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JAPANESE INDUSTRIAL STANDARD JIS B 7954 : 2001

Automatic monitors for suspended
particulate matter in ambient air

1 Scope This Japanese Industrial Standard specifies automatic monitors (here-
after referred to as “monitors”) for continuously measuring the concentration of sus-
pended particulate matter in ambient air.

The measuring principle shall be classified as follows.
a) Beta-ray absorption system
b) Piezoelectric balance system
¢) Light-scattering system

d) Filter oscillation system

Remarks 1 For the monitor based on other measuring principle, the monitor
based on absorption system is indicated in Annex 3 (informative).

2 The classification of monitors and measuring range are indicated
in Annex 1 (normative).

2 Normative references The following standards contain provisions which, through
reference in this Standard, constitute provisions of this Standard. The most recent
editions of the standards (including amendments) indicated below shall be applied.

JIS B 7551 Variable area flowmeters

JIS C 1302 Insulation resistance testers

JIS K 0211 Technical terms for'analytical chemistry (general part)

JIS K 0215 Technical terms for analytical chemistry (analytical instrument part)

JIS K 0901 Form, size and performance testing methods of filtration media for
collecting airborne particulate matters

JIS Z 8103 Glossary of terms used in measurement

JIS Z 8813 Measuring methods for suspended particulate matter concentration
in air-general requirements

JIS Z 8814 Low volume air sampler
JIS Z 8901 Test powders and test particles

3 Definitions For the main terms used in this Standard, the definitions in JIS
K 0211 and JIS K 0215 apply, and the rest of the terms shall be as follows.

a) suspended particulate matter Dust suspended in ambient air (including dust,
fume and mist herein).

Remarks: The suspended particulate matter concerning environmental reference
in relation to air pollution based on the Law concerning Special
Measures for Total Emission Reduction of Nitrogen Oxides from
Automobiles in Specified Areas is the suspended particulate matter
in ambient air of which the particle size is not larger than 10 um.
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b) relative concentration Mass concentration and the amount regarded as mass
concentration by multiplying the value obtained by measuring physical amount
in a fixed relation by a coefficient.

¢) mass concentration Mass of suspended particulate matter in ambient air in
unit volume. Its unit shall be expressed by ug/ms3.

d) air for calibration Air containing particles used for calibration of a monitor
(particle for calibration).

e) particle size Particle size determined based on geometrical or physical prop-
erty. That based on physical property shall be aerodynamic diameter, Stokes’
diameter, optically equivalent diameter and the like. The unit shall be expressed
by um.

f) homogeneous monodisperse particle Particle composed of homogeneous ma-
terial, which has a narrow particle size distribution to an extent not to disturb
the calibration of monitor.

g) equivalent input Input to inspect the indicated value of monitor in place of
air for calibration.

4 Performance of monitor The monitor shall conform to the following perfor-
mance when the tests are carried out according to 2 of Annex 2 (normative).

Table 1 Performance of monitors

Item Performance Testing method
Repeatability + 2 % of the maximum scale value 2.5 a) of Annex 2 (normative)
Zero drift + 2 % of the maximum scale value 2.5 b) of Annex 2 (normative)
Span drift + 3 % of the maximum scale value 2.5 ¢) of Annex 2 (normative)

Indicator error

+ 5 % of the maximum scale value

2.5 d) of Annex 2 (normative)

Indicated value to air for
calibration

+ 10 % of the mass concentration

2.5 e) of Annex 2 (normative)

Indicated value to air not
containing particulate matter

+ 10 ug/m?® or + 1 % of the maximum

scale value

2.5 f) of Annex 2 (normative)

Stability to voltage variation
Stability to indication

Stability of ambient air
flowrate

+ 3 % of the maximum scale value
+ 5 % of the maximum scale value

2.5 g) 1) of Annex 2 (normative)
2.5 g) 2) of Annex 2 (normative)

Stability to change of flowrate

+ 7 % of the maximum scale value

2.5 h) 1) and 2) of Annex 2
(normative)

Withstand voltage

Any fault does not occur

2.5 j) of Annex 2 (normative)

Insulation resistance

5 MQ min.

2.5 k) of Annex 2 (normative)

5 Structure

5.1 Structure general
respective provisions.

The structure of a monitor shall conform to the following
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a) Its shape shall be accurate and its assembly and the finish of each part shall be
good and rigid.

b) It shall have no fear of generating risks under ordinary operating state and
shall work safely and smoothly.

