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OBJECT OF THE INVENTION )

It is an object of the present invention to minimise the noise generated by fan
filter units without increasing the particle counts of a clean room facility

connected to such units.

It is- another object of the present invention to minimise the noise generated
by fan filter units without doing away existing fan blower in a confined clean

room facility, and without any conventional sound insulation material, in
particular.

SUMMARY OF THE INVENTION

The present invention is a system of geometric guides and baffles for
directing and diffusing the extemmal air drawn from a fan blower before

distributing the flow evenly to the outlet a fan filter unit. This arrangement not
and minimizes pressure loss the even

only reduces the turbulence within a fan filter unit but also malntams/(the-
distribution of air when discharged

patticle—count—ofair—drawn through the same system. Furthermore, the

present invention is implemented in dimensions substantially similar to that of
in terms of heights.

the fan blower, As such, the present invention minimises noise of a fan filter
low clean room celling height.

unit even in A:gnﬁned-ctaa:mom—fac&hty
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becomes a source of contaminant. In the process, the output from clean

room facility such as wafer die, compact discs or disk drives is contaminated.

Referring again to FIG. 1, the present invention is a method and apparatus for
placing geometric guides and baffles in strategic locations along the path of
airflow within the fan filter unit to minimise noise from it without contaminating
the-air flowing through it. ‘The present invention comprises at least a set-of S
shaped guides 24 disposed circumferentially the fan blower, another set of
porous baffles 26 and curved baffles 28 for diffusing and directing air from the
S shaped guides 24 and finally a V shaped baffle 30 below the fan biower for

32
distributing air evenly to the filter 36.

FIG. 3 is a top, plan elevational view of section A-A in FIG. 2 highlighting the
S shaped guide and curved baffle of the present invention. The S shaped
guides 24 are contoured to receive the discharged air from the fan blower 12
{(shown in dotted circle) and guide the flow of air with minimum amount of
turbulence towards a set of perforated baffies 26. Preferably the S shaped
guides are made of metallic material whose spring back effect enable the
installer to install it easily by inserting it between a plurality of clipé?:%isposed
on the base plate 14. The perforated baffles 26 can be a sheet o?:etal with
a matrix of holes. In the preferred embodiment of the present invention, the
holes are 3.3 mm in diameter with about 50% spacing. The perforated
baffles disposed at angles of about 45 degree to diffused the air from the S
shaped guides 24. Adjacent and below the lower edge of the perforated
baffles 26 are disposed the curved baffles 28 for redirecting the flow of air
below the base plate. Although the curved baffles 28 can take on a straight
leading edge, the present invention recommends straight but sloping leading

edges 35 as illustrated in FIGS 2 and 3. Note also in FIG. 3 that the
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A METHOD AND APPARATUS FOR MINIMISING NOISE FROM FAN FILTER
UNIT

The present invention is a system of geometric guides and baffles for

directing and diffusing the externa! air drawn from a fan blower before

distributing the flow evenly to the outlet a fan filter unit. This arrangement not

and minimise pressure loss within a fan filter unit
only reduces the turbulencey withi but also maintains the
even distribution gf air when discharg

rged
paricle—count—otair—drawn through the same system. Furthemmore, the

present invention is implemented in dimensions substantially similar to that of
in terms of heights,

the fan blower, As such, the present invention minimises noise of a fan filter
ﬁ low clean room ceiling height.

unit even in conﬂned-clean—reem—laahb{

Fig. 1.
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A METHOD AND APPARATUS FOR MINIMISING NOISE FROM
FAN FILTER UNIT

FIELD OF THE INVENTION
The present invention relates to a method and apparatus for minimising
noise from air moving devices. In particular, the present invention pertains to

a system for reducing noise from a fan filter unit in clean room facility.
BACKGROUND OF THE INVENTION

It is common for modem production and testing facility to contrdl the particles
in the air that circulates within clean room facility in order to ensure the
quality of its output. Whether be it wafer d%es, compact discs or memory disk
drives, effective fan filter units are needed fo not only keep the particles
contents within the clean room at acceptable levels but also to circulate the

air which the worker breathe.

Such powerful fan filter units create excessive noise however, It is known
that the insulation material are lined alor}g thé conduit to or within the fan
filter units to reduce the noise generate by the fan blowers. Over time,
however, the patticles or ﬁber from the insulation material are dislodged from

the surface and contaminate the clean room facility.

