vo; () e3eN' LLMITMMLHNG~NTN - 1 5 Rotary piston conpressor with an a‘xj Abv 2003
-direction of mmmmmmmﬂwm NOV 2003 The invention relates to a rotary piston
~ conpressor w irection of delivery fromthe 10 top downwards,
~in particular of sg@éew spindle-type construction, with cooling ducts for

the motors, bearings and sensors, through which ducts a cooling fluid
flows, and with a cooling device for-the punp space. 15 A known rotary

pi ston conpre w\m\ﬂmm 2559 Al) of this kind has two screw spindles
whi ch inter msammm iven synchronously by notors. Here, the angles of
rotation and speedg,t rotation of the two screw spindles or rotors are

detected by 20 sensors. Rag 1Rl YJis I OHPRIY Y266 8 ectronical ly by neans
of the signals of these sensofs, In the case of such rotary piston

conpressors, there is, oWtdeldhedhBRatiPReChedlli¥eE 0l the notors,
beari ngs and sensors, and they should be cooled to as |ow 25 tenperatures

as possible, e.g. Z,gg aI.though, of ¢ urse, tgey shoul d not be, cool ed down
to such an extent that cORIENSTACTon ¥ HeSS ThECpuftp STRRFY WhPLAEPER heat ed
up due to tdempoEpsessiwobhobnt heimbddidimeddliiorered, destety kenbsethe cool ed.
Howevep g t u e t | to, g higher t erature of, for
exanpl g, 68‘%@0[’%\)}%?3§?ﬁg' pgyn%edpﬁﬁg?ﬁ%fggnd%%si%‘g?g‘lqn ?ﬁgn%ggel:'%?et he
known rot ar§Pps¥eateonpr edddh, tdrokitor sdupbari dgy arthsensotsrare cool ed

T by a coolbagrihehd i Claclsews, t NEauGRgROAkANG, dufdct 5 33 ALbDRYAY e,
punp spacehéi C<$O %I marily ,b%hl nterndl  cool ing of t%e screw sprndl es,
provi si on uifsd nBBe Y idhe2erfiRfh it de8i cenefeasithe oPURRe punp
space to bespaoted. However, the corresponding cooling fluid nmust be at a
hi gher tenperature fhan t cooling_fluid 1 7.hpV L~~~J 1 for the

not or s,lgbeari ngs ané sensgrgcs)‘fqgrraki nﬁo#?rﬁecessaﬁlg?ﬁ have“?RBEEEParat e
cooling cirCREt595225bReAldt arfy phésorkiudphessorwo s stardoe spindted or
repaired, Lyg; GoOLABE-ALERULLS NILE 48 it AR AN AIRL Ofl, 3 Ihe
cooling systemis therefore conplex and requires a con abl'é anmbunt of
wor k when digesserbRi RGeS rot a¥gtptsemnardnppesssr offheotiienr of the

i nvention ighd0 FOVi geraur 0531 ¥qPkSt 0B CORPEESSOraPY NBAPS LEqWhLGh it i's
10 pos? ble in a particularly sinple nmanner to coo? the notors, bearings

and seffor sSERSALT el APV EIRE I REFPEYRCHFENAAG G IHTIHE PP BPace to a

consi der ablwedvighef tenpesbdnsbs vt hhdie pemsspacerat thke sod@ beme bei ng
cooled to a lg(]‘:eatr%r qgg,te {00 the 15 delivery gi de t.han on the intake side.
1'tlhe &eal | F

The fact tha y° 5T e SHEWNTP V€ ool 88 Fo "2 gPBat™t® eRPEnt t han

t he intake &ankd, i sthekeneed kitown coodm ttihe pmatrorst. Wesoingsg &odt he
invention, fhesspsUti upd 0 EH@yObjs%Q}uld nchudi ngJihif to as  low
25 temperatures as possible, e.g. 20°C, although, of
course, they should not be cooled down to such an
extent that condensation forms. The pump space, which
is heated up due to the compression of the medium
delivered, must likewise be cooled. However, the pump
30 space must be cooled to a higher temperature of, for
example, 60°C to avoid the pumped medium condensing.

In the <case of the known rotary piston
compressor, the motors, bearings and sensors are cooled
by a cooling fluid which flows through cooling ducts.

