H C Fennell Consulting, LLC
Applied Foam Technologies and Commissioning
Manual Methods for Verifying the Calibration of Polyurethane Foam Proportioners in the Field
Overview: This is a process that was developed to help verify the ratio of proportioners and to help in
determining what the issues are that may be causing off-ratio processing. This process will work with all
major proportioner brands on the market. Note that there are no adjustments that can be made to the
proportioner settings to correct an off-ratio condition, but problems in the system may be identified that
can be corrected...like a clogged filter, a leaking piston seal, or a ball check in the pump or transfer pump
not seating properly.
Why calibrate your system?
It is important to verify the calibration of a foam dispensing system to ensure accurate processing
and to provide proof of quality for the processed product. Calibration of a system can identify the
following types of problems:
1. Supply chemical temperature problems
2. Supply system restrictions or transfer equipment defects
3. Primary proportioner problems
4. Downstream restrictions (hoses and gun)
Safety protocols should be followed throughout the calibration process. Most foam processing
machines operate at very high pressures, and should be operated with the appropriate precautions to
protect against personal injury and spills.
General safety protocols
1. Use the same personal protection procedures you would use while installing foam products in the
field. Vapor release and splatter are possible during this test.
2. Never point the gun or the gun manifold toward another individual when the system is
pressurized.
3. Set the tube rack and/or buckets in a large, lined container on a protected floor surface, and
away from other unprotected surfaces.
4. Perform the calibration in an adequately ventilated area if it is not outside (a minimum of 4 ACH
is recommended).
5. Have a large open-top waste container available for containment in case the B-side chemical is
too warm (starts to boil) or the A & B chemicals are accidentally mixed during the test. Line the
waste container with a large garbage bag to make the disposal process easier. Note that burnout is possible if large volumes of A & B chemicals are mixed. Be prepared to safely dispose of an
overheated volume of foam waste. Having a fire extinguisher available is a good idea.
Choose one of the following three methods for calibrating your system:
(Note: Methods 1 and 2 do not show gun issues)
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Method #1 - Manual calibration by volume measurement
1. Make sure that you have the foam manufacturer's documentation for the specific foam
formulation which the calibration test should verify. Verify in advance that it includes all of the
parameters required for proper processing.
2. Verify that the supply chemical temperatures are within the published supply chemical
temperature limits. If this temperature parameter is not available from the manufacturer,
assume that the storage temperature limits recommended by the manufacturer are also
appropriate for the supply chemicals during processing. Measure the temperature of the supply
chemicals at the core of the liquid volume, not on the surface of the supply chemical container,
with immersion thermometers at or near the middle of the supply container volume.
3. Set up the foam equipment for a standard spray application, but do not set the hose or primary
heaters higher than the recommended upper storage or supply temperature limits. If you heat
the chemicals, the blowing agent will boil. This will void the calibration, waste the B-side
chemical, and usually require additional cleanup. This would not apply to Method #3 if a gun is
added after the flow meters.
4. Mix or recirculate the material if recommended by the manufacturer for the specific product.
Configure the strainers as recommended.
5. Install a calibration adapter on the gun manifold. If using the composite adapter with your stock
gun bolt, do not overtighten. If the adapter strips, use a through-bolt to attach the adapter.
Alternate: remove the manifold from the hoses and dispense directly from the hoses into the
waste buckets, and then into the calibration tubes.
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#246362 Circulation Manifold Kit

#24F227 Ratio
Check Assembly

Various calibration adaptors

6. Set the primary pump to the lowest recommended processing pressure for the foam formulation.
Balance the pressures if necessary.
7. Mark the waste buckets and transparent calibration tubes to identify them as receiving the A-side
or B-side chemicals. Note that the calibration containers can be any two similar size and weight
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containers for this method. A transparent material is not required for the containers. Mark 3”
diameter calibration tubes at 18” from the bottom. This is slightly more than .5 gallons (1893
CCs). This is the recommended minimum amount to dispense for this test to assure that the
number of pump cycles is adequate to be representative of regular pump operation.
8. Arrange the waste buckets and calibration tubes as shown in Figure 1.

Waste buckets

Calibration tubes
Calibration tubes

Figure 1
9. Hold the manifold and adapter over the open tops of the A & B waste buckets so that each
chemical stream will go into the correct waste bucket.
10. Quickly open the manual valves. Be sure that the manual valves are both fully open.
11. When both valves are completely open and full flows are established, quickly move the manifold
so each of the A & B streams is being dispensed into its respective calibration tube.
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Calibrating without an adapter from the A & B hoses

Figures 2 & 3
12. Fill the clear calibration tubes until they have about 18" of fluid in them. If using 5-gallon
buckets, fill them about half full to have enough depth to make a reliable comparison of A to B.
13. When the required liquid level is reached, quickly move the manifold so that the two fluid
streams are back over the waste buckets.
14. Quickly close the manual valves on the manifold(s).

