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» 4 Teatinag Proceodure /

All tests were carried out in LASL's respirator fitting chambker.

The challenge aercscl was a polvdicsperse DOP aerosol, 0.75 pm
derodynamic mass mecdian diameter (MUiD). The aercscl detector was a
LASL forward light scattering ghotometer. P traticn samples were
taken froem the breathing regicn i h

Suit internal pressure was taken at the est level. Suit
pressurc was indicat 1
sensor, with one
nected to the sui
but was used %0 indicate re

Three internal air temperatures ware rscnrded. The locations
were; upper chest regio
was taken £rom the le o . The tempera~-
ture sensors were Yellsw Springs Instrument Cocmpany's thermistor ther
mometers. The themisteor prokes O measure air tempera-
ture only.

The supply air flewrate was measured by an orifice meter tube
vith a Magnehelic as the readout. The orifice tube was calibrated by
connecting the tube output to one of the suits, placing the suit in
a sealed containar, and measuring the cutsut fron the containe=. Cali-
braticns were macde for each integer flowrate from 1 %o 10 cfn inclusive.
The calibration for e e was made approximately 0.3 c¢fm high-

er then the integer flowrate record:d in order to compensate for the
9

-t 3 1 e . -
penetration sampling flowrate. The supply air was 73°%F and 5% rela-
tive humidity beforsz 2ntering the suit,
A series of exarci | :

2 es was periormed Ly the subject at each tested
flowratc. The exarci = h ¢ body movements.
Other movements can bs taken as combinations or refinements of thesa
movements. The exerc eries

1. Starnd, arms at s

ides
2. Bend at waist, touch toe
o limbing lad-
a

3. Run in sla:
s
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e =L arms acove nead, lowsr arms ,
S. Lock hands ... front of chrst, tuwist t. .o from side to side
€. Stand, arms at sides

The excreises were porformad in the order lizted. Fach anercice

was performed for one minute, or until the lecak indication stabilized.
If a leak occurred during an exercise, a2 purge time was allowed before
beginning the next exerciss. The purge time lasted until the leak in-

dication returned to the sedentary leak levels for that flowrate.
Tes

II. Aerocol Penetration Tes%t Results -

Table I gives the percent penetrations for the tests on the Sny-
der suit. A "T" in a box indicates general penetration levels were
s0 high that the test was terminated to reduce the bj ct's exposure.

Table II gives the percent penetrations for the taste on the
Mound butble nders.

uit, without pants' sus
he

s
Table III gives th raticens fcr the tests on the

iourd bukble suit, with pants' suspendars.

The testing shown in Table III was performed because the opera-
tor observed that as the pants of the lound suit rode lower as ex=-
ercises centinued, thke penetrations increased, Cord suspenderc wvere
made which held the waistband of the pants as high as pcssible.

Tests while using suscenders were made, as shown in Table III. Table
III does show lower, and la2sg erracic, penscraticns.,
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. nyder Suit .

The suit wau.d not hold any pressure. While the subject
was standing still, the pressure sensor was zeroed at each flovwrate.
The bending exerciscs showed suddan pulscs from zerc to .3" of H,0
pressure. This may have been kinking of the probe line. But, bend-
ing always showed h h penetraticns, so rapid pressure pulse may
have been aiding acrosol dis persion.

B. Mound Suit ‘-.,s. g0

The pressure inside th
tive. The amcunt of positive pres
amount of positive pressure at a flowrate could be reasurably les-
sened by the subject’'s normal irkala :
high as 8 cfn.

IV. Internal Suit _Temperaturas

tion even at supply flowrates as

Table IV gives the temperature results for the Snyder suit tests.
Table V gives the tempsrature results faor the Mound suit tasts.

V. Subject's Corments

A. Snyder Suit

l. Pants suspenders, good.

2. Shirt tie-downs, good.

3. Drawstrings at pants and shirt waistbands, not good;
would not draw tight enough.

. Air delivery systenm very annoying, air.jst directed at
right eye, causes severs hoadache after one hour.,

S. Arms cnd legs racaive virtually ne ccoling. Inside of
suit, arms and legs coverad with candensed sweat af

ter one hour of
testing.
B. Mound suis INE - ye )

l. Pants and shirt elastic waistbands good,

3. Suit ungomfcr“ﬂsly inflated avan at lov flowrates.

4, Air delivery system irritates eves and ears. Sugycst
C

scme kind of baffle to keep air jets cut of eyes.
S. Arms and legs raceive virtually no ccoli: <. Inside of

i
suit, arms and legs coverad with condenced sweat at the end of one
hour of testing.
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VI, Suilt Comparison .

A. Aerosol Pene.cation
The l'ound bubble cuit, with pants suspenders, has lower and

-

less erratic penctrations shan the Savder suit er the Mound bubble

suit without pants suspendars.
"B. Internal Pressure
The Mound bubble suit always maintained a pocitive internal

pressure. The Snyder sult never choved a measurable positive internal

pressure.

