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Many probl ens arel li ket y to occur lmmmwd?mperatlon of ®he turbonol ecul ar
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tine a pleSentifyi ©6 coifieBsioh ratio, is expressed as 40 ses, toxic, highly-cothbsive, explosive and
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t ur bonol ecu- (3)cSivne t he sublimation t e iydrogen tidvilie(HE), éta/argusagthat
suf f er s, (whersieV éthe perighesat speedfobithé otaer biggepr ob- cheiiiutel] wilh) inend garsed duch asinitrdgeniNyas
nmol ecul esnd Vmisi the maximum Prebabijitysspeednefigas i ng per fheliumelie)estafand itigtherefioge extremely difi s
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[err], hyar ogen uor 1 °t° ar e US i@apabla bf effédtivshycdxRaubling GasedIaving low
peri pheral speed of the rotor bl ades g diluted with inert gases such as
nitrogen [err], and Vmis the maxi mum prObability speed of gas

helium (He), etc., and it is therefore extrenely dif- nol ecul es).

45 ficult to handl e these various kinds of gases that The nmaxi mum
probability speed Vm of gas _ are discharged separately. nolecul es
i s expressed as foll ows: Ce It m ght be considered possible
~to conbine the Vm= [err] =~ - . conventlonal turborml ecul ar
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particularly watef vappr, and the <Hparsi2e9dzdhe gas nol ecy es. Accordingly,
t he bl ade operation of which is easy to start and suspend, as speed ratlo
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pr ef er alfiograting dnade & deliyer advfrigempt i tee-tratir - punglentiy exhaysted. witle maintaining:the hdyswapes | n
this the¥ Eg tﬁasstm:ghfﬂ of therretpidladper at i n th‘bﬂ@"?ﬁ”ﬁ' fugbpmolecyisr puraps @amaly; e

heat i ng i PAL s H‘eabove &eatva?smaaﬁiﬁl@md F‘E?W@T‘&lh? ng
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gate valve and continuing a continuous pasis wt hout reqU| ring a specific

time the-exhaust operation of a turbonol®cul ar punp. for regeneration. To
conduct a gas exhausting operation, the gate Thus, the present invention
provides a tur- valve provided on the upstream side of the suction 45
borol ecul ar punp whi ch enabl es gases having |ow port is opened and the
refrigerator is run in the ref- nolecul arweights, particularly watervapor,
: to be effl- rlgeratlng nDde to dellver a refrlgerant to t he heat cIentIy
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t hereof taken in conj5unct|on wth gpossivored States Pategt No. 4,176, 526.
t he acconpanyi ng draw ngs |n which i ke reference The heat exchanger 42

shown IqrEﬂEm %nm.x cttgng i = i KSUEL’}%“E?@'Q% ch:
arrang .\3,5' ol i 2 ol 94“
vi ew quuﬁelﬁlg entseaﬁcP feh A Sho"‘&mhﬁbd

t ur boro CEl 434 apééfmlal front view of a conventional exehan tali\ B-’d'omﬁl‘i}b
and.a pl umbm&laeuratpuh@at trans- Fig. 2 ig aaf tanaém&urma.tda\ﬂummye:fhea dst St
enbodi - Figr2 iph 8dcBdnal fbntiAeZoP & firdembB@E! AN Ufef gRitI74 Blia£bl On Gperntl BwbiRiabs &76aid he
t ur bonol embrt ofthefuitithoREUl=P ppageokdingtdle  heat hdat transtéresil ik spated rélatiofahip @bach other

r el at i onspregentinvestids;h ot her present i nvent i sothatgas molecules sucked in from said suction port
so that gEg 3/is ayptaniview ofane xathplenf the i@at sai d Eas< therebetween.(The-iexpharigér 424 isosupplied)

