- 1 - Laboratory fune cupboard The present invention relates to a

| aboratory funme cupboard. Laboratory funme cupboards are an essenti al
conponent of |aboratories. Al |aboratory work in which gases, vapours,
volatile particles or liquids are used in hazardous quantities and
concentrations nust be carried out in Iap?natory fume cupboards in order to
protect the | aboratory personnel. In the past the paraneter
indicating the safety and/or efficiency of |aboratory fume cupboards was
the volunetric air outflow. In a departure fromthis definition, with the
i ntroduction of DIN 12924 deaaborataryfemeheupboaticency of |aboratory fune
cupboards was determ ned by neans of a limt value for the escape of test
gas. This limt value indicates the escape safety (containnent) of a
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been repl aced uropean stan 14175, ndnerous 1 nnovations in
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t echnol ogy has been devel oped. Supportive flow technol ogy uses

ai rf oi | - tiepladbgrabdiy persdmedl.are provi ded on the side posts, the front
edge of the fune cupboard workto
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openi ngs.departure from this definition, with the introduction of DIN 12924 part I
in 1991 the efficiency of laboratory fume cupboards was determined by
means of a limit value for the escape of test gas. This limit value
indicates the escape safety (containment) of a laboratory fume
cupboard. Even though DIN 12924 part 1 has in the meantime been
replaced by European standard DIN EN 14175, numerous innovations in
the field of laboratory fume cupboards relate to optimisation of the
energy efficiency with which a laboratory fume cupboard can be
operated while at the same time observing the standardised escape
safety. The energy efficiency is largely determined by the minimum
volumetric air flow. Significant energy savings can also be made by
reducing the minimum volumetric air flow.

To reduce the volumetric air flow supportive flow technology has
been developed. Supportive flow technology uses airfoil-shaped profiles
which are provided on the side posts, the front edge of the fume
cupboard worktop as well as the lower edge of the sash. The in-flowing
air is also guided through the side post and front edge designed as
hollow profiles, and is then, with the sash partially or fully open, blown

into the interior of the fume cupboard through slit-like openings.



- 2 - After emerging fromthe slit-1ike opening the air flows al ong
the base area and the side walls of the fume cupboard interior in order to
prevent an accumul ati on of toxic gases, vapours or volatile particles in
the vicinity of the wall surfaces and the base area. These wall and base
flows assure a flow speed in the area of _the wall surfaces and base area
which is not equal to zero which strondgty reduces wall friction effects.
By way of these supportive flows the m nimum exhaust air quantity at which
t he escape safety of the |aboratory fume cupboard still neets the standard
regul ati ons cd\fter Benergisg feerbtiye stitiddeiopgning the air fows along dhef ul |y
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cupboar dsreflifk HrSEs hRaterd iSh bP8ak IATHA floWbnlte 3Ped &F ik Wl 295 00 607
U and EP 1 977 837 Al. The fume cupboard described in GB 2 331 358 Al has
air slitswfiaces ahdobpase,- mre particularly in the area of contour changes. An

example of a laboratory fume cupboard equipped with supportive flow

technology is described in DE 101 46 000 A1l.

In laboratory fume cupboards without supportive flow technology,

i.e. in laboratory fume cupboards without an optimised flow, a reduction

in the minimum exhaust volumetric flow can also be achieved through

the incorporation of requirement-dependent air volume regulators. As

sashes do not usually close off laboratory fume cupboards in an airtight

manner, the laboratory fume cupboards only have small openings

toward the laboratory when the sash is closed so that only a relative

small minimum exhaust air volumetric flow is required to guarantee the

standardised escape safety. These requirement-dependent air volume

regulations control the required minimum exhaust air volumetric flow as

a function of the position of the sash, whereby further energy saving

can also be achieved in {aboratory fume cupboards without supportive

flow technology.

