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ROTARY TYPE HEAT EXCHANGE APPARATUS W TH AUTQVATI C
FLOW RATE EXCHANGE MODULATI ON BACKGROUND OF THE
INVENTION 5 (a) Field of the invention The present

i nvention irﬁpr oves the conventional rotary type double
f1 ow cROQTARYEY P EhEAGe EX6HANGEt A PPARATYS WITH
oper at | naifuncti on_of —automatic exchange fluid flow

rate rbbdi@MOd 1o FA:OM RAJE EX6dhdN Gie MODULATION

tenperature distribution status between the fluid and
t he heat exchange 10 rotating disk, or to nodul ate the

pumping. 11 ui 0. Baneke RSB TlE INGENREORG o o

!@gfselﬁnffythre%%%ié%pe heat exchange apparat us bei ng
[

i ng rnsta or coated wth penetrating type

or abpRé ﬁJr@?eﬁtyiB%eﬁtht 131?@0@{%?2%\?} %%§4%Lmt% 1y double

heat exc ange rotati (

CATGWT i eI okl | f n i .
ansu CROLL e ORI SRS WEHARTUEORBIIHE fbhetion of

f enedineic dxohabescliidt flow eite thedilakidoh A bs TH&imely change the
conventi onal double flow circuit heat reclai mdevice

ortetpieahtuheatistritenica stadeyibeewten thasfuiy ahdr deghedty exchange
the gaseous or liquid state punping 20 fluid include:
(Irpting dickd or ypenoddulate theacompokdion ric o€ the ghseths or liquid
fixed type fluid total heat reclaimdevice; (3) The

r stateypepeng Ifluid, reagretre chaihpad exichenge (m)athes rdéskaripside the
type fluid total heat reclaimdevice. 25 Said heat

r defay fygehicad Lxehangs ahnayays| kaingd nsertigy anstalledqor coated
set. fl ow sQeed hence.its .heat exchange efficiency i

PV (RSB YRS B RS QPRI SR e i b AhpeEhi N Bt al, or
B DU L Rl TR ST MR
S S LB L B BRSEER s o e
pgprciesaa st | i g stace 11 de) Turcher
npibatipthen bEake Prior Art

The conventional double flow circuit heat reclaim device or total heat
reclaim device for passing through by the gaseous or liquid state pumping
fluid include:

(1) The fixed type fluid heat reclaim device;

(2) The fixed type fluid total heat reclaim device;

(3) The rotary type fluid heat reclaim device;

(4) The rotary type fluid total heat reclaim device.

Said heat reclaim devices are usually selected to operate at a set flow
speed, hence its heat exchange efficiency is affected by the temperature
difference between input and output sides, or the fluid composition
difference between the spaces of the exchange gaseous or liquid state

fluids, or the difference of fluid speeds and the temperature difference

between the spaces of the exchange gaseous or liquid state fluids; further,
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exchange flow rate so as to nodul ate the fluid

conposition difference between the spaces of the

exchange gaseous or liquid state fluids, as well as

have the automati c nodul ati on function to proactively

nodigl goaveneosalhdwat egxehangers| ew ranablehéo empdulate the heat
achi eving energy saving effect by matching with the,.

t BERrkOY fdterehde © meewlate )Ph@liﬁWQr gp@@osition difference

f?ﬁg”%”v“v?ée RARCPRET B GORTBRRILRGUAY 91 1pil St doi.cas well
1168 bkt 3 g PO FORAR SRERIGRiLR € iRty "Mefulate the
FIHAT S RRRE, L L, R RH) OO Cin  SATRAT ol etfect by
R P R SRR U R R

rotating disk driving device thereby 15 nodul ating the
flow rate, tenperature distribution, humdity

di stribution, SUMNAERIS OF THRINVENTION
conmpositions of the exchange fluid. BRI EF DESCRI PTI ON

OF THEheDRARS MBS antidn idisaosehetimt i thevicemvettionalgrétaey type
operating principles of the 20 conventional rotary '

t yioatblo flaw haatitdweshangbaagpapanrxus B made foshave the operating
schematic view of the conventional rotary type total i
hddRctiex cha b rappar R heatisighanger ppparasis dawing rmutomatic

T T M A KL

PO e R B g e A0 3 BTl G g bxchange

CPARYG, s BT LR AP A oM Ol HARE hereby
i: ' f ot ' t ' t . el

SFISITRG ROl Loe, CRAIREAL AAMAGY! BgiRS distrioution,

t 1 1 . 1 .

TR LU R YRR 0% EpHirkRitiohy bEURPERSUNR Muid.

Fig. 5is a block schematic view of the enbodi nent

showi ng that the present invention is further
i nstal | ed VBRIEFFhD ESCPIPAE LON OHF G0 EnD RieWENG Sand

hum dity detecting device to operatively control the
f | owFr@at ésisod schematic view showing the operating principles of the
conventional rotary type total heat exchange apparatus.

Fig. 2 is a schematic view of the conventional rotary type total heat
exchange apparatus having two fluid streams in different flow directions
to pass through different positions of the rotary type total heat exchange
rotating disk.

Fig. 3 is the block schematic view of the embodiment showing the
present invention is capable of automatically operatively controlling the
flow rate of heat exchange fluid.

Fig. 4 is a block schematic view of the embodiment showing that the

present invention is further installed with the temperature detecting device

to operatively control the flow rates of the heat exchange fluids.
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total heat exchange fluids. 5 Fig. 6 is a schematic

view of the structural principle of the enbodinent

showi ng that the present invention is further

installed wth tenperature detecting device and
gaseolig- or 19 # QUpek schemabionyiowi of die codogdimieny shewieg that the
to operatively co 0

Il th at f the h . )
exRamYe N VENHPES'S %{iﬁpr @?S%zlrf@(f “gﬂs Ef%;%mp@%wé%wcm device
¢ Eh ORI 4 Pag RiideRy pREREY Sonbatups flow Thtes of the
t i devi , humdity detecti
TR LR AR T, OPY L oo i Y Soer Tl on

det eqtji,nggdeyi ﬁesFH%@gﬁEatvii%\?l %F?ﬁ%{gﬁggé%@af | Mhciple of the

rates of the tota exchange

Diegithb dh XY %OW§;We%ﬁ%io&éé fﬁﬁeﬁeggf}&ﬂén%d with

det ecti ng device ng devi ce
Gaseusateie | deetdnst aéwick! ahd eoROs bF ApdEt Seké Nbmposition
device 20 100: Ro%ary type heat exchang[eqrot ating P

didekectirly dBRoicat fongpetatikelyotattrontld flodr iatenof digy hest edchange
11: Vari abl e speed transm ssion device 120a, 120b:

udlwddsectional fluid punp 123: Double flow circuit

fl ui d_pun]i)i ng device 25 130: Heater 200: Rotary t_y&e

t ot alFiBeal éxchamegematiat viryv diofk thaogtructonadr prousipee of the

250: erative control device 1000: Rotary type heat i

ef gleéﬁpg}cgygg thyg tae present gavemtigny ipduithgr installed with
TAlI LED DESCRI PTI OF THE PREFERRED EMBQDI MENTS, The

W ARG SRS AeH s (1BEDI T Ase s Hevice and gaseous or

conventional rotary type heat exchange apparatus or

;SR R PRl BB G R SR TelY CBnfiol the flow

rates of the total heat exchange fluids.

DESCRIPTION OF MAIN COMPONENT SYMBOLS
11: Temperature detecting device
21: Humidity detecting device
31: Gaseous or liquid state fluid composition detecting device
100: Rotary type heat exchange rotating disk
110: Rotating disk rotationally driving device
111: Variable speed transmission device
120a, 120b: Unidirectional fluid pump
123: Double flow circuit fluid pumping device
130: Heater
200: Rotary type total heat exchange rotating disk
300: Power source
250: Operative control device
1000: Rotary type heat exchange apparatus
a, b, ¢, d: Fluid port
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5 has very wi de range of applications, and the nore
representative rotary type total heat exchange
apparatus is taken as the exanple herein, such as
that Fig. 1 is a schematic view show ng the operating
principles of the conventional rotary type total heat

ex apparatus: as shown in Fig. 1 t he

e TR DR CRIP AT 6N OF A IR R RS REKD ENRORIMENTS

usuali, 10 installed wit .tvvotfluid unpLng devices in

diffe %%W%WHRE&%SWSH ignaf eFBM?H%SunE%ﬂﬁoP%V%rOHaI rotary
' he ¢ fluid st f ot

ATPLTRAL B bl PE Y ahSTBRETH s appares

t ' t . t ot h .

el el BRSNS AL R Mo R rotary

h [ t '

arebs SATRRACRORHLAE HipartIR' R, AIE s PR e G Such s

PRhALS Fad, @'ifsf2?rs@H&m%t'ti@eﬁe@\m@h@‘bﬁngrﬁl%%ééﬂa‘(ﬁ'g?’pg{lgigles of the

di scharged through the fluid port~at the oth

sgoavehtionalt mafyl Hipd ©italchiddte@hans e Wppasitasd; APsR&%A in Fig. 1,
through the rotationally driven rotary type total

héht emnhantgmal otratairpg tybes kiot20Meant estthiegenipparatus usually
positions, such as that Fig. 2 is a schematic view of

t hiestebad evitth smal fluod gouynpiyigedevicestial difieaenteRohadgections and
apparatus, having two fluid streanms in different flow
ditpectiles natpades paryugs e ferentlupdsstréams of temeperature
rot type total heat exchange rotating disk (200Q);

s dkfefnct i Al Teak iny dhecOeaRghe eah (he tReales of the rotary
exchange ratus for indoor.to door, aj,r exchange

TN e TRRF hEchehare roraliar disk gl 8ssls tie s anatttional total
f ' ed | he, 25 .conventional, rotary type .

