Evacuati on System wi th Exh&ust Gas C eani ng and Qperating Pré’%ﬁ’@%ﬁg«%
The i nvention concerns an evacuation systemw th exhaust gas & i gC g)f

t he cl eaning of exhaust gases wi th conponents which can be condensed above
reomtenperature, with at |east one vacuum punp unit for the generation of
a pressure difference with at |least a factor of 5 between an intake pipe
and a gas connecting pipe, and with at |east one cleaning unit placed after
it, with at |east one device fromthe grlodp of adsorbers, incineration
furnaces, gas scrubbers, gas reactors and neutralizers for the fluid nedia
supplied by the vacuum punp unit. Such evacuation systens are known. They
are used, for exanple, in connection with manufacturing installations of
the sem -conductor industry in which a whole series of toxic and reactive
gases are used. Thu¥vafFuatdqanfivnstem whthcRxHeawt depesiQieaningcess,
so-cal | ed CVD process, gasesandu@vexatima aPrnocesscdorhyliti des, phosphorous
‘hydri des, boron hydrides, TECS are used. In the dry etching process, a
whol e series of fluorine and chlorine conpounds nay be used. Since the~
processes involved are carried out under vacuum gases of the
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the gases are converted to an inert solid,
Such evacuation systems are known. They are used, for

example, in connection with manufacturing installations of the
semi-conductor industry in which a whole series of toxic and
reactive gases are used. Thus, for example, in the chemical
deposition process, so-called CVD process, gases such as certain
silicon hydrides, phosphorous hydrides, boron hydrides, TEOS are
used. In the dry etching process, a whole series of fluorine and
chlorine compounds may be used. Since the processes involved are
carried out under vacuum, gases of the above-mentioned types are
constantly drawn off. Since these represent a substantial hazard
to the environment, the exhaust gases from the vacuum pumps must’
be cleaned, for which purpose a whole series of exhaust gas
cleaning processes and systems are available.

As vacuum pumps, oil sealed, rotary sliding vane
compressors, dry sealed vacuum pump such as claw pumps, rotary
piston pumps, screw compressors and the like are preferably used,
before which can alsc be placed other wacuum pumps which operate
in lower pressure ranges.

It is known how to install behind such vacuum pumps exhaust
gas cleaning systems in which the following cleaning processes are
carried out:

- Conversion of the gases into salts in such a manner that
the gases are converted to an inert solid,



-2- - I nci neration and scrubbing of the gases wth subsequent
neutralization so that the original gases can be converted into dissol ved
solids and di sposed of, - The adsorption of the gases into speci al

adsor pti on beds which bind the gases to their surfaces and are enclosed in
canisters or cartridges (for exanple, activated charcoal or zeolite). It is
al so known how to connect nultiple production installations for

seni -conductor elenents to manifol ds. Si4ice the production processes in the
i ndi vi dual production units do not run synchronously, gas m xtures are
formed in the mani fold whose conponents react with each other and form new,
sonetinmes harnful, conpounds. At the current state of technol ogy, there
are, however, between the vacuum punps or vacuum punp sets and the cl eani ng
devi ces, | ong pi pes whose length can be up to 15 mor nore. As a result,
enor nous heat | osses Ecideratlivadand sdriubbihfeopi fhgases! vitie! nubddaedew
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At the current state of technology, there are, however,
between the vacuum pumps or vacuum pump sets and the cleaning
devices, long pipes whose length can be up to 15 m or more. As a
result, enormous heat losses are involved, so that the piping
cools below the dew point of the components capable of
condensation. This has the decisive disadvantage that at least a
part of the gases condenses in the piping involved, and is
sublimated at a later time. This leads not only to substantial
maintenance and cleaning costs, but also to hazards to the
employees who carry out this work. Especially hazardous in this
regard are certain fluorine compounds which react with the
humidity in the air to form hydrofluoric acid, which is found in
liquid form in the piping systems described. Even a single drop of
hydrofluoric acid can lead to substantial etching of the skin;
vapor and gaseous fluoride compounds represent a substantial
danger to the respiratory system.