Further laboratory fume cupboards are described in GB 2 331 358
Al, DE 103 38 284 B4, DE 295 00 607 U1 and EP 1 977 837 Al. The

fume cupboard described in GB 2 331 358 Al has air slits on its front



t hrough which roomair is drawn into the working area of the | aboratory
funme cupboard. This additionally drawn-in roomair ensures a nore even
velocity distribution of the exhaust air in the working area of the fune
cupboard. The side post of the fume cupboard described in DE 103 38 284 B4
has a profile el ement accommodati ng thg;gide wal | of the working area which
at the front is at a distance fromthe "gui de nechani sm of the sash. Room
air is drawn into the working area through this slit forned by this gap.
Due to the geonetry of the slit the roomair energes into the working area
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opening éxamination or teaching purposes. It has a front and a side sash. When
the side sash is closed room air can penetrate through a gap between
the side sash and the worktop into the working area of the fume
cupboard. The fume cupboard described in EP 1 977 837 Al has a
hollow profile on the lower edge of the sash. This hollow profile has an
opening so that room air can be drawn into the working area of the
fume cupboard.

The aim of the present invention is to create a laboratory fume
cupboard in which the energy efficiency is further improved. More
particularly it is the aim of the present invention to provide a laboratory
fume cupboard which can also be operated without supportive flow
technology with a reduced minimum exhaust volumetric air flow while
at the same time observing the standardized escape safety.

This is achieved through a laboratory fume cupboard exhibiting
the combination of features of claim 1.

Preferred embodiments of the invention are the subject matter of
dependent claims 2 to 9.

In accordance with the invention the laboratory fume cupboard

comprises a sash movably connected to a laboratory casing for opening



and closing the interior of a fune cupboard. Between the sash and a side
post of the laboratory casing an air opening is provided which is designed
to generate wall flows in the interior of the funme cupboard. Even when the
sash is closed, air is drawn through the air opening into the interior in
order to create wall flows which reduce,the wall friction effects and
transport hazardous substances toward the back and out of the interior of
the funme cupboard. In this way a reduction in the m ninumvolunetric air
flowis achieved which has a positive effect on the energy bal ance of the
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In addition, there is a further effect relating to the safety of the
laboratory fume cupboard. As the sash does not form a hermetic seal
with the fume cupboard casing, when the sash is closed room air flows
at high speed into the interior of the fume cupboard through the
residual openings frequently found at the top and bottom of the sash.
When the sash is closed a uniform volumetric flow distribution in the
interior of the fume cupboard is no longer present. The resuiting
vortices and overall non-directional flow results in released hazardous
substances remaining in the interior of the fume cupboard for longer. In
the event of smoke or mist this can result in restriction of the laboratory
personnel’s view into the interior of the fume cupboard. Furthermore,
hazardous substances can accumulate-in increased concentrations in

the front area of the interior of the fume cupboard, i.e. directly behind



As the supportive flow effect is also achieved w thout supportive flow
technol ogy by the air opening or air gap, the air supply for the supportive
fl ow technol ogy can be switched off when the sash is closed, which results
in a further energy saving. In addition, the noise |evel of the |aboratory
fume cupboard is reduced by switching.aft the air to the fans supplying air
to the supportive flow openings. Preferably the air opening is
designed in the forntof a nozzl e whereby the above effect is intensified

further. he air openi ngnis al so preferably desig hat its
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operation of the funme cupboard this should be achieved through this
pr ef er r eccldged ghhe risk of hazardous substance escaping when the sash is then
opened is thus drastically reduced.

As the supportive flow effect is also achieved without supportive
flow technology by the air opening or air gap, the air supply for the
supportive flow technology can be switched off when the sash is closed,
which results in a further energy saving. In addition, the noise level of
the laboratory fume cupboard is reduced by switching off the air to the
fans supplying air to the supportive flow openings.

Preferably the air opening is designed in the form of a nozzle
whereby the above effect is intensified further.

The air opening is also preferably designed so that its width
increases in the horizontal direction from the interior of the fume
cupboard to the exterior of the fume cupboard.