¢ SR SRS b, S RPRRiGRY Yo Y, RGRRY AR spectively
2B RRRs ocﬂg%h e uigl . .ci rcui f i t

tgge t ot gﬁ E@gt extﬁ(r:1 arggdé) rfg‘fla |fr;1déjt%|%k 41%6%&93{%%% and are

St&lPecaDelyt ?%;&hhxz%egi tﬁﬁr@%ﬁﬁe@xet ﬂuwgpgt?é'ﬁ ﬂ{edStHd’érgsriH&eso as the

fluid port ower tenp ure outdo

f veshflaid circaitpuireeskdragseting® %@@é’ eRtduIRkhe QbR MOnRYIRedriven
total heat exchange apparatus 30 via the fluid port

(mtafy oypé hetadicat dxchpags estdtirodik (D@0 Y hudiifeiehe Wdsitions,
of 4 the rotary type total heat exchange rotating

diwth @20t dhgt Reison heehemate; viewdof hlen dosivehsohal getdry type
into indoors via the fluid port (d), wherein the fluid

prtel heyt exchange apparatyohaving) tapefldidpusanisain diféerent flow
si.de passing to the inside, while the fluid port (c)
apdeetheny fpgspahtough dffereat posteensof the retagy type total heat

exchange rotating disk (200); such as that by taking the example of the
heat exchange apparatus for indoor to outdoor air exchange in winter
times, the indoor higher temperature air flow is pumped into the
conventional rotary type total heat exchange apparatus via the fluid port
(a), and passes through the fluid circuit of the rotary type total heat
exchange rotating disk (200) on one side, and then is discharged to the
outside via the fluid port (b), and the lower temperature outdoor fresh air
is pumped into the conventional rotary type total heat exchange apparatus

via the fluid port (c) from the outside, passes through the fluid circuit of
4



5 passing to the outside; in stable operation, one

side of the rotary type total heat exchange rotating

di sk (200) in the conventional rotary type total heat
exchange apparatus between the fluid port Bai and the .

f Ithedropaipt tYs) tatal heat @h@l&r@@pmtatmgecﬁdks(ﬂ Obwni tre other side,

fromthe higher tenperature at .the fluid port a) to .
gr ﬁ}qryISr(gaglé%rg@gHm%mms Vi@ e Flatdipertatd)s ngeﬂil@i e fluid

ot a8 PR o iy bR g e i
t e¥lls B QLR R lnghtie GRRE el ifersdPsed i the side
ki LU B4 3 SRR oM R LA e o
o ot eRCRAROR GlME LRI PITER SRS RAdnIE G Fype total heat
heaichansh a@garartalg detwoesitg& fiuid e gsaén@ﬂ@ﬁﬁﬁf port (b) forms

apparatus as well as the tenper difference

t whe segetdturdistiibutiopeffoaatherefianoRnigdratiretatdihekiluid port
being insertingly installed or coated with

p¢apto aradgally peduce talisolbiveg temperamisaurtiee dhadrpomgb) and
material or the heat exchange rotating disk itself

10 hahé mgheheidsont uhe entanyetypei thithl bani ercRindainotaitiog disk (200)

l
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applied to constitute the total heat exchange rotating
divgkveen g tlaed poshécsand theoflpidipors(dpdasmp the temperature
ctions are formed with the stable

different flow djr ,

sEattdubOn, gﬁﬁéﬂg? Ipweaitpraesnoee ahdhaUhig pgrt (c) to gradually
Bttt GRS gt 1R ) B Rl PR hea
fl ' ' 1he k | 25 h

xRS RS it i Gtb)s PGab R Breditylnlapappecd and

ehafatdyffed BFahe HGAL ef&%ﬁ%ﬁot@ﬁ@@r afsﬁsh} he heat exchange

;
present i nvention discloses conventi ona

;ggﬁéﬂétﬁsy RS weRUR m&iag&xh@éaiﬁ@%hcgm@%o side fluids; if

aratus 1s further ve the operating

f tiiche@neRthddi® rethbhy di)él@%éiﬁgtin%&@i'i‘%wQnﬁﬁﬁéﬂ%ruéoated with
havi ng 30 automati c exchange ffuid flow rate

npelkttadiing typer elryabugdbigt itpge theistbrd la®vortEhe, material or the
tenperature distribution, humdity distribution, and
ghsaoersclomgd rafafidg stisk étsetinpasingi thescafcurhentedathangtification
fluid, Fig. 3 is a block schematic view of the . .
efsdiareare spphiedgta lensprdecthe iatgehtrbrexibanapabtasing disk,
of automatically, operatively controlling the . i
then the above said two fluid streams in different flow directions are
formed with the stable status of temperature difference and humidity
saturation difference at the two inlet/outlet ends and the two sides for
passing by the fluids in different flow directions of the rotary type total
heat exchange rotating disk (200) inside the conventional rotary type total
‘heat exchange apparatus.

The present invention discloses that the conventional rotary type
double flow circuit heat exchange apparatus is further made to have the
operating function of the rotary type heat exchange apparatus having

automatic exchange fluid flow rate modulation thereby modulating the
5
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5 flow rate of heat exchange fluid; As shown in Fig.

3, the present invention is nmainly constituted by that

the fluid port (b) and the fluid port (d) anong the

fluid port (a), fluid port (b?}, fluid port (c), and

fl ﬁpw pYet tqraperstuichdistdomtiens homidity cdistritpftiarheand gaseous or

roéar@ tépe heat, exchapnge apparatus (1000) are
r edgBE 308 SompesiansPhinerexomange thHddi rect i onal

r 65sER Srispbailobbe b died Sbrbe elodmendaerang the

fl ' it fluid ' devi 23), ad Gt .

¢ oSSR Flulsibl saPRed bbbt sl el esdtraiding the
' control devi 250) to d

cobichyShr e SRTALIR,GENCTof cov ce, (250) 1o o ve

doubl & sfdh@W il flgptrs dghé‘ e denAHIRA RSN q?Yﬁeﬁﬁl@( éé‘ﬁs}tituted by that

bei ng capable o ucikng negative pressur

pasictflviel priegbyaadiRe MUY (Hhaniomy (Rl @3S flui
through‘t e ?o ary typeﬂﬁ%aat (_e chadr/@e réépg‘t???g di kﬂuld port
(100) fluid goftf(ey,entd Auadpoan@)difftherditblé W circuit of the rotary
directions, and the flow circuits of the two fluid
sttypaniseadr exahangal dpyparaes! A1GO)) whereipecti?@ly indtaked with the
rotary type heat exchange apparatus (1000) and the
urirddireetipoalalluid Ipinpp L(riﬁé)ag)(ﬂZ@é)))(dzﬁmb))le calpabbdricang negative
produci ng negatjve pressure or positive pressure can

*gg’;gﬁ‘fgtr%‘l Fih?(i@b’i@bprﬁ:@fﬁ Vzée?i?zsﬁfttéte%/ﬁlfgkﬁlﬂ%ﬂzw circuit fluid
it PR i doinf s o0
i PR R 6L SRS A 1B GRbE0NE P dRECEI ) 1o drive the
¢ Rl 1ORE PLUSE AR 30N b BR] oot B0 it fuia
DR LR R, F R Bt BMCIREL b bisfure or
D R pREs PR bl YRRbIEES U LRP i 8 B sy ot Y68 rotary

diypehedyetdhange ff@td’fﬁig?ﬂiskwdl@m iR diPRYed RcfPaAAIFRlNt flow
controlled by the 6 operative 'control device (250) to

opéercatiens nandether flowy eitdiars ofichef tnet filorblktrepeeSaRf mutually
the followi ng, including: 1) the two unidirectional

f iwlategdumderéitz0a) (120b) are punped in negative
pressure for punping the two fluid streans in
drf %Fbﬁermtaryutyme%eatl ovehdingecapparstus2f1Q0( and the unidirectional
fluid pumps (120a)(120b) capable of producing negative pressure or
positive pressure can be integrally combined or separately installed to
constitute the double flow circuit fluid pumping device (123) function,
and the two unidirectional fluid pumps (120a)(120b) capable of producing
negative pressure or positive pressure are respectively installed to the
fluid port (b) and the fluid port (d) so as to pump the fluid in different
pumping flow directions; said two unidirectional fluid pumps (120a)(120b)
capable of producing negative pressure or positive pressure are

respectively driven by the electric motor individually or are commonly

driven by the same motor, wherein they are operatively controlled by the
6



5 unidirectional fluid punps (120a)(120b) are punped

in positive pressure for punping the two fluid

streans in different punping flow directions; in said

two functional node operations of said 1) & 2), the

t OPSIRUVE senahsdevdce (liibedot oppass inhromeglor more than one
different areas of the rotary type heat exchange )
rof{"‘éltcflﬁéjabir% ?Sl@é)tthet frdlawbig, cincluding: df thRetwoudinidirectional

