' ;ey 00 : o7 _61.Regeﬁerator" The present invention - (j:ég

relat®€s to a regenerator conprising a regenerative heat excnﬁg Kk 'c? i
rotat abl e about an .axis of rotation and which is capable of aggﬁgggéd a
strééﬁs fl ow ng through 5 separate regions thereof so that one stream
of - nedi um supplies heat to the other-m#deum the exchanger affected having

a hgat - absor bi ng or heatftransnihhéggnggakogarrier material substantially

uni formy or. honobgeneously dispo r egi ons t hereof inmpacted 10

py the streams of media, tifel ghabefil ShvbiieiBRAet4tBaNES" aboegantuaitons
to cause the regions of the ﬁe t exchanger inpacted by one stream of nedi um
and flow ng therethnppglihg anregefephitiveURkNtaekehbageirnwiticthiist is

i npacted by the other stream of medi um 15 which flows therethrough so as
to cause the heatressbablie abbuteant hzist ofarstatiordaadt whiehe isl ace

t hrough the heat carrier material. .A regenerator of this type is already
known i n whi ch theapableeafhhayéngi medhat sdreemm flowing thremghul ar di sc
which rotates.slowy about an axis of rotation. The exchanger is filled

wi th_heat -arri er separzatel regiangabkengofensi thakhrse B3readsCéntial |y
uniform In one half, the circular disc has a &irst ggs stream f | mdgg
axi al |y t heret hr Be#ivmi eurpiiesanheat to the fhRy Beliyp, the FXghangsy.

R, e T Lok Gab AU, bisblRpdhghetl ' ot MMGaRIVIRY T

heat carrier material substantially uniformly or
 homogeneous1y disposed.in'the regions therepf'impacted .
10 by the streams of media, the:rofation_pf the heat
| éxéhanger being such as to cause the regiqhs_bf the
"heat exchanger impacted by one stream of medium and' 
-floWihg théretthugh t6 enterlcéntinuougly a ;egion 
in which it is impacted by the other stream of medium
15 ~ which flows fhefethrough so as to causg:the'heat: ' ..__
-exchange'between the streams of ﬁedia'to také_place__ .
_fhrdugh the heat carrier material. .; L o
- . A regenerator of this tyﬁe.;s éiready kpbwﬁ.
-in which the heat exchaﬁger ié in the form of a _

o

20 circular disc which rotates slowly about an axis of

rotation. The exchanger is filled with heat carrier

o

material in a packing_density_which_is;substaﬁtially_
uniform. In ome half, thé circular diéc has a first :
_gas stream.floﬁiné éxially thereth:ough'which.stream,
25 | for example, supplies heat. The heat carrfér material
" is heated up in the disc whilst, in the other half

.a second gas-stream, separated from the first gas



%

stream flows axially therethrough and.thus absorbs heat,
Sequently, the heat is transported by the rotation of the heat carrier

: whereby the hot nmediumdelivers its heat content to the heat- 5 -~
carrier material which, in turn, heats the cold nedium Regenerators.of o/
this known type of construc+ tﬁ(ﬁthave certain disadvantages For exanpl e,

they are generally of lim_ted |en but of r 10 i aneter. They are.
_t her ef oB&TaRmy | £AOWS; @’qltﬁlé@'r qger?’qm %'?/%‘?’é In the B

maj orit uses rt|c i, 4N ustrlal SI but alsoin -
air- conﬁ??‘tOm \Peﬁgy‘ &és‘“? %ééﬁ J|[|ecessary, but such

condui t%gﬁ%ﬁ“%}&g&gﬁ% ﬁ’?f g cdl iggj_‘t diééclr a«?ﬁ’éﬁé tlllél I ndustrial .

syst ens angul-ar 0Ss-secti 6ns whi ch nust be

2Lorrenb feihhl udniYertt T4l HI4E odrtivs R 40 kit he. throughtf | ow

regi-on 0 I sc- shape angers s I's not only costly but

MpCessi bahes e20matiedd 1S e:rﬁfcrgorm“ﬁuxtﬁ Anfdd 91y eserd Whi ch. have

di sadvant ageous effects on the flow in order to utilise fully the _

heat - exg8afém,i NY characteri‘stics conpound or 'substance from which the

circular disc is nmade, the two streans of media 25 nust pass as cl ose ase
possible to the Regenbraturs of this Xmown type of construc-

tion have ‘certain disadvantages. “For. example, '--';j'_' o -_~§
- they are generally of 1imited length but of large -

10 . dlameter. They are;therefore difficult_to integrate
in nlants'or otherfsystems.' In the majority of its
uses, particularly in industrial systems, but also--
in air-conditioning systems, very deep flow conduits

';are necessary, but such_conduits have a low overall -
15 height.“=In'additicn;”in'industriai'systems§ conduits
| c'generally have rectangular cross-sections which must
" be altered to a circular or- semicircular cross-section
in the-thrcughflow region of the-disc—shaped heat:
exchanger§{ ‘PThis is not only costly but necessitates:

20 ' the use of conduit ‘transition pieces’ which have

disadvantageous effects on the flow. . o |
 In order to utilise fully the neat-exchang- T
ing characteristics compound or substance from which o
the circular disc is made, ‘the two Streams of media .
_25 _ must'pass anclose“as possible to the diameter-ofa-“
‘the circular disc which separates the. streams of
medium from one ‘another. This-neceSSitates“the use

of conduit guides and algo results in an almost



the_gLfcuIar'di&c whi ch, separates-the streans of medi um froom one anot her. (2%5/
This necessitates. the use of conduit guides and-also results in an al nost
- 3 - -conplete screening of the nmounting for the. circular disc. The
struttural formof the circular disc is therefore:strictly limted,
especially If the 5 heat exchanger = $ i=nt ended for use in a high
agirature range. A further, serious deficiency in known regenerators is
the tenperat ur®®TtRLRYS Rneaning Wf; Fhe mogatdngofor the cilsFudasss-
sectlons in the strgans of nedia. 10 - Regener at ors “enpl oyi ng a
hol | ow cyl i ndri cal &t exchanger in the formof a rotor are also known. In

such arrangenents, thelfni éyhéqhtéyaﬂaﬁ? rl§h@|%hg%qlagt%igwoigassages.

by neans of a fixed wall". ach | @ passes through th

interior of the rotgHeggygyéngggfguyjﬂﬂfhgygjlabsgb@qggugnignqhgre suppl i ed
to, and renoved from the rotor by i'nlet and outl'et channel's respectively.

The inlet andg outl atealmesmﬁiad‘gvr qach nthaided FTod, udeevnel nighstantially
dianetrically opposed one 20 -~ - another. .The radi al passages and the -

inlet and outl et choewpsrsatiure aamigenedida fareheirheserdoas unrycabngued Wi th
one“another in the vicinity of the
in- known regenerators is that the temperature
A distribution is very irregular over the flow crese-'
| sections in the streams of media.
10 e Regenerators employing a hollow cylindrical
heat exchanger in the form of a rotor are also
known. In such arrangements, the interior of the
rotor:ieidiﬁided'ihto two passages by means of a
.fike& wali. Each of the media_paeeee through ﬁhe
iS intefior.of.the_rotorlin a.subsﬁantially radial eif
| -direetioe'ahd are'supblied td, and removed'from; o
- the rotor by inlet and outlet channels respectively._
The inlet and outlet channel for each medium are,

"-however, substantially diametrically.opposed one

20 another. The radial passages and the inlet and

&84, )

outlet chahneis for'each media are, therefore, enly
aligned ﬁith one anothef in the vicinity of the
medial longitudinal piane corresponding to the
fixed wall between.the passages for the'media.