In part, the above described condensation of harmful
materials in the pipe was accepted because the result was only an
apparently improved cleaning effect in the exhaust gas cleaning
systems.

The cleaning of piping, however, results in a substantial
risk for the environment, personnel and for the installations,



risk for the environment, personnel and for the installations, -3- since
tHe condensates sonetines lead to leaks in the flange connections and even
to the pipes being eaten through. Further, a backward diffusion of exhaust
gases into the vacuum punps has been observed in which, for exanple, the
dry punp process has been substantially damaged. In the end, on the one
hand t he vacuum punps, and on the other hand the gas cl eaning systens, need
their own installation surfaces, which-l®ads to a substantial increase in

t he investnent costs of such installations, not to nention the fact that in
sone cases appropriate installation surfaces at a suitable |ocation are not
available. This leads to a substantial increase in the I ength of the piping
systens which are already problematic. Through DE 43 14 942 Al, it is known
to pl ace aisepdihet condetsatesicidmetimgs berd i dgaksf ianthevfdiaagehe suction
fan i s pl acemectfiicars wnd sepmrtd che Phepekrveing estehl through.s Fuetheer a
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sequence gﬁb§ggﬁﬁQMQy-aaﬂa§g§tlon fan, the problemof dirtying the
connecting pi pes does not arise. The problen1mhich the invention is to
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Through DE 43 14 942 aAl, it is known to place a separator and
a suction fan on a single frame where the suction fan is placed
after the separator. The known installation is neither provided
nor suitable for vacuum operation because, as a result of using a
suction fan, only moderate pressure decreases can be achieved. In
the known sequence of separator and suction fan, the problem of
dirtying the connecting pipes does not arise.

The problem which the invention is to solve is therefore to
provide an evacuation system of the type described at the
beginning in which the formation of condensates with the.
consequences described is avoided, but at least is reduced
substantially and which needs a substantially smaller installation
surface.

The solution to this problem is carried out by the evacuation
system described at the beglnnlng, in accordance with the
invention, by:

a) combining the at least one vacuum pump unit and the at least
one cleaning unit into a single component, and

b) limiting the gas connecting piping to a length in which the
gas connecting piping is at least substantially without the
addition of outside heat, capable of being kept at a
temperature above the. condensation temperature of the
components which are capable of being condensed, by the heat



gas connecting piping is at |east substantially w thout the addition of
out si de heat, capable of being kept at a tenperature above the condensation
tenperature of the conponents which are capabl e of being condensed, by the
heat -4- of conpression of the vacuum punp unit. The conbining of at

| east one vacuum punp unit on the one hand and at | east one cleaning unit
on the other hand to a single conponent |eads to an extrenely conpact
construction, but especially to substéhtial shortening of the gas

connecti ng pi pe between the vacuum punp unit and the cleaning unit.
Consequently, as a rule, outside heating (the positive addition of heat) of
the gas connecting piping and subsequent piping and valves up to the
cleaning unit can be dispensed with. It is, howeyer, advantageous to
provide these mifpeompression (9f APen¥ARAMM RFRLERSE - wr appi ng in order to
support the effects of the gas heating through the vacuum punp_unit, so
that in every theeconhipisatedrtoflensEneng ‘@CWXPBmEUB'S%%rRS’e§hPs°§?event ed
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i nvol ved ristede® 8nhéi Paburk D ubBathesd tdHe iciepsifigaidit possible to nmake
up the basic frane fromsnmaller partial frames. This is in substantial

contradi ction tQ e, shaie s Q' Oeuté{aéf\%&hmedtﬁ&aéi%sﬂ:aaaes for the
Wi

vacuum punp, n tshesaethiest hand are
conpl et el y separ g%s g 2 gﬁ%ﬁeﬂ&fﬁ 8 i &ggamms The
di mensi on ngu or| z Eas C sa be&i\a@rh 400
to 1200 cn?'% imobpye 360 ko a’%?geg%r% $ho %;‘j %i_éc;:g 5

advant ages® %ﬁ“\?ﬁ é’r’f‘geé%h%ﬁ% © on onl

surfaces «Fas é'kP&ltP-&SI Eh%'%‘l‘gli S YRGBT "F’E’n“@?‘tha? %Fa iggfg 5:a a%d

smal | condensation of harmful or tOXIC substances 1s prevente the

greatest extent possible.

