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Iv. FILTER MEDIA

A, ntroductio

During Phase I a search was conducted for filter media candidates
that would satisfy the following requirements:

Nonhygroscopic
A membrane filter
Retains 99 percent of one micron and larger dust particles

Alpha quartz content of less than five micrograms per 1,000
square millimeters of filter area,

e An infrared window with respect to transparency at the 800
reciprocal centimeter region

High heat resistance

Suitable structural durability

Available in tape form

Of the many vendors searched, only three materials found became
candidates: ’

A polycarbonate membrane, N500C PR203-01, from #¥Nuclepore, Inc,
e A polyvinylchloride (PVC) membrane, 50=50 PVC, from the ¥Amicon
Corp.
e A teflon/polypropylene membrane, L10475, from ¥Gore, Inc.

A variety of filter sizes of the three candidate filter media was

subjected to a maximum dust loading to determine the optimum operational filter
parameters such as:

e [ilter size
e Pressure drop
e Dust retentive characteristiecs

After the above was investigated, only two candidates remained;
#¥imicon and *Gore. The ¥Gore filter media was selected for the long term system
since it was structurally more durable and could withstand a large unsupported
area, which was required for the long term media. The short term system
required a low mass filter but a strong filter media. The %Amicon media appear-
ed to be a good choice. Low mass was needed to develop better discrimination
between the mass of very light dust deposits and the mass of the filter media.

¥Reference to specific company names, products, or services is for information
purposes only and does not constitute endorsement by the Bureau of Mines.
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e Vibration [MIL-STD-810B, METHOD 514, Procedure 1, Part 3,
Curve W(lig)]

e Shock [MIL-STD-810B, METHOD 516, Procedure 1, saw tooth shock
pulse amplitude (20g's), time duration-C (11 min)]

The environment test plan is located in Appendix F.

Envirommental test data may be found in Appendix G. The recorded
raw data was taken from the supporting electronic counters. The "clean tube
count" is that data recorded for the clean filter media where the dust is
about to be deposited. The "dirty tube count" is that data recorded for both

the filter media and a percentage of the dust spot.

D. Dust Mass Calculations

The dust mass concentration is calculated by using the following
formula and assuming the flow rate of the collected sample is 2 liters/minute

/N
MC =] 1n (——1—) D2 226019 = mg/m3

N5 d TS
M
Where: MC = dust mass concentration in mg/m3
N1 = clean filter media beta count \
N2 = dirty filter media beta count
M = beta source mass absorption coefficient
Dd = diameter of the dust spot in cm.
TS = dust collection time in seconds

The "factor to be multiplied by the log of the count ratio" is
developed from the following factors:

o GM tube window area

® Dust spot area
® Mass absorption coefficient
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APPENDIX B

FILTER MEDIA

INFRARED SCAN PREPARATION
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Long Term Correlation [Between 0.2 mg and 5.0 mgs-coal dust]
Short Term Correlation [Between 0.0625 mg and 0.625 mg-coal dust]

Dust determination shall be recorded before, during, and after
the vibratory input to the MMRDM.

Comparisons shall be made.

G. Shock Test at Room Temperature and Room Relative Humidity

Acceleration : 20 g's

Duration : 11 ms
Number of Shocks: 3 shocks per axis - total of 18 shocks

Long Term Correlation [Between 0.2 mg and 5.0 mgs-coal dust]
Short Term Correlation [Between 0.0625 mg and 0.625 mg-coal dust]

Dust determination shall be recorded before and after the shock
input to the MMRDM. Comparison shall be made.
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APPENDIX G

ENVIRONMENTAL TEST DATA
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Ray Test Data and Calculated Dust Levels

Factor to be

Multiplied Clean Dirty Weighed Calculated %
by the Log Tube Tube Dust Dust of
of the Ratio Count Count (mg) (ng) ERROR
i (0] Te e Room ive idi
19.339396 3011395 2766392 1.721 1.641 -4,65%
19.339396 2999981 2572351 3.396 2.974 =12 4%
19.339396 3137759 2999985 0.885 0.868 -1.89%
19.339396 2963431 2882056 0.U455 0.5383 +18.3%
19.339396 3026871 3008016 0.122 0.1208 -0.95%
19.339396 3108847 3039234 0.441 0.438 -0.686%
19.339396 3117077 2489128 4,638 4,351 -6.19%
0.8491633 17858 16836 0.047 0.050 +6 JUT%
0.8491633 17646 13069 0.259 0.225 -1.55%
0.8491633 17731 5086 0.966 1.060 +9.78%
0.8491633 16303 15533 0.050 0.0411 -17.83%
0.8481633 15638 8828 0.502 0.4856 -3.28%
0.8481633 17434 14690 0.119 0.145 +22.2%
0.8481633 15953 15001 0.055 0.0523 -4,96%
R i Humidi -~ R T

19.339693 3160026 2400155 5.189 5.3193 +2.55

CHANGE SPOT SIZE

1.05766822 43141 30912 0.359 0.353 -1.80%
1.05766822 44703 30913 0.383 0.390 +1.86%
1.05766822 Youuy 27404 0.467 0.463 -0.92%
1.05766822 45849 29274 0.501 0.475 -5.28%
1.05766822 42522 34136 0.259 0.232 -10.29%
1.05766822 43234 34009 0.280 0.254 -9.34%
24.632542 7623711 7365284 0.822 0.849 +3.34%
24.632542 7617642 7421802 0.655 0.642 ~2.05%
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Long
Long
Long
Long
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Factor to be
Multiplied Clean
by the Log Tube
of the Ratio Count