25 The media flewing thfough the rotor.must.:therefere,
change direction both at the inlet to, end the out-
let_f:om,,the rotor and the change of direction

-becomes more marked as the distance from the



Bdi al | ongitudinal plane corresponding to the fixed wall between the
pﬁi.ages for the nedia. 25 The nedia flow ng through the rotor nust,

t efore, change direction both at the inlet to, and the out- let from ~
th€ rotor and the change of direction becones nore marked as the dlstance‘J

romthe - 3A - dividing-wall that the nedia enters the rotor increases.
Such changes |n direction are associated wi th di sadvantageous higher flow
-resistance. "~ This fact can. bg dermonstrated by -determ ning the effective ¥j
© - input fl ow cross-section of tfAe nedia at various 5 distances fromthe .
- divi dypgy walg r\?’ﬂagrﬂﬁeﬂ&faﬂgﬁ@rbothff&f& ifcRlag¥d de gdrpgener at or
conpr|5|n regenerati ve heat exc anger whi has separate

St I eagiargbs "RAdErddt 9 raeetisabeﬁtreaumhwis“dava% gBsuLAghher i nstalled in

- existing conduit systens existing in 10 conventlonal pl ant s. Mor eover ,

the | Py beSIStaARKS tThiBr fastdeart becdidnstiatediby dbterhinirg exchange of heat

- between at |east two streanms of nedia is inproved by ensuring a

- subst ting iefifégtivai inpuin ilenenoas+seetion of | thet medisoabrvarheuscr oss- secti ons of

at least the flow conduits which conduct the heated flow nmedium 15 and

_ al3o distanees deom thegdivddingpwaldhi ch has a wider field of application than#
known devices. In accordance with the present i-nvention there is provided a

- r.egener at or Jbﬁrﬂli%P% 1HVW1PBV§E@VF|%PF‘&V&P%%&?9%HS%H rol l er rotatabl g

) abOUtchprgéing a rotatggle, regenerative heat exchanger which has

separate streams of media flowrng therethrough which can be
easily installed in ex1st1ng conduit systems existing in
”~f 10 'conventional plants.' Moreover, the invention seeks to provide
a regenerator in which the exchange of heat between at least
two streams of media is 1mproved by ensuring a substantially ?
uniform temperature distribution over the cross-sections of at
L least the flow conduits which conduct the heated flow medlum '
“'i'15 and also to provide a regenerator which has a wider field of |
.application than known devices._ | h

In accordance with the present 1nvention there is
provided a regenerator comprising a_ hollow cylindrical heat -
exchanger roller rotatable about an axis of rotation, the o

20 roller shell being formed of a heat exchanger material



20 .rvller shell being formed of a heat exchanger materi al and within
whi ch t'he nedi a between which heat is-transferred flow through regions

whi ch..are separated fromone. another, the interior of the hollow cylinde
beirg divided by a dividing wall into the regions for the flow of the 5
medi a, each nedium fl owi ng through the shell into the hollow interior and

t hence out through the shell in such a manner that each such flow through

t hesshel | i s substantially radial and is at right angles to the axis of
rotation of the heat exchanger, wherein the heat 10 exchanger roller is:
| ocated in a housing having radiald ¥ -directed inlet and outlet channels for:
‘the flows of nedia, the inlet and outlet channels for each nedium being -
di sposed at subst arandawithiroghich theemeadiotedween which heatnistransferradnt , t he
streans of nedia 15 t hus each flow twi ce through the roller shell. which
accommodat es t he hdlaw ghrough regigpg whigh aner sqpgeated dkPMPA¢ensity of the heat

The streams of mod 2o Hhe iftexior o1the ot BIRAE 968 SEREHI O occur
By providing a v eoane o i WRi it the redfélls 67 tht Glow 81 '1RL. the shell of

whigh is twce travg'reée
b media, each medium flowing through the shell into the
< hollow interior and thence out.through the shell in such
a maﬁnér that each such flow thfough the shell is
subsiantiaxxy radial and is at right angles to the axis
of rotation of the heat exchan'ger; wherein the heat
10 ekchanger roiler’ is located in a._.ho_using héw_ing radially
directed .ihlet and outlet chaﬁngls for the flows of media,
the: inlef and outlet channels"for ea‘c__h medium béing' |
'diSposed at subétantially 90° to one anoiher_. |
In'sucﬁ'_an- arxl'angement,.the_str.eams of media
15 thus each flow twice through thé_ rollér'shell which
aécommodates the heat carrier mat_érial. o if ‘the .
packing density of the heat car'rier_matefial_ is

" substantially uniform, improved heat exchange between

«}

the streams of media and the heat carrier material

20 should occur.

]

2



g cylinder by the internediate 5 wal |, the regénerator has a

vely sinple construction, can be manufactured econom cally, has a -
glr’ef fici ency and has range of application which is substantially |arger\«
than the regenerators of the prior art. Above all, the regenerator of the
invention can be adapted 10 to the requirements of its intended use.

Thus, for exanple, the length of the heat exchanger roller can be seIecte@J
to correspond to the depth of the plant conduits, and this, of course, :
simplifies .installation inpkants having rectangul ar conduits of Iom1he|ght
and 15 | arge depth. Irrespective of its overall length, a tenperature

di stribution which'is substantially uniformis achieved in the heated
stream of nedium The regenerator can also be used in a tenperature
environ- nent if in accordance wi'th a preferred enbodi ment, 20

tenperature sensitive conponents, -such as bearing for the roIIer and
“rotational drive B¥BFRyvidigga araﬁpssaéer ERMPrising § hsBtthe roller in region

renote fromthe region transversed by the nedia. The bearlng and
drive meansCarIEr |FRESHe ee?bFé’r?fal”P&Fho’ls "t“H‘éeftF%‘(ﬁ'i"l‘?annel s, are maintained <

o sl W PSR R G R | e S e

 in the hollow interior of the cylmder by the mtermedlate

5 - wall, the regenerator _h_as a.relatxvely s:_mple_ constructlon,
can be 'mangfag':t'u'red eeonomlCally, has a high -'ei_ﬁ'ciency
“and has range' df application which -is'su'bstantially.
larger than- the regenerators of the pl’lOl’ art. Abblre-
.all the. regenerator of the mventmn can be adapted

10 _' to the requ1rements of its mtended use. Thus, for
example, the length of the heat exchanger roller ‘can
be selected to correspond to the depth of the plant
condunts, and thxs, of course, -51mphf1es 'mstallatlon -
in plants havmg rectangular condmts of low helght and

15 large depth. Irrespectwe of its overall length a
temperatur'e distribution which is substantxally uniform
is achieved in the heated stream pf"r_ned'ium. " The
regenerator can also be. used in a temperature enviro'n-. o i . 2
ment if in accordance with a preferred_ embodiment, |

