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d METHOD AND APPARATUS FOR USE | N 1POS
| NSTALLI NG A THROUGH THE- WALL SENSI NG DEVICE IN A
LABORATORY FUME HOOD The present invention generally

relates to the ventilation of |aboratory fune hoods, and nore particularly
to a method and apparatus.-for use in installing air flow sensing conponents
of funme hood nonitoring equi pnent to optimze the operating accuracy of the
equi pnent . Experimental work involving chemcals in a

| aboratory environnent requires the use of funme hoods to confine the

chem cal fumes and thereby protect the individuals who are working in the

| aboratory. Such funme hoods generally have an enclosure with a front (face)
openi ng and one or nore novabl e doors (often called sashes). The sashes are
adapted to cover -the opening, but can be opened to gain access to the
interior of the enclosure for the purpose of perform ng experinents or

ot her work. The enclosure is typically connected to a forced air exhaust
systemdriven by a blower. The air fromthe fume hood is constantly being
removed t hrough the exhaust duct which carries any noxi ous fumes away so

t hat an individual should

METHOD AND APPARATUS FOR USE IN
INSTALLING A THROUGH-THE-WALL SENSING
DEVICE IN A LABORATORY FUME HOOD

The present invention generally relates to the ventilation of 1aboratory
fume hoods, and more particularly to a method and apparatus for use in installing air
flow sensing components of fume hood monitoring equipment to optimize the
operating accuracy of the equipment.

Experimental work involving chemicals in a laboratory environment
requires the use of fume hoods to confine the chemical fumes and thereby protect the
individuals who are working in the 1aboratory. Such fume hoods generally have an
enclosure with a front (face) opening and one or more movable doors (often called
sashes). The sashes are adapted to cover the opening, but can be opened to gain
access to the interior of the enclosure for the purpose of performing experiments or
other work. The enclosure is typically connected to a forced air exhaust system
driven by a blower. The air from the fume hood is constantly being removed through
the exhaust duct which carries any noxious fumes away so that an individual should

" not be exposed to the fumes while performing work in the hood.

Because of the danger posed by malfunctioning fume hoods, monitors
have been developed to detect the average velocity of air entering the face of a hood
(known as face velocity). Typically, these monitors activate a warning when the face

velocity falls below a safe level. Also, some hoods employ sophisticated controllers



ot be exposed to the funes while performng work in the hood.

Because of the danger posed by mal functioni ng fune hoods, nonitors have
been devel oped to detect the average velocity of air entering the face of a
hood (known as face velocity). Typically, these nonitors activate a warning
when the face velocity falls below a safe |evel. Al so, sone hoods enpl oy
sophi sticated controllers 2
which rely 0 asurenents of fac elocity to adjusi the exhaust system
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nunber of Cﬁg%{éﬂg it ect air flow patterns inside the fune hood,

i ncluding t ‘the enclosure, air flow patterns within the

| aboratory environnmenfaceatélotite caf Yetieastted ®y & endR6inkte? tonheéttd toamhes.

Turbul ence in proximty to the side wall opening can affect the velocity of
air flow t hoperghgtihe sajesvalingf thédumediood] hei anenonmstermeasured thepedodifyosf t he
opening in a location within the hood where the air flow pattern is

consi st ent , airdlpw dhesgh tfc opraingin theoside fwalhavhicls iseknowen rie comtelate todace

atterns in fu hoods are unpredjctable, the common_practice for findin
|to he desi redvqﬂ@g&y.i ontowever, oxlxoe of the problems associated pw?t% through-the-wall J

measurements is the difficulty of determining the location for the opening in the side

wall. A number of conditions affect air flow pattemns inside the fume hood, including
the design of the enclosure, air flow patterns within the laboratory environment, and
the design, number and position of the sashes. Turbulenc_e in proximity to the side
wall opening can affect the velocity of air flow through the opening. Accordingly, it
is necessary to position the opening in a location within the hood where the air flow
pattern is consistent, regardless of the position of the sashes. Since air flow patterns
in fume hoods are unpredictable, the common practice for finding the desired location
of an opening for a through-the-wall monitor has been the use of smoke testing and
trial and error.

