meter calibration and temperature compensation should be carefully followed. Care should also be taken to ensure a clean sample (not contaminated by corrosion from brass fittings, foam evaporation from a vented tank, or mixing different brands of foam). For the most accurate test, a sample should be taken directly from the foam tank. This can be achieved with a large syringe and long tube.

In preparing for the test samples, the following apparatus were used:

(a)
Four 100-mL graduates

(b)
One measuring pipette (10-mL capacity)

(c) Conductivity meter and/or Refractometer

(d) Calibration constant solution

(e) Distilled water

Using water and foam concentrate, three standard solutions were made into three 100-mL graduated cylinders.  Volumes of foam concentrate were added in milliliters equal to the following:

(a)
The nominal concentration of the foam concentrate (3 or 6-mLs)

(b)
One percent more than the nominal concentration (4 or 7-mLs.)

(c)
One percent less than the nominal concentration (2 or 5-mLs.)

The graduated cylinders were then filled to the 100-mL mark with water.  Foam solution concentration was then tested using the following method.

Conductivity Meter.

The conductivity meter was first calibrated using the calibration constant solution.  The probes from the various conductivity meters were dipped into the calibration solution.  The units were calibrated by adjusting the value on the meter to read the value of the constant (0.1413 milli-siemens (mS)).  This was done by using either increase/decrease buttons on the meter or using a small tool supplied with the meters to adjust a small potentiometer.

Care was taken in ensuring that the conductivity measurements were made when the water and foam solution were at the same temperature.  Small differences in temperature can substantially change conductivity measurements.  The Omega Model CDH-70 meter automatically compensates for different temperatures.  When other meters were used, the instructions for the conductivity meter calibration and temperature compensation were carefully followed.  The other units had two options to compensate for temperature variations.  One method requires the temperatures be measured of the water and foam concentrate then run some mathematical equations.  The other method was to adjust an offset on the meter to a range that would allow for compensation in the largest temperature range.  This method had a very minimal effect on the accuracies of the readings.  The second method was chosen for this evaluation because of the consideration of the fact that these units would be being used in the field and not in a lab.  The second method is the easiest method to use in a field application.  As long as the same procedure is used in the field for each of the test samples the upward trend of the data as the concentrations increased would be maintained.

The conductivity meter readings were taken by dipping the conductivity probe into the sample and the digital scale read.  It is important to ensure that any air bubbles are removed from the probe.  To do this the probe was gently tapped on the sides of the graduates.  The readings on the meter were then allowed to stabilize and the value recorded.

Graph the conductivity meter readings for the 3 standard solutions on the graph attached.  When graphing the conductivity value of the truck discharge, the value should be between 2.8 and 3.5 percent concentration for turret and ground sweep nozzles and between 2.8 and 4.0 percent for hand line and undertruck nozzles, for nominal 3 percent concentrates. For nominal 6 percent concentrates, the concentration shall be between 5.5 and 7.0 percent for turret and ground sweep nozzles and between 5.5 and 8.0 percent for hand line and undertruck nozzles. Do not expect to see 2.0, 3.0., or 4.0 for the conductivity meter reading. The conductivity meter reading does not equal the percent concentration. 
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Variation in refractive index (using juice refractometer) with different foam concentrations

Note: Use the same foam liquid concentrate and the same water as used in the other foam sets
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Variation in refractive index (using juice refractometer) with different foam concentrations
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