20 temperature sensitive compdnents, such as bearin_g for

the roller and rotatjonal drlve rneans, ‘are disposed

externally of the roller in region remote from the regions



mhlch dre separafed from one another -by the inter- nmediate wall may be of ..
t he same size as each other or different so that the regenerat or can be
adapted. for use in dependence upon the nedia being used and 10 heat
exéhange characteristics required. In the arrangenent of the present

i nvention, the feed and di scharge conduit for one streamof nediumis
di sposed on the one side of the inter- nediate wall and the feed and

di sctarge conduit for 15 the other stream of nedium'is disposed on the
other side of the wall. If |ow | eakage rate of the nedia is necessary, even
- 7 - at a high pressure, sealing nay be effected by neans of sealing

strips whereby, by suitably selecting the material even t he high
tenperature region can be controlled. 5 : For the efficiency of

t he heat exchange, the -nature of the heat carrier material is of _ :
inmportance. In addition to a high specific heat, good thermal conductivity

and a high surface area, the use of a pourable or fluid heat carrier
material "10 - is advanjaa@Rised bPrh&¥selae, in a granulated formin such a
case, the layer of heat carrier material accommbdated in the roller shel

has s packi ng density whi clTHeSbeadingt aith tfivé Ynelmisf O Tocatsdd the roller shell

o | externally of the ﬂowchanneis, are maintained cool N
and servicing and maintenance thereof is facilirated.

5 The compartments m the hollow interior of the roller,
| Wthh are separated from one another by the inter-

' mediate wall may be of the same size as each _other :
or dif_ferent so that the rege_nejr.ator can be adaplted '
for use in .dep.'ende_nce upon fhe media being' used and

10  heat exdiange characteristics required. | S
| In t'.he arrangem.ent_ of the present in_ver)tion,.
the fee_d' and disclaarge conduit for one strearn_of
medium is disposed on the one side of tl'ie inter- |
. mediate wall and the feed and discharge con'duif for
15 . the other stream o_f medium is disposed on the other . '
side of the wall. I low l_eakage rate of the media

is necessary, even

(g I



¢ radially defined by an inner cylinder .and an 15 outer cylinder

Y cylinders are concentric with one another, such that an-annul ar space
ieh accompdates the heat carrier material is defined. therebetween,
throughfIOM/paths for the gaz nedi-a. streanms being provided.” The cyllndersd
conprise 20 perforated netal sheets, wire nmeshes or conbinations of

P o ShEC"EL g, JABBEARE sl Ari e e B2 ngs#*b‘ﬁ(oner;ﬁitﬂ’é‘? o v

correctmégﬁstag gggigﬁ rétrigs whereby 3§h § or ri-bs maintain the_'”
shape of the cylinders. The distances betmeen the radlal webs or ribs is

not greséRécting the masernglhewencn adj amenhiwdl ltenerahasent conduits in

" the housi ng. - 8 - In another particularly preferred enbodi nent of the -

i nvent i pegibhecgnabel eontirb®ledat carrier material is sintered together to

formthe hollow cylindrical shape itself, in which case there is no 5 .-

reed for the proForntheoefticiancysoﬁbt&ec&mmxtngxchangeneat carrier .

mat eri al . AIternatlveIé the heat carrier material may be in the form of .
£s

| ani nat ¥apsnaknge afct b@§§d°?ﬁrﬁﬁ€ merbesdadndig of as to define radial

[

througth oxr ance._gagn _aaﬁi%gon hlh?ls%ﬂe% :&:t |h<)erlast'nay be circular: .

good-thermal'conduciiiityhand a high surface area,
~ the use of a pOurshlencr fluid heat carrier material
10 is advanfageous; for exsmple,.in a granulated fbrm_. 
~ In such amse, the layer of heat carrier material
accommodated in the roller shell has a. packing dens;ty
-which is.substantially uniform, and the roller shell
may be radially defined by an imner cylinder and an
15 outer cylinder, vhich cylinders are concentric~with '
one another, -such that an annular ‘space which
accommodates the heat carrier material is defined
therebetween, throughflow paths for the gas media.:
| streams being provided. The cylinders?comprise
20 perforated'netalISheets,~Wire meshes ox combinations |
. of perforated metal sheets and wire meshes. Radial ' ._ | .
.ﬁebs or ribs may be dispcsea at substantially equi—-- |
- angularnspacings from one another to ccrrect the two
cylinders. | |
25 . These webs or ribs maintain the shape of the
cylinders. The distances between the radial webs '
or ribs is not greater than the spacing between
adaacent walls of adjacent conduits in the ‘housing.



di‘scs vhich are coaxial with one another and which are anchored in the
rol'ler shell, for exanple, by means of support pins which extend axially
through. the discs. The laninations may al so be axially extending web 15
sheet's which are disposed at the same angles of séparation. Wen designing
the shell for the heat carrier roleB =t is advantageous to provide the

| amnations with surface variations, which are noul.ded into the radially
ext émdi ng flowt hrough gapén eppther pvazticulerlyn phefemsied embaddment out
or notched-out portions extending at_right angles to the surface extensions:

of the |anination®f ¥headnyventiog,nthe €x ridke dgads cFFdieR e and
thin, short tenperature boyndary.layers. 2 e he. i nvention w ||
be further descriﬂ%%?rﬁ?gwgﬁ 3#£$§ r%?gﬁgpﬁrréPeﬁPH@bfgﬁ @ﬁ@' Sonpanyi ng
drawi ngs, in whicp. - Ei i sghe i Vi rfially
aschematic end vi g%li%%%' ear ?: gﬁ ég@?,lgﬁ ﬁ'ﬂr %ﬁ?‘a%?% eﬁz’gaegﬁsf ﬁ% '
accordancegv th r NgRkN ks t N 'dQ?ﬁ% ’ ting
heat carrié?ﬁrolﬁ{;??HSfaf the bﬁa&hQEPSSB; ggggﬁg@g@gﬁghgﬁic ené%?%ﬁlly
alter- native .arrgpecHeat tarréepdmaiterdallreans of nedia through separate
regirons of a heat exchanger roller formng part of the regenerator shown in

Fig. 1 _ "~ Alternatively, the heat carrier material .

& L may_bé'in the foﬁm of'laminations which are disposed
in the roller shell so as to define radial throughflow
10 gaps'therebetWEen; These laminations may be circular

' aiscs which are coaxial with one another and which are
'ahchorealin the roller sheil; fdr-example, by means
 of'suppprt'pins which.extend-axiallyﬁthrough'thé discé._'.

‘ The laminations may also be axially extending web -

15 = sheets which avre disposed at the same angles of . .