The problem associated with the particle contents in clean room facility is
exacetbated in confined space or enclosures such as a multi-story wafer
fabrication plant. By confined space, the present invention envisages the
height of the celling to be less than three meters. Because of the low height

clearance, the noise from fan filter units is particularly pronounced.
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OBJECT OF THE INVENTION ~ REPLACED

It is an object of the present invention to minimise the noise generated by fan
fiter units without increasing the particle counts of a clean room facility

connected to such units.

It is another object of the present invention to minimise the noise generated
by fan filter units without doing away existing fan blower in a confined clean

room facility.
SUMMARY OF THE INVENTION

The present invention is a system of geometric guides and baffles for
directing and diffusing the external air drawn from a fan blower before
distributing the flow evenly to the outlet a fan filter unit. This arrangement not
only reduces the turbulence within a fan filter unit but also maintains the
particle count of air drawn through the same sysfem. Furthermore, the
present invention is implemented in dimensions substantially similar to that of
the fan blower. As such, the present invention minimises noise of a fan fiiter

unit even in confined clean room facility.



WO 99/11984 PCT/SG97/00040

10

15

20

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a exploded, right side, perspective elevational view of the present

invention being integrated as part of a fan filter. unit {filter not shown).

FIG. 2 is a front, cross sectional elevational view of the system of geometric
guides and baffles of the present invention together with filter of a fan filter

unit.

FIG. 3 is a top, plan elevational view of section A-A in FIG. 2 highlighting the

S shaped guide and curved baffle of the present invention.

FIG. 4 shows the locations in the fan filter units where the velocity of airflow

were are measured.

FIG. 5 is a chart comparing the average velocity of airflow of a fan filter unit
with and without the present invention over a range of fan blower power

supply {measured in Hz).

FIG. 6 is a chart comparing the noise level from a fan filter unit with and
without the present invention and is measured at a location one meter

directly below the outlet of the unit.
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DESCRIPTION OF THE EMBODIMENT OF THE INVENTION

A method and apparatus for minimising noise from a fan filter unit is
described. In the following description, nurherous specific details are set
forth such as guides and baffles, etc. in order to provide a thor'o'dgh
understanding of the present invention. In other instances, well-known parts
such as the motors for the fan blower and ducts connected to the fan filter

units are not shown in order not to obscure the present invention..

FIG. 1 is a exploded, right side, perspective elevational view of the present
invention being integrated as part of a fan filter unit 10 (filter not shown). The
fan fitter unit comprises a fan blower 12 disposed within a base plate 14, a
top housing 16 and side housings 22 respectively. The fan blower is
supported in the base plate by a mounting 20 on the underside. of the base
plate. Not shown but crucial to the fan filter unit 10 is a motor disposed
underneath the fan blower 12 for providing rotationai movement for the fan

blower. -

By itself, the fan filter unit draws air externally from an air inlet 18 and
discharges it via cutlet opening 19 as shown in FIG. 2. At the outlet opening

is disposed a filter 32 for removing large particles or contaminants. While the

fan filter unit is effectively is circulating or ventilating air in clean room facility, -

the noise generated by such unit is annoying. It is a practice in the industry to
insulate the fan filter unit by lining the interior of the fan filter with insulating
materials such as sponge, PVC foam, or fiber glass. Unfortunately, over time
such insulating material tend to contaminate clean room facility as particles
from the surface is dislodged and introduced into the air flow through the fan

filter unit. Without the knowledge of the clean room operator, the fan filter unit
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becomes a source of contaminant. In the process, the output from clean

room facility such as wafer die, compact discs or disk drives is contaminated.

Referring again to FIG. 1, the present invention is a method and apparatus for
placing geometric guides and baffles in strategic locations along the pafh of
airflow within the fan filter unit to minimise noise from it without contaminating
the air flowing through it. The present invention comprises at least a set of S
shaped guides 24 disposed circumferentially the fan blower, another set of
porous baffles 26 and curved baffles 28 for diffusing and directing air from the
S shaped guides 24 and finally a V shaped baffle 30 below the fan blower for

distributing air evenly to the filter 30.

