Clean Room Test of Airpel Cylinders

A couple of years ago, a customer of ours did some “sniff testing”, comparing the particle generation of
Airpels with a conventional “U” cup air cylinder. This customer has graciously allowed us to distribute
the data to interested parties.

Since Airpot did not perform or monitor the testing, we cannot be held responsible for accuracy of the
results.

All volumes are in units of cubic feet. Particle size units are in microns. The test was done with a
model E16D (double acting) Airpel lifting a 4 Ib weight once every 3 seconds. The “sniff” interval was
once every fifteen minutes.

Overall, the data shows that the Airpel easily passes class 100 specifications. It approaches, but does
not always pass, class 10 specs.

The last two pages show the results of a standard (not Airpel) cylinder.
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TABLE I
AIRBORNE PARTICULATE CLEANLINESS CLASSES
Class limits are given for each class name. The limits designate specific

concentrations (particles per unit volume) of airborne particles with sizes
equal to and larger than the particle sizes shown"

Classlimits
Class Name ™™ 0.1 pm 0.2 pm i\oaﬁé; ' 0.5 pm S gm
Volume units v Volume units Volume units Volume units Volume units
St English™™” (m”) (R (m”) (R (m”) (f%) (m”) (~7) (m?) ()
M1 350 9.91 75.7 2.14 309 0.875 10.0 0.283 - -
M1.S 1 1240 35.0 265 7.50 106 3.00 353 1.00 - -
M 2 3500 99.1 757 214 309 8.75 100 2.83 - .
M 2.5 (EEZ} 12-@n- ‘!I’ 2650 (jﬁ?a 1 060 7z§£§> 353 10.0 = -
S~ ;
M3 : 3500 99 7570 214 3 090 87.5 1 000 283 - -
M 3.5 - - 26 500 ﬁ? 10 600 @ 3539 - -
M 4 - " 75700 2140 30 900 875 10 000 283 - -
M 4.5 1 0% o = -~ - - = 35300 10X P4y 7.00
MS - - - &= = - 100000 2830 618 17.5
M55 10 000 - - = - - - 353000 10 G0 2470 70.0
M6 - - = - = - 1000000 28300 6189 175
M6.S 100,000 = - - - - - 3530000 100000 24700 700
M7 = = - - - - 10030 000 283 000 61800 1750

“The class limits shown in Table I are defined for classification purposes only
and do not necessarily represent the size distribution to be found in any
* particular situatiocn.

“"Concentration limits for intermediate classes can be calculated, approximately,
from the following equations:

particles/m’ = 10M(0.5/d)%2

where M is the numerical designation of the class based on SI units,
and d is the particle size in micrometers, or

particles/ft® = N.(0.5/d)>?

where N. is the numerical designation of the class based on English
(U. S. customary) units, and d is the particle size in micrometers.

*nrg

For naming and describing the classes, SI names and units are preferred;
however, English (U.S. customary) units may be used.

£
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DEAD WEIGHT VERTICAL TEST
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AIRPEL DWW TEST
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: / AIRPEL VAC. N STOPS

) 15 min. interval sam.Airpel under vacuum w/ no external stops
11/8re:? . ;

Srzel 0.2 0.3 0.5 1 2 5
.0 0 0 0 0 0
' 4 3 3 3 2 0

0 0 0 0 0 0

0| 0 0 0 0 0

3! 2 1 0 0 0

2 2 1 0 0 0

2| 2 1 0 0 0

6/ 5 3 1 1 1

0 0 0 0 0 0

5 5 4 0 0 0

B i 3 2 1 0 0
5 5 2 0 0 0
8 0 0 0 0 0
5, 5 1 0 0 0

B 0| 0 0 0 0 0

1] 1 0 0 0 0

0| 0 . 0 0 0 0

| 0, 0 0 0 0 0
0| 0 0 0 0 0

i 6 6 3 0 0 0
i 4 2 3 0 0 0
3 3 2 0 0 0

8 6 5 0 0 0
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Same test w/external stops

AIRPEL VAC XTNL STOPS
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This is a new std. air cylinder used on gate 3 (we will replace w/Airpe

0.2 0.3 0.5] 1 2 5
242 103! 24| 1 11 1
446 218| 59| 6 0l 0
321 172] 62| 3! 0! 0
388 ' 241| 96 12! 1] 1
255 149| 52 6 0l 0
179 66 22 3 1 1
130 56| 18| 1 0 0
282 137| 57 11 0i 0
212 92! - 29 3 0l 0
155 74 29| 3| 0! 0
184 73 22 4 0 0
123; 117 38 7 0 0
181 83 24 1 0 0
118: 34 12 0 0 0
166 82 26 1 0 0
449 267 130 21 1 0
105 41 " 8 0 0 0
1110 665 262 18 0 0
240 123 47 4 21 0
548 294 113 6 0 0
423 242 113 14 0 0
365 204 85 7 0 0
496! 260 89 9 0 0
309! 149 57 1 0 0
360: 190 77 11 0 0
462! 185 58 5 0 0
297 135 54| 4 1 0
391 193 81 9 0] 0
411 260 128 8 0 0
302 158 76 10 0] 0
235, 99 40 2 1 1
253; 150 74 6 1 0
190 98 34 0 0 0
228 146] 72 11| 0| 0
171 88| 38 3| ol 0
131 73| 31 3 1 0
160: 102] 39 3 1 0
201 74 20| 1 1| 0
286" 163 78 7| 1 1
177 102 42 3| 1 1
211 91| 40| 2| 0 0
267 145 68 9| 0l 0
132 64 24 2! 0l 0
166. 89| 31| 4] 11 0
295 191| 85I 8| 0! 0
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GATECYL 4
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same as gate 3 notes
0.2. 0.3| 0.5i 1] 2 5
857 358| 127! 8| 0! 0
979: 416i 148| 16l 0i 0
1356 542! 221| 27| 0i .0
709 248 75| 8| | 0
1231 495 75| 8| ol 0
969 392| 157| 11| 0l 0
1089 430| 152] 12| 1] 0
1369: 655 259| 38| 0i 0
941 371 161] 19 2! 1
604. 259| 93| 11 0l 0
1174 743 387 82 21 0
602’ 245 95 8| 0l 0
601: 215 54 6 0] 0
797 339 114 13 1 0
1022! 475 202 25 2 0
1305 400 151 21 1 0
1220 521 222 34 1 0
1138 356| 101 10 Qi 0
1373 458)| 189 29 0i 0
1528' 929 440 72 4! 1
1208i 559 264 56 1 0
884, 375 157 23 2 0
864/ 406 166 16 1 1
1002! 370 112 9 0 0
882! 315 111 19 0l 0
1639:! 793 383 64 3i 0
788, 297 105] 12 i 0
1506 512 202! 30 11 0
679! 346| 140| 11 0j 0
1049' 437 163| 15 1] 0
911; 428 162| 20 1] 1
630! 319 108| 10 21 0
1106 355 113| 11 0l 0
542! 261 79| 6 0l 0
571; 261 79| 6 0l 0
642! 347| 140] 22 0! 0
961! 546 222! 32 0l 0
934. 572 279I 48 11 0
558 279| 81| 11 0i 0
695 356! 108 7| 0i 0

4N

(i )
Stoandard  type FUCylinder

syl

st #1574y
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