" 'separaﬁion. When desighing the shell for +the heat:
carriér'roller;:itfis advahtageoﬁs-to'provide-the.;-,
1aminétibns'with sufface-vaxiations,'which are moulded
ir;to_ the radially extending flow-through gaps, for - :

20  example, in'thefform_of stampedéout-or notched-out -
portions extending at right angles o the surface
extensions of the laminations, so as to obtain as
turbulent a flow as possible and thin, short temperature

 boundary layers. - ' |

25 " The invention will be further deséribed,

' by'way of example, with reference to the 'accompanying
drawings, in which:- '



s a perspective view, partially 10 Ln section, of a cross-flow

rie : ator in which streans of medium are deflected through [err] ‘during
t el passage t hrough the heat exchanger roller; Piig. 4 is a sectional _
view, simlar to that shown ip Fig. 1, of an al ternative enbodi ment of a 15,_;

regenerator and showi ng addTt¥conal fl ow conduits for the nmedia streans,
whi ch additional gcondujts are nne e e condui ormed in the o
- housing; Fig. S'Qﬁﬁﬁﬁ th@sﬂ%s§? FRe %ﬁ ﬁeﬁ¥93$ Pﬁﬁtaﬁﬂ & shell shown inm
- Pig. 1; 20 o] i bl e embodi nment
of the I<§°¥§ﬁ§ﬂ t@#%ﬁk@ %H€§é§%€ﬁ%?é k%fggg?%ﬁgggg gg%ﬁle enbodi nent
- of the r éggﬂ I hch 25 granul ated
.mat'er i aI [ s rocat e.% :Ltﬁléht r anh%%gréﬁ%%%%?gﬁai&?ﬁg ggen sintered together
to for mydaa3 a%#?ﬁfﬂrollerlo - Pig. 9 shows a possible enbodlnent_
I ch

for the roller sh am nations act as the heat carrier materia
Figg. 10 shows ‘an mgmm n&nto 02 d hehéw| | S6hématicalityl aMeeh is an

:_alternatlve to that shown i-n FiG. 9, and;
- native arrangement for conducting streams of media
-through-separate_regions.of.a heat_exchanger roller |
”forming'part of'theeregenerator shown in Fig. 1; I .

?ig. 3 is a perspective view, partially - |

'10 in section, of a cross—flow regenerator in which

streams of medium &re deflected through 9o° during
| their passage through the heat exchanger roller;
| Fig. 41is a sectional view, similar to that
shown in Fig. 1, of an alternative embodiment of a
15 '_regenerator -and showing additional flow conduits '._ ; ;
| for the media . streams, which additional conduits are |
connected to the conduits formed in the housing, |
Fig. 5 shows one possible emhodiment of |
‘the roller shell shown: in Fige 13 - '
20 - -~ Fig. 6 shows a detail of a second possible ] |
| ..embodiment of the roller shell; . . o -
Fig. 7 shows a detail of a third poss:.'ble - o
embodiment of the roller she11° 3;_.., -

o  Fig. 8 shows a roller shell in which |

25  granulated materisl is located, the granulated material
having been sintered together ‘o form-the_cylindrical -
" shape; u - |



Pig. 11 is a detailed view of a nodifiéed formof the |aninations shown in/

Flg 9. In the regenerator shown in section in 10 Fig. 1, there is
O\ﬁded a heat exchanger in the formof a hollowcylindrical roller 10 _
avimng a large overall length relative to its diameter. The heat exchanger

roIIer 10 is rotatably nounted in a houg{ng 20 and 'is provided with drive
rrear:k‘(notshovm) 15 for rotatlng it at ow rotatiaonal speeds The heat''

exchanger roller 10 is rot g fEans of
beari ngs ' (not shown) di spos?c)f exter n er eo#?”eﬁrﬁlﬂi exterior port i on of
the roller 10 CO”HHeS%lieriOH}ﬁllshﬁi |wh?§.3oh I@ﬁna?ﬁdnﬁaé‘ﬁt@é e Heat iS
accommodated in the roller shell 11 -in a manner. which wil| be descri bed

herei nafter. Fl owgmiiex m&‘hariam;n particulariy in radial directions,

extend through the roller shell carrying the heat carrier material. The

hol I ow central portion of tRighell showamregeremtiodiment lef e izokldr di vi ded
into two separate, substanti- ally sem -cylindrical conpartnents 13, 14, by
means of a. Substarﬁheé-lll which iigan @ldesmativetko fieptiishown 1in2.  The
wal | 12 extends o S bstaratlally the entire length of .the roller and is
sealed relative t nner cylindrical surface of the shell 11 and

in the region of the front gnds of {Ne 1Pl Ted view of a modified

53
i

form of the la.minations shown in Fig. 9.
' In the regenerator shown in section in
10 .Fig. 1 there is provided a heat exchanger in the form |
of a hollow—cylindrical roller 10 having a large .
overall length relative to its diameter. The heat -
exchanger roller 10 is ro'l:atably mounted in a housing
. 20 a:nd is provided with drive means (not shown)
45 . for rotating it atlow rotational speeds. The heat"
 exchanger roller 10 is rotatably mounted in the
~ housing 20 by means of 'bearings ‘(not shown) disposed
.externally thereo.f. '.Ehe exterior portion of the roller
10 comprises a roller shell 1+; Heat carrier material
20 " is accommodated in the roller shell 11 in a manner

which will be described"hereiﬁafter.' 'Flow'paths,' ‘which

»

run particularly in radial directions, extend through
‘I:he roller shell oarrying the heat carrier material,
The hollow central portion of the heat exchanger

25 | roller 10 is su‘b-divided in'l:o two separate, substanti-
‘ally semi-cylindrical compartments 13, 14, by means’
of a substantially vertical, diemetric intermediate
wall 12, '



The housi ng 20 has four pairs of wal s 21, 22, 23 24 each pair of

being staggered by [err] relative to the pairs of adJacent t hereto.

airs of walls 21, 22, 23, 24, define conduits 25, 26, 27, 28 .
respectively which may be feed1gr _discharge 10 = conduits dependlng upon \J
the disposition of internal I ntermediate mall 12 in the hollow cylinder. i

(C:;(G;RSL?![ | %ﬂég'g%#‘ 8eg§%‘e@%ﬁﬁ'l’s vvg%?r ?\M%ﬁbﬁq’l on condaﬁ&ﬂ%rdsaggﬁ;?ﬁg and»_./c |

dischar gy gedf or 48 $b128E°aRRC 160RRGIERD LRI taelth.e COYBAS 25, 26, 27

28, whic urts extend substantially over e entire gth of the heat

eXChangeﬁhéOinﬁér19yliﬁdr&bh1b%u§§§%b'%ﬁdﬂHEQHH§¥EN1ﬂeta'| herei naf t er
wth reference to Prg. 4. .least in the plane spanned by the 20

i nt er redand eiMathe 13egibf 61’pthbemalt ehds o1 etheswlleld, and t he housi ng
20 are seal ed by neans of sealing strips (not shown). Sinmilar seals (al so

nd shovihe aheusingt 20 hast fourepadmsobfl halllo21,er8%, &34 he roller. 25
In the regenerator of the present -i nvention, streanstpf medi a, between
whi ch he24, eegbhnpairsofowadlke pedvg lsd;eggememgw tHE" heat carrier nmaterial

accommodated in the roller shell. ~Fach mediumflows _ -- 12 - through thes
rol l er shelativecso Eb@hpairﬁe9ﬂ adjacent thereto. The S _
pairs of walls 21, 22, 23, 24, define conduits 25, 26 o