According to a preferred embodiment of the invention the
geometry of the air opening is such that a hypothetical flow of particles
or liquid flowing in a straight line perpendicularly to the surface of the
sash cannot pass from the interior of the fume cupboard to the exterior
of the fume cupboard. This geometry ensures that in spite of the gap
between the sash and the fume cupboard post, the primary function of
the laboratory fume cupboard, namely protection against splashes and
splinter, is preserved. It is important that no particles or liguids can
pass from the interior of the fume cupboard to the external of the fume



In accordance with a preferred formof enbodi nent of the invention a
vertical outer edge of the frame section of the sash facing the interior of
the funme cupboard is in the horizontal direction perpendicularly aligned to
the surface of the sash with a vertical outer edge of the side post.
Preferably the outer edge of the frame gection of the sash is aligned with
the outer edge of the side post over the entire length of the frane
section. The alignment of these two edges assures protection agai nst

spl ashes and splinters over the entire height of the sash. The outer
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fume cupboard.
chamber and a second chamber, whereby the second chamber has at
least one air outlet. An element throttling the air flow through the
chambers can be arranged between the first chamber and the second
chamber. By way of the element throttling the air flow, upstream of the
throttle element a pressure can be built up in the frame profile, as a
result of which the pressure distribution at the air outlet is evened out
along the frame profile. This ensures even blowing out of the supportive
or supplied air through the air opening, which, in turn ensures even
volumetric flow distribution in the entire fume cupboard, but particularly
in the area of the wall surfaces in the interior of the fume cupboard. The
first chamber forms a kind of preliminary chamber in which a pressure
cushion is produced which ensures an even pressure distribution in the
second blow out chamber and thus even blowing out. In addition, the
time the supplied air remains in the hollow space of the frame profile is

also increased by the throttle element.



A preferred enbodi mrent of the invention is described below with reference
to the attached draw ngs. Fig. 1 shows a perspective front view of a
| aborat ory fune cupboard equi pped with supportive flow technol ogy

Fig. 2 shows a cross-section through the | aboratory fume cupboard shown in
Fig. 1 in which flow arrows indicate thg_effect of the invention with a
partially opened sash; Fig. 3 shows a view of a franme profile

i ntended for use as a side post of a laboratory funme cupboard with
supportive flow technol ogy WS a CJO0Ss- gﬁtlonal Vi ew
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when t he gafdbwbpen cvbset has an advantageous effect on the energy
efficiency of the laboratory fume cupboard.
A preferred embodiment of the invention is described below with
reference to the attached drawings.
Fig. 1 shows a perspective front view of a laboratory fume
cupboard equipped with supportive flow technology
Fig. 2 shows a cross-section through the laboratory fume
cupboard shown in Fig. 1 in which flow arrows indicate the effect of the
invention with a partially opened sash;
Fig. 3 shows a view of a frame profile intended for use as a side
post of a laboratory fume cupboard with supportive flow technology and
Fig. 4 shows a cross-sectional view of the frame profile shown in
Fig. 3 along line D-D and a sash.
The laboratory fume cupboard 100 shows in a perspective view in
Fig. 1 has an fume cupboard interior which at the rear is defined by a
deflector 40, laterally by side walls 36, at the front by a closable sash
30 and at the top by a ceiling 48. The sash 30 is designed in muitiple
parts so that several vertically moveable window elements run
telescopically one after the other in the same way when opening and
closing the sash. When the sash is closed the lowest window element
has an airfoil profile 32 on its front edge. The sash 30 also has
horizontally moveable window elements which also give the laboratory
personnel access to the interior of the fume cupboard when the sash 30

is closed.



- 8 - At this point it is pointed out that the sash 30 can al so be
designed as a two-part sliding window, both parts of which can noved in
opposite directions vertically. In this case the counter-running parts are
connected via cables or belts and deflecting rollers with weights
count er bal anci ng the wei ght of the sashy _ Bet ween the deflector 40 and
the rear wall 62 (Fig. 2) of the fune cupboard housing 60 there is a
channel |eading to an exhaust air collection channel 50 at the top of the

| aborat ory fune cupboard. The exhaust air collection chanpel 50 is
connected to akt ‘dmﬁmntat is peinted outthat Hae sashnd0 k@n alsyPsi de.