In this regard, it is especially advantageous if the vacuum
pump unit and the cleaning unit share a common frame.

The expression “common frame” does not necessarily mean that
what is involved must be a single frame. Rather, it is perfectly
possible to make up the basic frame from smaller partial frames.
This is in substantial contradiction to the state of technology in
which individual frames for the vacuum pump on the one hand and
for the cleaning unit on the other hand are completely separated
from each other and set up at different locations. The dimensions
of such - horizontal - basic frames are preferably between 400 to
1200 cm x 450 to 1300 cm.

The extremely short piping leads to two advantages which
mutually support each other: for one, only very small surfaces are
available for the condensation of harmful substances, and small
volumes for the collection of any liquid condensate. On the other
hand, the relatively high gas temperatures at the output of the
{last) vacuum pump result in a heating or keeping hot of the gas
connecting pipes at temperatures at which no or only a negligible
amount of condensation takes place. These output temperatures lie
in general between 80 and 240°C.

The expression “essentially without adding heat from outside”



vol unes for the collection of any liquid condensate. On the other hand, the
rel atively high gas tenperatures at the output of the (last) vacuum punp
result in a heating or keeping hot of the gas connecting pipes at
tenperatures at which no or only a negligible anmount of condensation takes
pl ace. These output tenperatures lie in general between 80 and [err] The
expression "essentially w thout addi ng heat from outside" -5- neans that
as a rul e outside heating of the gas Td&nnecting piping can be di spensed
with, nanely if the dew point of the conponents capable of condensing is
correspondi ngly low and the output tenperature of the exhaust gases from
the punps |lies above the dew points. By using punps with | ow out put

t enperatures and/ or gas conponents with high dew points, it may be
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out si de he%&gg, t he dew poi nt canno exceeded over the entire length of
the pipe due to the very small mass fl ow of gases In the case of the
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needed at ZERtl€hcithaonnegtien witthabighe d¢ring the start-up, the mass
problem must be taken into account {(cold start). Without outside

heating, the dew point cannot be exceeded over the entire length
of the pipe due to the very small mass flow of gases.

In the case of the object of the invention, the maximum
- length of the gas connecting pipe is approximately 2 m, so at most

approximately 10% and, due to the small resistance to flow, its
cross-section, its wall thickness and the surface can be kept
clearly smaller so that the mass problem in the case of a cold
start plays a secondary role. A possible continuous heating output -
could be reduced to less than 10% as compared with the state of
technology, if it is needed at all. The heating up in the case of
a cold start, by means of the exhaust gases, is possible in a
substantially shorter time and it can be achieved through
short-time pumping of compressed air which is completely
impossible in the state of technology.

The smaller pipe cross-section which is possible in the case
of the invention, also makes possible a higher rate of flow, so
that the static pressure rises relatively and the danger of
condensation of harmful substances is further reduced.

What is involved here is a synergistic effect: the hot
exhaust gases leaving the vacuum pump unit arrive through along
the shortest possible path in the shortest time and at a very high -
temperature in the cleaning unit. In case of a cold start, the



a cold start, by neans of the exhaust gases, is possible in a substantially
shorter tinme and it can be achi eved through short-tine punping of
conpressed air which is conpletely inpossible in the state of technol ogy.
The smal | er pipe cross-section which is possible in the case of the

i nvention, also nmakes possible a higher rate of flow, so that the static
pressure rises relatively and the danger of condensation of harnful
substances is further reduced. Wiat 78 Tnvol ved here is a synergistic
effect: the hot exhaust gases |eaving the vacuum punp unit arrive through
al ong the shortest possible path in the shortest tine and at a very high
tenperature in the cleaning unit. In case of a cold start, the - 6-
condensation risk can be prevented by bringing the gas connectlng pi pe to
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Cr OSs- result, it is possible, in case of a brea own or an inspection,

to separate not only the vacuum pump but also, together with it,
the cleaning unit from the production installation to which it is
attached, and replace it with a replacement unit which has the
same design and the same advantages.