27, 28 respectively which may be feed or discharge
10 conduits depending upon the disposition of internal
:intermediate wall 12 in the hollow cylinder.- Generally
' ’speaking, however, there will he one feed and one '
discharge conduit on each side of the wall 12,
Additional conduits for supplying ‘and discharging _'
15 gas streams are connectable to the conduits 25, 26, 27 |
28,’which conduits_extend.suhstantially over the entire
.Iength-Of the-heat-erchanger roller iO,'as-will be
"'described in greater detail hereinafter with reference
to Fig.-4. At least in the plane spanned by the
20 intermediate wall 12, the gaps between the rollerx she11
| - 11 and the housing 20 are sealed by means of sealing | o ?
'strips (not shewn). Similar-seals (also not shown) o
are located_in_the:region of the front ends of the
rol1ez, T _ _. s .
. 25 o _ In the regenerator of the present invention,
. streams of media, between which heat exchange 1s to
- take place pass through the heat carrier material _

accommodated in the roller shell, Each medium flows



substantially radi al directions. .The schenatlc views in Flgs 2a to 2d 'égé
show yarious net hods of achieving this objective. 5 Apart from

the omi ssion of the regenerator housi ng 20, Fig. 2b shows an ar r angenent

whileh is identical to Fig. 1., It will ? assumed that the roller 10

rotates in a clockwise direction as denofed by.the arrow 16 about its axis

of .rotation 15. r S iRl | €dmblar angh-t he .
supBYy conduit 25 |n°¥‘§H ﬁo%s?ﬁglg% ggg%§g§§?ﬁ$ougﬁﬁthe roller shell 11 in

a substantially raghataftig®lyopadndleaieestibassenthyl sotemaslici nt er na
conpartment 13 of the hollow Interior of the roller 10. The 15 medi‘um

flowi ng out throughewBeinoPigs, shal toi aGoshbw. vdirdohsr pethodsuiof 26 for med
in the housing. A second streamof nmedium 31 is supplied through the
supply conduit 27achiétinpgothisgobfectévelr ough the roller shell 11 and
enters the other semcylindrical 20 conpartment 14 of the holl L
interior ofgthe roller 10.Aparti fromethei cwhgsdon ofr dhgh TEEENET: r ge

-conduit 28 after its direction of flow has been altered %P%@3F®h1 |t has
passed again t hr cheRsing ?9b|@183h8E15h¢H§ o 2TTABERICYY 31 are

Sopar ated {10M 201 4o RI°HaThl 11 18 G0 8 el et B S e
hotper medium theg, il 98 kO2a23HP4R BARI8ARANE ATkLRIOWAd RrdtdeT
by the arrow 16 about its axis of rotation 15.
40  One stream of medium 30 is supplied through the
supply oonduit 25 in the housing 20, passes through
~ the roller shell 11 in a substantially radial direction'
.'and enters the semicylindrical internal compartment
| 13 of- the hollow interior of the roller 10. The'.J_
15 medium flowing out through the roller shell into the
. discharge conduit 26 formed in the housing. A second
.stream of medium 31 is supplied through the supply
conduit 27 of the housing, flows through the roller
~ shell 11, and enters ~the other: semicylindrical |
20 "eompartment 14 of the hollow interior of the roller
= ~ 10.. It is then discharged through the discharge \
conduit 28 after its*direotion of flow has been altered
and after it has passed again through the roller shell.
' The two streams of medium 30, 31 ave separated from |
o5  one another in the interior of the roller 10 by the
. : intermediate wall 12. If it is assumed that the
stream of medium. 30 is the hotter medium, then during

the double passage thereof through the roller shell,



Vi of the rotation of the heat exchanger roller in the direction of the
aNdw 16, the regions of the roller which are traversed 5 °~ by the
“heat - suppl yi ng stream 30 rotate beyond.the vertically extending plane of \w
separation between the two st ngags of -nedium that is to say, past the wall
- 12 and thus enter- the regions in which they are traversed by the stream of,
medi um 3ghe Héwt Séaraies lmé@ium - tollbeseldednedhep redd exostdilent | y r enoves s
heat from the prewously heated heat carrier material. In. such a case, -
t he nediis sezbed. arEncviewcofdthe zrodation of g:hleehelal'by opposite to the
‘direction of rotation of the heat exchanger roller 10, so that, when the 15
heat - supgkshangex reekl.er indthﬁméérpetdpycnéidhc praww B4 nt er i or
corrpartrrent 13, of the_roller he heat _carrier material is -pre-heated.

When t hée }F%atrﬁﬁfl“m%r nﬁb@r?ﬁ?-iPEaU gh pre Wﬁ’@ledt he feed conduit 25

far the nedj um30 i s.heated.to it ture. However ,

f
tHe st r?é%?’ﬁn?ugﬁl $cﬁt?€ﬁ9v§9 | ng;at]er ﬁg" ﬁ’ exchanger roll er'

@ the heat carrier mediumcollected in the roller shell is heated. *In
|

i“ﬁe é.“ic %@Q@%f% w%&’ﬁngnﬁ‘%%%@é?%e hﬁ%ﬁ?ﬁ%ﬁ%eﬁrﬁt& e hom L

12,1 Sy pidin 8 adhid AR, se0s koYY s Uhloat a1l
reg| on of2 4y fiads Céﬂ'ee'i‘ttﬁé i‘égihﬁs in which’ ‘they are ' | ¥
traversed by the stream of medium 31. The stream 31 |
10 .is thus heated up and consequently removes heat from.
~the previously hea.ted heat ca.rrier material. - In such
| a case, the media streams are conducted in a direction
: generally opposite to the direction oi‘ rotation o:E
the heat: exchanger roller 10, so that, when the |
15 heat-supplying stream of medium 30 is discharged from
B the- interier compartment 13, of the roller, ‘the heat
| carrier material is pre-heated. When the heat carrier
' material reaches the region of the feed conduit 25
for the medium 30, it is heated to its finel tempera- |
20 | .ture."' However, the stream of medium 31, which
removes heat .from the heat exchanger roller 10, then
.flows through the now heated heat carrier medium in
‘the region o:E' the discharge conduit 28 from the other
_compartment 14. Thus, after heat has, to a consider-
25 able extent, 'been removed i’rom the heat carrier mater—
fial during the abcve-mentioned traversing, the material
enters the region of the feed conduit 27 to the

compar.tment __14. In view of the correspondingly low



_conpar t nent 14. , In view of t he correspondingly: |ow - 14 - inlet
tenperature of this stream of nmedium 31, the-heat still contained in the
heat .carrier materjal when it reaches this region of the roller shell is
renoved. Because of the double traversing of the 5 roller shell in the

opposite direction to the diréection ofq4atation of tthe roller, an al nost
contra-flow type transm ssion of heat is ensured in the region of the two
stredms of medi uninildg ﬁ@@@émé@flmaowwmwfrmamm 39, théig. 2a
differs fromthe enbodi nent of ‘Fig. 2b nerely in that the interna

i nternmedi ate wal Indd€ smillmhdnnaﬂmmetincﬁhéyhaatananngen'matenbalanfially_

[err] relative to the horizontal. In such a case, the streans of nedia
130, 131 are  eachwisewpplt ereachedctliibs regibdhecofi the yehienl shehdrigont al

direction and are renoved therefromin a generally vertical direction. Fig.