FIG. 3 is a top, plan elevational view of section A-A in FIG. 2 highlighting the
S shaped guide and curved baffle of the present invention. The S shaped
guides 24 are contoured to receive the discharged air from the fan blower 12
(shown in dotted circle) and guide the flow of air with minimum amount of
turbulence towards a set of perforated baffles 26. Preferably the S shaped
guides are made of metallic material whose sprin‘g back effect enable the
installer to install it easily by inserting it between a plurality of clips disposed
on the base plate 14. The perforated baffles 26 can be a sheet of metal with
a matrix of holes. In the preferred embodiment of the present invention, the
holes are 3.3 mm in diameter with about 50% spacing. The perforated -
baffles disposed at angles of about 45 dégree to diffused the air from the S
shaped guides 24. Adjacent and below the lower edge of the perforated
baffles 26 are disposed the curved baffles 28 for redirecting the flow of air
below the base plate. Althougﬁ_ the curved baffles 28 can take on a straight
leading edge, the present invention recommends straight but sloping leading

edges 35 as illustrated in FIGS 2 and 3. Note also in FIG. 3 that the
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placement of S shaped guides 24, the perforated baffles 26, and the curved
baffles 28 are symmetrical to each other with reference to a rotational axis of
180 degrees centered at the fan blower. Last but not the least is the V
shaped baffle 30 disposed below the fan blower mounting for distributing the
air flow evenly before discharging i through the outlet opening 19 of the fan

filter unit 10.

FiG. 5 is a chart comparing the average velocity of airflow of a fan filter unit
with and without the present invention over a range of fan blower settings
(measured in Hz). The average velocity of airflow is measured at fifteen
different points in the fan filter unit and illustrated in FIG. 4 respectively.
Referring to FIG. 5, one can appreciate that the average velocity of a fan filter
unit with the present invention is higher and more even than that without the
present invention. It is evident that pressure loss of a fan filter unit having the
present invention is less than that without the present invention. As such,

considerable energy saving over time can be achieved.

Finally and most importantly, FIG. 6 is a chart comparing the noise level from
a faﬁ fiter unit with and without the present invention and is measured at a
location one meter directly below the outlet of the unit. Measured one meter
below a fan filter unit, the present invention allows the fan filter unit to operate

with far less noise than one without the present invention.

While the present invention has been described particularly with reference to
FIGS. 1 to 6 with emphasis on a method and apparatus for minimising noise
from a fan filter unit, it should be understood that the figures are for illustration
only and should not be taken a limitation on the invention. In addition, it is

clear that the method and apparatus of the present invention have utility in
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many applications where noise reduction is required. It is contemplated that
many changes and modifications may be made by one of ordinary skill in the
art without departing from the spirit and the scope of the invention as

described.
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1 1. An apparatus for minimising noise from' a fan filter unit, said fan
2 filter unit comprising at least a fan blower disposed on a base plate, a top
3 housing coupled to said based plate with an inlet opening for drawiné air
therethrough, and side housing coupled to said top housing for enclosing the
fan filter unit, said side housing further having an outlet opening through
which air is discharged, said apparatus comprising:

at least a pair of S shaped guides disposed on said base plate within

said fan filter unit and circumferentially of said fan blower for receiving air

Yo R ¢ o I~ T ¥ -

discharged therefrom,
10 at least a pair of perforated baffles disposed within the fan filter unit
11  and at output of said 8 shaped guides for diffusing the airflow therefrom;
12 at least a pair of curved baffles disposed within said fan filter unit and
13 adjacent to said perforated baffles for directing airflow blow said base plate;
14 and
15 at least one V shaped baffle disposed on the 'underside of said base
16 plate for distributing evenly the airflow,
17 whereby the noise from said fan filter unit Is minimised without
18 introducing contaminants in the airflow flowing therethrough.
13 ‘

1 2. The apparatus for minimising noise from é fan filter unit as in

2 claim 1 wherein said S shaped guides are made of metal.

3

1 3. The apparatus for minimising noise from a fan filter unit as in

2 claim 1 wherein said perforated baffles are made of metal.

; I
ect Has Been Replaced
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4. The apparatus for minimising noise from a fan filter unit as in

claim 1 wherein said curved baffles are made of metal.