By way of further development of the invention, it is
especially advantageous if the vacuum pump and the cleaning unit
are arranged within an imaginary square whose horizontal cross-
section is determined by the outside perimeter of the basic frame.
As a result, it is possible to supplement the basic frame with
vertical supports and horizontal beams to a carrier of housing
walls so that the entire aggregate can be produced as a completely
enclosed unit.

It is further advantageous if the at least one vacuum pump is
assigned a central control unit for the vacuum pump and for the
cleaning unit. In an especially advantageous manner, there is
assigned to the control unit an indicating unit for at least a
portion of the operating parameters of the vacuum pump and
cleaning unit in connection with which this control unit also can
contain a control device for further functions such as, for
example, for the rinsing of the vacuum pump with an inert gas.

In this regard, it is especially advantageous if the vacuum
pump unit - if applicable as the last stage - has a three-bladed
dry rotor pump which works in the pressure range between 10-2 mbar



section is determ ned by the outside perineter of the basic frane. As a
result, it is possible to supplenent the basic frame with vertical supports
and horizontal beans to a carrier of housing walls so that the entire
aggregate can be produced as a conpletely enclosed unit. It is further
advant ageous if the at |east one vacuum punp is assigned a central control
unit for the vacuum punp and for the cleaning unit. In an especially
advant ageous manner, there is assigned 40 the control unit an indicating
unit for at least a portion of the operating paraneters of the. vacuum punp
and cleaning unit in connection with which this control unit also can
contain a control device for further functions such as, for exanple, for
the rinsing of the vacuum punp with an inert gas. In this regard, it is
especi al | gnd MO appaous i f the vacuum punp unit - if applicable as the | ast
stage - has a three-bladed dry rotor punp which works in the pressure range
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Furthermore, the use of exhaust mufflers can be dispensed
with. This has the additional advantages that the exhaust gas path
must not be expanded by passage through the muffler and its inner
surfaces. The power loss is therefore less, and a cleaning point
with potential hazards is removed since a muffler would be a
device in which the condensation of harmful materials occurs
preferentially.

This is especially the case if - regarded in the direction of
flow of the exhaust gases ~ a roots pump is placed as the first
stage before the three-bladed dry rotor pump, which operates in a
pressure range between 10-3 mbar and 10 mbar.

It is further advantageous if a switch-over valwve is placed
in the gas connecting piping through which the exhaust gases can
be fed optionally to the combustion furnace and the exhaust gas
pipe. This makes it possible to continue the operation of the
installation during a replacement of the cleaning unit.

The cleaning unit can advantageously consist of at least one
device from the group adsorbers, combustion furnaces, gas
scrubbers, gas reactors and neutralizers.

The invention also concerns an operating process for the
above-described evacuation system. In order to solve the same
problem, it is provided that the cleaning unit is operated with an



device in which the condensation of harnful materials occurs
preferentially. This is especially the case if - regarded in the direction
of flow of the exhaust gases - a roots punp is placed as the first stage
before the three-bladed dry rotor punp, which operates in a pressure range
between [err] nbar and 10 nmbar. It is further advantageous if a sw tch-over
valve is placed in the gas connecting piping through which the exhaust
gases can be fed optionally to the conmBustion furnace and the exhaust gas
pi pe. This makes it possible to continue the operation of the installation
during a replacenment of the cleaning unit. The cleaning unit can

advant ageously consi st 'of at | east one device fromthe group adsorbers,
conmbustion furnaces, gas scrubbers, gas reactors and neutralizers. The
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electric nmotor 5 and_a gear box 6, which are integral conponents of the
vacuun1prﬁk9q¥§ andthﬁ ower part of a variant of the item shown in Figure

In Figure 1, an evacuation system 1 is represented in which,
on a rectangular horizontal frame 2, a vacuum pump unit 4 is
attached, consisting of a series arrangement of a roots pump 4a
and a three-bladed dry rotor pump 4b. These are driven by an
electric motor 5 and a gear box 6, which are integral components
of the vacuum pumps 4a and 4b.

