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JAPANESE INDUSTRIAL STANDARD J1s

Air filter units for ventilation ) B 95508-1991

1. Scope
This Japanese Industrial Standard specifies the air fllter units for ventilation,
hereafter referred to as “filter unit", in buildings, factories, offices and so on,
which remove floating dust in the air by using a filter medium.
Remarks 1. Applicable standards:
JIS B 8330-Testing Methods for Turbo-funs and Blowers
JIS B 9921- Light Scattering Automatic Particle Counter
JIS T 8202-Portable Type Thermal Anemometer

JIS Z 8122-Glossary of Terms for Contamination Control

JIS Z 8813-General Rule of Measuring Methods for Airborne
Dust Concentration in Environmental Atmospbere

JIS Z 8901-Dusts and Aerosols for Industrial Testing

2. Units and numerical values given in { } in this Standard are
in accordance with the traditional units, and are appended for
informative reference.

2. Definitions

The meanings of principal terms in this Standard comply with JIS Z 8122
and others as follows:

(1) filter unit A single unit, in whose frame filter medium is encased.
The shape of filter medium varies panel type, wedge type, folded type,
cage type, bag type and so on.

(2) particle collection efficiency The efficiency to collect particles in the
air which pass through the ventilator.

(3) rated flow rate The flow rate capable of being filtered with the filter
unit under a definite condition,

(4) ultimate head loss The maximum head loss at which the filter unit can
work at a nominal capacity. ‘ :

(5) dust holding capacity One of the lower one of the total mass of dusts
coliected by a filter unit until the head loss at the rated flow rated of
the filter unit reaches to the altimate head loss and the total mass of dusts

collected by the filter unit until the particle collection sufficiency reaches
to 85 % its maximum value.

3. Classification

The filter unit shall be classified according to filter ‘medium, collected dust

size, and particle collection efficiency, and the classification shall be In accordance
with Table 1.
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. (1) Filter medium The filter medium shall be classified into wet type "type W"
and dry type “type D", whether oil impregnated or not.

(2) Particle size of collected dust The particle size of collected dust shall
be classified into the three types: extremely fine dust class "type 1", fairly
fine dust class."type 2" and fairly coarse dust class "type 3", according
‘to the particle size of dust collected by filter medium.

Table 1. Types of filter unit

Particle size of | Particle collection . | .

Type collected dust efficiency (%) Filter medium Symbol _
Type 1 | Extremely fme Dry type DIA

.1 99 or over :
dust : Wet type WI1A
90 or over to under 99 Dry type DLB
Wet type W1B 0
Type 2..| Fairly fine dust 90 or . over* Dry type D2A
: o : Wet type W2A
60 or over ‘to under 9o* | DYV type D2B
_ Wet type W2B
Type 3 [ Rairly coarse- Dry type D3A
- 90 or over*

dust ‘ Wet type W3A
70 or over to under 90* Dry type - D3B
- a Wet type Ww3B
Under 70* Dry type D3C
: Wet type W3C

Note : The mark * indicates the mean particle collection efficiency.

Remarks: The test method for particle collection efficiency shall be in o
accordance with the followihg:

" Type 1: Counting method
Type 2: Cplorimej:r[c method or photo scattering accumulation method
Type 3: Weighing method
4.  Dimensions

The dimensional tolerance of the frame shall be 0 to -3 mm each in height,
width and depth. '
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5. Performance
5.1  Particle collection efficiency @ When tested by the methods given in 8.1.1,

8.2.1 and 8.3.1, the particle collection efficiency of all filter units tested shall
conform to the values given in Table 1.

5.2 Head loss When tested by the methods given in 8.1.2, 8.2,2 and 8.3.2,
the head loss at rated flow rate shall be 245 Pa {25 mmH.0} or under on overall
measuring points.

5.3 Dust holding capacity = When tested by the methods given In 8.2.3 and
8.3.3, the dust holding capacity shall conform to the values indicatéd in 9.(5).
The dust holding capacity shall be expressed by grams per a single filter unit.

6. Censtruction

The filter unit shall be constructed with a filter medium encased in a frame,
the clearance between the frame and the filter medium shall be tightly filled with
adhesive or gasket or the like, and the unit shall conform to the following require-

ments:

(1) It shall be constructed rigidly.

(2) It shall have such a degree of strength that it {s not damaged _during handling,
transportation, installation and so on.

(3} The joint of the frames and the joining part of the frame with the filter
medium shall be finished tightly so as to prevent air-leakage.

7. Materials
7.1 Filter medium  The filter medium shall be that which removes the airborne

dust, allows the air to pass through easily, is not easily deteriorated and corroded
by normal air, and is fire-resistant.