Beneath the workto the interior, of
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| abor at orc;oifentmrcnhbnaed 5008t shewopi of the laboratosydume wp&&%ddgﬂ'@ pur el y
e cuprouhadst Plircalabiiite ChanBEs Sojs FanRerisbin Ao BE, Bir dayte™ ¥
21 s0 et obae R PR EREindHde Do "S andar ds DI N EN 14175 appl i cabl e on
the day of appkegasttythe Veriktope34witgas iisteror off the feete thpboaodithenent s
of other standards, such as ASHRAE 110/ 1995 which is valid for the USA

is a furnlshlng unit which is used as a storage space for various

laboratory equipment.

The side posts of the laboratory fume cupboard have airfoil

profiles 10 on the inflow side. Equally, the front edge, which is in the

area of the worktop 34 or a part thereof, is also provided with an airfoil

profile 20 on the inflow side. The airfoil-like profile geometry ensures a

low-turbulence or turbulence-free inflow of room air into the interior of

the fume cupboard when the sash is partially or fully open. If the sash

has an air gap in the area of the airfoil profile the effect of low-

turbulence or turbulence-free inflow of room air into the interior of the

fume cupboard is also achieved when the sash is closed.

The laboratory fume cupboard 100 shown in Fig. 1 is should be

considered purely as an example as the invention can be used in

various types of laboratory fume cupboards, for example, table-top

fume cupboards, low-ceiling table-top fume cupboards or walk-in fume

cupboard. These fume cupboards also meet the requirements of

European standards DIN EN 14175 applicable on the day of application.

The fume cupboards may also meet the requirements of other

standards, such as ASHRAE 110/1995 which is valid for the USA.



-9 - In a very sinplified manner Fig. 2 shows the flow of the

I nfl ow ng roomair 300, the supportive air 200, 400 and the exhaust air
within the interior of the fume cupboard and in the channel between the
defl ector 40 and the rear wall towards the exhaust air collection channel
50. At its base the deflector 504ds at a distance fromthe worktop 34
of the interior of the fune cupboard and fromthe rear wall 62 of the
housing, as a result of which an exhaust air channel is fornmed. The

defl ector 40 al so has a nunber of |ongitudinal openings 43, 44 through
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is shown enlarged in the illustration on the right.
and vapours can be directed to the exhaust air collection channel 50.
Although not shown in Fig. 1 and Fig. 2, the deflector 40 can be at a
distance from the side walls 36 of the fume cupboard housing. Through
a thus formed exhaust air channel, exhaust air can also be directed
through the deflector into the exhaust air channel.
As shown in Fig. 2, through the invention room air 300 can also
flow into the interior of the fume cupboard above the lower edge of the
sash 30 designed as an airfoil profile when the sash 30 is partially open.
This is achieved through the gap 70, formed between the sash 30 and
the side posts 10, the geometry of which is described in more detail
with reference to Fig. 4.
On the deflector 40 a number of supports 46 can be seen into
which rods can be detachably clamped which act as holders for test
assemblies in the interior of the fume cupboard.
Fig. 3 shows view of a side post frame profile 10, in the
illustration on the left in a side view and in the illustration in the middle
in a perspective view. The circled area in the middle illustration is

shown enlarged in the illustration on the right.



- 10 - In addition to the guide for the vertically noveabl e sash and
stop 15 which defines the fully open position of the sash, the frane
profile 10, which fornms the section of the side post facing the sash 30,
has an opening 19 in the end section on the bottom through which the
inflowng air is blown under pressure into the frame profile 10. This
opening 19 leads to a first chanber 12 (Fig. 4) which runs the entire

|l ength of the frame profile and which is connected in fluid terms with a
second chanber 13. The second chanber -I® al so runs the entire length of the
frame profile 10 and has a nunber of slit-like outlet opening 14 through
which the blowin inflowng air is blowout in the formof supportive flows
400. At t hhsaddition tbtthiesguidefoedhewertibally mmledbi@sashraid s 10 are
provi ded on_both S|des of the sash 30 and that the shape of the outlet