vi ew of oeshapgexsipwe indfig.he heat pass trher withex opgledrefrigdnant throodtethegeiriget@ht\pips
suppl i ed Eg.cifalagefrontviemal the héat gxchanger 44 (see Fig. 2) filofn the\refrigeratorcdfdbasFig. 2).
refrigerasiowninFigudM the refrigerant pipe FIhg. reftigerard enters ghet hagt ewghariger A
heat exchE!ﬂr r's a 2141' Viewat another example pfdhg t he r@PFS"g’eTPfHQQﬁ"t inlgt 70sqogls fhe deat fransfer
shown in coll 72 and heat trarisfer piaipsyidiandteupisdo the, o

h hﬁt ey bt vt '8?'9%{%' ‘t? egant, putiet 5. When
t ﬁ?‘:)ug);tca ﬁ %P’hﬂ‘f;gi"ﬁq?éfi;g %g"gélm V![ h\év A led. heat
coil 72 afr': p P "rﬁﬁ’ aB‘f'?ffg’?m?ﬂ El.r{ f'

eﬂ r plates 74,
with a redeter-
secti onal Fl i3 frérJP%.e o?tthe Heat ref M s &ﬁEJt
outlet 76g, F aﬁ& ﬁj’uv LK e 5;“ ong | ne m da A, hft lgpor
m%?cul eSFu& ih QRQ-E gsu h@mﬂ'ﬂﬁ&ec\ﬂhﬁdﬁ( f

her eyeddile mterviﬂoﬁﬂﬁf er coi | 2 and th eTﬁm @Qchbﬁahzbirﬁm hS\F:mPhaJ 73
74, the hﬁ§t7 i@é@eﬁ%ﬁﬂ%ntwew of a second embo- and 4B, comprisbd cylFali@Chekanstér Soil 72",
freeze- t r AP Of thd prébedt iMertiGRt er- Fig. 5B i sa @nﬁdﬁedl'hanadnsfsrnﬁmbemwmmm
heat m nesbddimabiebfitieiptegent inentidhailibélddse et eehckdiing said ieatiransfér ddil,cand laN@Sity of
t aken alribstitheteina@elin detall with rdférence b/Kjgs. 20 s headial heat tlanster paf8s I74rchlazad bawdeh eaid | ow
of gasthat is Fig. 6 is a graph show ng t et satfercl t21 andipet transferateatierl 74t 0
t he t ur bofisl Z2shavaa fistembodiGent of e prasent of \waTherheatangusfer ceil @', heat transfer member 74’
The hedtveation cfwgemolecoiar pump whichsis genetally | n i and heat iansfey platys 743 arg dispesed parellel to
front \Aeaetpddly the referepneumers 20 hasaﬁ@”ﬂ%# @6 p Howeof gasmplepylapspeked in flm said sugtian f or
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coi | 7oprovided f'ﬂS’hP Pb‘fa"'b’ b Wé’?@?ﬁ i on. P°"t """'""z'"g “‘9 f'°‘” 's@ r ndr| cal heat
t r ansf €PaG9E ﬁ% tsfﬂE ?_Bnbodl meninthejiea thi | 1
bedes- ataehed theratp, E |sﬁn§" ed %‘hsfer Flcy“"%m%at field "ﬂ?":'?
her ei n F"T’H’" é‘f? A a‘?’@ to Fi yau?zhefl I 'd°
pI at es %r% ﬁ%ﬁ sha é a. eatte);I anger ::vm esa;ne arrangement
heat tr I Juctl por%gn . ?f er S b an é{s‘l serves mlm-
enbodi ngnj QL&E&%M 0F5ddtect; rans (3 ﬂoeat ansfafara menber

74" i “Vsﬁtd@&r'bﬁﬂes ) &dd%%%ﬁ&dd d?trth ﬁﬁ&h‘oh‘ﬁe erﬁ\i%dim@ﬁaﬁou&ﬂi Wb er
pliates sidam siderds b Sufon ﬁ;amt altﬁeejldebﬂnéﬂerwt ed.u haaatmpm. defo%mwmmhaust has
a roto I suctidn por£ds which B W k¥ ex gt pBROBEC Ul €Sth GekRfie (ridt shbwriYplodtish of tHolubséam

pr ovi dedd visivédin the diettionbfitteYiowdf gaspardiatthd ades gde 6ikb suctiop Poit 36118 GpefiddZand Ghel e