The vacuum pump unit 4 includes an intake pipe 7, which 1s
connected through a pipe coupling 8 to a manufacturing
installation for semi-conductor components which is not shown. The
pressure side of the vacuum pump unit 4 is connected through a gas
pipe 9 to a cleaning unit 10, which in this case is equipped as a
combustion furnace with a burner and a vertical main axis A-A. The
design of a such a cleaning unit is explained in greater detail
below, so that the internal design details given above are only
indicative. The combustion gas is brought in through a pipe 11 and
the cleaned exhaust gases in compliance with legal requirements of
the TA air are released to the atmosphere through an exhaust gas
pipe 12 either immediately or through a manifold not shown here
(*“TA air” in English is “TLV = threshold level value” for air).

The base frame 2 is supplemented by four braces 13, an
intermediate frame 14 and an upper frame 15 to a supporting
structure which at least in its area between the base frame 2 and
the intermediate frame 14 can be closed in by wall elements which
are not shown. It should be recognized that the vacuum pump unit 4
and the cleaning unit 10 are placed inside an imaginary rectangle



The vacuum punp unit 4 includes an intake pipe 7, which is connected

t hrough a pipe coupling 8 to a manufacturing installation for

sem - conduct or conponents which is not shown. The pressure side of the

vacuum punp unit 4 is connected through a gas pipe 9 to a cleaning unit 10,
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are only indicative. The conbustion gas is brought in through a pipe 11 and

t he cl eaned exhaust gases in conpliance wwth [ egal requirements of the TA

air are released to the atmosphere through an exhaust gas pipe 12 either

i mmedi ately or through a manifold not shown here ("TA air" in English is

"TLV = t hrelstssd hdrevehtald| asdsd-@ecaion. idhiethardnbdabe hd soutisigeenent ed by

four bracesedidjetar offit ehatbkhsd Erhimane ddd athik aerttppel bBrsues 13 .to0 a

supporting structure which at least in its area between the base frame 2

and the interneficigehhang k€A BAsChosafbidtitn Watha&d SENLS uﬂ&hﬁhtﬁ‘ée

not shown.gdd sdeaubdpbesr RisZedrbhigh 4 NRMRRULHRP %_ﬂ'ztz %nan

cl eani ng Ugddmekt aLe Phe WtiidR g8s | {@%ﬂﬁ{ he! SRt

oL 2ot AR 250ELE NS &, q@eargh a(ﬁél G,-gyLSige, 1@4%&%@ g base
Wl

f 2 I

fL?ggge gl 'ﬂ:her %Ekﬁ gas f gl&ﬁ%u rr%eté)l Ieeg’%tﬁ&? °t‘1aﬁst’-ano v r, va: \ég
22 ano 2 S S ﬂiggg prl it CRtacm The
conbust i on ﬁaﬁ?@?y i‘:’é %ﬁ e? e?s ‘Eﬁe' Kyge2shindugimd s det Rerugitpe 24,

a washi ng ’rrf‘%ﬂch&rcPﬁ?t%rF&réuHBt BsSFAAIY FROKI @8- (KOH), is added and by
means of a cone nozzle which is not shown is sprayed in the shape of a
cone. The washilagtheg@bwnvard)ddgghtiom: @ cieactiani clmaniiexo 2gh falivws agee t ank
25. I n t hecabmshard formeste @i; anrehe tremctibanbbamiaé ,f ahleowsmbist tarbust i on
furnace 2lgadses ahe fextdierwmonkenbed  uding chebwathiy liquid. The washing
llquld is finally returned to the storage tank 25 using a drain
pipe 27.

The combustion gases finally flow upward and are brought
through an aerosol filter 28 in which a further pipe 29 for the
addition of the washing liquid from the storage tank 25 opens. On
its ends as well, there is a cone nozzle, which is not shown,
producing a cone shaped spray of washing liquid.