The side that has a higher output will vary for different pumps

Figures 4 & 5

Cell: (802) 222-7740

P.O. Box 65, N. Thetford, VT 05054

hfennell09@gmail.com

5

H C Fennell Consulting, LLC
Applied Foam Technologies and Commissioning
15. Verify that the pressures are still balanced.
16. Measure the depths of the liquids in the two cylinders (don't include the froth).
17. Note: If the B-side volume is not stable (starts to increase), the chemicals are too warm and the
blowing agent is boiling out, causing a change in volume. Make sure that the primary heat and
hose heat are turned down to 75F. If the resin boils with the heat set at 75F, check the heat
control components for accuracy.
18. Calculate the deviation from the 1:1 processing. The ratio is just A/B.
a. So, if A = 45 gal. and B = 50 gal., then the ratio is 45/50 = .90:1
b. Or, if A = 50 gal. and B = 45 gal., then the ratio is 50/45 = 1.11:1
c. In the 3” diameter cylinders filled to an 18” depth, 1% is about 3/16”.
d. In the test pictured on the left above, the ratio is 17.75/18 = .9861:1.000
19. Verify that the deviation of A & B from the ideal ratio is within the manufacturer's recommended
tolerances.
20. If the system ratio is determined to be outside of the manufacturer's recommended tolerances,
diagnose the cause and make the necessary equipment and/or chemical corrections. These
diagnostics include, but are not limited to, the following:
a. Verify that the supply chemicals are at optimum processing temperatures.
b. Verify that all supply side valves are open and the transfer hoses are not kinked.
c. Verify the transfer pumps are providing adequate supply chemical volume and pressures
to the proportioner.
d. Perform basic metering pump stall checks for seal leakage/bypass testing.
i. Stall each pump by closing a shut off on the outlet side.
ii. Watch the outlet pressure gauge for any bleed down of pressure.
iii. Stall each pump on the opposite stroke and watch again.
iv. All checks and seals have now been verified.
21. Retest and repeat steps 7 through 18 if the ratio is still out of spec.
22. When the system is on ratio, the system will be certified as "on ratio." See Temperature
Calibration Methods for more process parameter certification options.
23. If the chemicals in the waste buckets and the calibration tubes are not contaminated (were not
mixed, i.e., only one chemical is in each container), they can be poured back into the appropriate
supply drums for re-use.
Method #2 - Manual calibration by weight using a scale
1. Make sure that you have the foam manufacturer's documentation for the specific foam
formulation which the calibration test should verify. Verify in advance that it includes all of the
parameters required for proper processing.
2. Verify that the supply chemical temperatures are within the published supply chemical
temperature limits. If this temperature parameter is not available from the manufacturer,
assume that the storage temperature limits recommended by the manufacturer are also
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appropriate for the supply chemicals during processing. Measure the temperature of the supply
chemicals at the core of the liquid volume, not on the surface of the supply chemical container,
with immersion thermometers at or near the middle of the supply container volume.
3. Set up the foam equipment for a standard spray application, but do not set the hose or primary
heaters higher than the recommended upper storage or supply temperature limits. If you heat
the chemicals, the blowing agent will boil. This will void the calibration, waste the B-side
chemical, and usually require additional cleanup. This would not apply to Method #3 if a gun is
added after the flow meters.
4. Mix or recirculate the material if recommended by the manufacturer for the specific product.
Configure the strainers as recommended.
5. Install a calibration adapter on the gun manifold. If using the composite adapter with your stock
gun bolt, do not overtighten. If the adapter strips, use a through-bolt to attach the adapter.
Alternate: remove the manifold from the hoses and dispense directly from the hoses into the
waste buckets, and then into the calibration tubes.
6. Set the primary pump to the lowest recommended processing pressure for the normal operation
of the system.
7. Mark the waste buckets and transparent calibration tubes to identify them as receiving the A or
B-side chemicals. Note that the calibration containers can be any two similar size and weight
containers for this method. A transparent material is not required for the containers. Mark 3”
diameter calibration tubes at 18” from the bottom. This is slightly more than .5 gallons (1893
CCs). This is the recommended minimum amount to dispense for this test to assure that the
number of pump cycles is adequate to be representative of regular pump operation.
8. Weigh the empty calibration containers and write the empty weights on the containers.
9. Mark the calibration containers at a level that will hold at least 1 to 2 quarts of liquid. More is ok
- the larger the volume of liquid the more accurate the sample.
10. Arrange the waste and calibration containers per Figure 6.

Figure 6
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11. Hold the manifold and adapter over the open tops of the waste buckets so that each A & B
stream goes into the respective waste bucket.

Figure 7
12. Quickly open the manual valves. Be sure that the manual valves are both completely open.

Figure 8
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13. When both valves are completely open and full flows are established, quickly move the manifold
so each A & B stream is being dispensed into its respective calibration container.