C. Internal Temparature N
chest region tempera-

Both suits maintaired t
Y e for the extremities.

ture. MNeither suit pr:

VII. PReccrmmendations

. -
ided

The Mound bubbkle suit with pants suspendars pr vides the better

+w0 suits tested. The !ound bubble suit had the
better wearar response of the two suits rested. Internal tempsrature

wa recommend the use of the

of the suits was comparable., Therelore,
Mound bubble suit with suspenders to hold the pants waistband as high
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Table I

PERCENT PENETRATION vs EXERCISE
T VARIOUS FLCYW RATZLS: SUYDER SUIT

Flow Rates (cfm)

Exercise 1 2 3 4 5 6 7 8 9 10
Standing T 0.01 0.003 0.001 0.02 0.01 0.001 0.001
Bending 2.0 1.9 3.5 149 1«3 0.28 0.50
Running T T 1.5 1.6 4.8 1.0 1.8 0.2
Lifting arms T T 1.0 0.9 2.4 0.45 0.4
Twisting T T 0.5 6.0 0.22 ka9 0.12 0.3
Standing T T 0.008 ©.001 0.02 0.013 0.001 0.002
Purge time frem
maximum leakage
(Min) T >2 1.5
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TABLE III
=3 - I1S¢co

PERCENT PENCTPATION vs EXERCISE
AT VARIOUS FLOW RATES: MOUND SUIT - WITH SUSPRNDERS

Flow Rates (cfm)

. _Fxrercise 1 2 3 4 S 6 1 8 9 10
Standing x 0.002 <0.001 0.001 0.002 0.002 0.001 0.001 0.002 <0.001
Bending i 0.004 0.19 n.003 0.032 0.004 0.002 0.011 0.003 <0.001
Punning T n.26 0.16 0.015 0.013° 0.006 '0.003 0.002 0.002 <0.001
Lifting arms 0.005 0.004 0.004
Twisting 0.005 0.004 0.003
Standing n.002 0.002 0.003
Purge time from
max leakage

1 1 0.5

(Min)

-——



TABLE IV

AVERAGE TEMPERATURES (°F) DURING EXERCISES

AT VARIOUS FLOW RATES: SNYLER SUIT

Flow Rates (cfm)

6

Cxercise 2 ] 4 5
Arm Leg Chest Arm Leqg Chest Arm J;.g‘_q__(_‘_!)_gzj_g i_.i_ui*ﬂil}_ﬁg
Standing 86 81 81 82 78 80 82 82 77 84 75 79
Bending 88 n2 82 82 78 81 82 80 80 85 77 79
Running 83 79 82 79 75 80 85 76 80
Lifting arms 82 an 82 79 76 79 84 75 79
Twisting 85 73 81 80 76 79 85 715 78
Standing 85 70 81 79 76 78 B4 75 79
Flow Rates (cfm)
Exercise 7 8 9 10
Arm Leqg Chest Arw Leqg Chest Arm Le¢g Chest Arm Leqg Chest
Standing 850 74 77 82 74 73 88 78 80 87 76 80
Bending 82 77 79 82 76 78 87 78 80 87 78 80
Running 83 74 79 81 76 78 90 ' 79 80 88 79 80
Lifting arms 82 74 78 80 5 78 88 80 80 89 77 80
Twisting 81 74 78 82 76 78 85 77 80 89 78 80
tanding 82 74 76 82 77 79 85 77 80 88 77 79

Arm Lca Ch

80
80
80
80
50
80

75
77
76
74
7%

75



TADLE V
(EN3 -1560)

AVERAGE TEMPERATURES (°F) DURING EXERCISES
AT VARIOUS FLOW RATES: MOUND SUIT

Flow Rates (cfm)

Cxercise 2 3 . R .5 S
Arm Leq Chest Arm Leq Chest  Arm Leg Chest  Arm Leg Chest  Arm
Standing B8 83 82 89 86 B2 83 86 80 78 80 78 83
Bending B7 _fH 83 89 86 83 83 B4 80 79 81 79 83
Running 7 82 B4 90 8% 84 83 82 82 80 80 80 83
Lifting arms 86 84 83 go a7 83 82 84 a1l 80 82 80 82
Twisting 87 83 B3 a0 85 83 2 84 81 82 81 19 a2
S5tanding 88 85 83 90 86 83 83 94 81 81 81 79 83
Flow Rates (cfm)
Exercise 7 _ 9 2 19
Arm Leq Chest Arm Leq Chest sz_pﬁg_ggggg Arm Leg Chest
Standing 88 83 32 84 B4 80 88 03 80 82 80 7R
Bending 88 83 82 83 83 80 88 83 81 g4 81 79
Running 88 B4 83 84 82 81 88 83 82 85 80 80
Lifting arms T 84 82 83 84 81 88 04 81 86 04 79
Twisting 89 83 B2 82 B84 81 90 83 81 B6 82 79
Standing 89 86 81 B4 B2 81 90 83 80 86 81 79

Leg Ches