2c shows that it remguedi blBecause of vibhetdeubke obrararaingsot 8¢ which,
externally of the heat exchanger roller 210, flow substantially in 20 -

al i gnment \ﬁ't_h,or@blﬁ)ﬂﬁhe,lzhlmi¥h$rpm%§t?ediﬂ'?%_§%?ﬁn§°b Swhi ch can h
Substan: Tially rAMAPEIAR Rt TS Ten b cthe CEPLSER Rhgaishelt o 3
different contfaniow type transmission of heat is ensured in
= the region of the two streams of medium. |
e diagrammatically'shown'eﬁbodiment of
10 Fig'.':z.g differs from the embodiment of Fig. 2b
merely in fhat fhé’internal'intermediate3wall 112
| extending diemetrically at_an ang;e_bf subsfantia11y 
45°'re1ative_to'fhe'horizontél. In such a case, the
| streams of media 130, 131'aré each supplied to the
15 - roller in a generally norizontal direction and are
| remdvea'therefrdﬁ'in a generaily'vertical diregtipn._
o Fig;ZZQ'shbws.fhét'it'is possible to use
two streams qf medium 23O,'231IWhich, externally of the
| heat éxchanger roller 210, flow substantially in
20 'alignment'with One.another; albeit in oppbsite”'
| directions but which can still be caused to pass
G | thrbugh'the roller shell tﬁige'each time in a substan-
tially radial direction. - o
| ' The construction in Fig. 24 shows a different
.25 arrengement for = sub-dividing the inmer hollow |
cylinder of the heat excha ngér rollei' 310,
Thié is effected by using an internal intermediate

wall 312. In this embodiment, the compartments 313,



arrangenent for sub-di vi di ng the inner hollowrcylinder of the’
t exchanger roller 310. This is effected by using an internal

‘ermediate wall 312. In this enbodinent, the conpartnents 313, . - 15 =
4, extend over different circunferential angles of the roller shell. In'\w
this enbodi nent, both strearms B3 Tredi um 330, 331 :still each flow twice

i S S S ettt b | R

A

necessaf, Heae 2SS na L SR Pty be used, ‘sach of
t 3 :

por specaepi Hhatie 390% T PRl Coaeh HEGy BhPanl Tl "ana 11 can

- clearlyihe 1%&@ espdy t gﬁg? 4 ortion to the =
di anmet er of‘ﬁlﬁe eat ﬁ%ngerﬂ %lf% tfaigjgfawgaié’id gr the conduits in

the - hougigngifar te HPpehet v SFrdw H@P'Zdﬁnﬂhﬁt sahguBeaihessbneans of

nedi a, have a depth, "whi ch corresponds slibstantially to the length of the

heat exo¢lfafher hodlow iarterdikovre obdnilee ahearelcenméi- ealderi dntportions

extending at right angles 20 thereto.” The -division of hollowinterior = -

of the mexe dhamariye sepdrate rintenionabis aadsclpqssible. |
If necessary, therefore, more than two streams of ' *
medium may be used, each of which passes through |
10 the roller shell twice.
| | Fig. 3 shows a perspective view, partially
in section, overall of a regenerator and it can clearly
be seen that the 1ength thereof is large in proportion
to the diameter of the heat exchanger roller 10'
15 -Mbreover, the conduits in the housing 20' which serve -
B ) supply and discharge the streams of media, have a’
depth, which corresponds substantially to the length
of the heat exchanger roller and hawe comparatively
small_extension_portions extendingzat right angles
20  thereto. ‘The division or'hgllquginterior of-the
heat exchanger roller.into-twojsuhstantially | o
semi-cylindrical compartments by means j'of a vertically
.-i'eXtendinS intermediate wall can;also be clearly,seen.
| - .One strean of medium is-suppliediguhstantially' |
25 horizontally, as shown by the.arrow 35, through the
 inlet conduit defined by the pair o:t walls 21%. This |
stream flows through the shell 11' of the heat exchanger :
roller 10' twice: and is then discharged substantially |




sem - c?llndrlcal conpartnents by means of a vertlcally ext endi ng
I nt er pedi ate wal’l can al so be clearly.seen. ..One streamof nediumis

suppl’i ed substantlally 25 hori zont al Mmﬁas shown by the arrow 35, through_"'

t h&—fnl et conduit defined by the pai: _maﬂls-[err] This stream fl ows
t hrough the shell 11 of the heat e r.roller [err] twice and is then
di sehar ged substant|MI€%x ertlcally throu h the. di scharge con

ugh

cerneaby rvertiaalix {hwoush it oiéckanie ¢%@T1%1a &t mgmeﬂhé%ﬁgu |
1 1 .
.?ﬁdeLy:tLEa??fafa”ﬁbs':éﬁqlé A 'e{;ﬁn‘fﬁﬁ Soof adrde 36, " g’ ybgﬁ‘ls r| fE8m. .
t d
1 i 8§8h L he of SetiEE e me 1"%@% arﬁﬁgﬁ’éf%ifﬂtcfeﬁ?ﬂs#%ﬁt%ﬁ%'w"% InfEEBLTC
hrou nthi
Cines. ?ﬁ”é sﬁ%iﬁaitfbaﬁar%ﬂf b Ef) SHUESNEh Send (Bondhl £ 27t cbha) vasRer L b
20 41 42 43 B Sﬂ%%nn%éf‘*‘%% iy r8Le u.S%‘E*@ Lt .ﬂ?h%fﬁiﬁl?ﬁgﬁﬁ“ﬁgﬁsmﬁa'
21,22,23 a“dxﬁf~véf%i§5f1 FRSIRTE nbbegRIEhé | @D8L %ducbﬁdﬂﬂt428$elne -
y nme

respectivel 0 supp and dlscharge oné stream of lum and are sub- 15

stantially ifhé“diﬁ&&tionMdflérruwnﬁsherlmmthss ¢hbodildehtonbbthoatineams
42,43, which serve, respectively, to supply and di scharge the other stream

-

of Wedium aref mediy aktraverse athe i ppllengébell otwieeanbotbr timgkein a
arrangenent shown in Pig. 4 could equally be used
~ substantially radial direction._z
10._ .Fig. 4 shows a regenerator as-shown;in Fig. 1 but also
shows additional conduits 40,41,42,43 which connect with the
‘conduits defining pairs of walls 21,22,23 and 24. In this
7arrangement'the'adaitional conduits 40,41 serve respectively,
to- supply and discharge one stream of medium, -and are sub-
15j'stantia11y in alignment with one another whilst the additional
' 'eonduits.42,43,.which serve, respectively, to .supply and_¢
discharge the other stream of medium are substantiailytat;
right engles to one another. ' '
‘The arrangement shown in Fig. 4 could equally be used -
20 with the arrangements in Figs. 2a,2¢, and 2d, and, accord-
ingly, the regenerator according to the present inyention is
versatile,. |

The efficiency'ef the heat exchange between a.heat,earrier

f

material and a stream of'medium-flowing therethrough is
25 dependent upon the properties of the heat carrier material
(especially its heat retention:and-its,therma1¢conductiyity)

and upon. the type of flow around_the_heat;carrier material.



ith the arrangenents in Figs. 2a ,2c, and 2d, and, accord- ingly, the
nerator according to the present invention is versatile. THe efficiency
e heat exchange between a heat carrier material and a stream of medium.
fIow ng therethrough is 25 dependent upon the properties of‘the heat A\
carrier material (especially i¥&=heat retention and its thernal
. conduct|V|ty) and upon t he type of fIOM/around the heat carrier material.