P e B St B2 pumping
aqbr 3 Bt soflifs "Rt ricl cartppit Mqwetiedigh: ™ the wo
TR M RUTPR B OR ESRaEHA prossr
s BT R T g o

t haid t@baMctivhgl HRRle 6XGHABEE FFRAN g? 3 2?,1@1%%@313% streams

respectively installed Wwth the unidirectional

punpspuhipRd) (d2phys hlragic afighrenOfar@LBLHRY rotary tP/pe heat
negative or positive pressure to constitute the double

f leawhenge votatinigudidk (H00p thg flew cecuil?d) thet tves €hyd Ryreams are
t he operative control device (250) to 20 operative

10 comgiuallyt rolatedw anat ehofflawmedinectiorex ofisthgetvid Uiluid streams are

1

W
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punped by the double fluid circuit fluid punping
depndary iesuchiothesis by the power source (300), as

o SO S uha T B
(8@ i CaBitan! 280 salhmety 20ni B0 i igein he fluid
oL e G RyRE ol RS e BE T ot LS TERI T (o), fuia
oPBEPL A8 HARF L ANGH IR bl RUGLEDER RBRIRIAR i e
ORSGRY itySe GEBE EQLhAR %@&%ﬁ@ gl,d(fsogial-qrgcrg?%e%dgf\}&?qn?@éﬂed with

30 electronechani cal™ ¢ onent

etlec un@directésrmonent 208)e1 .
rel ated software andﬁggggsat(i ve %o%xﬁ)gﬁsf'%?[é??ﬁ‘ggsoﬁ 8r°du°mg

opegative elrypeogititveopresbereund diongcititendle fbublk PlewWPircuit fluid
(120a) (120b) of the double flow circuit fluid punping
dpwingeng 1k3)icey(123), tdpeely itiellye openitivd Icongrol hdevice (250) to

swi tching functional operation; or 2) operatively

operative control the flow rate of the heat exchange fluid pumped by the
double fluid circuit fluid pumping device (123) driven by the power
source (300), as well as to operative control the rotating speed of the
rotary type heat exchange rotating disk (100) driven by the rotating disk
rotationally driving device (110);

-- The power source (300): It is the device including AC or DC city power
system or independent power supply device to provide power source for
the operation of the rotary type heat exchange apparatus with automatic
exchange flow rate modulation;

-- The operative control device (250): It is constituted by

electromechanical components, solid state electronic components, or
7
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5 controlling the flow rate of punping heat exchange

fluid; or 3) operatively controlling the tenperature

di stribution status between the fluid and rotary type

heat exchange rotating disk (100); or 4) operatively
cOMFIOPIPFRFSPHeand gelaled godprare and tapsradvaropninppenterfaces to

 ERTRHGCR SRH) AP cHIdgECHona b e deeoy T1805)(5208) of the
G o) 785 Tk Biine: g e T12ng By ot peratively
ggﬁds?{tl{c%lﬁ gldotglg l lééygéljﬂlﬂgg gﬁgfcﬁo%%‘l( é}lﬂ%?tlgl)%,t Iafs’f oral .Operatively
P SIMESH W B By R AR %
M Qlcit d’lﬁng'tﬁg téﬂﬁg@?aﬁﬁf’e H%Qﬁ%ﬁ‘gi?ﬂ%tﬁﬂ@ﬂe%’e@ﬁ thé $luid and rotary

rotating Speed to change 1 s heat exchange

chapadieitiedchage Totalfi HAA[ YOG YRS Dedbepit i
ro?gti ng di sk (%%g?:a ﬂ% 'S rc()t at)i¥onal Fybedr?\r/ég g%ym{()hlclamg the

r abtttimyspiekof diatdtapaltyye teav erghaien ﬁ@ta(iﬂ;%(ﬁisk (100) driven
wherein its disk is internally provided with two

pdwyouke frotatthg idiski rotatiead]y aliriviagstdegicet bl idighor 5) integrally
different directional fluid flows and has the heat
alPPSEMil YR)y sronmling sit peast iy of ehsaiddtems He2 1338 i1 abrhbination;

Bl P bl ol SRCRSPFE 8 Bpediia
t RLEosHES Bimosy ot 1PFLaroIGHG SMsinpOM € ribithanpable speed
(PR “tipho B Fis T LPHEE BiPitrineneo Mt alp yat exchange
af e R 003, B dfdhegnd BV RPN Ry B sped to change
NIt %%éﬁﬂn%@&hﬁ%@%erfs’ﬁfﬁ@ange function operations; --

d
The timngs t© operatively’ control the flow rate of

heatTiex ebapgeaybkUhshr aad Bt dto i
rotary typgg hggt e%hangeé%{rgoe: g?ﬁaﬁg’tgg%%gﬁggf Itdi;si \r/%tre]ltlonally
brivehaby nhe dosdtirotaski edrationatlyi diidthgdavi ke (I110) videin its
that: 1) the 30 fluid flowrate and change tining are
pdeskets imerradlyopervidedpidpewat pyeusdflaahtirelit aea2)foi passing
IS randomP/ manual 'y operatively controlled; The
uthireigbcdifoarant fdirdctiopahplit2 Oy andduhaslithe chéainabsorbing or
fluid punp. (120b) can also be installed to the fluid
peIsspatig Mincsion;, Hae vpdtuidecireigts ofithe rsary sygeoh¢at)exchange

Lgﬁtgﬁingcte 1 °g:a?§ Pt{ﬁ:s((i)fectlziivgly 3br(\>/\\'t11(c312:gi With two  fluid ports for
respectively pumping two fluid streams, wherein the passage of the two
fluid streams are mutually isolated, thereby allowing the fluids in different
flowing directions to pass through the rotary type heat exchange rotating
disk (100) rotationally driven by the rotating disk rotationally driving
device (110) for heat exchange function operations;

-- The timings to operatively control the flow rate of heat exchange fluid
and/or the rotating speed of rotary type heat exchange rotating disk (100)
driven by rotating disk rotationally driving device (110) are that: 1) the

fluid flow rate and change timing are preset in the open loop operative
8



5 punp is punped in positive pressure while the other
unidirectional fluid punp is punped in negative

pressure so as to allowthe two fluid streanms to pass
through the rotary type heat exchange rotating disk

( Kowytalhor di i eriendopuspnagudllywpdratasty @m;tro%red 4is

a bl ogk schinatlc Vlﬁ (gf t he enbodi nent show ng t hat

t he BRetionleHbibpunep fd2PRk endneRigitesdonpt Kluid pump

: 'Q(i%bﬁ?g%ig # Baiuilice 89 e i sor . EHENGY Fiafled toabe Nuid
Rt ¢ b[}@dl%bif‘*@ o PRENS o VB R ke hiqnal fuid
(Wl?‘??% o il REls p%%%sur '*’hé e I8t omidiietufhnal fuid

gf unfe 1§ %ecilgh h¥ %1?? Qﬁ‘f?%% RPRARIHUS (GAPAR streams

e resp ctl y insta the “unidirectional
f ol fapuiDugh?0e (D2AR) tesPaile ofcih U%tﬁﬁn egal \(?OO) in
pressure or positive pressure to constitute th doub
f ldofferrnt quirhpirlufldw @irepiigs devi ce (123), and it is
t hrough the power of power source (300) and operative
cont fog. 4fis aldocpechemudcodatr of thdemhbed (R&M) sHowidig thet the
the 20 unidirectional fluid punp 120a) (120b) of the

10 dpugseat finventeon rfuﬁxrthetrundtalb@nwlthqéxdeanmrmnzeﬁetrmt]mxg device

1
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capabl e of produci ng negative pressure or positive

R ST o I
di fféseﬂrg‘é{rléégielgng the PESERE YOS ety rr;nsaﬂére?i by that
Rﬂr%ﬁ' PO (ot i PRGHD: #mong tindfideesgty (o liid port (b),

F%%}EE@? eﬁf%ﬁ??{ 58 Q%‘i&?b‘ih& fot Eﬁoﬂﬁ'xrdh&eﬁ&bof Ry rotary
PGS, S RS A8 AL i
dasflifectioy] Cﬂul@iu'tohn{ﬂ%@@ b0l %%phﬁfe ()ﬁlzggr)oducm negative

function, 30 and the 't rec fl purrp

(Il&@@ﬁlﬁel%@%oﬁﬁp@brbr%s%repf@@éﬂsﬂgne%h@eﬁéhbl‘éeﬂ%ﬂxﬁsﬁi«&ﬁt fluid
or positive pressure are respectively installed to the

f bumgbipgrdevidy (EIR), e it lisitbrqaqit tHedpoger & gowveusdurce (300)
the fluid in different punping flow directions; said

tawd wpledatn e tdomtil] 61 diel opengtsve t20a0 Id2Ghe (@é@)ihrbedrrve the
glfi@%ir%%ggng ﬂulgaft)lllr\r/l%sp(rlgs()sél;(r IGZO%r) gfp ?}Ilet Id\c/)ib er %S(’)?z:fj rc?rcmt fluid
pumping device (123) being capable of producing negative pressure or
positive pressure for pumping the two fluids to pass through the rotary
type heat exchange rotating disk (100) in different areas and different flow
directions, and the flow circuits of the two fluid streams are mutually
isolated, wherein:

-- The rotary type heat exchange apparatus (1000) and the unidirectional
fluid pumps (120a)(120b) capable of producing negative pressure or
positive pressure can be integrally combined or separately installed to

constitute the double flow circuit fluid pumping device (123) function,

and the two unidirectional fluid pumps (120a)(120b) capable of producing
9
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5 respectively driven by the electric notor

individually or are commonly driven by the sane

not or, wherein they are operatively controlled by the
operative control device (250) to operate in one or
noR@Sdthidh PERESUre Letc Posiilie moetssiref areheespektivadyngnstalled to the

(185t poSo6s) and b P Ghnto v tor Busur 8 ahid in different
P O & B RetBphy et Ty G ce@nab A prBis ([ 2a)(120b)
PSRN (railindl PaRHIRET hRRRR (¥ T oRsiVe  Rssagre are
opShect el @%en Y RE\edih IHRGETAIRIATRIY o, are gpgmonty
PIDach b BESANMOTANIR Whchfhoteyaeidngaut R, bPntbNed by the
ool e R e el e tn o

stfueatienal enodsnvf ahy fodlosviely, dhbRIding: 1Atthkeasd @fldirectional
tenperature detecting device (11) is installed at the

pduidi pumpap@EiRioe @R 0di) raret pympedi indhegeivey plesseet ifog pumping
the tenperature 20 variation of the punping exchange

f 1the dwawiuidi sireanas dot ddfergnsimrmpings floeb ediredias; t Hethe two
oper@t ive conhr_o timng for the operative control,
dayiiggectiong) tuj @MUmSngl:ZOB))(b?ﬁB?)aaﬁevpummdntrr pbBitivg pressure
t flow.rate of the. exchange fluid punped by the, . )
d BBPQWRIB&NEP Rl ﬁuﬁe W%ﬁ’“ﬁgﬁﬁi({\g%ﬁ%ﬁiwpm ovpglirggtions; in

PSP AR BRSBTS Bt scams
SefYeRpyl BIRLIAGhl B1EN SRR N T By ype hea
R e LR M ——

Cl rcul u Unpl e
bynutaillke | el BokA i i
(1202) ( 2%?3);16,1%%3?% %iet ﬁg’t“f Sg?écf ddﬁ%r tEj f?&%% fhyid. sfreams are

poohtrach t@sdeigotie; fl uid port (a), fluid port (b),
fluid port 30 (c), and fluid port (d) of the double

f FovAtileasti bnenstrapétund tdetectide dotias yﬁl 130id Vinstahledt at the
exchange appar at us (5.1000) are respectively installed
wpositiome capabli reCtdioecly f oui thdirewply (d20aifd2€d temperature
bei ng .capabl e of producing negative or positive

pradatipe elbtheopymningeexahangeubuel,f whereinr the tlefectdd signal is

g&r}gtrg%(gsg\él;g t%@(e%azt%;e’ ctopltGrroT katsxlm?r){g tfr(])? the eorpaetria%/is/e Ccoorgt;(ﬂl device
(250); including: 1) operatively controlling the flow rate of the exchange
fluid pumped by the double flow circuit fluid pumping device (123); or 2)
operatively controlling the rotating speed of the rotary type heat exchange
rotating disk (100) driven by the rotating disk rotationally driving device
(110); or 3) operatively controlling said items 1) & 2) simultaneously;
-- The double flow circuit fluid pumping device (123) : It is constituted by
at least two unidirectional fluid pumps (120a)(120b), wherein the fluid
port (b) and fluid port (d) among the fluid port (a), fluid port (b), fluid port

(¢), and fluid port (d) of the double flow circuit installed within the rotary
10
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5 operative control the flow rate of the heat exchange
fluid punped by the double fluid circuit fluid

punpi ng device (123) driven by the power source

(300), as well as to operative control the rotating

spedg beatt eechangeapppanapes 800 prxehanspeativedy iinstatledkwith the

(100),.dri.ven by the rotating disk rotationall )

r it etBonL it Gyimno. (2mibl St beburaabhooyt producing
is the. device including AC or DC.city power system or, )
i &eRt ROSHEYC 4Uip ed@vF@’é“ﬂ@%ﬁE@i&‘b& w circuit fluid

s . for e ration of the rotary type heat .
e%@ﬁlgr{eg 9852%%{%%%6 t%?fa ecop%g@élg(gnéngntf&apygpe(?.w) to
T Mol o S rativ rol device 250): It
B Rop | 4€ BRI T SRR PGt impbd by the

sqld t RGH I n ar {\Crl cess
e P R TIE BnE ey e (| P PReEr BRC LS poveer
t Goueper(300Yy,ehy wentdokot i hjo i
(15_(l)la)(1(20b{ of the dg%bﬁqgerfulﬂggv %‘??E‘ﬂ.?@fﬁﬂ.aﬁn%uﬁ»%% of the
deviarg fypeRedryexchangperoasiingldisk ¢P00Y ativeAth e rotating disk
swi tching Functional operation; or 2) operatively 20
contataidallygdtiing dewvicedtlé0pf punpi ng heat exchange

fluid;, or 3) operatively controlling the tenperature
di-stlhicopawenseurseys 00 et %ee the devideuindladidgtA€ orBCacity power

type heat exchange rotating di sk (100); or 4)
op¥pien | iideppndent powyer shigphodayiaeyte peeddefpawer source for

e S B ThE e S o
10) : 5) 25 int I ti | trol li t
| S5handh b e mhiRiRion 2y 5y ) i n vombi nati on: -
128, UL it [ RECT Al rids08, ‘B L& (Cotishituted by
. H t 1 .
T T E—
heditreprebasas 3hd ?él_@téd‘@oﬂ\azﬁs (ﬁgﬁgﬁéxgatf tlé‘(fnt‘?tsréﬂzrgcterfaces to

modul ating its rotating spee 0
ewpbanpe|y hasmaes e ths tirkdirectiod il el ap¥mip pﬁilfol%@(mb) of the
onal l'y

exchange rotating disk (100): It is rotational

b nisaeitog g 4 snl 22y ) gy
weontrolmgothas slitdhingi rfomictioankbaspératiopasomg2) operatively
controlling the flow rate of pumping heat exchange fluid; or 3) operatively
controlling the temperature distribution status between the fluid and the
rotary type heat exchange rotating disk (100); or 4) operatively controlling
the rotating speed of the rotary type heat exchange rotating disk (100)
driven by the rotating disk rotationally driving device (110); or 5)
integrally operatively controlling at least two of said items 1)2)3)4) in
combination;

-- The rotating disk rotationally driving device (110): It is constituted by
electric motor or other rotational power source with variable speed

transmission device (111) for driving the rotary type heat exchange

rotating disk (100) to rotate and modulating its rotating speed to change
1
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5 through different directional fluid flows and has
the heat absorbing or dissipating function, the two
fluid circuits of the rotary type heat exchange
rotating disk are respectively provided with two fluid
poits bepbexchangsedtrsekyispospi ng two fluid streans,

V\,heribn the two fluid flow circuits are nutually
i sol ah8dotaetpy heat swichgngperotating sdisk (lefOf)erIéns rpgationally

IV ER il ro@hae dek arza?%tﬁ&%a%oﬂrivgﬁa[ oned 141 B vsarein it
(ﬂ%?el?ﬁfl Ghaf é’)%?sﬁ{:ﬂ’?&e W %{/]33%&85& idhisciit afpetor passing
NN oo, o

ext.gllq h Cﬁfw 6 1h t%?YVﬁg 1 f g
s g R b S AR AR s
t%tami@ Tsfk fhr‘é‘ drefs oNivA e iERNGaH | Wng 121;1%. ports for

preset in the open op opér ve control;

| yespedtdrdly pampahgytv@@eﬂald Vﬁ%éérﬁ@nwwérkﬁﬁ theft\% 'ﬂ%)ld flow

install at |east one tenperature detecting device (11

atcitdetspasé trnatuallyapsdihedof thdiretegtdljowingd nlér@atdsy in different
detect| ng the tenperature variation, 20 wherein the

lrg geetivas thypashehtangte tlad mmaryi aypethieng eeltange rotating
6& referred to determ ne the operating timng
f Sl@déloQt)lr\@éﬂityOmﬂM rdsivamdn itee rotatmg adlekofotpnapalrhg driving
hang uid and/or the rotating speed of the
&yl;de) flﬁé:bteate% ﬁMItqm@ngran@,mO) driven

ot.ating disk. rotationally_drivin
(113)'%6 Biftgs 10 PSPy eI tra ) e Bunnte Rtoagataneehange fluid

n _aks

ARG RlAing sPre 8%?%!& RR R Gt RSes totating disk (100)
WDEEhibY roP@ile uec? Sl 8%“:8%21&"?% ,QEL%tag? iflat: 1) the