From the switch-over valve 22, a further pipe segment 9b
leads into the gas pipe 12. In normal operation of the device, the
pipe segment 9b is blocked off. Only for short intervals of time
in which the combustion furnace 21 and/or the reaction chamber 26
are being replaced or cleaned, the exhaust gases can be fed
directly to the exhaust gas pipe 12.

Figure 2 shows that the entire evacuation system can also be
provided with wheels 3 in order to facilitate a change in
location. Further, inside the component between the pipe coupling
8 and the intake side of the vacuum pump unit 4, a filter 31 and a
cut-off valve 32 are placed. This latter has the advantage that
the cleaning unit can be replaced or serviced while the vacuum
pump unit is running so that it is kept at temperature until a new
start-up takes place. As a result, the device is immediately fully
ready for operation and condensations of harmful substances inside



gases are further converted using the washing liquid. The washing liquid is
firnally returned to the storage tank 25 using a drain pipe 27. The
conbustion gases finally flow upward and are brought through an aerosol
ftlter 28 in which a further pipe 29 for the addition of the washing liquid
fromthe storage tank 25 opens. On its ends as well, there is a cone
nozzl e, which is not shown, producing a cone shaped spray of washing
liquid. Fromthe switch-over valve 22; 18 further pipe segnent 9b |eads into
the gas pipe 12. In nornmal operation of the device, the pipe segnent 9b is
bl ocked off. Only for short intervals of tinme in which the conmbustion
furnace 21 and/or the reaction chanber 26 are being replaced or cleaned,

t he exhaust gases can be fed directly to the exhaust gas pipe 12. Figure 2
shows t hathéhea®rin pempvasiatde prpveatedatial satbofpreaivied2nish wheel s 3
in order hetdadd hyakebailbadigedntrbcahione iy that, an nétutarnahe ceatpsnent
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control | thelsleld@swilbh fheisadicumegamplenigossibdedtortransmit control
commands for a motor switch, rinsing gas valves and cooling water
valves. On the contrary, the position signals are reported to the
control unit 15 through the leads 19 and, if necessary, to the
indicating equipment 18 for display.

Further, the central control unit 16 is connected through a
large number of data and control leads 20, of which also only two
leads are represented, with the cleaning unit 10. Through the
leads 20 can be transmitted, for example, pressure and temperature
of the gases in the gas connection pipe 9 to the control unit 16,
similarly signals for flame monitoring, temperature monitoring, .
water flow monitoring and a weight measuring device, if for
example the weight of an adsorber cartridge is measured, which
would show the exhaustion of an adsorber cartridge. In the other
direction, adjusting signals can be transmitted from the control
unit 16 for water flow, for heating current switch and for a
possibly present by-pass pipe for the cleaning unit 10. As a
result of this, both the measuring data and the adjustment signals
for the individual adjustment units of the cleaning unit 10 can be
represented on the display unit 18. Adjustment commands, desired
values, etc. can be input through the keyboard 17 into the control
unit 16.

As can be seen from Figure 1, the close spatial arrangement
of vacuum pump unit 4 on the one hand and the cleaning unit 10 on
the other hand allows the use of a single control device for both
units, which also takes up no additional installation space, but



associ ated adj usting devices. The two | eads 19 which are drawn in represent
all these | eads. Through the central control unit 16 and the |eads 19, it
is, for exanple, possible to transmt control comands for a notor swtch
rinsing gas val ves and cooling water valves. On the contrary, the position
signals are reported to the control unit 15 through the leads 19 and, if
necessary, to the indicating equipnment 18 for display. Further, the central
control unit 16 is connected through a ﬂaTge nunber of data and control

| eads 20, of which also only two | eads are represented, with the cl eaning
unit 10. Through the |leads 20 can be transmtted, for exanple, pressure and
tenperature of the gases in the gas connection pipe 9 to the control unit
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Fi gure 1, thaecentral qamtral devier difesanoalsache syppiemeniteddwdnhtéie one
hand and phettéxar myimtier i8 orderhecoplrevifiandbainentmtiion vaethé a single
control deperstimy pdaiametterss, which al so takes up no additional
installation space, but rat her can be placed on top of the vacuum unit
4. As a result, an extraordinarily conpact evacuation systemis achieved
whi ch can be replaced with a replacenent systemin an extrenely short tine.
The operating person has all the data of the punp systemon the one hand
and of the cleaning unit on the other hand in his field of



