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ABSTRACT 

This report describes a program whose objective was to develop, design, fab- 
ricate and laboratory-test two prototype instruments capable of real-time 
selective detection and measurement of airborme fibrous-shaped particles. 

The operation of this fibrous aerosol monitor (FAM) is based on the rotation 
imparted to the acicular particles by means of a rotating quadrupole electric 
field of the order of 3000 V/em. This field induces a dipole charge separa- 
tion on the fibers and aligns them with the applied field. The selective 
detection of the fibers is effected by synchronous detection of the resulting 
modulation of the light scattered from a continuous-wave helium-neon laser 
beam by the rotating particles. 

The theory of operation, design of the electric-optical detection configuration 
and the electronic signal processing method are discussed. By means of a scat- 
tering pulse sharpness discrimination technique, fibers whose length exceed a 
selectable value are detected and their number concentration digitally dis- 
played. Counting times of 1 to 1000 minutes permit the measurement of fiber 
concentrations between 0.001 and about 30 cm~3. A concentration of the order 
of one fiber per cubic centimeter can be assessed within a relative standard 
deviation of 10 percent with a counting period of 10 minutes. 

The FAM is a portable, battery-powered instrument capable of operating con- 
tinuously for about &4 hours between bagtery charges. Preliminary tests with 
crocidolite and crysotile asbestos as well as with glass fibers were performed 
in the laboratory and the results indicate good correlation with the standard 
NIOSH phase contrast microscopy filter counting method. 

i1i 

Development and fabrication of a prototype fibrous aerosol monitor (FAM) (1977)
ACL Doc 25404 · Page 2 of 3

Published by AsbestosClaims.Law

asbestosclaims.law/library/25404/2

https://asbestosclaims.law/library/25404/2


CONTENTS 

ADSETABCE « ¢ « » +» o o o & s s & & e m s 
Acknowledgments - « + + & & s 4 o4 o= oe e e oo viid 
Introduction . « « « « + r o B B WoEwHE DY e “ % s e E-a ok 
Theory « + « - . I N R R “ o v e 

PrincipleofOperacion I % T A P A=y B 3 
Electric Field-Induced Fiber Aligmunt £ 8N SN ® . 
Light Scattering by Fibrous-Shaped hr:iclu wrge 4 xmed o . . 
Single Fiber Detection Statistics and Flow Consideratioms . . . - - 20 

w
1

 
s
l
 

p
h

u
n

é
 

.
 

-
 

Rectilinear Aerodynamic Behavior of Airborme Fibers . . . - « - 
Prototype Instrument Development - =« « + ¢ « « ¢ ¢ ¢ ¢ o =« v ¢ 

Laboruory‘resr.Systen.... 
Prototype Design . . S A & W & w Ky on N g K Ne RS 

Pro:o:ypeAerosol'resting v &% 3§ € ek 4 %K LW T s RS 

Prototype Instrument Instruction Manual . . - . -+ - “ e e e e 
Specifications « + » ¢ o s 0 s s s e e w e v e e e e 

Operating Procedures =« « + o« « & » o o o o o @ 0 0o 

Electronic Testing and Adjustment Procedures . - - « « « -« .o 
Optical Alignment Procedure and Cluning ----- DR A ) 
Safety Aspects . . .« . i % % 8 T L rFE T E R YRR 

References . .+ . T T S R R I G TR P | | 
Conclusions and Recomendations N T RN «ahoew omow s B 
AppendeA.............1.................69 

L
 

S 
S 

R
N

 
S

T
 

-
 

.« 
- 

. 
. 

>
~

 
-
 

.
 

w
 

0
 

Development and fabrication of a prototype fibrous aerosol monitor (FAM) (1977)
ACL Doc 25404 · Page 3 of 3

Published by AsbestosClaims.Law

asbestosclaims.law/library/25404/3

https://asbestosclaims.law/library/25404/3



