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SUBJECT: R-295 QUARTERLY PROGRESS LETTER (0CTOBER 1 - DECEMBER 31,

1978)

Our major effort this quarter was the structural testing of
American Air Filter (AAF) High Efficiency Particulate Air (HEPA)
filters with aluminum separators. We also structurally tested four
24- by 24- by 5-7/8-in. HEPA filters and continued work:on the laser

.i m
particle counter.

Our structural tests indicated the following.

1. For AAF HEPA filters, the aluminum-separators did not sig-
nificantly increase the filter strength against tornado
transients over filters with asbestos separators.

2. The breaking pressure of the aluminum separator types is
not a function of pressurization rate.

3. There is much data scatter.

4. Edge failures typical of AAF HEPA filters also occur for
AAF HEPA filters with aluminum separators.

5. The 5-7/8 in.-thick HEPA filters failed catastrophically at
I 1323 001or below three psi.

6. Cambridge and Mine Safety Appliance (MSA) 5-7/8 in.-thick
HEPA filters are stronger than AAF or Flahders 5-7/8-in.-

thick HEPA filters.
~
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Failure pressure of the 5-7/8-in.-thick HEPA filters is7.
about the same as that for the ll-1/2-in.-thick HEPA

However, catastrophic failure occurs in the
filters.

5-7/8-in, filters rather than fold breakage.

STRUCTURAL TESTING OF AAF HEPA FILTERS WITH ALUMINUM SEPARATORS
Nine AAF HEPA filters were subjected to a constant pressuriza-I

These tests were conducted in
tion rate airflow until they failed. All pressures were
a manner identical to pre'fious structural tests. d did not

measured as static pressure drop across the filter ar,The pressurization rates were obtained
include velocity pressure. The results are presented as
from the time-static pressure data.
Table A-I in the Appendix.

The test data for AAF HEPA filters with aluminum separators were
compared to previous test data for AAF HEPA filters with asbestos

Data on filter-break pressure as a function of pressuri-
t use-separators .

zation rate appeared, based on our earlier tests, to be the mos
Therefore, the latest AAF aluminum saparator HEPA filter testdata

data and the previoJs AAF asbestos separator HEPA filter test
ful.

re vs pres-

were plotted together (Fig. 1) on a graph of break pressuAlso, a linear regression analysis wis performed
surizatien rate. For filters with aluminum separators, the resulting
on the new data.
equation is

P = 0.002136 PRATE + 2.54 (psi) ,
BRX

is the initial failure pressure of the filter and
The asbestos separatorwhere P BRK

is the test pressurization rate.
P

HEPA filter data yield a similar formula:RATE

?

P = -0.14 PRATE + 2.73 (psi) . { |3p3
BRK
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24- by 24- by ll-1/2-in. AAF HEPA Filters
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Fig. 1. Plot shows similar behavior of AAF HEPA filters
with either asbestos or aluminum separators.
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Thus the AAF aluminum separator HEPA filters display much less change
in break pressure as a function of pressurization rate. If PRATE *
2.0 psi /s is inserted into both equations, the following results:

asbestos: PBRK = -0.14 (2.0) + 2.73 = 2.45 psi
aluminum: PBRK = 0.002136 (2.0) + 2.54 = 2.54 psi .

.

Considering the data scatter, the aluminum separators seem to
have little effect on filter strength. AAF HEPA filters with either
aluminum or asbestos separator material have a tendency to fail along
the glued edge.

~

Another interesting data comparison is between Cambridge and AAF

aluminum separator HEPA filters. The equations resulting from a lin-
ear regression analysis of the data from each yield:

AAF: PBRK = 0.002136 PRATE + 2.54 (psi)
Cambridge: PBRK = 0.155 PRATE + 2.56 (psi) ,

and the strengths at a 2.0 psi /s pressurization rate are:

AAF: 14 psi

' 99 psiCambridge: <. .

Thus of the filters tested so far, the Cambridge filters are

stronger than AAF filters and are more sensitive to pressurization
rate.

S1,lCTURAL TESTING 0F 5-7/8-IN.-THICK HEPA FILTERS

Four 24- by 24- by 5-7/8-in.-thick HEPA filters (one each from
AAF, Cambridge, Flanders, and MSA) were structurally tested. Air-
flow through the test filter was maintained at a constant pressuri-
zation rate until the filter failed. Results of these four tests

,

are presented in Table A-II.

1323 004
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Fig. 2. Plot shows similar strengths of 5-7/8 in thick and
11-1/2-in.-thick HEPA filters for respective manu-
facturers.
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Because there is only one data point per manufacturer, no curve
fits were possible. However, the c.7/8-in.-thick filter data point

for each manufacturer is close t0 0.a respective least-squares-fit
line for previous ll-1/2-in.-thick filter tests (Fig. 2). Again,
the Flanders HEP % filter appears weaker. Also, the Flanders filter
showed preliminary minor failure before catastrophic failure. The
other manufacturers' filters also failed catastrophically.

- i

LASER PARTICLE COUNTER

Work continues on the laser particle ounter. Howeper, late

delivery of some optical components is elaying the lar e-scale
counter testing. .

Cor ' ally, /) / '/
'

/

nr L. Horak
* '

W -

William S. Gregory
'

;
HLH/WSG:jr

Cys: R. N. Thorn /T. J. Hirons, ADW, MS 100
'

A. D. McGuire, SPO, MS 120
R. F. Taschek, ADR, MS 102 ..

M. L. Brooks /L. W. Hantel, WX-00, MS 686
W. G. Davey, Q-00, MS 561
W. A. Bradley, WX-8, MS 928
H. A. Lindber.g, WX-8, MS 928 ,.

ISD-5 (2), MS 150
File
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TABLE A-II

STRUCTURAL TEST DATA 0F 5-7/8-in.-THICK HEPA FILTERS

.

' Break Pressurization Break Break
Serial Number of Pressure Rate Time Fold

Manufacturer Number Folds (psi) (psi /s) (s) Number

AAF 41313944 66 2.25 2.14 1.44 23-42

Cambrioge 8005858 65 3.00 1.44 3.05 18-34

Flanders N017934 69 1.12 1.84 0.97 68

MSA 69884 64 2.79 1.85 3.96 23-40

132L3 008
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