view so that a nonitoring pathway between separate control units can be
avoi ded, as can the running of correspondingly |ong control and data l eads,
whi ch woul d be necessary if the above-described equi prent—were installed in
different locations. If necessary, the central control de al so
be supplenented with a plotter or printer in order t \“ﬂ tation
on the operating paraneters. -12 - Patent C ains: ouatsi on system
(1) with exhaust gas cleaning for the ¢léaning of exhaust gases with
conponents whi ch can be condensed above roomtenperature, with at |east one
vacuum punp unit (4) for the generation of a pressure difference with at

| east a factor of 5 between an int d a gas connecting pipe
(9), and with at least one cleaning unit (10) pI aced after it sequentially,

with at |gast ghaclaeies 5yerehhe)owath aknadser saléaﬂﬁln@erﬁy
furnaces, gas {AldARRGES ofJ@RNAEAS szsawtaeea ﬁ f Id medi a
suppl i ed by the %%L&!@hp @éo g QE?EEGWVE A 13 odh tggT

| east one vacuu ast cone_cl eanin
conbined into &- aé 3 2;% gﬁg& g;‘m Phe? press r?egt"%%?g gg (9)
is limted to &% lFﬁsﬁ/n?' & §is FERER RF ot ol
a tenperature SPS SIEReEEiRg(PiNe 9\AA t ARGt WERR 3bdi9ashh oBe G&Fﬁ%gh%%t
t hrough the corffPdsPIAcREarLRRT tllffesﬁaléﬁaﬁ?-@%  WHER @ legsitcRnesdepise the
condensat i on t &ty £her gTORP 19 adsegbRTa: sigk atier: SNIDASES , 2gas
Evacuat i on sysisemubbezscogasnosatiors. agfianeutiralizexs tfori theé. finidhmedide
vacuum punp unisuppdiednbyt tive ctzzarumngumpi tni€ 104) share a common base frane
(2). 3. Evacehhiragteyszed i @@aeqrdance with Caim 1, characterized
a) the at least one vacuum pump unit {(4) and the at least
one cleaning unit (10) are combined into a single
assembly and that
b) the gas connecting pipe (9) is limited to a length in
which the gas connecting pipe (9) can be held at a
temperature at least essentially without the addition of
outside heat, through the compressor heat of the wvacuum
pump unit (4), which is above the condensation
temperature of the components which can condense. .

2. Evacuation system in accordance with Claim 1, characterized.
in that the vacuum pump unit (4) and the cleaning unit. (10)
share a common base frame (2).

3. Evacuation system in accordance with Claim 1, characterized
in that the common frame (2) is formed as movable chassis
with wheels (3).

4. Evacuation system in accordance with Claim 1, characterized
in that the vacuum pump unit (4) and the cleaning unit (10)
are arranged inside an imaginary rectangle whose horizontal

- cross-section is determined by the outside perimeter of the
base frame (2).

5. Evacuation system in accordance with Claim 1, characterized
in that there is placed over the at least one vacuum pump
unit (4) a central control unit (16) for the vacuum pump unit



in that the common_frane (2)-is-fornmed as novabl e chassis with wheels (3).
Evacuation systemin uﬁﬁﬂ&ince with Caiml, characterized in that

4."
t he vacuum purrp m lmm cleaning unit (10) are arranged inside an
| magi nary recta tal cross-section is_determned by the

out si de perineter of the base frame (2). 5. Evacua THF‘?H?*@ g¥£
accordance with Claim1, characterized,4n that therejis p Cﬁi MHe at
| east one vacuum punp unit (4) a central control uni+{16) e_vaguum

punp unit 20 MAY 1998 - 13 - (4) and for the cleanlng un|t (10). 6.
Evacuat i on{4)y simein fior adeordaaedng uhi€l 4L0)5, characterized in that there
I s placed over the at |east one vacuum punp unit (4) a display unit (18)

for at Ie@&a@dmaﬂ ogysm‘ent he %%Béiihﬂgep@iéﬁeéfﬁmoﬁ t 8fa ¥REULM PUFP uni t
(4) and t ov ¥agﬂgt59 gxg&enlln accordance W th
Claim1, c fyI%Z§§] $g % ?