7.2 Frame The frame shall be made of fire-resistant paper, wood, plastics,
metal and so on. :

7.3 Adhesive The adhesive used for the wet type filter unit shall have
suitable adhesive property for collecting dust, shall be non-volatile, resistant to
oxidation, low freezing temperature, low corrosive to the material of each part
and harmless to humans. '

8. Tests

8.1 Test for "Type 1"

8.1.1  Particle collection efficiency test The particle collection efficiency
test shall be in accordance with the following:

(1) Test apparatus The test apparatus shall have the construction as

exemplified in Attached Fig. 1, and respective parts shall be as given
in the following: T
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(a) Aerosol generating part The aerosol generating part shall be able o
. to supply the mulfiple dispersion DOP aerosol, Including the aerosol
of 0.3 um particle diameter, in-a stable condition by the DOP aerosol
generator in which the Ruskin nozzle or the like is used.

- (b) Aerosol concentration meter Among the photo scattering type auto-
matic particle counters specified in JIS B 9921, that of having a particle
size range including 0.3 um particle diameter shall be used.

(c} Flow rate measuring part The flow rate shall be measured by the
ortfice specified in JIS B 8330, the pitot tube, or the anemometer
specified in JIS T 8202. 'In.case of the orifice flow meter, it shall

_be installed at a location not to Influence the aerosol conditlon

(d) Filter unit fixing part The filter unit shall be fixed in an air duct
so that alr does not leak downstream between the filter unit and
the gasket.

(e) Duct A contractxon mechanism or the like shall be provided to o
allow the aerosol concentrations in both sides upstream and down-
stream to homogenize, so that the. conditions of the aerosol concentra-
tion in both sides are able to be kept uniform and stable.

(f) Blower . The blower used shall be so installed as to minimize the
transmission of Its vibration to the test apparatus, shall have sufficient
capacity so that the flow rate is not changed due to the head
loss- of the filter unit or the slight change of head loss of the
apparatus as a whole, and shall be adjusted to prevent the occurrence
of pulsation during blowing. "

(2) Test method The test shall be operated in accordance with the follow-
ing: :

(a) Fix the filter unit at the filter unit fixing part so that no leakage
could occur,

(b) Start the blower and adjust to the rated flow.

(c) Supply clean air,.and ascertain that a sufficiently small background o
value necessary for effective measurement of the specifled particle
collection efficiency is indicated.

(d) Operate in the range where the aerosol concentration of the upstream
side does not exceed 5 % error to the photo scattering type automatic
particle counter simuitaneously, and the counted value of the down-
stream side becomes sufficiently high as compared to the background
value. After confirming that the aerosol concentration of the up-
stream side has been stabilized, measure the aerosol concentration
of the upstream side and that of the downstream side- altemately
or simultaneously.

The particle collection efficiency of the filter unit shall be calculat-
-ed with-the following formula, evaluating at 0.3 pm particle diameter.
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where, » : particle collection efficiency (%)

¢ : counted value of upstream side of the unit (before
filtration) in a channel where 0.3 pm is positioned
at the center of particle diameter division

¢, : counted value of downstream side of the unit (after
filtration) in a channel where 0.3 pm {s positioned
at the center of particle diameter division

Furthermore, where the photo scattering type automatic
particle counter in which 0.3 um particle diameter. is con-
stituting the boundary of particle diameter division, parti- -
cle collecting percentages in both low and high division
shall be calculated respectively, and the mean value

of ‘both shall be considered to be the particle collection

. efficiency at 0.3 pm

(e) The number of the aerosol concentration measuring point in the duct
shall be a single point at the center of the duct. -

8.1.2 Head loss test The head loss test shall be in accordance with the
following:

(1) Test apparatus The test apparatus shall be the same as the test
apparatus of the particle collection efficiency of 8.1.1 (1), and static
pressure measuring holes shall be provided vertical to the duct wall
at upstream side and downstream side by B/2 apart from the filter
unit fixing part of the straight duct interposing the filter unit. There
shall be no burr or the like around the measuring holes.

Furthermore, in the case where the flow velocity in the duct at
the static pressure measuring point presents 10 % or more in dispersion,
two sets or more of static pressure measuring holes shall be provided.

. (2) Test method The test shall be operated in accordance with the follow-
ing:

(a) Pix the filter unit at the fllter unit fixing part so that no leakage
could occur. ) :

(b) Start the blower and adjust to the rated flow.

(c) Measure the static pressure difference between the upstream side
and the downstream side of the filter unit using the manometer (U-
tube manometer, inclined manometer or the like) which has been

connected to the static pressure measuring holes, and obtain the
head loss.

(d) Measure the head losses of at least four flow rates of 50 93, 75 %,
100 % and 125 % of the rated flow rate of the test filter.

(e) Obtain the head loss with the following formula:
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