35 Although the pump space is cooled primarily by internal
cooling of the screw spindles, provision has also been
made in one embodiment for the casing of the pump space
to be cooled. However, the corresponding cooling fluid

must be at a higher temperature than the cooling fluid



.20 secondary problem is achieved by virtue of the fact that the ddsNig 2583
-the punp space has a cl osed annul ar space which is partially filled with a
liquid, iwhich is cooled by the cooling fluid via heat exchanger surfaces.
25 The punp space is thus cooled by a-lpquid which is contained within a
cl osed annul ar space. In an advant ageous enbodi nent, this annul ar space
extends overfeohe eheir eoteirght dfedtiog=asiagd of séheopspp mpacag THe |iquid
cont ai ned i ol ed t C O flui.d far. the not (S, beari ngs
and sensorsnn%ée% 7 chﬁtggye Qﬁg gg 599 8@#5%8 SLFSUSFS thg he&te
exchanger sur¢berey raptoe semeceeaOSOlshap bel skavdlethe mutegrag, redigar i ngs
and sensors @& eeeh8%qt O APAS éf%%y @@CDF fbgt%%%ggaﬂé e RYYp space

is 35 coqgled to a tenp erature 0 pr oxi mat e i nce t he —annul ar space
is only ﬁartT%?l9°?}FP8dSM§FﬁW|%$ﬂQPe?ﬁﬁﬂqqmF?@Pl%%saéﬂfé@ﬂpvéeatathe t op,
i.e, the intakeszdaeabia |ameuntt hot hevddaet WiHat tdlaia%sﬂ&tmlld;gbe th@ss

cool i ng here @? gdg slggg the annul ar space is only ' 7 NOV 2003 -

3 partially YT I|qu?ﬁ STAfs |l i quid can expand as |t heats up. The
liquid in the annul aThspaxbe egdesofiottevinvenbéodr di medoof frowide t ke casi ng
is disassenbled, byt £eopbhps é&Pé]te that Iﬁéabr{seq%fr ed, ;s csfht o.divide 5 the

circuit for the cooling fluid tor t notor s eari ngs an sensors and
where apfr op??%ﬁJebl%arltnl @l ?aHFaFHl?FlYI rﬁlaftplefnb@élnn@ﬁt tighi epol s the

particul ar | ymexpeslj enbe@pdngs Mbedt Osphoguse, thhezanpehak isRace hag 10 a
cool ing coil thrdﬁgg whi ch coollng fluid flows. It is expedient if the

liquidin the P 8paf@d s BPwatt gl yEBP niB4RR e, SRAFEh af? ond
ef fective coobnsiddrablp nnghenbpemperatﬁhe,rwskhothérpempngpawbeatthe punp

i s unused at?ﬁgmggﬁgpehakunﬁg_ ?déléé Fép%pl i E%goolbggt%ater as

t he coollng | ui d i's expedi ere prOV|5|on Ebollng
fluid té>f oethyorighside %@®m|%© et tntake thedeot ors, bearings and

sensors first and thegetor£dow 20¢ hrauoh ddie «ag) | NG &01 lshddid S be
advantageous i f_.the coolin ducts and the annul ar space are closed off,

i.e. are not°Rohrdci®d fo tRinp SX558E, ©I8Mi FRE ndPERESneTERS 0RSa seal |
with the faniikewisps obkdnews assomu atred pa:thm tart WhpeBowallhg 25 other wi se be

necessary. ention,Ls d rlbed bel M/b ns of an advant ageous
embodi nent V\nﬂt?Ytéllrpée/ ée&%engkel ®td ote:"nCC 5 akhed 8r éaa]ef%’v\m"%‘ﬁf%ﬂbg\g 5351% ary
pi ston é8npresserdaxryopdirhdere tie habiéavedn b sbctienof30tHée fratary
pi ston Corrprt?§§t9rttl9§sc§sm5o'bfc%§1' n%%n\%%aﬁ:é:aT%an cﬁ?g%gag'a%gxutl%rt he punp

space 3. In the pu space"there ar crew spin
cantlIever-n%%%?%dw%&cgha¥tEaStsﬁbbbrfédlﬁQ Béhhi Agdiguid, Whachciew

spindles 4 a&@brﬁdvehyln1ﬂ¥ﬂ0hé@@Dﬂ§g35quEatlGﬁiby ABLOT S e&chERigethi S
pur pose, the £§§$ect|ve angul ar position of the shafts and screM/splndIes
i s deternined W the aid of sensors 9 for angles of rotation, in which
case el &stronic syndhh@npumplepaCakes phasegobhad pyeuenuhngdtnhlsmrew

spindles 4 fromeonk s MY 20035y 45 te&.'ﬁ?éag Q& PP NELL SO prevent the

i ntermeshing screw spindles 4 fromtouc one another 1n the event of

adver se operatVIRCREPRT | GHEL NGO cﬁhkﬁnnﬂﬁﬂqﬂéf'aﬁ§éW@ syr&lenes zat i on,
i nt er meshi ngogenr vheebstiPe hbBeght apgutne ba@Kh%SBfOfth‘é’meﬁp' $gaRes than

