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JAPANESE INDUSTRIAL STANDARD JIS

Measuring Method for Particle-Size K 0302-1989
Distribution of Dusts in Flue Gas

1. Scope '

This Japanese Industrial Standard specifies measuring method for particle-
size distribution of dusts in flue gas, in the chimney, flue and duct, here-
after referred to as the "duct", in accordance with the mass-base.

Remark: The numerical values and units given in { }in this Standard
are based on the conventional units and are appended for
informative reference.

2. Common Items

The common items shall be in accordance with JIS Z 8808.
3. Definitions

For the purposes of this Standard, the following definitions apply.
Other terms and definitions are in accordance with JIS B 9909, JIS Z 8808
and JIS 7Z 8901.

(1) dust Solid particles contained in a gas of which the adhered water
-is removed by drying.

(2) particle size The diameter of a particle of which the aerodynamic
behavior is equivalent to a spherical particle having a specific gravity
of 1.

(3) particle-size distribution The proportion of the mass of particles
belonging to respective particle-size class to the mass of the whole
particle groups. ’

(4) inertia-collision method A method for separating and collecting the
particles from the air stream by colliding the particles against a
substance by utilizing the force of inertia which the particles have
when they are in motion.

(5) impactor A device for separating the particles from the air stream by
colliding the particles against a collecting plate by using the inertia-
collision method.

Applicable Standards:

JIS B 9909-Expression of the Specification for Dust Collectors
JIS K 0901-Filters for Collecting Airborne Particulate Matters
JIS Z 8808-Methods of Measuring Dust Concentration in Flue Gas

JIS Z 8901-Dusts and Aerosols for Industrial Testing
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cascade impactor A device for determining the particle-size distribution

of dusts by arranging a plurality of impacters in stages so that the
speed of collision of the air stream against the collecting plate suc-
cessively increases. Also referred to as a classifying collector.

jet nozzle A spouting opening of the air stream for colliding the
particles against collector plate in a cascade impacter.

single hole nozzle A cascade impactor in which each stage has one jet
nozzle.

multi-hole nozzle A cascade impactor in which each stage has a large
number of jet nozzles,

circular nozzle A jet nozzle having a circular cross section.

slit type nozzle A jet nozzle having a rectangular cross section,

backup filter A filter paper provided behind the last stage collector
plate for collecting completely the particles escaped from the inertia
collision against the collector plates in the cascade impactor.

redispersion A phenomenon in which a particle once collided against
the collecting plate by the inertia force is carried away again by the
air stream,

wall loss The amount of particles adhering to surrounding walls such
as back surface of a jet nozzle except for the surface of the collecting
plate due to redispersion of particles in the cascade impactor,
Referred to also as an interstage loss.

inertia parameter A dimensionless parameter which represents an
extent of an inertia force produced by the movement of particles.
It is expressed by the following equation:

_ CXppXDp*Xv
- 18X u X Dc

where ¥ : 1inertia parameter

C : Cunningham's correction factor

p» ¢ density of particles (g/cm?3)

D, : aerodynamic diameter of particles (cm)
v ¢ velocity of particles (cm/s)

u# + coefficient of viscosity of gas (g/cm.s)

Dc : bore of jet nozzle (cm)

4. Type of Measuring Method and Its Principle

As the measuring method, the cascade impacter method on the basis of the

principle of an inertia collision method is employed.

The principle is such that at the time when a gas containing dust is
spouted from a jet nozzle toward a collecting plate, particles are separated
from the gas stream using an inertia force and collided against the collecting

plate.

By combining jet nozzles having different bores and collecting plates

in a multi-stage mode, the particles are collected being classified for each

different range of particle sizes in each stage, and particles of each di
range is weighed to determine the particle-size distribution.
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The measuring apparatus based on this principle are classified as shown
in Table 1 according to the shape and number of jet nozzles in a cascade

impactor.
Table 1. Classification of Cascade Impactor
Shape of nozzle Number of nozzles Impactor

Single hole nozzle

Circular
Multi-hole nozzle

Cascade impactor

Single hole nozzle

Slit
Multi-hole nozzle

‘ Remark: Diameter range of particles which the measuring method of
this Standard intends for the particles is approx. 0.05 to

30 um.

5. Outline of Measuring Method

In a predetermined measuring position, insert a dust classifying
collector through a measuring opening, make coincide a suction nozzle
with the measuring point, suck a flue gas sample with a constant rate and
collect particles by colliding against collecting plate of each stage by the
inertia collision method to obtain the particle-size distribution of dusts in the
flue gas by calculation from the proportion .of amount of particles obtained

at each stage.

An outline of the measuring method is shown in Fig. 1.

Fig. 1.
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Sampling Apparatus

The sampling apparatus based on circular multi-hole nozzle type cascade

impactor shall be as follows.

In this case, the sampling apparatus according

to a cascade impacter of other type shall be considered same as the above
sampling apparatus.

6.1 Structure of Sampling Apparatus The sampling apparatus shall be

constituted of a dust classifying collection section, a gas suction section

and a suction flow rate measuring section.
all junctions of the sampling apparatus.

A structural example of the

sampling apparatus is shown in Fig. 2.

Duct

Drain collector

Duct classifying
collector

)

Fig. 2. An Example of Sampling Apparatus
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There shall be no gas leakage at

Thermometer

Manometer

QGas meter

6.2 Dust Classifying Collection Section The dust classifying collection

section is constituted of a classifying collector, a drain collector and a

connecting pipe.

plates each having many jet nozzles and collecting plates are arranged

In the classifying collector, a number of classifying

alternately, and the particles which are not collected by the collecting plate

of the lowermost stage are collected by a backup filter.

The classifying

collector shall be inserted directly into a duct, and is composed of suction
nozzle, diffusion section, classifying plate, collecting plate, supporting

ring, backup filter, plate holder, armoring section, etc.

As materials of a

classifying collector, a stainless steel and the like which are heat resistant and
resistant to corrosion shall be used.

Further, the suction nozzle, diffusion section, plate holder, supporting
ring, etc. of a classifying collector shall have a smooth inner surface exhibiting
Fig. 3 shows an example of construction of a classifying

a small wall loss.
collector.

The number of jet nozzles () for classifying particle sizes into eight
stages, the bores of jet nozzles (D,) and the inertia parameter ( ¥,,) at the

50 % separation particle size are exemplified in Table 2.
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Suction nozzle

Sealing gasket

Armoring member

Table 2.
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An Example of Classifying Collector

Diffusion section

Supporting ring
Classifying plate
Supporting ring
Collecting plate

Classifying plate

Supporting ring
Collecting plate
Classifying plate
Supporting ring
Sealing gasket
Backui) filter
Sealing gasket
Backup filter-holder
Plate holder

An Example of Number of Jet Nozzles, Bore of Jet Nozzles and
Inertia Parameter of Circular Multi-Hole Nozzle Type

Cascade Impactor

Stage Number of jet ‘Bore of jet Inertia
number | nozzles ‘N nozzles p mm| Parameter ¥,

1 264 1.6

2 264 1.2

3 264 0.92

4 264 0.72

0.14

5 264 0.54

6 264 0.35

7 264 0.25

8 156 0.25
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