openi ngs dokz WiHEh gefiaes shgdullyiqnan Resitipp ¢fthg %Q?rbc?ﬁéefﬁﬁlﬂ erafde only one

out1 et _openi aowhRPRrATOICEdcib) 6f the shdt bBE: fIf Phe dBSnogntiaLEHS ST it
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sash 30 anobpémngriéhm mméndesemowmmhhebopm tfiraugh wihith fost of the

| aboratory .fume.cupboa reci sel air o Ini IS. between the
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frame prof id kA f1@:!éwstﬂ¢ea$@§dﬁcham\b@rqu (l*lg g?'vﬂﬁch'rﬁh@rthb%lﬁﬂ)e for the

sash 30 is provi geonetry of the alr opening 70 is selected so that
t he penetrdength @f tlparftameasrome anduvmlcms poanestediiry floid terens mitdr Bor of

wnion T Fieond alpBena 3G e i ke 1PRIBE LB R ot RGN o
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t he vertlcally runni ng outer edge 15a of the frame profile 10. In

the exanpl €hsdegh whickithe oy wiflovgpaminis blow 9”56‘22"8 foFmefnel - shaped

withits W'Sq&% romthe interior to the exterior of the fune
cupboard (in |dragé%ﬁ$nqup to botton). This geonetry of the air

opening 70 all om mlsqﬂunit itde paintead but thait sweh flahee peofilesti®arat eri or  of
~the fume cu vm h.the h 30 ose ori zont slide w ndows
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cont i nuous arro (); energ fromthe outlet opening 14 of profile
10 noves tcmﬁ:leisonaemngd:arbe providednwhkichos mfthetf@rmuqéooep:lm’ammus the form

of a wall QW and transports hazardous substance toward the rear and out
of the |nte€|1|0r of the fume cupboard. The nozzl e-shaped air opening 70

between the frangitheetdreRc8toFigt Aaarsaflopéhiaghrt §IR 70 aprovigkdl € 10 of the
fume cupboard post al so ensures adequate splash and splinter protection.
between the sash 30 and the frame profile 10 which is part of the side
post of the laboratory fume cupboard 60. More precisely, the air
opening is between the left, oblique outer edge of the sash shown in
Fig. 4 and the section of frame profile 10 facing the sash in which the
guide (lower bulge) for the sash 30 is provided. The geometry of the air
opening 70 is selected so that the penetration of particles or fluids is
prevented from the interior of the fume cupboard in a direction
essentially perpendicular to the surface which in Fig. 4 is on the upper
side of the frame section 31 of the sash 30. For this purpose the
vertically running outer edge 31a is aligned with the vertically running

outer edge 15a of the frame profile 10.



The advant ageous effect of the nozzl e-shaped air opening 70 is not only
seen in | aboratory funme cupboard equi pped with supportive flow technol ogy.
Even with supportive flows being blown out through the frame profile 10,
roomair (indicated by a dashed arrowin Fig. 4) can enter the interior of
the funme cupboard through the air opanipg 70 due to the suction effect of
the exhaust air and travel along the walls in the interior of the fune
cupboard to the deflector. In this way, even in a | aboratory fune cupboard
wi t hout supportive flow technol ogy the m ni nrum exhaust ajr volunetric flow

i s reduced, win thepxampleghowndnarigardiRe @itepgping dileisyNOFHRH in turn
h t ffect . . fici . b f
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safety of the fume cupboard in that the inflow is provi

ci 1 cunf erafnithieafumeoe pieakhshheMazzie tehanashabt opaRing 7%gg$tvp¢%mith@ 32 the
sash 30 it Bicin 2 of Thelapin SECHRARE SIS BBHRL e ol L1,
o vent: SA{Gategts it LALErasasBhucte e eypbeprAteTh K, o 1 e
fume cupboar d THeadivhatsgsbus effdasel Gt ndazke-dhapedcairl gperddgcé8 ishe ri sk
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flow technology. Even with supportive flows being blown out through

the frame profile 10, room air (indicated by a dashed arrow in Fig. 4)

can enter the interior of the fume cupboard through the air opening 70

due to the suction effect of the exhaust air and travel along the walls in

the interior of the fume cupboard to the deflector. In this way, even in a

laboratory fume cupboard without supportive flow technology the

minimum exhaust air volumetric flow is reduced, while observing the

standardised escape safety, which in turn has an advantageous effect

on the energy efficiency of the laboratory fume cupboard.

