LABORATORY HOOD WITH VENTURI EFFECT AIR INTAKE DEVICE FOR ANTI-

TURBULENT AIR FLOW CONTROL

Field of the Invention

[0001] The present invention relates generally to laboratory hoods, sometimes referred
to as fume hoods, providing a confined work chamber in which laboratory processes may be
performed and, more particularly, to means for controlling the flow of ambient air from the

laboratory environment into such hoods.

Background of the Invention

[0002] Laboratory hoods of varying configurations are widely known in the prior art.
Such hoods are commonly used in laboratories in both educational institutions and in diverse
industries, e.g. chemical, medical, and pharmaceutical industries, to provide a confined work
chamber in which scientists may perform various scientific tests, reactions, and experiments
while protecting the scientist and the ambient laboratory environment from exposure to
potentially dangerous contaminants, such as hazardous chemicals, toxic or noxious fumes,

reaction byproducts, and the like.

[0003] In its basic form, a typical laboratory hood has a work chamber which is
substantially enclosed, but which includes an access window sufficient for a scientist, technician
or other operator to reach into the work chamber through the window in order to perform
laboratory processes within the work chamber. An air circulation system draws a continuous
flow of air from the ambient laboratory environment through the access window into the work

chamber and then exhausts the air through an exhaust system, including one or more filters,



which usually discharges to outside the laboratory. Thus hazardous materials may be handled
safely within the work chamber of the hood without endangering the operator or others in the

laboratory environment.

[0004] It is important in the operation of such laboratory hoods that air entering the work
chamber through the access window flow uniformly and non-turbulently through the window
and interiorly across the work chamber. Most laboratory hoods have a sloped or curved surface
forming the lower border of the access opening and merging into a bottom wall within the work
chamber to act in the nature of an air foil to channel incoming ambient air into and across the
work chamber. Such air foil surfaces mostly perform satisfactorily for the intended purpose
across the predominant widthwise extent of the surface. However, at the ends of the air foil
surfaces which adjoin vertical side walls of the hood, incoming ambient air can stagnate, become
turbulent and/or flow more slowly than along the predominant length of the air foil surface. This
effect is sometimes referred to in the industry as "lazy air," and can produce a risk that air and
entrained contaminants within the work chamber do not exhaust from the work area and/or that
air can flow outwardly from the work chamber and carry with it contaminants from the work
chamber. A need therefore exists for an improved means of controlling air flow entering a

laboratory hood to overcome any localized area or areas of air turbulence.

Summary of the Invention

[0005] The present invention seeks to overcome the foregoing disadvantages in known
laboratory hoods. Basically, the present invention is adapted to substantially any laboratory hood
system having a housing defining an interior work chamber for performance therein of

laboratory processes, with an access window opening from the laboratory environment into the



work chamber and an exhaust outlet spaced from the access window, and wherein an air
circnlation system creates an air flow from the laboratory environment inwardly through the
access window into the work chamber and therefrom to the exhaust outlet, for preventing
hazardous materials from passing from the work chamber into the laboratory environment

through the access window.

[0006] According to the invention, an air intake control device is disposed in a selected
location at the access window at which air turbulence or stagnation may occur. The air intake
control device defines an air flow channel between an air intake which opens to the laboratory
environment and an air discharge which opens to the work chamber for air flow from the
laboratory environment through the air flow channel and into the work chamber. The air flow
channel has a constriction for causing a venturi-effect increase in velocity of air while flowing
through the air flow channel for deterring turbulence in the air flow entering the work chamber at

the selected location.

[0007] According to one aspect of the invention, the air intake control device may be
selectively disposed at a corner area within the access window. For example, one such air intake
control device may be disposed at each comer formed between a bottom wall and opposed side

walls of the housing.

[0008] The constriction in the air intake control device is preferably adjacent the air
discharge. In a contemplated embodiment, the air flow channel of the air intake control device

may be configured to narrow progressively from the air intake to the constriction.



Brief Description of the Drawings

[0009] Figure 1 is a front perspective view of a laboratory hood equipped with air intake

control devices in accordance with of the present invention;

[00010] Figure 2 is another front perspective view of the laboratory hood of Figure 1,
partially cutaway and exploded to show the interior work chamber and one air intake control

device;

[00011] Figure 3 is a partially enlarged and exploded perspective view of the laboratory

hood of Figures 1 and 2 at the air intake control device in Figure 2 as indicated at B in Figure 2;

[00012] Figure 4 is a partially cutaway perspective view of the air intake control device in
Figures 2 and 3;
[00013] Figure 5 is a vertical cross-sectional view of the air intake control device in

Figures 2-4, taken along line 5-5 of Figure 4; and

[00014] Figure 6 is a horizontal cross-sectional view of the air intake control device in

Figures 2-4, taken along line 6-6 of Figure 5.

