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Abstract Design of Test Stand Testing Methods

ASME AG-1 Code on Nuclear Air and Gas Treatment requires that Type 1 radial flow filters must under go a resistance to _ L , . L . . o L . . : . : .. . : : . " .
pressure test. The wet over pressure test for radial flow filters presents significant difficulties to ensure uniform and During characterization testing, multiple nozzle variations were used to achieve a uniform distribution of water to the entire filter media. The single Prior to wet over pressure testing the filter was conditioned in accordance with ASME AG-1 Section FK-5140. The filter was conditioned using an oven
: ' : : : : : : nozzle sprayer shown in figure 5 was tested first, followed by the four nozzle sprayer shown in figure 6 and six nozzle sprayer shown in figure 7. The and a hot plate with a pan of water for 24 hours at 95° F and 95% RH.
appropriate challenge of the medium. Using the same methods as for axial flow filters can result in ununiformed spray of _ . : ) 2T : ) ) . : o . : :
water that does not thoroughly challenge all of the filter medium. Development of testing infrastructure and methods for Six nozzle sprayer was selected for use because it resulted in the most uniform distribution. Blue dye was added to the water and sprayed into the The filter was challenged for one hour at 10 in. w. c. differential pressure at 95°F and 95% RH. The following steps were performed in the testing of
' filter to observe the distribution of liquid on the media. The blue dye spray is shown in Figures 8-12. the filter.

improvement of the wet over pressure is necessary to ensure accurate qualification of ASME AG-1 section FK 2000 cfm
radial flow HEPA filters.

The test stand was pre conditioned to approximately 98°F and 93% RH at 2000 cfm.

After pre conditioning the filter was installed as quickly as possible in order to maintain elevated conditions inside the test stand.
The spray nozzle and housing door were installed immediately following the filter.

The test stand fan, sprayer, and steam were turned on simultaneously.

The test stand was set to automatically regulate the flow rate required to maintain 10 in. w. c. differential pressure across the filter.
The filter was challenged at required conditions for one hour.

Performance Specifications for FK-5140 Resistance to
Pressure

The filter shall be tested for resistance to pressure on a machine capable of testing in accordance with Table FK-5000-4

shown in Table 1 below.

« Prior to being tested for resistance to pressure, the filter shall be conditioned at atmospheric pressure for 24 hr min. in
a chamber at 95°F + 5°F (35°C = 3°C) and a relative humidity of 95% + 5%.

« After being conditioned, the filters shall withstand the airflow and water spray environment listed in Table FK-5000-4

Results

Figures 19 and 20 show testing conditions vs time. Figure 21 shows differential pressure vs flow rate during the wet over pressure test. This data was
collected using the data acquisition system in tabular form and reduced to plots.
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« The Type 1 filter shall be installed in the test stand with the filter configured 90 deg from the positions shown in Fig. FK- Fig. 8. Sprayer Located at Filter Inlet Test Type: Wet Over Pressure Test Test Type: Wet Over Pressure Test Test Type: Wet Over Pressure st
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Fiq 13. Differential o Fig 14. dP measurement on housing wall Fig 15. Evaluation of effect of filter inlet on total S o1 1
'g Lo, Litterential pressure probe and dP probe. filter differential pressure. Particle Diameter (um)

Fig 22. Post Test FE at 400 cfm

Pleat collapse and multiple ruptures in the filter media were visible after the filter was removed. After testing photographs are taken of any damage or

Pre TeS“ n g ReS u ItS deformation to the filter. Damage to the filter media is shown in Figures 23-24.

Prior to performing the wet over pressure test, a resistance to airflow test was performed.
« The differential pressure was recorded from 400 cfm to 2000 cfm in increments of 400 cfm.
The initial filtering efficiency test was performed at 100% and 20% of rated flow (2000 cfm) in accordance with ASME AG-1 Section FK-5120.

"\
MRS

- Aerosol concentration and sizing data was collected using a TSI Laser Aerosol Spectrometer (LAS). N \ L\ A AX X 980004 ‘
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Fig 16. Pre Test FE at 2000 cfm Fig 17. Pre Test FE at 400 cfm Fig 18. Pre Test resistance to air flow
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Fig 4. Sprayer Installed in

Fig. 3 Filter in Oven for 24 hour conditioning. Housing Door
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