There is also a further effect relating to the safety of the

laboratory fume cupboard. As the sash is of course not hermetically or

air-tight sealed, when the sash is closed due to the suction effect of the

exhaust air in the interior of the fume cupboard, room air flows into

interior of the fume cupboard at high speed through the residual



As the supportive flow effect is also achieved wi thout supportive flows as
a result of the air opening or air gap 70, when the sash 30 is cl osed the
air supply for the supportive flows 200, 400 can, for exanple, be swtched
of f which achieves a further energy saving. In addition, the noise |evel of
the | aboratory fune cupboard is reducgq y switching off the fans which

convey the air to the supportive flow dpeni ngs 14. As can al so be
seen in the cross-sectional viewin Fig. 4, the supportive flow shown by
t he continuous arrow noves in a direction - 13 - fromthe frane profile 10

whi ch i s apeamgsireguanglyepresemeabavierarslpeiew the $a&h £ Faisedisfiawing 10 and
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arranged vertically along the frame profile 10. The even air outlet ensures
an even villairdiariar ¢f tve @iste cbpboand al.engdindasiwaehirmithacashsgnf t he

interior of the fune cupboard, which in tyrn has, an vant agequs effect on
the mi ni n@@sWRLe Imahid IG‘PrB@‘?ﬁ“EFaF'I%\ﬁW‘LI‘Lﬁbth%F@%t‘P@a@ &?ég’fgg?ﬂscan ext end
over the | t | , | t.over the
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Cr 0Ss- secipsdquantedbeRing of thetdisH.rame profile is designed as a one-piece
profile 10. The semicircul ar bulges 17 on the inner side are guides for the

sash 30. SectiBne Bdr ghpt A friovided hetnaen the side pointa andisash nside is for
st et g et BRERLAGhPLr ie AVTE BRSOl (S RO LAt L
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its end igdsh Bloeakbanas prodirl gad {ndurshoyvial extdnging over the width of the
sash 30, but if not the inflow is evened out in particular in the area of
the side walls 36 of the interior of the fume cupboard. This results in
the prevention of non-directional and/or turbulent flow in the interior of
the fume cupboard when the sash is close 30. This drastically reduces
the risk of escape of hazardous substance on subsequent opening of the
sash 30.
As the supportive flow effect is also achieved without supportive
flows as a result of the air opening or air gap 70, when the sash 30 is
closed the air supply for the supportive flows 200, 400 can, for
example, be switched off which achieves a further energy saving. In
addition, the noise level of the laboratory fume cupboard is reduced by
switching off the fans which convey the air to the supportive flow
openings 14.
As can also be seen in the cross-sectional view in Fig. 4, the

supportive flow shown by the continuous arrow moves in a direction



The throttle element 11 can have openings wth a spacing and/or size that
varies along the frane profile 10. Mre particularly, the - 14 - spacing
and/ or the size of the openings in the throttle elenment 11 can increase or
decrease with increasing distance fromthe worktop 34 in order to guarantee
even bl owi ng out of the supportive floys 400 over all the outlet openings
14. In other words, as the inlet point of the inflowair in this exanple of
enbodi ment of the frane profile 10 is at the bottom i.e. in the area of
the worktop 24, through a specifically selected arrangenent and size of the
openi ngs firam keetfrada peofdieeh@vhighdiscat aRrase apale Fa thenanRgesurtagene