PORIi{ ﬂ@wpfa% ee tfrﬁﬁl e oL i e o%ﬁl loolpuhgeratlve

punp IS punpe |n negative essure SO as to

twonfrolii dr STy gans ré’l%drﬁl Efﬁ§n15£1 Of‘{%bréglge%ptc?wrotlbéﬂe or 3) to

heat exchange rotating sk er ent

pumgtahgaf Ilemtdbﬁécten@p@atﬂeg det_edtﬁlga dRhvoek (gahearitheé position
vi ew of the enbodi nent showi ng that the preseéent

T it A Tt P raion

@nnvg’ley sigmaly deteched tiyother &trepetftutechdetecting device (1 1) is
referred to determine the operating timing for operatively controlling the
flow rate of pumping exchange fluid and/or the rotating speed of the
rotary type heat exchange rotating disk (100) driven by the rotating disk
rotationally driving device (110);

The unidirectional fluid pump (120a) and unidirectional fluid pump
(120b) can also be installed to the fluid ports (a)(d) or installed to the fluid
ports (b)(c) in said embodiment of Fig. 4, wherein one unidirectional fluid
pump is pumped in positive pressure while the other unidirectional fluid

pump is pumped in negative pressure so as to allow the two fluid streams

to pass through the rotary type heat exchange rotating disk (100) in

12



5 total heat exchange fluid; As shown in Fig. 5, the
present invention is mainly constituted by that the

fluid port (b) and fluid port (d) anong the fluid port

(a),. .fluid port (b), fluid port (c), and fluid port
(dalfﬁffeltﬂhléu@@mg oM dweetipgsit of the rotary type

heat exchange apparatus (.1000) are respectively )

i nst aII'ellgeg ) %lli’?@% s¢lempatigi viebt bl embadimsupbowing that the

P ORt LB IP B35 i aheD 1RO Puifle N HBABHEer B ng device
i it flujid ' devj 123), th by, th

oL ot BT DR LGy gy S EPA DYty s of e

”’t‘égd"lrﬂe‘git %%ﬁéxfé?hufd-“i d punps (120a)(120b) capabl e of
produci ng negatyve

pressure or positive pressure of
t he [ | IC ' uapi ' :
oo ] UL L N EIRIAR AR by
puhpifhgdt ' “H?{goff’ LGN
t ot al he%MtyC g%(%%ﬂ%gielﬁ? t at ?%Eédl S %8%9@%‘5‘3.(? ?’ef}%i}ré]lfﬁ ort (b),
arfaad, pandch,hend Ifowid gorteGl)i ONshodolBR: 1Ry itk of the rotary
streans are different and nmutually isolated, wherein:

20ype lEae exchanyge tapgperbest (H)Oﬂ)am@er@?eaﬁaé if{st0&] with the
and the unidirectional fluid punps (120a)(120Db)

10 capabirectodngdr fuictimmpedd20a) 180bs suapabbe of ppsiduicies negative

1
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pressure can be integrally conbined or separately .
| BESHHUIr@ 1t BOSIEBs Prasgtiee thecaislitiie theowoubte dlaw feivdudt fluid
tion, and the two

B DL Sevigr (1P AthsiApY. 0 2be)qcronye cipsmledaice (250) to
PPBeHELATeSRyBr H% edaRediont R PRRtns BRI eapable of
uPToducihel REREreRff o PoftR sk Pulip it Bouble flow circuit
P IREEPAIE vtk 1RSI et ARALhTBY) thef 3RRNE shece (300),
o RACH: R PuiE RV ILIE sELB bissirdhch UL YOOHD dbe total

t heyt arxehapgs aIﬂd)t‘&iﬁih% el rdd®d iRY different 3aRRS! &dd/ the flow
control device (250) to operate in one or nore than

oderecfionctaforial twodflaidistidaend akd alffegent Agd udungillylisolated,
the two unidirectional fluid punps (120a)(120b) are
pwigeeini n negative pressure for punping the two fluid
streans in different punping flow directions; 2) the

t wolhe rotary type heat exchange apparatus (1000) and the unidirectional
fluid pumps (120a)(120b) capable of producing negative pressure or
positive pressure can be integrally combined or separately installed to
constitute the double flow circuit fluid pumping device (123) function,
and the two unidirectional fluid pumps (120a)(120b) capable of producing
negative pressure or positive pressure are respectively installed to the
fluid port (b) and the fluid port (d) so as to pump the fluid in different
pumping flow directions; said two unidirectional fluid pumps (120a)(120b)
capable of producing negative pressure or positive pressure are

respectively driven by the electric motor individually or are commonly

driven by the same motor, wherein they are operatively controlled by the
13
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5 unidirectional fluid punps (120a)(120b) are punped

in positive pressure for punping the two fluid

streans in different punping flow directions; in said

two functional node operations of said 1) & 2), the

t WOPSIRLIVE sonieahsdevaee @EMPpeto topgrass inhooggler more than one
di fferent areas of &lhe rotary type total heat L i
exicmsHgaal spadsngl dhekfolrooyig, tiheluding di rtbgi two ginidigctional

1 Bhickbinges DR oy Wacbrmiped” it Petey ainecsSsemilparmping
S, S e L S ST R AL RS, v o
S s AR s PER R I rsr
ARSI 808 R SRR o
deyid ewoviigtBbRal AR edRGhAENS Iognal$ i1 329? gg,eﬂch%rw fRd streams

the operating timng for the operat ntrol device

( 280)purhped udi pass ﬂrﬁroagﬁrcﬁffe\f@ﬂw ar&@@ndf ehé rbehry NEpkl @Mal heat
rate of the exchange fluid punped by the double now
ciexchiangé rafadingudisk (@ 00 the €] 28 cuity o2Iheotwes dldidetieams are
controlling the 20 rotating speed of the rotary type

t snafuablyaiscdatedarge thet dlowgdidéstion(s200)thednir eftuialy streams are
rotating disk rotationally driving device (110); or 3)
oSO 60 gack ohliersl | ing said itens 1) & 2)

si myl t.aneously; Said tepperature detecting device (11) . .
ard HURRH Q3F g@’é%%liamf@ Cg“g@%@g deyige Gl ansk aigleapt gne humidity

TrEResD e Sy i KD ra: wa RGP Pegtin eabqels st directly or
T R T R E
PSR Be LLBRRHY 150 85 grecin
PSRRI S A UL 0 g imin

négat thee epeR@isiet | dhtRIlesEfiBet g2§95}5tiin'€:lﬂcﬁnghe I?Olb?e?atively
flowcircurt fluid 14 punping device (123), "thefeb

byonhtrellopetlat flvev evtofahe dxechaagé 2RO guimped &fathievéouble flow
control the flow rate of the heat exchange fl uid

gui’rpaﬂ yrid hpumgongp | devficei €23 ); coit t2)f bpbﬂhti:xtm'g)i oontrolling the
evice (123) driven by the power source (300), as
wWeltpting sneedpef d¢ vetacpriypel totdleheatt ex¢hengepesdting disk (200)
driven by rotating disk rotationally driving device (110); or 3) operatively
controlling said items 1) & 2) simultaneously;
Said temperature detecting device (11) and humidity detecting device
(21) are integrally combined or individually separately installed;
-- The double flow circuit fluid pumping device (123): It is constituted by
at least two unidirectional fluid pumps (120a)(120b), wherein the fluid
port (b) and fluid port (d) of the double flow circuit installed within the
rotary type heat exchange apparatus (1000) are respectively installed with
the unidirectional fluid pumps (120a)(120b) being capable of producing

negative or positive pressure to constitute the double flow circuit fluid
14



5 rotary type total heat exchange rotating disk (200)
driven by the rotating disk rotationally driving

device (110); -- The power source (300): It is the

device including AC or DC city power system or .

i nlEpRHRdeV F2Xuppeiebyebiycediet oppradiviedeoqtomkerevice (250) to
source.for th peration of the rotary type heat

exHARGES &@aéﬁoittE@ Whade b ke keat mcémmrﬁhadfpmped by the

rate dyl ati on; .--, The oper.ative contro evi ce

( bqglﬁuidis o iqLHEeHUE@ngI é_@‘t”rc@négé&n%@éﬂen by the power
i PR oaRRucRy el P il P et aln oo pebing, apecd of the
c I+ lyAt rati Yi: h .
DD PR BLIHRRS, SRhsBE Rty Y SRT 00k aliEn fy the rotating
d : LGt o b s {.ng device (123) by: 1)
oglgggf?%g?yaﬂgocgw%% dllér?dg? Eg@m tching functional

ope el MiwePSouccqBO0Y 1148 e deQ RlclidiggtAe df B city power
rate of punping heat éxchange fluid; or 3% operatlvelﬁ
coybtenh ldrnadepend 6wt sepply delviid iPprovide - fi
be?smen t he fFui d@}é\tﬁg theS Pgt}gry type ?gt all m\?}el Sotree tof
exbhapgeatian atfi thg witsky (PHOhecadexéhangenpparghy vedh automatic
controlling the humdity distribution status of the