Detailed Description of the Preferred Embodiments

[00015] Referring now to the accompanying drawings and initially to Figures 1 and 2, air
intake control devices in accordance with the present invention are indicated generally at 10 as
embodied in a representative laboratory hood system of the type commonly know as a fume
hood, indicated generally at 12. The laboratory hood system 12 basically comprises a housing

14, an air circulation system 15 and a filtration system 16,



[00016] The housing 14 is a generally rectangular structure having spaced-apart side walls
18, a bottom wall 20, a rear wall 22, and a top wall 26, collectively defining an interior work
chamber 28 suitable for performance therein of laboratory processes. The housing 14 may
preferably be fabricated of sheet metal, such as stainless steel. A transparent sash 30 is
supported between the side walls 18 at the front of the housing 14 for upward and downward
sliding movement to selectively open and close access into the work chamber 28. In normal
operation, the sash 30 is in an upward position providing a front access window 32 opening into
the work chamber 28 between the bottom wall 20 and the lower edge of the sash 30 through
which users may have manual access into the work chamber 28. The transparency of the sash 30
permits visual access into the work chamber 30 by users. The housing 12 also includes an
exhaunst outlet 34 opening in the top wall 26 and connected to an exhaust duct indicated only

schematically at 36.

[00017] The air circulation system 15 comprises a fan or blower, indicated only
schematically at 38, connected to the exhaust duct 36 to cause an airstream to flow from the
ambient laboratory environment inwardly through the access window 32 into and through the
work chamber 28 and then outwardly through the exhaust outlet 34 and exhaust duct 36 to a
predetermined discharge location. This arrangement maintains a negative pressure environment
within the work chamber 28 to prevent toxic or noxious contaminants from passing from the
work chamber 28 into the laboratory environment through the access window 22. The filtration
system 16 comprises one or more filters, indicated only schematically at 40, which may be
disposed in the housing 14 or in the exhaust duct 36, either upstream or downstream of the fan or

blower 38, to remove contaminants entrained in the airstream before discharge.



[00018] The housing 14 further includes an angled or tapered airfoil 42 along the
forwardmost edge of the bottom wall 20 bordering the lower margin of the access window 32
and similarly angled or tapered fascia members 44 along the respective forwardmost edges of the
sidewalls 18 bordering the left and right margins of the access window 32, to promote relatively
smooth non-turbulent flow of ambient laboratory air into the work chamber 28. As previously
noted, conventional laboratory hoods are known to suffer stagnation and/or turbulence in the
incoming air stream entering the work chamber at corners of the access window where the
bottom wall adjoins the sidewalls, as indicated at 46 in Figure 1. In the present invention, a pair
of air intake control devices 10 are mounted between opposite ends of the airfoil 42 and the
respective fascia members 44 outwardly adjacent the corner areas 46 at which the bottom wall 20
adjoins the sidewalls 18. The air intake control devices 10 are of mirror image configurations to
permit each air intake control device to be mounted in lateral abutment with the airfoil surface 42

in close conformity thereto and in conforming abutment to the adjacent fascia surfaces 44,

[00019] As best seen in Figures 3-6, each air intake control device 10 comprises a main
body 50 having a top surface 52 of a profiled configuration substantially matching that of the
airfoil 42, a laterally outwardly-facing side abutment surface 54 of a profiled configuration in
conformity to the surface configuration of the adjacent adjoining fascia member 44, and a
laterally inwardly-facing side surface 56 configured for abutted connection with one of the
respective end edges 42A of the air foil 42. A mounting tab 55 projects from the forward end of
the main body 50 and is affixed in a recess 20A within the bottom wall 20 of the housing 14 to
merge smoothly with the bottom wall 20. The inwardly-facing side surface 56 includes a
recessed area 57 configured in conformity to the respective end edge 42A of the air foil 42 and

includes a pair of mounting tabs 59 for positioning the air foil end edge within the recess 57.



[00020] Each air intake control device 10 has a hollow interior forming a continuous
airflow channel 58 extending from an enlarged air intake 60 at the downwardly facing underside
of the main body 50 opening toward the ambient laboratory environment to an air discharge 62 at
the inwardly facing side of the main body 50 immediately above the mounting tab 55 opening
toward the work chamber 28. The air flow channel 58 progressively narrows in cross-sectional
area from the air intake 60 to a constriction 64 at the air discharge 62. As a result, the air steam
induced by the fan or blower 38 draws ambient laboratory air in the regions below the corner
areas 46 upwardly through the air flow channels 58 of the two air intake control devices 10 and
into the work chamber 28, as represented by the directional arrows in Figure 5. Owing to the
narrowing configuration of the air flow channels 58 a venturi-effect in created at the
constrictions 64 in the channels 58 causing the velocity of the air stream to increase while
flowing therethrough and, in turn, as the accelerating air stream is emitted from the discharges 62
in the corner areas 46, the air stream overcomes any tendency for air within the corner areas to

become turbulent or to otherwise move outwardly toward the ambient laboratory enviromment.

