CRC E77 Special Report  -  July 16, 2006
Time Response of Permeation
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Rig 1, E10 Fuel
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Two plots of permeation rate are offered here from the E-65 program. These are typical of what we have seen when we measure the permeation from the test rigs. Referring to the large plot above, the horizontal scale is the 24 hours of the diurnal.  The SHED’s ambient temperature is shown in black and its value is indicated on the left vertical scale.  The red trace is the permeation rate, expressed in mg/hour and calculated from the mass in the SHED measured over the 24 hour period.  The value of the permeation is shown on the right vertical scale. The relative scales were chosen to roughly match the peak values for the two measurements.  
Inspection shows that temperature and permeation have a correlation, indicated when we plot the permeation rate versus the SHED temperature in the plot at the left. The purple box is the stabilized 105°F permeation rate from the steady state test. Again, this data is for a “naked” fuel system, or our “rig.”
We have three verified E-77 diurnals now on Vehicle 01, and there is a different relationship, as shown in the plot below.
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Veh 001, Test 6850
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Here we have added the blue dashed trace to indicate the (fuel) tank skin temperature during the test.  The calculated permeation rate (red dashed trace) trends upward with the SHED temperature but reaches an earlier peak, and then decreases more quickly than the SHED temperature?

Both the rig test (shown on the previous page), and the vehicle test, (shown above), have the canister vented outside the SHED.  Both have no fuel system liquid or vapor leaks.  One difference is that the vehicle test has a vehicle wrapped around the fuel system, and includes the tires, upholstery, and underbody “gunk” and the windshield washer residue in the measurements from the responding system.    

To make sure that this in not a “one-off” observation, we follow with the plot of the repeat test, and then the plot of the higher temperature 85 to 120°F 7.0 psi diurnal that we have in the data system to-date.  Both have this same early peak to the permeation rate, and the same rapid decrease.

Permeation should be proportional to temperature.  We have a ton of rig data that says it is.  If the results indicate something else, we are measuring something else besides permeation.  Any thoughts, or ideas?
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Veh 001, Test 6857
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[image: image4.emf]85-120 Diurnal Time Response

Veh 001, Test 6865
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