5. The apparatus for minimising noise from a fan filter unit as in

claim 1 wherein said V shaped baffle is made of metal.

6. The apparatus for minimising noise from a fan filter unit as in
claim 1 wherein said S shaped guides are coupled to said base plate with a

plurality of clips.

7. The apparatus for minimising noise from a fan filter unit as in
claim 1 wherein said perforated baffies are disposed at an angle of 45

degrees with the surface of said side housings.

8. The apparatus for minimising noise from a fan filter unit as in

claim 1 whersin said curved baffles have sloping leading edges.

9. The apparatus for minimising noise from a fan filter unit as in
claim 1 wherein said V shaped baffle traverses the height of airflow path

below said base plate.

10. A method for minimising noise from a fan filter unit, said fan filter
unit comprising at feast a fan biower disposed on a base plate, a top housing
coupled to said based plate with .an infet opening for drawing air

therethrough, and side housing coupled to said top housing for enclosing the

fan filter unit, said side housing further having an outlet opening through

which air is discharged, said method comprising the steps of:

"

This Shest Has Been.Replaced -¢
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for receiving air dischérged from at least a pair of S shaped guides
disposed on said base plate within sdid fan filter unit and circumfer'enﬁglly of
said fan blower; |

diffusing the airflow with at least a pair of perforated baffles disposed
within the fan filter unit and at output of said S shaped guides;

directing airflow blow said base plate with at least a pair of curved
baffles disposed within said fan filter unit and adjacent to said perforated
baffles; and

distributing evenly the airflow with at least one V shaped baffle
disposed on the underside of said base plate,

whereby the noise from said fan fifter unit is minimised without

introducing contaminants in the airflow flowing therethrough.

This Sheet Has Been Replaced
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; AMENDED CLAIMS

[received by the International Bureau on 9 September 1998 (09.09.98);
original claims 1-9 amended ; remaining claim 10 unchanged (3. pages)]
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1. An apparatus for minimising noise from a fan filter unit, said fan

filter unit comprising at least a fan blower disposed on a base plate, a téb
housing coupled to said based plate with an inlet opening for drawing air
therethrough, and side housing coupled to said top housing for enclosing the
fan filter unit, said side housing further having an outfet opening through which
air is discharged, said apparatus comptrising:

at least a pair of S shaped guides disposed on said base plate within
said fan filter unit and circumferentially of said fan blower for receiving air
discharged therefrom;

at least a pair of perforated baffles disposed within the fan filter unit and
at output of said S shaped guides for diffusing the airﬂpw therefrom;

at least a pair of curved baffles disposed within said fan filter unit and
adjacent to said perforated baffles for directing airflow blow said base plate; and

at least one V shaped baffle disposed on the underside of said base
plate for distributing evenly the airflow,

whereby the noise from said fan filter unit is minimised without

introducing contaminants in the airflow flowing therethrough.

2. An apparatus for minimising noise from a fan filter unit as in claim

1 wherein said S shaped guides are made of metal.

3. An apparatus for minimising noise from a fan filter unit as in claim

1 wherein said perforated baffles are made of metal.

e
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4, An appératus for minimising noise from a fan filter unit as in claim

1 wherein said curved baffles are made of metal.

5. An apparatus for minimising noise from a fan filter unit as in claim

1 whereiﬁ said V shaped baffle is made of metal.

6. An apparatus for minimising noise from a fan filter unit as in claim
1 wherein said S shaped guides are coupled to said base plate with a plurality

of clips.

7. An apparatus for minimising noise from a fan filter unit as in claim
1 wherein said perforated baffles are disposed at an angle of 45 degrees with

the surface of said side housings.

8. An apparatus for minimising noise from a fan filter unit without

introducing contaminants in the airflow flowing therethrough as claimed in claim

1 where in saidthe edges are substantaly e NI NI ON
* L L B s &

9. An apparatus for minimising noise from a fan filter unit without
introducing contaminants in the airflow flowing therethrough as claimed in claim