fl ow r apsteamside of thpmbe anditatd dlades @2 and| ur al tigesaton#6 is tuntincthe lefrigelating M6de to supply N

t he heais. 8 gaieavalyer(not 2iowah isvdisppsed fingbe  5A akee-tenipbratuieaerigelsettetheheatmxciangsr 42 or
bl ade Zﬂsttﬁemﬁgemthqmg@dport;ﬁ a cyl i ndr i46al Infeddiionsthe mblar 3Pdsiviated Z8suclsin a gas
concent r i in agdifopdacthe gbopradescrived ahgement:  r ot othroghothiesuction, port[36. In caneequense,| Wajer

at t achebe Wpomelegylar pmpAOshewn in gy dhase out syaner contaiped in the gavia freeretrappad Rt
shaf t S'Ea*cﬁ‘c’&“%t‘%wmﬁds P'Pvf@d abthe sugfom o ot emhaﬁwaef&@smwﬁgm 9A8 exhaygling

h ‘i"ﬂ' ryp, shown '“tFPRat
2%2339. ﬁ’ﬁ?"a mgaw% A o e g ﬁ; ag\@e
port 3 §ﬁ x‘?{“a fuaor'”h z’g?it Iosgf fiand % waer
r adi atlg A é‘, e% n A s prot E:f pera-
transf fe|y§ e bige04d Erow §(tu pg t
Operatlm g r@m& g‘&a thq por
esho;r{). r&b gﬁ'ebﬂfg tﬁeh‘@{ngeraﬁﬁh mc‘Hel 'Ed next Biodin \ n&;ﬁﬁsrt% hﬁ

ex haUStth&&eﬁ&t modEh b dwitEHal bvepfonyéhetthd S Cl Oﬁsbe ﬂndnb@ofﬁ%'ﬂﬁ\hﬁio @ﬂfpﬁove%S t he
gat e vadthepwithir@lshdritmelgs istisodded I6t eifnplel© UPSt I' R@fEHAG to\FigoByAlich B alghaph showifgthé ON
ofthe flow of gas) and atthe side of the suction port 36 is opened and the
ref- upstream side of the rotor and stator blades 22 and rigerator 46 is
run in the refrigerating node to supply 28. A gate valve (not shown) is

di sposed on the | ow-tenperature refrigerant to the heat exchanger 42.
upstream si de of the suction port 36. 45 |In addition, the notor 30
is rotated to suck in a gas In addition to the above-descri bed arrangenent,
through the suctlon port 36 In consequence, mater the turbonDIecuIar punp
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the defrost nede to be switched over fromone to the ing performance of
the punp 20 is inproved. otherw thigpesssherdgdti ne, as is @& sclosed, for
exanple, Referring to Fig. 6, which is a graph showing the 4 7

EP 0 33 vwor press fwaterva ¢, atB5thd! " at edsv)w'lfi’: lovdt b obl 16 thgfothg\a'h'ﬁg it\{saﬂ%gg-’
at [err E&E’r v:ﬁfr%%gﬁﬂ'r to % erl §the bitflcl rating
saturat @5‘4 Mﬁnﬁranﬁﬁt@ﬁ%‘d ‘i’o—‘a ori’(?é—ﬁhm\‘r or ' c;tcﬁ risRg Ehe h& sie a adihd lieﬁéner-

| nCr easthelefife, ei&.nsmmsamm‘fr&rhﬁe@mrml ng [erthaH‘Prig [err cycle
CONPr i Séyafgth bt theeslitngSaculiin®iincPdasedby Bont €gENET - fﬁb%&faﬁﬁ\% stea&ayuéd beldéhducted by
under st @uethgfthedasteifaugting Peration @hllediet®n St € justitloBifg ths dutevhivd 4ha conlifiuitigttiedghaust
vacuum teppingwedteasgetl by con- 5 The r egenependtiondf the tuitizmogulan pusp. Keinely, in the
conduct ed Nbtingthatthe graphtofiEig. $aboveehulibedm Ng 0 p ertambleculanprmpashdwndreBig -7, wheu tHe gate
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