Ariz,., Road Dust

24.632542 7777310
24.632542 7617807
1.05766822 43236
1.05766822 44988

imes e st
24.632542 7883134

1.05766822 41083
1.05766822 40578

After Vib & Before Shock

24.632542 7638752
1.05766822 41223

After Shock
1.05766822 43398
After Shock
24.632542 7678150
After Shock
1.05766822 44511
24 ,632542 7508229

1.05766822 yuunp
24 ,632542 7697476

Dirty
Tube
Count

7542903
6867875
32973
23093

7729138
33438
37436

7466256
31207

33595

7515850

36307

7247089
38851
T447361

Dust
(mg)

0.738
2.41

0.340
0.851

0.504
0.231
0.099

0.535
00328

0.305

0.555

0.275
0.972

0.179
0.821
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Weighed Calculated

Dust
(mg)

0.754
2.553
0.287

0.7053

0.486
0.218
0.085

0.562
0.294

0.271

0.526

0.216

0.872
0.142
0.813

orf
ERROR

+2.14%
+5.9%
-15.7%
-17.12%

-3058%
-14.14%

+5.0%
-10.4%

-11.21%

=5.2%

-10 03%
"'20 ‘9%

-0.09%

Channel

Long
Long
Short
Short

Long
Short
Short

Long
Short

Short

Long

Short

Long
Short
Long












Vv st
T R R i Humidit
Long Term Short Term
Clean Tube Dirty Tube Clean Tube Dirty Tube
Before: 7428369 TU55842 39427 39447
During: 7381367 TU4Y43T714 39322 39583
7419089 7450462 39483 39518
7341105 7419132 38162 38679
7361776 7418771 38420 38865
7391093 T433945 39264 39147
7401766 7434062 41893 39197
TU0BTT2 T433378 44301 39267
7418525 TUU5291 4n157 39433
7345373 7415560 38978 38851
7346040 7429830 38445 38643
38594 39318
After: 7396851 7439011 39003 38984
TUHO4394 7432953 39064 38986
7375061 T4UT2U5 39079 39196
7409469 T46U4052 39663 40015
7422138 7464316 39649 40068
7392016 7439831 38842 39695
Before Vibration
imes us
24,.632542 7883134 7729138 0.504 0.486 -3.58% Long
1.05766822 41083 33438 0.231 0.218 -5.63% Short
1.05766822 40578 37436 0.099 0.085 -14,.14% Short
After Vibration
24,632542 7638752 7466256 0.535 0.562 +5.0% Long
1.05766822 41223 31207 0.328 0.294 -10.4% Short
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G S st Dat
m m n R i H i
c ube i ube Clean Tube Dirty Tube
Before
Readings: 7421839 7508368 38928 4u862
38193 44895
77121 89757
Avg. 38560.5 Avg. 44878.5
After
Readings: 7381924 7524493 38618 45154
7400171 7534559 38699 45434
T435469 7553179 39062 4su77
TU440617 7551840 39039 45540
Avg. T414545 7541018 38855 45401
AT294 A 32650 A295 Ab22
Percentage
Change -0.0989 +0.434% +0.765% +1.16%
Before Sho
24.632542 7638752 7466256 0.535 0.562 +5,0% Long
1.05766822 41223 31207 0.328 0.294 -10.4% Short
After Shock
1.05766822 43398 33595 0.305 0.271 -11.21% Short
24.632542 7678150 7515850 0.555 0.526 -5.2% Long
1.05766822 4u511 36307 0.275 0.216 -21.6% Short
.632542 7508229 7247089 0.972 0.872 ~10+3% Long
.05766822 nnun 38851 0.179 0.142 -20.9% Short
24.632542 7697476 7447361 0.821 0.813 -0.09% Long
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DATA STUDY - COMPUTER PROGRAM
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MMRDM DATA STUDY - COMPUTER PROGRAM

100 OFEN “LEIY FOR OUTFUT A8 FILE #1

110 READ N1

120 S=0

130 FOR N=1 TO Ni

140 READ E

150 S=5+E

160 NEXT N

170 A=S/NL

180 FRINT #13%7AVERAGE IS°‘A

190 RESTORE

200 READ N1

210 V=0

220 FOR N=1 TO N1

230 READ E

240 D=E-A

250 V=UdDKD

260 NEXT N

20 R=GRR(V/NL)

280 FRINT #1337 RMS IS ‘K

290 STOF }
1000 DATA 23r-4,65,-12,4,-1.89718.3

1010 DATA ~+95r~1686r=6419r-17.89y 5,15
1020 DATA ~13.84+9.37+2.55,-3.45-8.98

LO30 DATA 3.34,-2,0512,14,5,95-3,58

1040 DATA Sr~5.2r-10.39~.09 L.ONG TERM
2000 END

AVERAGE 15-2.202

)
RMS IS 77805

3

| &K
| —

LOOO DATA 2596.479-1.55,9.78y~17.,83 1
1010 DATA ~3.28522.2r~4.96y 10,974,582

1020 DATA ~1.59s~11,81y~1.77s-1.8s1,86
LOZ0 DATA ~+92y~5,28s~10,299 -5, 345157
1040 DATA ~17.129=5,63s~14,14y-10,45-11.21 3 SHORT TERM
1050 DATA ~20.9
D000 END

AVERAGE 15-5.2664

RS 15 §.48463

Reproduced from
best available copy.
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SHOCK TEST REPORT
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