- 17 - The best - h&gat r@ﬂﬁﬂﬁ n ifhsureRrare achi eved- by cau5|ndr*'

the fl t I I h fI b d I

havi ng"IIsIaSpngﬁvﬁéch%i%ﬁa% %Sé xtrehely” o Pourable or
fluid t.e | s,in_s [ anu fornlhave oved to be especi all _
Sui tablr%“?g}&ﬁg‘g 8T $ i‘ﬁ'ggf‘gcgllp%ﬁ) adml J:ﬂ% accommdgt ed |n1y _

t he- ro'l@ﬁg@ﬁ#-wﬂ%Shhﬁrgeaﬁ o FGQUIﬂgég fﬂiérla.layer t hi ckness whi ch

depends™u specif t he pertlnent appl i cation of

use. One such- apaﬂg.g.gg:@nbf PITI AV (?t’ér“iéis%.n Erphé jga Bl rangenent, the

rol ler shell conprises an i nner and an outer cy er 50, 51,
- respect pyefyanfdab. Fogm Besre ipriovidao d B edpruriiTp it tatle cyl i nders
are 15 concentric with one another, soas to deflne an annul ar space

t her ebefogenset s | thel hémﬁcbmﬁ@n mmm;ataxﬁv theyrears of radial webs 52
whi ch are '

accommodated in’ the. rollershell of ~the heat exchanger ';_ @

roller in a layer thickness which depends upon. the_,;'
'_.10 | specific requirements of the pertinent application of
~ use, One such- arrangement is: shown in Fig. 5. In: this
arrangement, the roller shell comprises an. inner and
~an outer cylinder 50, 51, respectively, each provided
. with flow paths. therethrough, mhe cylinders are
15 concentric with one another, ‘80! as to define an
| .'annnlar space’ therebetween, the cylinders being |
interconnected by'means of: radial webs 52 which are -
substantially equiangularly spaced apart. Into the
roller shell thus formed, grannlated material 53,
20 " which acts as the heat carrierfmaterial,_is inserted .. |
in a packing density which 1-5 eﬁ’bStantia11y wiform. =
| mhe .spaces between the radial ribs 52 are, in this - '
- embodiment, smaller ‘than. the - width of ‘housing ribs .
between adjacent conduits in the roller housing 80 that,
25 - when-the heat exchanger roller is- rotating, at least
one radial web’ is always located Ain. the region of
each and every housing web. The two cylinders vaich - _
together define the roller shell may comprise perforated,s



* ' sub3tantially -equi angul arly spaced‘apart. 1Into the roller shell thus (2 '
formed, granulated material 53, 20 - ‘whicch acts as the heat carrier ' 2
material, is inserted. in a packing density which is substantially uniform-:
Thé_épaces between the radial ribs 52:aff:;in this enbodiment, smaller than
the width of housing ribs between adj&c®t=conduits in the roller housing.
so_that, 25 when the heat exchanger- rolleris rotating, at |least one

radigl web is al _W@%@Ecﬂﬁt%elﬁwm-ﬂ %%@a?ﬁee§m°%ﬁggng web.
perforated | prti b cbigeTResh it BeLd 56 vt Sh, EOFerpoTRCALBY e

e aliatag . . ' c .
6. Alternati 5§| e #ﬁ%%ﬁ?%‘eeéimg#é\m#?ES@@%@%&W?@?'QPEf?Zl it
5 . : . . _
orovi des the subotUHELFTEr LEAIEA NPk 0Bha Tnedl) bAErTBE Hdtetihiits
intersectimg | ongid il a 86d, Lhayp SUSER CcdhpPEse %ol LHErBBSNa bl BeTmag S8

then surrounding the lattice mat.” Such an arrangenment is 10 shown in
Fig. 7. Another Emﬁsﬁmléhtyraﬁid@sUEEeg@@ﬁstaﬁeﬂanhyecyminﬁﬁiuhlcbhhpe
beern sintered together to forma cylindrical shape, as 1s showm in Fig. 8.
A further possi bianid ywhich ocompeisestinbersectingsbehgitudinhinandti ons.
In such an arrangenent,. 15 as can be seen in Pig. .9, lamnations 61
ext&nd in the transverse wires, a fine-mesh wire grid 58 then

surrounding the lattice mat. Such an arrangement is
10  shown in Fig;’7. 'Another possibility is to use
- granulated matefial 60 which has beeﬁ sintered.tqgether'
to form a cylindrical shape, as iS'shown'in Fig. 8. _
. A further possibility is;fo construct the.. |
 roller shell from laminations. In such an. arrangement,
Q: 15  as can be.seen in Fig. 9, laminations 61 extend in the
longitudinal direction of the-roller,jthe:hminétions |
being in-thé_form.of elongated sheet-meta; strips
which are spaced apart from one another so as to
form radial'?hrbughflow gaps. Alférhatively, as
20  ‘shown in Fig. 10 the 1amiﬁations may be in the form
n | of'cirqular discs 62 which may, for exahplé, be |
acéommodated on support pins 63 extenéing in
the longitudinal direction of the rollér. When
'using laminatiqns as the heat cérrier materia1, it
25 | has profed advantageous'to.brovi&e, in the region
of the.radiéllj'extending.throughflow gaps; surface .
variations 64 such as those shown in Fig.-11. |

- -These may be in the form of stamped-out or notched-



itudinal direction of the roller, the Jam nations being in the forntof
ohgat ed sheet netal strips which are spaced apart from one anot her so as
t'o/f orm radi al t hroughf| ow gaps. Alternatively, as 20 shown in-Fig. 10 -
e | am nations may be in the formof circular discs 62 which may, for
exanpl e, be accommodated on §upport pins 63 extending in the |ongitudinal

direction of the roller | am nati ons the heat carrier )
mat er | aputi poptiong,ef pwbeeiaagvaggaaeoae- & in the region of théﬁ

Chown 1 Fxtsﬂg1.a3sﬁ1§r§2¥ﬁ2§*~hswpﬂﬁ59h8%hti@@ﬁﬁ?f#@ ot or “rot ched -

19 - out portions of the lami nations and extending at right angles to the
pl ane of the lamnations. = - 20 - CLAINMS 1.° = A regenerator conprising
a hollow cylindrical heat exchanger roller rotatable about an .axis of
rotation, the roller shell being fornmed of a heat exchanger material and.
within 5  which the nedia between which heat i's transferred fIOM/through
regi ons which are separated from one anot her, the |nter|or of




the horJ ow cylinder being divided by a divi di ng wall into the regi r

the flow-of the nedia, ‘each medium flowing through the shell into t%he>
hol"l'ow.i nterior and thence out through the 10 - shell in such a na

t hat/ each such flow through the shell is substantially rM
right- angles to the axis of rotation of the heat exchanger ‘\ﬂm‘\““\
heat- exchanger roller is located in a housing having radi ‘ “M

inle¥ and outlet channelsfaqr the fleas of nedia, .the inl and ‘out"l ef 15
channel's for each medi um bei ng di sposed at substantrally 90 to one anot her.

21 A regenerator as clained iGLAIMEm 1, wherein the housing is -
symmetrical about the axis of rotation of the heat exchanp roller. 20

3. A regenerht or asAdlegerasatarrcamnrising adollow Glindeical beat heat
~exchanger roller has a |ong axial ngt h conparegd-with its dianet er and t.he
inlet and outl et H?S;ﬂ"sm Fbﬁﬁtatt?@eég?w? é“laér?g?ﬁ'?th’Pﬂeﬂ?%F‘?l | A

- t I d I
120 ons of the i riveRrng fSied B p hent sBbRhgpr fggrigf and, o S‘.;ﬁ'g”m;f‘? extend
[Qver the samg ¢l I GhthGhgtht Lbaagée% %xcmreans rﬁéferréw@rovﬁmhegmer roller.