1 where in the edges between the corners are substantially straight.
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1 10. A method for minimising nbise from a fan filter unit, said fan filter
2 unit comprising at least a fan blower disposed on a base plate, a top housing
3 coupled to said based plate with an inlet opening for drawing air theréthrough,
4 and side housing coupled to said top housing for enclosing the fan filter unit,
5 said side housing iunhér having an outlet opening through which air is
¢ discharged, said method comprising the steps of:
7 for receiving air discharged from at least a pair of S shaped guides
8 disposed on said base plate within said fan filter unit and circumferentially of
9 said fan blower;
10 diffusing the airflow with at least a pair of perforated baffles disposed
11 within the fan filter unit and at output of said S shaped guides;
12 directing airflow blow said base plate with at least a pair of curved baffles
13  disposed within said fan filter unit and adjacent to said perforated baffles; and
14 distributing evenly the airflow with at least one V shaped baffle disposed
15 on the underside of said base plate,
16 whereby the noise from said fan filter unit is minimised without
17 introducing contaminants in the airflow flowing therethfough.
18
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OBJECT OF THE INVENTION )

It is an object of the present invention to minimise the noise generated by fan
filter units without increasing the particle counts of a clean room facility

connected to such units.

It is another object of the present invention to minimise the noise generated

by fan filtter units without doing away existing fan blower in a confined clean

room facility, and without any conventional sound insulation material, in
particular.

SUMMARY OF THE INVENTION -

The present invention is a system of geometric guides and baffles for
directing and diffusing the external air drawn from a fan blower before

distributing the flow evenly to the outlet a fan filter unit. This arrangement not
and minimizes pressure loss the even

only reduces the turbulence, within a fan filter unit but also maintains/(ﬂa_e_—
distribution of air when discharged

patticlo-count—of-ai—drawn through the same system. Furthermore, the

present invention is implemented in dimensions substantially similar to that of
in terms of heights.

the fan b!owelk As such, the present invention minimises noise of a fan filter
low clean room ceiling height.

unit even in berfined-clean-roor-facility.
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becomes a source of contaminant. In the ptotéss, the output from clean

room facility such as wafer die, compact discs or disk drives is contaminated.

Referring again to FIG. 1, the present invention is a method and apparatus for
placing geometric guides and baffles in strategic locations along the path of
airflow within the fan filter unit to minimise noise from it without contaminating
the air flowing through it. The present invention comprises at least a set of S
shaped guides 24 disposed circumferentially the fan blower, another set of
porous baffles 26 and curved baffles 28 for diffusing and directing air from the
S shaped guides 24 and finally a V shaped baffle 30 below the fan blower for
distributing air evenly to the filter%g.

FIG. 3 is a top, plan elevational view of section A-A in FIG. 2 highlighting the
S shaped guide and curved baffle of the present invention. The S shaped
guides 24 are contoured to receive the discharged air from the fan blower 12
(shown in dotted circle) and guide the flow 6f air with minimum amount of
turbulence towards a set of perforated baffles 26. Preferably the S shaped
guides are made of metallic material whose spring back effect eqable the
installer to install it easily by inserting it between a plurality of clip_s%fc_i_isposed
on the base plate 14. The perforated baffles 26 can be a sheet of,;netal with
a matrix of holes. In the preferred embodiment of the present invention, the
holes are 3.3 mm in diameter with about 50% spacing. The perforated
baffles disposed at angles of about 45 degree to diffused the air from the S
shaped guides 24. Adjacent and below the lower edge of the perforated
baffles 26 are disposed the curved baffles 28 for redirecting the flow of air
below the base plate. Although the curved baffles 28 can take on a straight
leading édge, the present‘ invention.recommends straight but sloping leading

edges 35 as iflustrated in FIGS 2 and 3. Note also in FIG. 3 that the

3
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A METHOD AND APPARATUS FOR MINIMISING NOISE FROM FAN FILTER
UNIT

The present invention is a system of geometric guides and baffles for

directing and diffusing the extemal air drawn from a fan blower before

distributing the flow evenly to the outlet a fan fitter unit. This arrangement not

and minimise pressure loss within a fan filter unit
only reduces the turbulenceLm but also maintains the

even distribution of air when discharged
-paﬁada-coum-of_au_d:awn/\througﬁ the same system. Furthemmore, the

present invention is implemented in dimensions substantially similar to that of

in terms of heights.

the fan blowep: As such, the present invention minimises noise of a fan filter
low clean room ceiiing height.

- ynit even in eo&#med—clean-peem-iae-m%

Fig. 1.
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