throttle ¢grqgss—section,.. ressure, di.stir] byt e chanber s
12 13 ekl e repDedarLe At BB R o6 BtDhE e Bl e e iristorkdl "oan
be changegheafiphg étﬂ}%éé@ﬁfﬁ’i@di%@tiéﬁ-correspor'\éisfa_ roRIrfbteY # ther the
inflow air 1s in the upper part of the frame profile 10, the throttle
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particularly on the wall surfaces 36 and base area 34. To optim se this
vol unetric fl dBetween tbeatfirsh chaenbeandizgndutheopecomdshamber tls abthaa, 47,
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1) . Thr outfottire dlosrersell a pféssuref isspirgdudad i ahe f280 chéPiben 1he area of
t he vvorktoB 34 and in the area of the wall surfaces 36 of the interior of

t he fume whishols suttisienteknallow gvenaaid Quiet fremaadothe aimettlietes are

' ranSportoepder%\ﬁ%)é wra?'? rrfgcta evel-r%{c%ﬁg/ asllointgsth4e2frame profile 10. The even air
outiet ensures an even volumetric flow distribution along the wall
surfaces 36 of the interior of the fume cupboard, which in turn has an
advantageous effect on the minimum exhaust air volumetric flow. The
throttle element 11 can extend over the entire length of the frame
profile 10, but at least over the length over which the air outlet
openings 14 are distributed.

In the cross-sectional view in Fig. 4 the frame profile is designed
as a one-piece profile 10. The semicircular bulges 17 on the inner side
are guides for the sash 30. Section 18 of the first chamber 12 located
laterally inside is for fastening to the housing of the fume cupboard. For
fastening the throttle element 11 between the first and the second
chamber 12, 13 there are two webs each with a groove cor'responding
to the thickness of the throttle element 11. In this way the throttle
element 11 can be pushed through with its end into the frame profile 10
during assembly.

The throttle element 11 can have openings with a spacing and/or
size that varies along the frame profile 10. More particularly, the



- 15 - Accordi ngly extraction opening 47 at the rear of the ceiling
48 can be |l arger than openings 49 facing the sash 30. - 16 - Cains

1. Laboratory fume cupboard (100) conprising a sash (30), connected in a
noveabl e manner with a | aboratory housing (60), for opening and closing a
fume cupboard interior, wherein betweegthe sash (30) and a side post (10)
of the | aboratory housing (60) an air oOpening (70) is provided which is
constructed for producing wall flows in the fume cupboard interior.

2. Laboratory fume cupboard (100) in accordance with claim1, wherein the
ai r openisppging)and/aictha sizehablue openings in the throttle element 11 can

increase or decrease with increasing distance from the worktop 34 in
order to guarantee even blowing out of the supportive flows 400 over
all the outlet openings 14. In other words, as the inlet point of the
inflow air in this example of embodiment of the frame profile 10 is at
the bottom, i.e. in the area of the worktop 24, through a specifically
selected arrangement and size of the openings in the throttle element
and/or through specific changes in the throttle cross-section, the
pressure distribution between the two chambers 12, 13 and the speed
distribution of the blown out supportive air 400 can be changed along
the frame profile 10.

If the inlet point for the inflow air is in the upper part of the frame
profile 10, the throttle cross-section of the throttle element 11 can be
reversed accordingly along the frame profile 10. Equally the throttle
cross-section of the throttle element 21 can be adapted in as desired in
the frame profile 20.

Specific selectibn of the throttle cross-section of the throttle
element 11 arranged within the frame profile 10 advantageously
influences the volumetric flow distribution in the interior of the fume
cupboard, more particularly on the wall surfaces 36 and base area 34.
To optimise this volumetric flow distribution the drawing out openings
or slits 42, 44, 47, 49 provided on the deflector 40 and on the ceiling 48
in the interior of the fume chamber can be adapted accordingly. For this
reason the slits 42 in provided on the wall side in the deflector in the
area of the worktop are longer than the slits 44 in the middle of the
deflector 40 (see Fig. 1). Through the increased inflow of supportive air
200, 400 in the area of the worktop 34 and in the area of the wall
surfaces 36 of the interior of the fume cupboard more exhaust air and
thus hazardous substances are transported away through the larger
slits 42.