5.~ A regenerator <ﬁar med 1 n any preceding claimwherein the
bear ng and/ or Olte%idngﬂﬁhcﬂral'e’@ Sﬁerrs'cearﬁuhds& bAstheflethecintergorcopnger rol ler,

t he bearing and/or “drive being externally of the regions. |np|nged by
‘the®fl ows. of nedithe hollow cylinder being divided by a dividing wall into the

regions for the flow of the media, each medium flowing through
~ the shell into the hollow interior and thence out .throdgh the

- 10 shell in such a manner that each such flow th_rodgh the shell

v e +

is substantially radial and is at right 'angles to the axis of
'.rotatiqn of the heat exchanger, wherein the heat. exchanger
.rol_ler is located in a housing havir_tg radially directed inlet and
outlet channels for the flows. of media, the inlet and outlet
15_ ~ channels for each m_ediurn being disposed at substantially 90°-
to one another. - |
2. A regenerator as clarmed in claim 1, wherein the
housing is symmetrical about the axis of rotation of the heat
exchanger roller. | _ . _ |
< .20 3. A regenerator as claimed in claim 1 or 2, .wh_.ereir_)
| the heat exchanger roller has a long axial length c’ompered with
its diameter axrd the inlet and .eutle_t channels'aler_xg the entire
length of the ro!ler. N
4. - A regenerator as clalmed .m any one of clanms 1 to 3
25 wherein the regions of the interior of the roller separated by the

dividing wall extend over the same circumferential angle of the



B. . Avregenerator as clained in any precedi ng cl ai mwherein the heat
rransfer material has a high specific heat, good thermal conductivity and a
rge surface area. 7. A regenerator as clainmed in claim®6 wherein

mat eri al being substantial Lypuni form over the entire area, the roller sheh#
being radially defined by an 15 inner and an outer cylinder, the

cyl i ndergedbadxettangurc@ilerd ¢ Wi t'h one anot her and encl osing an annul ar space
therebetween for the heat transfer material and provided with conduits for
the flowst her et hAaegeneraitarhas aiadinad ig.any preceding sd@iffer at or as clained in
claim8, ‘wherein the 20  cylinders enclosing the heat transfer nateri al
are rdewbérere the baating eadir fﬁé@?"alvﬁﬁl‘@ AEsRroyided EXnbination of a
perforated netal sheet and wire mesh regenerator as clainmed in

claims the ‘@atvﬁi@héi‘gﬁrtwefaa‘?eal’??}"%&la@ d’irrfﬁ“(ﬁeﬁ?“al sposed at substantially

equ ngul ar erval s connect .t h cylind 11. A :

[)eg era?’gF"'?flec?%aF Eleg’ﬁnscfrﬁﬁ"l’i'\gi%) vﬁgrfgo‘ﬁs %ke ko rcurnc erential separations
et ween j acent ,radi al condui ater than the spacin
bet ween %dj acentAvﬁgﬁ?s 3 o | 5£:a2rr?tedc13n%'% Qreb%(l)ngEcégi?ﬁ t he housi ng. 12 o

AT egene&gér% Qﬁe fedd @Fa%fé? r%a?érﬁﬁlghas"‘@ﬁfgﬂ EbeUi‘EC heat,

good thermal conductxvxty and a large surface area. -

=

7. A regenerator as claxrn_ed in claim 6 _wherem'-the -
: 10 heat transfer material is in the fotrﬁ .o_f a 'granu_late.'
8. A regeherato'r_ ‘as’ e’laimed- in c_laim' 7, wherein. a layer. o
|  of heat transfer material is ‘provided in the roller shell, the |
packing density fof the mate.r'ial'.b'eing 'SubStantially uﬁiform over
the entire area, the roIler shel' bemg radxally defmed by an
15 inner and an outer cylmder, the cylmders bemg concentnc with
.on_e another and er1¢1051ng an annular space therebetween- for
" the heat transfer tnatetiai ahd protided witﬁ'cohauits for the
flow therethr'dg'gia of the media.
2. A regenerator as claimed ih claim_._8, wherein the _'

200 cylinders enclosing the heat transfer material are made of -

the 10 heat transfer nmaterial is in the form of a(jﬂm o/
regenerator as clainmed in claim-7, wherein a |ayer mm,’mr"mmm -
material is provided in the roller shell, the packing dénstty®ofstte ol

perforated metal sheet, wire mesh or a combination of a S : a

perforated 'iﬁe'tai sheet and wire thesh.

10. A regerierator as claimed in claim 8 or 9, wherein_

the radial]y extenaihg' Webs diaposed at substantially equiangular
.25' mterva!s connect the two cyhnders. | |

11. ' A regenerator as cla:med in clazm 10, wherem the -

circumferential separation between adjacent radial conduits-



granul’ar heat transfer material is sintered to formthe hollow 5 ms@
cylindrical shape. 13.° A regenerator as -clainmed in_any one of clai ;
8, 9.6f 10, wherein the heat transfer material comrlm _
ar’e./dl sposed in the roller shell so as to define radial

passages. 10 14. "A regenerator as clainmed in clmn'mm WM}H"’ he
| antnations are circular discs which are coaxial wth orfe &nothen.

A ﬁeagenerator as clainmed in claim13, wherein the |amnations are axiall y

ext endi ng webs or sheets whi ch are dispdsed at substantial ly identical
angl es of separation. A regenerator _ as clai rired I n one of

claims 13 to 15, \AM%P@T IS"?aﬁS" Iﬂéﬁ‘ﬁ the seacdng petwres, 2diacenti YIS 8f £ ace

vari ations extending.into th a | 1y di th hf | d
to produce turbul eﬁgla}cfﬂﬁvcf’ﬂ&ﬁ{f ﬂ“a s ‘Qa%? ey g’%\/arirg??onsogve?ﬁgsi Innt ﬁre o
form of stanped- out 20T notﬁfgt}ggen%?;gtopoa(stélgﬂgeg%gmhng %Reremqf.,el’l ght angl.es

to the surface di recfl on am nat ’A'regenerator as

E'e?'ef’ﬁﬁe'f gr-g' gleg‘clrl Ak yﬁér A 3hdRPRE S SavaRer &y fordlBRd ABIGR! |y as
. or _ ference to and as il lustrated in the
acconpanyi ng ds awi Rgfindrical shape. : : ' '
- | 13, A regenerator as claimed i'n'.any one of claims 6, 8,
- ‘9 or 10, wherein the heat transfer material cemprises laminations
which are disposed in the roller shell so as to define radial
throughﬂow passages. ..
' - 10 . A regenerator as claimed in clalm 13, wherem the
laminations are circular discs which are coaxial with one another.
15, A regeneratof-as claimed m claim 13, wherein the | |
'laminations .a're akially extending webs or sheets which are
dxsposed at substantlally identical angles of separatxon.
| 15 16. A regenerator as clalmed in-one of claims 13 to 15,
.w:herein the laminations are provided with surface variations
extending into the radially extending throughflow gaps in order
to produce turbulent flow throug'h the gaps, the variations being
in the form of stamped-out or notched-out portions extending
20 at right a.ngles to the surface direction of the laminations.
17. A regenerator as claimed in claim 1 constructed and

arranged to operate substantially as hereinbefore described with

reference to and as illustrated in the accompanying drawings.