10 r ¢xghgngs Pevt tataimpdataticsxchange rotating di sk (200);
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or 5)_operatively controlling the rotating speed of
the rdt@r PRYpEVE ot e@nthelat dexédranddSPbt alt nds diadastituted by

Rk Lot b S LSl Ypmponens, o
controlling at |le st_ge\\r/g) o[rtsaidi ens 12, 2),.3?,. 4)

ey rehrocsE ol Anch et softwiie g GpFrsgivs SRntrol nfetfaces to

' I Vi ' (110)5. It i [ t

0B RO o8 B OB PR of
. ol e e : T .
U eisesedukt TSR OB FER LR Y ppgratively
di 2nd . e rotati .
CushORR0 Y 1okl 800 SROULR "Gptheiget R 18 SBEcly

Toentrollafgy tHeyflew! @ital ' imgqdi .
(200): | tg/i S rotati oggﬁﬁgﬁp%@%%g(fhtgﬁgé rfgggi Pﬁg) gipglr(atlvely

r oviatrobivey khye dempergude\diceibulid) stashiebetwedt Shedilgid and the
is internally provided with two porous fluid circuit

ar@ayy ftype padal hgat taxohiaghedidthangntisiti (200); ooml4)f bpechtively
fclzgr\{\tsrol?i?% ?}?es }fut;r?id?gfatdisitrji%?lii%inngta(tjlgs of the rotary type total heat
exchange rotating disk (200); or 5) operatively controlling the rotating
speed of the rotary type total heat exchange rotating disk (200) driven by
the rotating disk rotationally driving device (110); or 6) integrally
operatively controlling at least two of said items 1), 2), 3), 4) & 5) in
combination;

-- The rotating disk rotationally driving device (110): It is constituted by
electric motor or other rotational power source with variable speed
transmission device (111) for driving the rotary type total heat exchange

rotating disk (200) to rotate and modulating its rotating speed to change

its heat exchange characteristics;
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5 dissipating as well as hum dity absorbing or

di ssipating function, the two fluid circuits of the
rotary type total heat exchange rotating disk (200)
are respectlvely individually made with two fluid

port Eh¢ setargspee totabhgat potpingg rowding disk €(Balsis rotationally
wherein the two fluid flowcircuits are rrutuallﬁ
| s ey thereig)ingl diski Iﬁﬁa&m@a Wy dirggngrdesice e(ﬂé i wherein its

directions 10 t throu h t rotary.
‘?‘é< K 15 dgferag }ﬁaﬁ{@éﬂ&&f aNalpﬁOpi'c}Sald @m%ﬁrw farepassing
ot it o e 8 Bﬁ'ﬁm Bl HhBR A e (e Beal Fbsorbing or
LR Y %gﬁkﬁnﬁﬁ”” TS 5. e
tyﬂ%dt &bé‘mt?%?‘th@’fé%%?g% § b *h@g Ekéﬂgg g]/eS drafR
b rdiaff gdlsk (200) are

driven by rotating |ona

(tQpeaiwel §/h§ﬁd1v¥duélf}? rfn%HédV\fl kP"YV\fd"‘tﬁuﬁPdp&@%‘? reslpectlvely

timng are” preset 1 n'the open 100[3 operati've cont

orpudhpirg itsvg @i syreamiyyalvhérdRetiad i toRd yﬂﬁﬁi‘tﬂ@w Rekcuits are
or 3) to install both or at |east one of

t emmaratyu [seﬂatetiﬁmﬂ:mbydedilowmg fHe) fluddin hllllfﬁsﬁﬂritYﬂow directions
detecti n%m)ew ce (21) at the position capable of
ditpepadsythoough ihedirotacy Ity pdetoeadt hear ehehar%meomtmgedmk (200)
v;aé{flatlon or humdity variation of the 8
h\@igbyﬁha.r@tatmgdeﬁquqta@ou@klsecire\dngu c@mabe (éﬂ ) for total heat
referred to determne the operating timng for
oS ECARNGRITYNEER PBETAHY IS he flow rate of punpi ng

and/ or. the rot speed of .the r

t: ;'ngl 0 Q?mgﬁg%t?ee{i%ﬁﬂdecqrgf‘gﬁ ’ih?gﬂGWsléatFZ@rOl)le%gr?mrn)ée fluid
ChrbSt SRR e o RE RO Tep d niaT e 5agee rSfhting disk
S BESCATA B RO 00056, B8 g g o 1
t 'ﬁl@e il %o&?ﬁféaﬁ@kﬁﬁﬂ%é ﬁn?i?ngdad%'ﬁ?%géﬁnfhe n%é:ﬂ 90043lS operative

wherein one unidirectio punp 1's pu

peshtroV:e oPrBS SUiL rihid @1y hRartidiey s diivent 'c%%lolfe'du'&r 3) to
30 punp is punped in negative pressure so“as to a

thstawobcfthuand asleearme 46 the t@@@%fdthf@%%dthﬁg H@WJey( 11), and
pe total heat exchange rotating disk (200)

d fifradetyt dptepingg delvave dRi gcdti oies ;pobiigoaf @alqﬁﬂedof directly or
enbodi ment of Fig. 5 is further installed a heater
( iBbyectlyr detestiniguihe texurerntee faviatioin; owitumiditheariation of the
rotary type total heat exchange
pumping” exchange fluid, wherein the detected signals are referred to
determine the operating timing for operatively controlling the flow rate of
pumping exchange fluid and/or the rotating speed of the rotary type total
heat exchange rotating disk (200) driven by the rotating disk rotationally
driving device (110);

The unidirectional fluid pump (120a) and unidirectional fluid pump
(120b) can also be installed to the fluid ports (a)(d) or installed to the fluid
ports (b)(c) in said embodiment of Fig. 5, wherein one unidirectional fluid
pump is pumped in positive pressure while the other unidirectional fluid

pump is pumped in negative pressure so as to allow the two fluid streams
16



5 rotating disk (200) to enhance the dehum dification
performance, wherein the heater is actuated by

el ectric energy or other tenperature controll able

heat generating sources; In addition, it is further

t hioopests threugp éhatrdteery clyper toktaldestdtcex(hab@y rotatingtiesk (200) in
to detected values of the tenperature detecting device

( 1difterentpemnpyng flovaditections; devi ce (21) to

operatjvely control the heating timng and heating

t her ?{-LSI]]C efiegyidvambedanenhef fag: &ris (fugher imstglled a keager (130)

oo i eRthing hat i pELhR il ybegiptibeat exchange
f [ t ith t t t. .det i .
BT . LS e TR 485 5 i
d ' ' i trol the f| i
S5, LU ORI DR oot
D'ffé%@@%nél%\( san 'é%; mai nly constituted by that the

f rt i?%; and 1l

| ui d~po uid port (d) anong the fluid port

(a), [hladdtipar [ 1w ¢ |
(d) of AdidBhl it blurther MrduPPific %Eat?ggg%ﬁggdte%ég (250) to

heafereyalasgedappasab fshd ﬂ&ﬂ?éra@ﬁ& despaakidestioe (11), humidity
installed with the wunidirectional fluid punps

10 ( Heo=ti20byiced@able opferm\miywdﬁ@rd&gatheaeinfgaﬁm@g aed heating
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or positive pressure to constitute the double now

citherwnal ¢neugy vapuerpf tlye Hestiec€18AR3), and it is through

t he power of power source (300) and operative control

of theZoplr & i ¥esdwimalie wew ceof ( 250) structaralveprinmpls of the

unidirectional fluid pupps (120a)(120b) of the double .
f|eH§P%ﬁm%ttS Wing gw Prgregent eevenip®) ipduriget apyplled with

i A R T
t : ti di sk. (100) in ,diff t

¢ YBHARMT GRS KB B of ettty ke forates of the
f i iy di ff f1ow di i 30
hghp?’?éﬁaﬁ“?ﬂ?@& i fferent ow directions are

mut ua wherein: 17 -- The rotary type heat

exch ‘Bsa( -t | di ' :
Flu & oo Tes 01 BB es SR AP AU £ ERRIN AR Lrituted by that

priesfuic® port (Hagid Rl PoRSEHr&n | l i
conbi nedpor (sbgpar at el y@i nsﬁ)l I egﬁggﬁgc%ﬂgﬁg{lﬁt(%yt%%d port (b),
dflubd @oit o), crct dliutid fdart ddpwipihegddeblec 8ol 2&kuit of the rotary

f‘tjyr;acet Ihger:f exchange apparatus (1000) are respectively installed with the
unidirectional fluid pumps (120a)(120b) capable of producing negative
pressure or positive pressure to constitute the double flow circuit fluid
pumping device (123), and it is through the power of power source (300)
and operative control of the operative control device (250) to drive the
unidirectional fluid pumps (120a)(120b) of the double flow circuit fluid
pumping device (123) being capable of producing negative pressure or
positive pressure for pumping the two fluids to pass through the rotary
type heat exchange rotating disk (100) in different flow directions, and the

flow circuits of the two fluid streams in different flow directions are

mutually isolated, wherein:
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5 and the two unidirectional fluid punps (120a)(120Db)
capabl e of producing negative pressure or positive
pressure are respectively installed to the fluid port