Smoke is used to find a location within the hood where the air pattefn
remains consistent while the sashes are opened or closed. If this location is found, a

hole is drilled in a sidewall at the height and depth of the consistent smoke pattern.



df an opening for a through-the-wall nonitor has been the use of snoke
testing and trial and error. Snoke is used to find a | ocation
wi thin the hood where the air pattern remai'ns consistent while the sashes
are opened or closed. If this location is found, a hole is drilled in a
sidewal | at the height and depth of the3consistent. snoke pattern.

3 The anenoneter is then connected to this hole on the outside of the
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to closed. asitbe sashes ara moved from opereddolohmsed:t o create anot her opening in
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averagi ng tube, “connects to one nho e Si
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vertically down a sidewall for vertical sashes. The holes Tnt averagi ng
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openi ng. Therefore, problens with inconsistent air flow patterns within the
hood are miasceptable location isifeundibe has outlets in a nunber of |ocations
within the

In fume hoods with multiple sashes, such slidable horizontal sashes, it
may be impossible to find a location that will provide the desired air velocity pattern.
Accordingly, the practice has been to install a tube with a number of holes that
simulate a number of openings in the sidewall. This fube, known as an averaging
tube, connects to one hole in the sidewall and extends horizontally across the inside
of the hood for horizontal sashes or vertically down a sidewall for vertical sashes. The
holes in the averaging tube allow for numerous outlets for air flowing through the
sidewall opening. Therefore, problems with inconsistent air flow patterns within the
hood are minimized since the tube has outlets in a number of locations within the
hood.

Problems associated with averaging tubes include the difficulty
determining the proper location for the tube as well as the number and position of tﬁe
holes on the tube. In practice, the position for the tube and the configuration for the

holes is usually determined on a trial and error basis. A tube is mounted and air



Hood. Probl enms associated with averagi ng tubes include the
difficulty determ ning the proper |ocation for the tube as well as the
nunber and position of the holes on the tube. In practice, the position for
the tube and the configuration for the holes is usually determ ned on a
trial and error basis. A tube is nounteddédand air
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i nventi on wdévicoarataborstpey fikhe HoOd. readi ng the fol | owi ng detail ed
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FIGURE 1 is a front eltdyatfurthet objeetrofthespresdn imtentionfto provide dniripfoved
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method for determining an optimum configuration of an air velocity averaging tube

C

for use with a through the wall sensing device in laboratory fume hood.

It is still another object of the present invention to provide an improved
apparatus for determining an optimum location and configuration of an air velocity
averaging tube for use with a through the wall sensing device in laboratory fame
hood.

Other objects and advantages of the present invention will become
apparent upon reading the following detailed description, while referring to the
attached drawings, in which:

FIGURE 1 is a front elevational view of a laboratory fume hood with

a vertical sash;

FIG. 2 is an elevational view of the apparatus of the present invention;

DETAILED DESCRIPTION
The present invention is directed to an apparatus and a method for

locating an optimum position for a through-the-wall sensing device in a laboratory



FIG 2 is an elevational view of the apparatus of the present invention;
DETAI LED DESCRI PTI ON The present invention is directed to an
apparatus and a nethod for |ocating an optinmum position for a

t hrough-the-wal |l sensing device in a | aboratory

5 funme hood. The invention is also directed to the use of the apparatus to
determ ne the optinmumconfiguration for an air velocity averaging tube to
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flow through the face opening and the sidewall opening increase as the sashes are

" moved from opened to closed. It is known that the velocity of the air flow through
a sidewall opening correlates to face velocity. Accordingly, a through-the-wall
sensing device can be used as a monitor of face velocity or, as part of a control
system, to control face velocity by adjusting the exhaust system.

Once installed, the through-the-wall sensing device includes a
connection between an adapter at the opening in the side wall of the fume hood and
the measuring device. However, unpredictable air flow patterns within laboratory
hoods makes the determination of the location for the side wall adapter difficult. In
order for though-the-wall air velocity to correlate to face velocity, the sidewall
adapter must be positioned in a area of steady and non-turbulent air flow. One of the
advantages of the present invention is that it allows for the simulation of a sidewall
opening. Therefore, any number of positions for a sidewall opening can be tested

before any holes need to be drilled in the sidewall.



