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Dust Sampling Error Using a Slit Probe
by
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To examine the error in measuring particle concentration due to anisokinetic sampling over a
wide range of inertia parameters, theoretical and experimental studies have been conducted by
using methyleneblue-uranine aerosol generated by a spinning disk and Iycopodium spores in the
small and large inertia regions, respectively. The theoretical results obtained assuming potential
flow agree well with the experimental values in the small inertia region. On the other hand, the
experimental result is smaller than the theoretical one in the large inertia region. It is also re-
cognized that the concentration error becomes smaller as the sampling velocity becomes extremely
high. The amount of particles deposited in a probe is also examined to show that this amount
cannot be ignored in practical applications.
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Table I. Experimental conditions.
. Dp
Particle (wt mean) ag op
Lycopidlumlspores 32.9 pm 1.09 | 1.05g/cm?
Methyleneblue~
uranine 3.47 pm 1.07 | 1.42g/cm3 0.21wt %
Methyleneblue~
uranine 4.28 pm 1.07 | 1.42g/cm? 0.5wt%

Gas velocity 4p=0.2—8.0m/s

in duct
Inertia B B ~
parameter P=0.035—11.7 ()
Flow R 1ds
o eyx?gmzer Rey=(1.07-42.6) x103(~)
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Nomenclature
¢ : measured concentration (g/D
¢o : main flow concentration (g/D)

¢y : concentration calculated from particle mass
collected on filter (g/D
oy ¢ concentration calculated from particle mass

collected on filter under isokinetic condi-

(66 )

¢, + concentration calculated from particle mass

deposited on inside wall of probe and filter

box (g/D

Cop  concentration calculated from particle mass

deposited on inside wall of probe and

filter box under isokinetic condition (g/1)

Cp : drag coefficient of particicle (—)
D, : inner diameter of probe (=0.6cm)

(cm)

(1/cm3)

P i (=psD /18 pR) inertia parameter (—)

=

: particle number concentration

. Do

R,: 0 Reynolds number in sampling

probe (=)

R,; : Reynolds number in duct (—)

R : half of slit width (==0.15cm) (cm)

¢ @ (=tuy/R) dimensionless time (=)
%(=xz/R), 7(=y/R) : dimensionless co-ordinates

' (=

u; @ velocity in probe (cm/s)

1%, : main flow velocity {cm/s)

u @ sampling velocity (cm/s)

e (=uy/uy), @,(=u/uy) : dimensionless fluid velo-

city (—)

¢ : dimensionless stream function )

¢ : stream function (cm3/s)

0, : particle density (g/cm3)

0 : gas density (g/cm3)

4t gas viscosity (g/cm - 8)
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