t hr ee- bl ade ) % &ﬁ 8§e §a§ %.B Egéﬁ?e MR bet veen
10- 2 nbar %. CIE, QEubPFORRSYIRRYR URLhr dAhcRi ¥'e O ai m 1,
character|%k§944¥§iﬂﬁlt Q%@ seen fromthe direction of flow of the exhaust
gases - a roots punp (4a) is placed before the three-bladed dry rotor punp
(4b) as a Hvacstatsiagesystencinopetardante wipheShaim I Angieakedt@eized- 3 nbar
and 10 mhain thatFuanilatecitos paieMiht ¢4 Pr deRELiNg td &@é@lﬁla&é@r&%} erized
in that thewredingd WH)! whith VpbbPase¥eihi £abrdBidrdXiSn rranged

above the jhpsenflanen§2910d Gpfpvacuation systemin accor ance mn Cla|n19
characterized 1 n that t%e cﬁg%nlng unit (10) has a conbustion furnace (21)

with a fe a) for the gas to be cl eaned, a conbustion
%gmpu%tzgn.éystem Qn gccordance with Claim 1, characterized

in that - as seen from the direction of flow of the exhaust
gases - a roots pump (4a) is placed before the three-bladed
dry rotor pump (4b) as a first stage, which operates in a
pressure range between 10-3 mbar and 10 mbar.

Evacuation system in accordance with Claim 2, characterized
in that the cleaning unit (10) with a vertical main axis
(A-A) is arranged above the base frame (2).

Evacuation system in accordance with Claim , characterized in
that the cleaning unit (10) has a combustion furnace (21)
with a feed pipe (9a) for the gas to be cleaned, a combustion
gas feed pipe (11), an air feed pipe (23) and with a feed
pipe (24) for a washing liquid, and that below the combustion
furnace (21) a reaction chamber (26) is provided for placing
the combustion gases and washing liquid in contact.

Evacuation system in accordance with Claim 10, characterized
in that below the reaction chamber (26), in addition to the
vacuum pump unit (4), a storage tank (25) is placed for the
washing liquid which operates in a circulatory fashion.

Evacuation system in accordance with Claim 10, characterized
in that a switch-over valve (22) is placed in the gas
connecting pipe (9), as a result of which the exhaust gases
can be fed optionally to the combustion furnace (21) and the
exhaust gas pipe (12).
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gas feed pipe (11), an air feed pipe (23) and with a feed pipe (24) for a
wdshing liquid, and that bel ow the conbustion furnace (21) a reaction

chanber (26) is provided for pI aci ng the conbustion g d. washi ng
li.quid in conta system in accor darjchEili SHEET ja4 _
characteri zed |ﬂtlllluﬂ|llumummreactl on chanber (2§), | nﬁgﬁ_dgggyﬁé t he
vacuum punp unit 14)% & sfordge” tank (25) is placed i qui d

whi ch operates in a circulatory fashiom 142 Evacuation systemin
accordance with Caim 10, characterized in that a swtch-over valve (22) is
pl aced in the gas connecting pipe (9), as a result of which the exhaust

gases can besfdiailoR3idtent @nt BeceeAlRHebi @RthUEDACR % 2lohansk t&ei fxdaust
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system (1) in accordance WI th Caim1, characterized in that the cl eaning
unit (10) i fopmenaddng ¥ ogesisnEon ﬁget evpevatioe systere fluiknedia of at
| east [err] gwofmisslgley wifthl €dstim| @i r tharacterized in that the cleaning
unit (10) is operated with an incoming temperature of the
fluid media of at least 80°C, preferably of least 160°C.
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