order for though-the-wall air velocity to correlate to face velocity, the
sidewal | adapter nust be positioned in a area of steady and non-turbul ent
air flow. One of the advantages of the present invention is that it allows
for the sinulation of a sidewall opening. Therefore, any nunber of
positions for a sidewall opening can be ¢ ested before any hol es need to be
drilled in the sidewall. 6
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portion and an outlet opening in the opposite end portion. A flexible tube connects
the inlet opening to an air velocity measuring device. In one embodiment of the
invention, the apertures are covered and the apparatus is temporarily fixed adjacent
to a sidewall on the interior of a fume hood with the location of the outlet being
positioned in a location believed to be appropriate for a side wall adaptor.
Measurements from the anemometer are taken as the sashes are closed to determine
whether the velocity of air through the outlet increases as the sashes are closed. If
not, then a new location is chosen until the location with the desired air pattern is
located. |
In the event that no such location can be found, an averaging tube can

be used. The apparatus of the present invention is used as part of a method to



not, then a new location is chosen until the location with the desired air
pattern is | ocated. In the event that no such | ocation can be
found, an averagi ng tube can be used. The apparatus of the present

i nvention is used as part of a nethod to

7 determne the optinmum /| ocation and cbnfiguration of the averagi ng tube.
Wth the outl et opening covered and the apertures uncovered, the tube is
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I ncl udi ng nmu sashes and nultiple sliding or folding
horizontal sashes. WramhiféA6wW3S e , A PRAHRURABEFIQ 122 Tbdlatds, fufitd udes
generally all of the possible sash configurations. The
present i nheod,iindicated penerally at F,Gs siovaetoisaveanautir frame 02 cwitha dghtaide The

i nvention 22 includes an el ongated hol |l ow sanpl e tube 24, a flexible tube
26, and anwealehbaret elefodde Wal 16a o verticabsash 4 8hshwown & allomedred position)ican
plurality of linearly aligned, and generally equidistant]y spaced,
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t he sanpl e be 24, creates out | et 36 s e
P" €20 connécts to an exhaust blower (not sﬁown) to remove the air within the hood 10.

Although FIG. 1 shows the hood 10 with a vertical sash 18, it will be understood that
laboratory fume hoods have many different sash designs including multiple vertical

sashes and multiple sliding or folding horizontal sashes. When discussed below, a
reference to a sash 18 includes generally all of the possible sash configurations.
The present invention is shown in FIG. 2 being generally indicated at
22. The invention 22 includes an elongated hollow sample tube 24, a flexible tube 26,
and an anemometer 28. The sample tube 24 has a sidewall 30 with a plurality of
linearly aligned, and generally equidistantly spaced, apertures 32. A ninety degree
elbow 34, air tightly attached to one end of the sample tube 24, creates an outlet 36
for the sample tube 24, One end of the flexible tube 26 is attached to a sample tube
inlet 38 to allow for the free flow of air between the sample tube 24 and the ﬂexibfe
tube. The sample tube 24 and the elbow 34 are preferably a rigid plastic such as
Schedule 40 PVC but it is contemplated that any number of materials will provide the



f.or the sanple tube 24. One end of the flexible tube 26 is attached to a
sanple tube inlet 38 to allow for the free flow of air between the sanple
tube 24 and the flexible tube. The sanple tube 24 and the el bow 34 are
preferably a rigid plastic such as Schedule 40 PVC but it is contenpl ated

t hat any nunmber of materials will provide the necessary rigidity.
The flexible tube 26 is preferable attached to sanple tube 24 by a friction
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fully opened to f osed. A piece of tape (nhot shown), or any other
tenporary rrmw&mmﬁlai@\sltcﬁl aparofithe apertures 30ahotld treequailind er griztertlian thso, a
pi ece of tape should be used to cover the nine apertures

smaller of these cross-sections. This relationship ensures that the velocity of air flow

through the outlet 36 or the apertures 32 is equal to the velocity of air flow at the
anemometer 28. The anemometer is preferably a single point hot wire anemometer
which is well known in the art

In operation, the sample tube is mounted to the inside of the fume hood
against one of the sidewalls 14 or 16. This position can be determined by mere guess
or by the use of smoke to attempt to determine where the air patterns within the hood
appear most stable as the sash 18 is moved from fully opened to fully closed. A piece
of tape (not shown), or any other temporary mounting device, can be used to mount
the sample tube 24. Also, a piece of tape should be used to cover the nine apertures
32 to block off air flow through the apertures. The outlet 36 should be directed to the
opposing sidewall and the anemometer 28 should be placed outside of the fume hood

10 and away from air currents within the laboratory.