that of the serey;sRii0f! &5 fs1 A& RLOVIEE At LDP RO M QD the ghafts 5
30 fluid for the motors, bearings and sensors. In this
context, the rate of flow and size of the heat
exchanger surfaces can be selected so that, although
the motors, Dbearings and sensors are cooled to
approximately 20°C, the casing of the pump space is
35 cooled to a temperature of approximately 60°C. Since
the annular space is only partially filled with liquid,
cooling is less effective at the top, i.e. the intake
zone, in line with the fact that there .should be less

cooling here. Moreover, since the annular space is only




+.By virtue of ‘the rotary notion, fluid to be delivered is drawn iyn ﬁg tﬁ&
-top through an intake 10 opening 11 and expel | ed downwar ds through h

outl et opening (not shown). . The notors 8, bearings 6, 7 and sensors 9 are

cool ed by cooling water which is passed3through cooling ducts 12 and enters

- these ducts 12 through an opening 15 13 and | eaves the cooling ducts 12

agai n t hr ougta rami adfeni figl el Wineh chbdund 2 ofis heiguip spacexpahds aan

annul ar spagg 19, g@écg o II d% éh A \Q/%era/ LM%?.J C%g%gu SUD t%ta IeveI

is
16. The annu ar Space By also alns a coo Whi'Ch
cool ed by t H&vsoote nige wdrainedhiod |v@westhehecmm casdmgaﬁﬂembd@glh the

openi ng 14 apg I§er9§§§§dﬂnntpcthﬁmoczlrﬂartg £ Ire&ﬁnﬂea ‘?le 108 lﬁg’ie@ then
fl ows out a&éllnthrou the line 19. The casing 2 1s thus coole t he

liquid in QNEHTEIISS SpEceths, GPPERNTN @u‘%JrFll £%oltde by‘ottﬁ’éscr,ool i ng

wat er, whi chhdiasidgs san@f sahioegolaed,t hehd®d osspBopbeaté ng§a§t1Z1agd
sensors 9. nce t.he annul ar space 15 is filled with cool i ng liquid only up

to | evel 16, ]iaf‘ﬁr%ﬁ ‘qui d can expand when heated. The punp space on the
(lower) 30 delivery Bsidedrs ceobedimend gr eatieh extient phanienlaley(upper)

i ntake si dee@é?ﬁeer{@eaﬁcﬁ)o'skﬂglg' W g, Gle! 38 élpaggﬁcé%a?

sealing with respect to th space i's ‘'not necessar e fam’l
pr obl emsOwi th W%ﬁ@%r@%wféfﬂ?@}hmwg fluid le“&'{se-nt cl ai s 1 7

NOV 2003 1. Rotary pmt@s Wﬁ%&ﬁr YET Repan qu@iddllheCﬁﬂ@naafnudalrl very
fromthe top downwards, in ﬁgrtlful ar _of scrg IT? %2 cor]structl on,
with cool i ngFfct s 5(182)w‘?5?r{ Dt oPS* 8BTS/ pEEFFRgE 8""57% REtddRsors
(9), throughosiiicty duct sis xmamol suﬂgj étui ’doftbwsrlahdow fheazdaaql whgndevi ce
for the punp ﬁnﬁf t.the casing (2) of the punp 10
space (3 has aebq'ﬁncésed‘3 annul ar ace (él'%é%]\% J'hels partially filled wth a
| i quid, ich is codltediby Q*lée@mﬂ*i ngof | wse voplliemt westhanges <sbef aces
(18). 2. Rot@dhmggtﬂnlfd)npressor accordl ng to C a| m 1, characterized in
that an annul ar space (15) has %ool ing coil %)Y t hr ough whi ch

cooling fluid flows.13B. lPoFéP?degFo eESnﬁroeé%ad?e WPt 508 &P 1 or 2,
characteri zetholiimg htuidnetd i flbwl tirodbeh abhel abospageddby ifdrathe

wat er/ gl ycoI Xtlre, Raot ar i ston conp essor according to aims 1 20
to 3, char aé’% eri ze’d |ﬁégﬁa th%ncgoole’lnsorisl U#Jdrl s G661 | ?‘u}qe{}vat %3 9% YRot ary

pi st on éBnprdwsvrgtactoy diar ing Qi ns 1 to 4, characterized in that the
cooling fluid flows fdﬂrpygman&%&@éwglfiueﬁé §815h0" aéssr@hgr $n68), 25

bearings (6, 7) and sensors irst and then rou h the cooling
coil (18-). %‘“Lﬁﬁ%r%ﬁiﬁ%t%ﬁe c%%?%%s%?facéo?dl Aget Bobl ﬁpﬁﬁeﬁtﬁé‘ o

characteri zethd npimigt sbheeaneuliainspasg ¢he) e s esseaii akl wiewer the
entire heig off%1 he, 30_casi pg [