3. Laboratory fume cupboard (100) in accordance with claim1 or 2, wherein
the air opening (70) becones broader in a horizontal direction fromthe
interior to the exterior of the fume cupboard. 4. Laboratory fune
cupboard (100) in accordance with any one of the preceding clains, wherein
the geometry of the air opening (70) iggsuch that a hypothetical particle
or fluid flow running essentially in a'straight line perpendicularly to the
surface of the sash (30) cannot pass fromthe interior to the exterior of
the fune cupboard. 5. Laboratory funme cupboard (100) |n accordance
with any one dicaardipglycexiragtionaepeninghéreaththe veariof fheRilingedyamsia)

of a fra ectl 31) of th the interior of the fune
cupboard QFQQﬂw Rbgnﬁ%9$gghﬁﬁrné%$%%%$%i@g%rpendicuIar to the surface
of the sash (30) with a vertical outer edge (15a) of the side post (10). -

17 - 6. Laboratory fune cupboard (100) in accordance with claimb5,
wherein the outer edge (31a) is aligned with the outer edge (15a) over the
entire length of the frame section (31). 7. Laboratory fune cupboard

(100) in accordance with claim5 or 6, wherein the outer edge (15a) is
provided on an airfoil-shaped inflow surface (15) of the side post (10).



8. Laboratory fume cupboard (100) in accordance with any one of the
preceding clainms, wherein the side post (10) is constructed as a frane
profile with a first chanber (12) and a second chanmber (13), wherein the
second chanber (13) has at |east one air outlet opening (14), and wherein
between the first chanber (12) and theqgecond chanber (13) an el ement (11)
Is arranged for throttling the air flow through the chanbers (12, 13).

9. Laboratory fune cupboard (100) in accordance with any one of the
preceding clains which is equipped with a supportive air flow system (20)
at a front edge in the area of the worktop (34) and a supporting air flow

systenl(Qﬁhﬂﬁ%the si de post.

1. Laboratory fume cupboard (100) comprising a sash (30),
connected in a moveable manner with a laboratory housing (60}, for
opening and closing a fume cupboard interior, wherein between the
sash (30) and a side post (10) of the laboratory housing (60) an air
opening (70) is provided which is constructed for producing wall flows in

the fume cupboard interior.

2. Laboratory fume cupboard (100) in accordance with claim 1,

wherein the air opening (70) is nozzle-shaped.

3. Laboratory fume cupboard (100) in accordance with claim 1
or 2, wherein the air opening (70) becomes broader in a horizontal
direction from the interior to the exterior of the fume cupboard.

4. Laboratory fume cupboard (100) in accordance with any one
of the preceding claims, wherein the geometry of the air opening (70) is
such that a hypothetical particle or fluid flow running essentially in a
straight line perpendicularly to the surface of the sash (30) cannot pass

from the interior to the exterior of the fume cupboard.

5. Laboratory fume cupboard (100) in accordance with any one
of the preceding claims, wherein a vertical outer edge (31a) of a frame
section (31) of the sash (30) facing the interior of the fume cupboard is
aligned in a horizontal direction perpendicular to the surface of the sash
(30) with a vertical outer edge (15a) of the side post (10).
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6. Laboratory fume cupboard (100} in accordance with claim 5,
wherein the outer edge (31a) is aligned with the outer edge (15a) over
the entire length of the frame section (31).

7. Laboratory fume cupboard (100) in accordance with claim 5
or 6, wherein the outer edge (15a) is provided on an airfoil-shaped
inflow surface (15) of the side post (10).

8. Laboratory fume cupboard (100) in accordance with any one
of the preceding claims, wherein the side post (10) is constructed as a
frame profile with a first chamber (12) and a second chamber (13),
wherein the second chamber (13) has at least one air outlet opening
(14), and wherein between the first chamber (12) and the second
chamber (13) an element (11) is arranged for throttling the air flow
through the chambers (12, 13).

9. Laboratory fume cupboard (100) in accordance with any one
of the preceding claims which is equipped with a supportive air flow
system (20) at a front edge in the area of the worktop (34) and a
supporting air flow system (10) in the side post.