32 to block off air flow through the apertures. The outlet 36 should be.

directed to the opposing sidewall and the anenoneter 28 should be placed
outside of the fume hood 10 and away fromair currents within the

| abor at ory. 9

Wth the exhaust blower operating at a gonstant speed, the sash 18 should
be fully opened and the a base reading fromthe anenoneter 28 should be
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i ncluding tape. The apertures 32 should be uncovered. For hoods wth
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means, including tape or wire, parallel to, behind and above the sash 18 on
the insi deibfound ikgen beomarkad and aihole camdnedilledhia thesidewall to menea

suspended verticall next t si dewal 14 or and approximgtely ceptered
beh!ond thepgggﬁnqg_rﬁomtorting evice. The & vantage of1 tge Invention 22 is that sbve

locations can be tested prior to the need for drilling holes in the sidewall.

In some hoods, it may be impossible to locate a position for a sidewall
opening that will produce the desired air velocity pattern. Accordingly, the sample
tube 24 may be used to determine an optimum location and configuration for an
averaging tube. To accomplish this, the outlet 36 of the tube should be blocked off
by any suitable means including tape. The apertures 32 should be uncovered. For
hoods with horizontal sashes the sample tube 24 should be suspended by any
temporary means, including tape or wire, parallel to, behind and above the sash 18 on
the inside of the hood 10. For vertical sashes, the tube 24 should be suspended
vertically next to a sidewall 14 or 16 and approximately centered behind the sash 18.
For both horizontal and vertical mounting, the apertures 32 should face the rear of the
hood 10. With the anemometer 28 located outside the hood, readings should be taken

with the sash 18 in a number of incremental positions from fully opened to fully



1

Far both horizontal and vertical nounting, the apertures 32 should face the
rear of the hood 10. Wth the anenoneter 28 |ocated outside the hood,

readi ngs should be taken with the sash 18 in a nunber of increnental
positions fromfully opened to fully

10 closed. The object is to find a posiigion for the sanple tube 24 and the
nunmber and position of the apertures 32 which will produce an increased air

The nunber Ssied: M1l ot 16 B A RIS &5 hl SahBlelupe 2t 2ad b Ginbenmd
i . IHES i . y itj.on.of. th
Compl b Lube PofNiol O Tad apcrtif e W Rl bhoUoBAR infieAfid dlVeIbelty A0l i "

t ube | ocati 88 ofike uberddudsathe @adt DRiPdlbsed. are determ ned, a permanent sanple
tube can be fabricated and nounted. An advantage of the sanple tube 24 is

that an optinum confi Fheatmber it pesition ofthe apettires 3Pcapdemdisnid ythgiabRn be
determ ned before the permanent tube needs to be fabricated or nounted. The
per manent t GBECTRgOneEMere of heapsrtwesyyith tapex tAdss, ithepdsitim dfithesgymple tube
conveniently.l.qcajed opening in the sidewall. . Whi | e vari ous
enbodi ment sx‘ﬂfhmﬁ egwsgéml behadiustedn Qace apppremiats sampledube lotation and

shoul d be understood.t hat ot h?#? nodi fjcations, substitutions and

al ternat i veBPHPEC 48 HoR gredicierarnes, diRFEmgnant F?mgkeﬁubzf@n f?blé‘tﬂé? and
difi [ | | | ' . i t t .. ti
From t he. spirepi oAl Bivhftge S6heTabBid e #4500 il SondeURiPRER 1 on

t he appende | ' L | OV hon are set
fortarPs thgng})dggﬁg% for a permanent tube/éd t¥ detbAhbd H3fobd th PEnhARERP iR hed

to be fabricated or mounted. The permanent tube can then be connected by an

extension tube to any conveniently located opening in the sidewall.

While various embodiments of the present invention have been shown
and described, it should be understood that other modifications, substitutions and
alternatives are apparent to one of ordinary skill in the art. Such modifications,
substitutions and alternatives can be made without departing from the spirit and scope
of the invention, which should be determined from the appended claims.