¢) FEach part shall be so constructed as not to easily generate mechanical and electrical
faults and not to cause danger.

d) It shall be so constructed as not to generate faults on the operation of monitor
by dew and the like.

e) The parts contacting with heating parts such as light source, heater and the
like shall be so constructed as not to generate the deformation and the change
of function by heat.

f) It shall be so constructed as to be operated easily and free from danger in main-
tenance and inspection.

5.2 Monitors

5.2.1 Beta-ray absorption system It shall be to obtain the indicated value as
mass concentration from the increase of absorption amount of beta-ray by the col-
lected particles on filter paper and be composed of an ambient air introduction part,
a collection mechanism for suspended particulate matter, a filter paper feed mecha-
nism, a beta-ray source, a detector, an operation control unit, a flow control part
and the like as shown in Fig. 1.
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Fig. 1 Constitutional example of beta-ray absorption system

a) Ambient air introduction part It is a part to which an ambient air tube is
connected and an introduction tube of 8 mm to 26 mm in inside diameter shall
be able to be connected thereto, and be attached with a sizing equipment as
occasion demands.
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b) Collection mechanism for suspended particulate matter It is a mecha-
nism in which filter paper in tape form can be mounted and removed between
a part connected to an ambient air introduction part and a part connected to an
ambient air suction pump in order to suck ambient air and collect suspended
particulate matter on filter paper.

¢) Filter paper feed mechanism It is a mechanism in which filter paper in
tape form wound on a reel is transferred by a fixed length in right and left di-
rection or a fixed direction at each fixed time and when the measurement is
ended, the filter is wound on the reel in order to feed the filter paper (1) for col-
lection of suspended particulate matter and wind it up after measurement.

Note (1) For the filter paper, that of Al in collection efficiency specified in JIS
K 0901 is used.

d) Beta-ray source A beta-ray source shall be a sealed radiation source and those
of low energy such as 14C, 47Pm, etc. shall be used.

Remarks : Although the radioactivity of those radiation sources is not more
than 3.7 X 106 Bq (100 uCi) and does not correspond to “radioactive
isotope” specified in the Law concerning Prevention of Radiation
Hazards due to Radioisotopes and Others, cares shall be taken for
their treatment.

e) Detector It is for the purpose of measuring the intensity of beta-rays to be
absorbed by filter paper before and after sampling, for which a scintillation de-
tector, an ionization chamber or a semiconductor detector, etc. are used.

f) Operation control unit It has a performance in which a signal is emitted to
-each constitutional element and the following operations are automatically re-
peated according to a specific programme.

1) Transfer of filter paper

2) The measurement of amount and operation of concentration of beta-ray rela-
tive to blank and the filter paper on which suspended particulate matter
is collected.

3) The start and stop of ventilation of ambient air

4) The judgement and control of the back pressure of filter paper
5) Indication and recording

6) Others

g) Flowrate control part It is composed of a flowmeter, a flowrate control valve,
an ambient air suction pump, etc. and shall operate flowrate control by the sig-
nal from operation control unit. The errors of measurement are caused by the
change of flowrate of ambient air collected, therefore, even if ventilation resis-
tance increases due to the adhesion of dust on filter paper, it shall be able to
maintain the specified flowrate. For the flowmeter, variable area flowmeters,
mass flowmeters, etc. which are graduated at 20 °C in temperature and at
1 013 hPa in atmosphere shall be used and the accuracy of measurement shall
be conformed to the requirements in JIS B 7551.

h) Indication part Analogue indicators, digital indicators, etc. are included.
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