Figure 9

Figure 10
14. Fill the calibration containers until they have about .5 gallons of fluid in them. If using 5-gallon
buckets, fill them about half full to have enough depth to make a reliable comparison of A to B.
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15. When the required liquid level is reached, quickly move the manifold so that the two fluid
streams are back over the waste buckets.
16. Quickly close the manual valves on the manifold.
17. Note: In this method, it doesn't matter if the B-side volume is not stable (starts to change),
because the weight won't change significantly if it expands slightly. The only problem would be if
the container runs over.

The weights will vary, but the volume should be the same (the samples in the left photo are off ratio by
weight, the ones on the right are on ratio by weight.

Figure 11
18. Weigh the containers with the chemicals in them. Write the full weights on the containers.
19. Subtract the weight of the empty containers from each container's total weight.
20. Convert the weights of each of the liquids into volumes using the specific gravities (SG) found in
the product literature.
Weights (g)
1,634.0
1,594.0

S. G.
1.20
1.24

Volume
A
1,960.80
B
1,976.56
Ratio = (2B/(A+B))
1.004
Figure
12=–(Ratio
Data -for
the sample on the right in Figure
11 above
% diff.
1)*100
0.400

21. Calculate the deviation from the 1:1 processing. The ratio is just A/B.
a. So, if A = 45 gal. and B = 50 gal., then the ratio is 45/50 = .90:1
b. Or, if A = 50 gal. and B = 45 gal., then the ratio is 50/45 = 1.11:1
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c. In the test above this would be 1960.80/1976.56. The ratio is .992:1.00.
22. Verify that the deviation of A & B from the ideal ratio is within the manufacturer's recommended
tolerances.
23. If the system ratio is determined to be outside of the manufacturer's recommended tolerances,
diagnose the cause and make the necessary repairs. See Method #1 for more on diagnosing the
cause of off-ratio test results.
24. Retest and repeat steps 7 through 23 if the ratio is still out of spec.
25. When the system is on ratio, the system will be certified as "on ratio." See Temperature
Calibration Methods for more process parameter certification options.
26. If the chemicals in the waste buckets and the calibration tubes are not contaminated (were not
mixed, i.e., only one chemical is in each container), they can be poured back into the supply
drums for re-use.
Note: Installers who have used methods #1 or #2 to verify their proportioners on a regular basis report
seeing trends in their ratios based on seasonal conditions.
Method #3 - Manual calibration by volume using a flow meter assembly
1. Make sure that you have the foam manufacturer's documentation for the specific foam
formulation which the calibration test should verify. Verify in advance that it includes all of the
parameters required for proper processing.
2. Verify that the meter assembly is properly calibrated.
3. Verify that the supply chemical temperatures are within the published supply chemical
temperature limits. If this temperature parameter is not available from the manufacturer,
assume that the storage temperature limits recommended by the manufacturer are also
appropriate for the supply chemicals during processing. Measure the temperature of the supply
chemicals at the core of the liquid volume, not on the surface of the supply chemical container.
4. Set up the foam equipment for a standard spray application, but do not set the hose or primary
heaters higher than the recommended upper storage temperature limit. If you heat the
chemicals, the blowing agent will boil. This will void the calibration and usually require additional
cleanup.
5. Mix or recirculate the material if recommended by the manufacturer for the specific product.
Configure the strainers as recommended.
6. Set the proportioner to the recommended processing pressure for the normal operation of the
system. Turn on the proportioner.
7. Run the return lines from the meter assembly into two waste buckets
8. Bolt the gun manifold to the calibration meter assembly adapter. Alternate: adapt the gun
manifold or the whip hoses to the meter assembly adapter.
9. With the manual valves closed on the flow meter assembly, open the manual valves on the gun
manifold.
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10. Dispense a small amount of material into the two waste buckets by opening each of the manual
valves on the return line hoses to clear any air or cleaning solvent from the meter assembly.
11. Run the return lines from the meter assembly into the appropriate drums to recycle the test
materials.
12. Turn on the power to the flow meter assembly.
13. Dispense a 5-second shot by opening the flow meter assembly valve and then closing it after the
5-second shot time has elapsed.
14. Perform longer continuous-on or short-burst "shots" by opening and closing the ganged dispense
valve to verify the system's performance.
15. Read the flow meter assembly display. It will indicate the ratio of A to B as a percent of the total
material, and the total volume of each material dispensed.
16. Verify that the deviation of A & B from the ideal ratio is within the manufacturer's recommended
tolerances.
17. If the system is off ratio, diagnose the cause and make the necessary repairs. See Method #1 for
more on diagnosing off-ratio test results.
18. Retest.
19. If the proportioner is on ratio, the machine will be certified as being on ratio and a report printed
for the installer’s permanent records.
20. See Temperature Calibration Methods for more process parameter certification options.

Calibration Meter Assembly components
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