Various features of the invention are set forth in the appended claims.



VWHAT | S CLAI MED: 1. Apparatus for |l ocating an optinum
position of a through-the-wall sensing neans for a | aboratory fune hood
havi ng sidewal | s and a face opening, said apparatus conprising:

an el ongat ed hol |l ow tube being adapted to communi cate air therethrough,
said tube being sufficiently rigid to mgintain its configurational shape
during use, said tube having an inlet opening in one end portion thereof
and an outlet opening in an opposite end portion; means for
measuring air velocity; and, a flexible tubing interconnecting
said inlet of said tube wth said neasuring neans so that said measuring
nmeans neasures the velocity of the air entering said inlet opening of said
t ube. 2. The apparatus according to claim|l wherein said
means for measuring air velocity is an anenoneter. 3. The
apparatus according to claim1l wherein said nmeans for neasuring air

vel ocity. is a_singl oi nt hot-wi re anenoneter. 4, The
apparat3¥E%¥35$8ﬁﬂﬁﬁﬂ§Iﬁlain11 wherein the area of said outlet opening is
approxi mately equgl to or greater.th the | essor of..one of fhe area of_ a
cross section of gaid i) 2 °¥&W@%§gdnfHBEHWEbPSﬂUQHd#g§§£§§@§T fr- vl
sald §éﬁ£ﬁ§ thés for a laboratory fume hood having sidewalls and a face opening, said

apparatus comprising:

an elbngated hollow tube being adapted to commﬁnicate air therethrough, said
tube being sufficiently rigid to maintain its configurational shape during use, said tube having
an inlet opening in one end portion thereof and an outlet opening in an opposite end portion;

means for measuring air velocity; and,

a flexible tubing interconnecting said inlet of said tube with said measuring
means so that said measuring means measures the velocity of the air entering said inlet

opening of said tube.

2. The apparatus according to claim 1 wherein said means for measuring

air velocity is an anemometer.

3. The apparatus according to claim 1 wherein said means for measuring

air velocity is a single point hot-wire anemometer.

4. The apparatus according to claim 1 wherein the area of said outlet
opening is approximately equal to or greater than the lessor of one of the area of a cross

section of said elongated tube and the area of a cross section of said flexible tubing.

s. An apparatus for identifying an optimum configuration for an air

velocity averaging tube for use with a through the wall sensing means in a laboratory fume

A

hood having a face opening, said apparatus comprising;



5. An apparatus for identifying an optinum configuration for an air
vel-ocity averaging tube for use with a through the wall sensing nmeans in a
| aborat ory fune hood having a face opening, said apparatus conpri sing;

12 an el ongated hol |l ow tube bei ng adapted to communi cate
air therethrough, said tube being suffigpently rigid to maintainits
configurational shape during use, said tube having an inlet opening in one
end portion thereof, a closed end, and a pIuraIity of linearly aligned

?rgg; L lrj,r ﬁ; g,eﬁ W\e,grogﬁlp ngaéqathoﬁggv fabe m%lg %aaygef F gmtcaﬁgl aﬁr theretfT5aER, dafll

i ntercon S8

ai d ool oAl §1€h§%ﬁé}£€g RRBIE oc.@ﬁ%%%@?aé%%%%gﬁéﬁb&%%
openi ng_gf ;33 Shdnifie in one end portion thereoffa closed RRd 2t Flupdlity ©F Hnehry alined
claim 5 erein's apert res are approxi matel y equidistantly spaced on

sai d el Ogﬂﬁhﬁ@sbﬁﬁkensaldmletandsaldcloZedend ;The apparatus according to claim
6 wherein the total "area of said plurality of apertures is approxi mtely
equal to the | essomeahs fovemehsuring air eelocity;and; oss section of said el ongat ed

tube and the area of a cross section of said erm?I e .t ubi ng,
a flexible tubing interconnecting said inlet of said tube with said measuring

-

means so that said measuring means measures the velocity of the air entering said inlet

opéning of said tube.

6. The apparatus according to claim 5 wherein said apertures are

approximately equidistantly spaced on said elongated tube.

7. The apparatus according to claim 6 wherein the total area of said
plurality of apertures is approximately equal to the lessor of one of the area of a cross section

of said elongated tube and the area of a cross section of said flexible tubing.

g