[00021] As will be understood, although the air intake control devices 10 are depicted and
described in a contemplated embodiment wherein the devices are located at corners 46 of the
access window 32, it is contemplated that air intake control devices in accordance with the
present invention can be configured and disposed at substantially any other location or locations

within or along the access window at which air turbulence or "lazy air" may occur.

[00022] It will therefore be readily understood by those persons skilled in the art that the
present invention is susceptible of a broad utility and application. Many embodiments and
adaptations of the present invention other than those herein described, as well as many

variations, modifications and equivalent arrangements will be apparent from or reasonably
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suggested by the present invention and the foregoing description thereof, without departing from
the substance or scope of the present invention. Accordingly, while the present invention has
been described herein in detail in relation to its preferred embodiment, it is to be understood that
this disclosure is only illustrative and exemplary of the present invention and is made merely for
purposes of providing a full and enabling disclosure of the invention. The foregoing disclosure is
not intended or to be construed to limit the present invention or otherwise to exclude any such
other embodiment, adaptations, variations, modifications and equivalent arrangements, the

present invention being limited only by the claims appended hereto and the equivalents thereof.



What is claimed is:

1. A laboratory hood system for performance of laboratory processes within a contained
area, comprising:
@ a housing defining an interior work chamber for performance therein of
laboratory processes, the housing including an access window opening from the ambient
laboratory environment into the work chamber and an exhaust outlet spaced from the access
window,
(b)  an air flow system for creating an air flow from the laboratory environment
inwardly through the access window into the work chamber and therefrom to the exhaust outlet,
for preventing hazardous materials from passing from the work chamber into the laboratory
environment through the access window, and
(© an air intake control device disposed in a selected location at the access window, the air
intake control device comprising:
a main body having a top surface of a first profiled configuration,
a laterally outwardly-facing side abutment surface of a second profiled configuration,
a laterally inwardly-facing side surface,
an inwardly facing side,
a mounting tab to be fixed in a bottom of the housing, the inwardly facing side extending downwardly
from, and orthogonal to, the mounting tab;
the laterally inwardly-facing side surface includes a first and second recessed area;
the recessed area comprises a pair of mounting tabs for aligning the air intake control device with an
airfoil of the laboratory hood system;
wherein the top surface, the laterally outwardly-facing side abutment surface and the laterally
inwardly-facing side surface of the air intake control device form a hollow interior of a continuous airflow
channel;
the airflow channel extending from an air intake at a downwardly facing underside of the main body
to an air discharge at the inwardly facing side of the main body;
and
the air discharge formed orthogonally to the air intake;
wherein the air flow channel extends from the air intake that is open towards the laboratory
environment to the air discharge that is open towards the work chamber for air flow from the
laboratory environment through the air flow channel and into the work chamber, the air flow
channel having a constriction for causing a venturi-effect increase in velocity of air while
flowing through the air flow channel for deterring turbulence in the air flow entering the work

chamber at the selected location.

2. The laboratory hood system according to claim 1, wherein the housing defines a corner

area within the access window, the air intake control device being disposed at the corner area.



3. The laboratory hood system according to claim 1, wherein the housing includes a bottom
wall and opposed side walls defining the work chamber and forming spaced-apart corners and
the air intake control device is disposed at each corner formed between the bottom wall and the

opposed side walls of the housing.

4.  The laboratory hood system according to claim 3, wherein the housing further comprises a
tapered fascia member along a forwardmost edge of the sidewalls bordering left and right margins

of the access window.

5. The laboratory hood system according to claim 3, wherein the air intake control devices are

mirror image configurations.

6. The laboratory hood system according to claim 1, wherein the constriction is adjacent

the air discharge.

7. The laboratory hood system according to claim 6, wherein the air flow channel of the air

intake control device narrows progressively from the air intake to the constriction.

8. The laboratory hood system according to claim 1, wherein the laterally inwardly-facing side
surface is configured for abutted connection with a respective end edge of an air foil.

9.  The laboratory hood system according to claim 1, wherein the mounting tab projects from a

forward end of the main body.

10.  Anair intake control device comprising
a main body having a top surface,
a first lateral side surface,
a second lateral side surface,
a mounting tab extending from the main body in a direction of air flow,
a side extending downwardly from, and orthogonal to, the mounting tab;
the second lateral side surface includes a first and second recessed area;
the first and second recessed areas each comprising a tab for aligning the device within an
exhaust system;
wherein the top surface, the first lateral side surface and the second lateral side surface of the
air intake control device form a hollow interior of a continuous airflow channel;
the airflow channel extending from an air intake at a downwardly facing underside of the
main body to an air discharge located directly above the mounting tab; and

the air discharge formed orthogonally to the air intake.