(b) and the fluid port (d) so as to punp the fluid in

di +f Epemetargupe dpat lecowhdige epparatus 40003 wod the unidirectional
unidj rectional flujid punps (120a)(120b) capabl e of

pr ‘d@ciﬂ#@n]ﬁ%g(étzioﬁé(lﬂlozésm@hiﬁ posprorvieing exgatioeapeessure or

iSRSt She S intarslly arobiesy op rénessely installed to
AT BB I SRR HyBmatkL A ot cron,
" Ry iR DRl igTREESs 212000 20 Lk of producing
(SRR GRS BB e BBl o
iAo EESH)ONK] (K2 A8 B8R (IS 361 HARP tHel B in different
F gurmpinal Now! Bizettion | said 1§brieAtiet o f AIETERNATA08)(120b)

flow directions; in said two functional

opepableonef opreducng) regdlivet herebvaref | oit dpstitR@MBpredkere are
punped to pass through different areas of the rotary

t ypepaudivel P Alrevarh dygthea eteatiiogmoiisk ifdio@jualtyherfdrewcommonly
circuits of the two fluid streans are nutually

i selveneldy thagammeniatew Wheednitbay ase apesativelyf dasitdolled by the
streans are contrary tQ each other; -- At |east one

t ORFEHRYLre@Eledevig dévP el pperalsd iat oneaer weee than one

OO b et SRS PR S5L  lctona
oY o Y B A DS TREREHT: pumpin
CBIPSL 1904 FFth O, St lE PRSP S0 s he e

! _ﬁﬁﬁﬁrmﬁ)ﬂjﬁtﬁ?x’g ?g%ﬁl)g‘s’c lgﬁg)%sg}fatn%ﬁpﬂ@&qg §5jsitit\/ﬁ Jpressure

signals are re m ng for

Ofi Bliinyén € @R ERb e GReArOM diff@@n‘ﬂ‘ﬂ%t}ﬁ’tg}t)il% #8w directions; in

operatively controlling the flowrate exchange

f baiidd v fipectidnalthede iopedaidheof ko £ &, tthé ltWiddfluid streams
punpi ng device (123); or 2) operatively <controlling

the otapedgtepesd diroubl doffatdmgaspeedfofthd hetargt ayye heat
type heat exchange rotating disk (100) driven by the
rotchiangy uitating otisk { bA), itye Tny cinogitdefi the tpil y)d streams are
3) operatively controlling said items 1) & 2) )

mutually isolated, and the flow directions of the two fluid streams are
contrary to each other;

-- At least one temperature detecting device (11) and at least one gaseous
or liquid state fluid composition detecting device (31) are installed at the
positions capable of directly or indirectly detecting the temperature
variation of the pumping exchange fluid and the composition variation of
the pumping gaseous or liquid state fluid, including installing both or at
least one detecting device, wherein the detected signals are referred as the
operating timing for the operative control device (250); including 1)

operatively controlling the flow rate of the exchange fluid pumped by the
8



5 simultaneously; Said tenperature detecting device

(11) and gaseous or liquid state fluid conposition

detecting device (31) are integrally conbined or

ingividually separately installed, -- The double flow

ci feuble tlawdcpanpi flpideviueeping23jevice (KRXonst i 2t @okratively
ast two unidirectional fluid

by 10 at | CFurrps

(1%&)“?@21& ¢ ifliRg §Pead of|thedotyng spegd ahdhd refiagy type heat
t (d the. fl ui t. , fluid port (b), .

bk el 008l B (B0t CnBRb R rpspions

CiFeuit i I W thi,n the rotary heat. . .
ex%@glﬁgedgg% rgf ﬂos)’ (qrogg)ogqrgﬁlyg p&@ﬂ%l\y?zﬁg}gisr?éflallt?@é D) & 2)
Wi & iidirectional fluid punps (120a)(120Db)
besltlﬂlgdl%glgggﬂﬁof produci ng 15 negative or positive

pr essu; Int : e i N BN .

U ol ba ot SR DR BOVIE° ([P Hnd, BittduscBhiRyyid stare
deffiicle do2®S0sition @RRIAH red|y gef | i

the heat exchange flul dg\é?n%gg&bgj lt)hgﬁedtlglgt\gllgfeﬁ¥fu?éofnblned or
ciindivitiuéillyisdpmangiyrigs@¢ledee (123) driven by the power
source (300), as well as to operative control the

r ot diliengosledtiowfcithet 2id phanpirtey deviveat! 28xchaggenstituted by
rotating disk (100) driven by the rotating disk

10 r @t deprginbvo yuridirgctignalefiuid pumy; (12030 @ywevhaein ¢ee fluid
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(300);, It cl,?{ tgge devi ce including AC or DC city power
S thiond Huthpatdey apawes the iy poet(eflued poovibdefluid port

ReaF asRbHuRGRo g it fihne Al Grearatst imstidemifge the rotary
380 SR B I BB
SORIERTl el P AR, LSRN SRS o
Egggfi?{é% 'tclﬁgﬁg%lﬁ&%ﬁ %%%de%ggé ?&%gi;t%tfg% rd%#lbieﬂz'l%.circuit fluid
SpannG e s e memes deseee IR, Bighloso

oppeaitivencomtio2ihecoflekatatéedy thC f | ;
rate of punpi ng heat exchange fl g%@k%}'}a[}%et gggﬁ ??ff’\}%%dyby the

oot g eyt i) ST At by e pover
r seucen@M)slas( wedl) as do dperpipreaiconaboy thentotatihg ngpeed of the
rotary type heat exchange rotating disk (100) driven by the rotating disk
rotationally driving device (110);

-- The power source (300): It is the device including AC or DC city power
system or independent power supply device to provide power source for
the operation of the rotary type heat exchange apparatus with automatic
exchange flow rate modulation;

-- The operative control device (250): It is constituted by
electromechanical components, solid state electronic components, or
microprocessors and related software and operative control interfaces to

operatively control the unidirectional fluid pumps (120a)(120b) of the

double flow circuit fluid pumping device (123) by: 1) operatively
19



5 the conposition interaction status of between the

gaseous or liquid state fluids for heat exchange at

the two sides of the rotary type heat exchange

apparat us (1Q00); or, g) operatively controlling the )

ro %Qtif?ﬂ;l@pe ofWMilsaing offainetionygle operatierchange)) operatively
rotating disk (100) dri.ven hy the rotating disk .

r &%F%?‘ﬂ%’i% @\eofﬁwi A& AEPHEWING hspt exeh®)gq Auedjran 3 yoperatively

I R T A N
B RSBSOS BISE 0 P dgipl comoting
PaTErcRHESTH KIeKRSiAPl Sy S BSOS S s
ST Sk 34010 U8 L, 206 PO BB 2 ot cnchans

c eatesi SO0 or 5 AV EEY c Oyt
heppa 6 031210&))?'6@1‘_ KYchi SHH%atth@)%ﬁtﬁﬂ% speehcé of the |

rotating disk 't is rotationally driven byt
r abketrynity pei lsdatr etdtangeatdiytiny idislog lde)l'tl@i@eﬁl%}@%the rotating disk

wherein its disk is internally provided wt WO
paptirally driving Wevies ¢hE0 X, cor ppsisiegeally pevgively controlling
different directional fluid flows and has the heat

10 atsé deasit Ay oopt smddtesss pat2hg)f 4h& bYin, carhkinasiont | ui d

1
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circyits of. the rotary type heat exchange rotating .

di's @tﬁagse@@f;\feﬁ%ﬂm% WHgyang ;dews@e?w @) It wo consiiiited by

AR FrloF B Toted TotBliPRel el Pl savecembi Nyiriable. speed

i . th L |, o\ the.flujids ipn diff t

gk BRI, HASLRY, MR b g chanes
; t atd di ' by, th tagi

AR PRl AR B A B LAY Bnange

CxSRAgexEHAGLL elaRENA]

q ns; -- The timngs to
operatively control the ow rate of heat exchange

flLuiTthe ao@prtyipeehedt akinshs o6t HAUATYOHYPR Bg?étl?tionally

exchange rotafing disk (10 driven by rotating

r dtiathoplthy rditingdisevbreiondlly) davimgd Batvicel) 10)e wikkerein its
fluid flow rate and change timng are preset In the

ofisk Isopempélyapiordéde@Gvitiontooporars Ahid tircaitr aedorby passing
manual | y _otper atively controlled; or 3) to install at

| Bustigbndi fieseperditentioruét feid dlpvaeaindehad the oneatt absorbing or
Igast one _gaseous or liquid state fluid conposition
detseiatng Baatios, tha fwatfleidecirposs of dre taipabtypeheat exchange
directly .Of( indirectly detecting the tenperature_ or
rotating"disk are respectively individually made with two fluid ports for
respectively pumping two fluid streams, wherein the two fluid flow
circuits are mutually isolated, thereby allowing the fluids in different flow
directions to pass through the rotary type heat exchange rotating disk (100)
driven by the rotating disk rotationally driving device (110) for heat
exchange function operations;