COFTDI’ essi onn-’taccor dmlll?o 858 (0} I("a S‘I%%é)tcri]eattgg sﬁﬁlarlgzc'g g?’vggahﬁﬁ; '?irIJf p![ ?lteon
cool i ng2§uct%t?(ell:2v~)l$ﬁ1doet heecgwmA =y . space (15) are closed off fromthe punp
space (3). The invention is described below by means of an
advantageous embodiment with reference to the attached
drawing, which shows a rotary piston compressor
according to the invention in section.
30 The rotary piston compressor has a motor casing
1l and a casing 2 belonging to the pump space 3. In the
pump space there are two screw spindles 4, which are
cantilever-mounted by shafts 5 supported by bearings 6,
7. The screw spindles 4 are driven in synchronous
35 rotation by motors 8. For this purpose, the respective
angular position of the shafts and screw spindles 1is
determined with the aid of sensors 9 for angles of
rotation, in which <case electronic synchronization

takes place, thus preventing the screw spindles 4 from
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-$%0~{ vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c1ai &Q]Vc ‘i %
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U 9$10%: (Jectomind$didafythe BL0E prelsn@B thRYoi n& e\ sHEMGL 0963 ) - S&10%
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T &#109R' () - GdV eSS Yiaria@ Hing! cantilFiofis( ) aBiK BHd 0 YRR <& dnip 16 tefiil 090 <0<&
() - ' [Ar 0
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&0)-. shafts 5.
By virtue of the rotary motion, fluid to be
delivered is drawn in at the top through an intake
10 opening 11 and expelled downwards through an outlet
opening (not shown).
The motors 8, bearings 6, 7 aﬁd sensors 9 are
cooled by cooling water which is passed through cooling
ducts 12 and enters these ducts 12 through an opening
15 13 and leaves the cooling ducts 12 again through an
opening 14.
_ Thé_casing 2 of the pump space 3 has an annular
space 15 which is filled with a water/glycol mixture up
to a level 16. The annular space 15 also contains a
20 cooling coil. 18, which is cooled by the cooling water,
which leaves the motor casing 1 through the opening 14
and is passed into the cooling coil 18 via a 1line 17
and then flows out again through the line 19. The
casing 2 1is thus cooled by the liquid in the annular
25 space 15, which in turn is cooled by the cooling water,
which has first of all cooled the motors 8, bearings 6,
7 and sensors 9. Since the annular space 15 is filled
with cooling liquid only up to level 16, this liquid
can expand when heated. The pump space on the (lower)
30 delivery side is cooled to a greater extent than on the
(upper) intake side. Since the cooling liquids are in
enclosed spaces 12, 15, sealing with respect to the
pump space 3 1s not necessary. The familiar problems
with such seals are therefore avoided.
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Ent r ywobdDopamehehlar! "¢#§ogscrew spindle-type construction, with
cooling ducts (12) for the motors (8), bearings (6, 7)
and sensors (9), through which ducts a cooling fluid
flows, and with a cooling device for the pump space
(3), characterized in that the casing (2) of the pump
10 space (3) has a closed annular space (15) which is
partially filled with a liquid, which is cooled by the
cooling fluid via heat exchanger surfaces (18).
2. ‘Rotary piston compressor according to Claim 1,
characterized in that an annular space (15) has a
15 cooling coil (18), through which cooling fluid flows.
3. Rotary piston compressor according to Claim 1
or 2, characterized. in that the liquid in the annular
space (15) is a water/glycol mixture.
4. Rotary piston compressor according to Claims 1
20 to 3, characterized in that the cooling fluid is
cooling water. '
5. Rotary piston compressor according to Claims 1
to 4, characterized in that the cooling fluid flows
through the cooling ducts (12) for the motors (8),
25 bearings (6, 7) and sensors (9) first and then flows
through the cooling coil (18).
6. Rotary piston compressor according to Claims 1
to 5, characterized in that the annular space (15)
extends essentially over- the entire height of the
30 casing (2) of the pump space (3).
7. Rotary piston compression according to one of
Claims 1 to 6, characterized in that the cooling ducts
(12) and the annular space (15) are closed off from the
pump space (3).



