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JAPANESE INDUSTRIAL STANDARD JIS

Method of Measuring Performance B 9914-1981
for Gas Treatment Equipment

1. Scope

This Japanese Industrial Standard specifies the methods of measuring per-
formances under working conditions of gas treatment equipments to be used for
elimination of gas to be treated contained in the flue gas.

Remark: The units and numerical values given in { } in this standard are
in accordance with the International System of Units (SI), and are
appended for reference.

2. Definitions
In addition to the definitions defined in JIS B 9909, JIS B 9910, JIS K 0095,
JIS 7Z 8808 and JIS B 8530, the definitions described below apply to the principal

terms used in this standard.

(1) gas treatment equipment An equipment specified in 1200 and 1201 to 1210
of 3. (1) in JIS B 8530, including incidental facilities.

(2) flue gas A gas which is to be the object of cleaning process, comprising
the gas to be treated in the ducts of inlet and outlet of the gas treatment
equipment,

(3) gas to be treated The gas to be treated mentioned here includes the
following gaseous substances contained in the flue gas.

(@) sulfur oxides, (b) chlorine, (c) hydrogen chloride, (d) fluorine compounds,

(e) Mtrogen oxides, (f) hydrogen sulfide, (g) bromine, (h) phenol,

(i) benzene, (j) carbon disulfide, (k) mercaptan, (1) carbon monoxide,

(m) ammonia, (n) hydrogen cyanide

(4) fundamental flow velocity 1In a gas treatment equipment, a flow velocity
of flue gas at a representative place affecting the elimination rate of

gas to be treated, It is generally expressed in m/s, but, in some cases,
in cm/s.

Applicable Standards: See page 14 and 15.
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(5) pressure loss  Generally a difference in mean total pressure of flue gas
between the inlet and outlet of an apparatus; it is expressed by a value
corrected for a height difference.

(6) elimination rate A numerical value indicating the elimination effect of
the gas to be treated of a gas treatment equipment; it is expressed in
ratio percentage of the amount of gas to be treated captured by the
equipment to the amount of flue gas before treatment. In this case, the
amount of the gas to be treated is expressed either in a volumetric flow
or in density.

(7) treatment substances for gas to be treated Generic terms of the medicines,
absorbing solution, fuel, catalyzers, gases, etc. to be used in treating the
gas to be treated.

3. Measuring Items of Performances for Gas Treatment Equipment ‘

The items necessary to performance indication of the gas treatment equipment
shall be selected from the following:

(1) Temperature and static pressure of the flue gas in the inlet duct and outlet
duct of the gas treatment equipment.

(2) Volumetric flow of the flue gas in the inlet duct and outlet duct of the gas
treatment equipment.

(3) Fundamental flow velocity of the gas treatment equipment.
(4) Pressure loss of the gas treatment equipment.

(6) Density of the gas to be treated in the inlet duct and outlet duct of the
gas treatment equipment.

(6) Volumetric flow of the gas to be treated in the inlet duct and outlet duct
of the gas treatment equipment.

(7) Elimination rate of the gas to be treated of the gas treatment equipment.

(8) Composition, density, pH, liquid/gas ratio and consumption of the treatment
substances for the gas to be treated of the gas treatment equipment.

(9) Quantity and nature of drainage of gas treatment equipment.
(10) Power consumption of the gas treatment equipment.

(11) Noise of the gas treatment equipment,
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(12) . Density of dust in the inlet duct and outlet duct of the gas treatment
equipment. In addition to that, the composition of dusts, when necessary.
(13) Composition and quantity of the by-products.

4., General] Rules for Measuring Methods

Measurements on all items stipulated in 3. shall be made when the conditions
of the gas treatment equipment and source of generation gets stable, as a rule.
In addition, if any periodicity exists in these conditions, the measurement shall
be made for a longer period than, at a least, one cycle. Furthermore, the
measurements to be made at the inlet and outlet ducts, such as measurements
stipulated in (1), 2), @), (6), 6) and (12) of the measuring items, shall be
made at the same time, and the measuring locations and measuring points shall
be settled in accordance with 2. of JIS K 0095 and 3. of JIS Z 8808, as a rule.
The measuring positions, however, shall be located as nearly to the body of the
gas treatment equipment as possible, so far as the locations have no influence
on the measuring accuracy and performance of the gas treatment equipment.

5. Measuring Methods for Performance of Gas Treatment Equipment

5.1 Measuring Methods for Temperature and Static Pressure of Flue Gas in
Inlet and Outlet Ducts of Gas Treatment Equipment

5.1.1 Measuring Method for Flue Gas Temperature The temperature shall
be measured at respective measuring points in accordance with the provisions of
JIS Z 8705 or JIS Z 8704 with a liquid-in-glass thermometer or electrical thermo-
meter, and the obtained results shall be averaged.

5.1.2 Measuring Method for Flue Gas Static Pressure The static pressure
shall be measured at respective measuring points with a static-pressure pitot
tube, and the obtained results shall be averaged. However, if obtained static
pressures do not differ remarkably at the static pressure tapping holes positioning
at two places, left and right, of a duct wall, an average value may be taken.

5.2 Measuring Methods for Volumetric Flow of Flue Gas in Inlet and Outlet
Ducts of Gas Treatment Equipment The volumetric flow of the flue gas shall be
obtained from the mean flow velocity and cross-sectional area of the duct of the
flue gas which have been measured with the pitot tube or gas velocity meter
specified in 6. of JIS Z 8808 and the orifice or nozzle specified in JIS B 8330,
and the moisture content in the flue gas shall be measured in accordance with 5.
of JIS Z 8808. The obtained value shall be converted to any one of the condition
given in the following:

() Volumetric flow of wet gas at the temperature and pressure of the flue
gas in the inlet and outlet ducts
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(2) Volumetric flow of dry gas at the temperature and pressure of the flue
gas in the inlet and outlet ducts

3) Volumetric flow of wet gas under the standard condition (temperature of
0°C and pressure of 760 mmHg{101.3 kPa})

(4) Volumetric flow of dry gas under the standard condition

5.8 Calculating Method for Fundamental Flow Velocity of Gas Treatment
Equipment The fundamental flow velocity shall be obtained by the following
equation:

-

- where v : fundamental flow velocity (m/s)

@ ¢ volumetric flow of wet flue gas obtained by (1) of 5.2 .
above (m3/s)

A : cross-sectional area in the gas treatment
equipment (mz)

The cross-sectional area A, however, shall be as given in the following
according to types of the gas treatment equipments.

(1) For a venturi scrubber, the cross-sectional area of throat (m?Z)

(2) TFor a filling tower type, the cross-sectional area of the filled layer
portion (m?)

(8) For a spray tower type, the cross-sectional area of the contacting part
of water drops with the flue gas (m2)

(4) For a water reservoir type, the cross-sectional area of the contacting part ‘
of generating portion of water drops or air bubbles with the flue gas (m?2)

(6) TFor a rotary type, the fundamental flow velocity is expressed by the
peripheral speed (m/s) of the impeller

5.4 Measuring Method for Pressure l.oss of Gas Treatment Equipment The
pressure loss shall be indicated by the difference in the mean total pressures of
the flue gas between in inlet and outlet ducts of the gas treatment equipment in
accordance with 7. of JIS B 9910, and shall be obtained from the total pressures
and flow velocities of flue gas at respective points measured by the pitot tube,
as follows:

4P = Py — Pyy + P,

Documedp

T PROBLEM HARD COPY



http://www.avadocuments.com/doc/jis-b-9914-1981
http://www.avadocuments.com/doc/jis-b-9914-1981