-- The timings to operatively control the flow rate of heat exchange fluid
and/or the rotating speed of rotary type heat exchange rotating disk (100)
driven by rotating disk rotationally driving device (110) are that: 1) the

fluid flow rate and change timing are preset in the open loop operative
20
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5 conposition of the punping gaseous or liquid state

fluid, including installing both or at |east one

detecting device, wherein the detected signals are

used as the reference to determ ne the operating

ti APRGOF 0pr 20 pkérist ranslom yomaruallyngpehativélywcomrellod; or 3) to

t he E%iml n9 exchange fluid or the rotating speed of

t hEISERE ity [995h Olife A MpREM B edetecang ndevicek ((1Dooy at least one

driven 10 t.he rotati.ng disk rotationally drivin

de%’f‘%@é)uéﬁb??/q“fﬁestam JlHideepBims oy IBEHRS (AD06S (@Hd at the

unj di:r-ect i [, flui (120b an, also b

e PE AR O R ED s AR e e the depperature or

th L P | [ i ment of Fig. .6, .

ey P Bion Sl St dhtibin” FRGPS BOIRE sBitp ey, ncluding

PORIstI MR PEES Wi Catiiid DRE QLAElindNHLHIEC AN (! fetected

15 punp Ts punped 1 n negative pressure so’as to allow

theohdiy AleUiibled s efs t f :

heaig exchange rgt ati néefg?es,rﬁ&??%é?’&?‘ﬁ%& pfee?)ghfa{tﬁlé Afing for

pusgeragvélyovorstioléeia trsfloti hte bfi the d1ARPRIPELChAHRWIAI or the

the structural principle of the enbodinment showng

t hatatihe speed efithe nueny itgpeiteat wxthengd metaaingediswi ¢1100) driven

20 the tenperature detecting device, the humdity

devethd rjaidegidisk entdtivhellgabidng devité LIQ); st at e

conposi tion detecti ng device to _operati ve[c%/. control

the fllagvunidisectepnalndutdpampddOex ansnyeidiragtiveial Aduid pump
prese invention is mainl

ooneDp Beatisy 56 Hatallih &S e g ports 8y Brar mSialederthe fluid
e B TR ey St Rt e y Vet bab e dgpal fluid
((:If%ﬁlgll)?tlgﬂjelmﬁlgfg% rérg :plaqr%ﬂ\;é( i‘f}ﬁg%qs%%ta evgﬁalf? ?[E\gteq{ggp %rn?éi%éc’ctional fluid
T eAR e o AT e PR st S A ST AE GrE uid svreams
Conspiimn, SRR oI NS LA U (100 i

(&ﬁ%rdméﬁ@xp@?ﬂbw(ﬁr@&m@ﬁgl the unidirectional fluid
punps (120a)(120b) capable of zi producing negative

presdiige brigpasi sdheenpiessivve of the soublugal Iminciple of the
circuit fluid punping device (123) being driven by
t kenlpulisrens aloseng300Y) , thewhesenn itventpmps fgrthep ihttalldd with
streans pass through the rotary type total heat
el dpgperater idetpadingk dezow) tha hirhiditedetectess deanck and the
t he now o " . . .
gaseous or liquid state composition detecting device to operatively control
the flow rates of the total heat exchange fluids;
As shown in Fig. 7, the present invention is mainly constituted by that
the fluid port (b) and fluid port (d) among the fluid port (a), fluid port (b),
fluid port (¢), and fluid port (d) of the double flow circuit of the rotary
type heat exchange apparatus (1000) are respectively installed with the
unidirectional fluid pumps (120a)(120b) capable of producing negative
pressure or positive pressure to constitute the double flow circuit fluid
pumping device (123), thereby by the operative control device (250) to

operative control the unidirectional fluid pumps (120a)(120b) capable of

21
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5 directions of the two fluid streans are different
and nutually isolated, wherein: -- The rotary type
heat exchange apparatus (1000) and the unidirectional
fluid punps (120a)(120b) capabl e of producing negatlve
pri¥Ssiscend negploes prwupe os pusgicapraseutentd edreatldyble flow circuit
opbj ned or, separately installed to 10 constitute the

B Peing devie (123 H faung) dgyeuncdhe payer source (300),
fungtlon and the two ugld rectional fl uj

(1\2 81515 26%5) PHEBUBRE VP GEieAgs n@@&i .tfo@%§h@rr@tary type
f1gk b%%tt“&f@iaer%%zr% g GRE R BBl asapufpd the flow
 aBr R BE RO b SR e B olaced

of wRERGNCI Ng negatlve pressure or positive pressure
are respectively driven by the electric notor

I ndi
iy e Yo STy g o cions
offtuidt ipyensPNtinoh)(devbgecd e bp Sieansl 'r{é\%‘aﬁ@eo'pressure or

nore than one functi onal nodes of the foO

i medsitdvergpredgurehear ise Lﬂme@mil@yitd(ﬁﬂbineaoof|S®pdra1@[5r39mstalled to
(120a) (120b) are punped in negative pressure for
pwopistititet the tonbld dliodv stir@antluid plmrhpmgrﬂevmmmm@) function,
flow directions; 2) the two wunidirectional fluid

pangsthetronynidioestionad fhudmsmps (o) 12@bpeapahle of producmg

for punmping the two fluid streans in different punp (?
fIWHV?eEﬁSéH%G qrnPO%l&hV@ PURSSELth @1'¢ oisapeeib ]y mstal ed to the

R BB ed &) ihie higughvtdidrer égtt%*%%@%e fiet TR different
r%’i‘?@l&@%y@?% g s ?%T%fﬂﬁ 1ge 9%12ﬁ%d fﬁmh(pzoﬁ)z’%)(uob)
{Eapable QEChRGing Thddifiye, OHteSaRo: ooy BoSlivk plsiSpre are
°?§sﬁe%@i9/%[}atd%fveerfj?§/eﬂ{é g%&ﬁ?ﬁ':ﬁ?ﬁﬂ%ﬁdwﬁ{ 41@2 # e‘ﬂ%ecommonly

hum'dity -30 dete evi ce

gaseeushPthé i gﬁiedm?dtéff
ST eer nE L e o R P P TRRRE OB squigoled by the

capatdteveofcortitaleelel iceor(250li tfcﬁ‘“dﬁek‘a@eﬁﬁ‘cbh@goi h@ore than one
temperature variation, humdity variation, or gaseous

ofuhdtepriad stoates 6f dihel fotlopdaps includaid:al) ohe afvd hridirectional

punpi ng exchange fluid, including installing three or

aﬂwlégmmpﬁéuga)(u%) are pumped in negative pressure for pumping
the two fluid streams in different pumping flow directions; 2) the two
unidirectional fluid pumps (120a)(120b) are pumped in positive pressure
for pumping the two fluid streams in different pumping flow directions; in
said two functional mode operations of said 1) & 2), the two fluid streams
are pumped to pass through different areas of the rotary type total heat
exchange rotating disk (200), the flow circuits of the two fluid streams are
mutually isolated, and the flow directions of the two fluid streams are
contrary to each other;

-- At least one temperature detecting device (11), at least one humidity

detecting device (21), or at least one gaseous or liquid state fluid

22
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5 detecting device, wherein the detected signals are
used as the references to determ ne the operating
timng of the exchange fluid flow rate punped by the
double flow circuit fluid funplng devi ce (123) being
op@?faPDSﬂélleﬂ detestingldesded(3 Hharcomstatddvat thenpositions capable of
de ice (250); jncluding 1) operatively controlling

irgqthiy pht mditecthe dteptinge the ufn peiapes b\yamateon humidity

double now 10 circuit i npj, ng, devi ce ((123);
2) Vo i YGRS e 16| lﬂhgfj ﬁﬁaée ﬁ@k%@pﬁw%@@a mﬂ@tmﬁ of the

é?ﬁ@éﬁ oA e%#@%:i%'?a?f a§ leﬁiﬂlll{g%aﬁﬁt 4 H§ | n?@if?_{;da least one
{edéértré@t égl QQ% ce, (N %r?gxng% tectegaﬁ%nf{ﬂér%g ruasparaéa{he references to
?gdeg&ghﬁ% t‘ﬁ%"d aﬁﬁ%)‘umg@mﬂé’ Fg %’ﬁ% ﬂ%l@?l}()v&?at{ezl}dmped by

gaseou qui ate oNnposi

dehgclbimsedavheift3H Al tgf;ﬁﬂgahb%c%ogmd?ﬁ%e%gl eratlvely

i ndividually separately in ble
cigongidlldd by dhe wirragydevhad] (ke (250)‘ %néRﬁﬁﬁg tll)t(ﬁ%ratlvely

by at least two unidirectional flurd

( t2oanjotiagbhe fldversienof the étalathgepdiid 1() dd)}f thd double flow
port (d) of the double flow ci rcwt installed within

t tprc20t rfbtidr pumppnaghdavicex ¢ h2hpeoapParataratival§o@pnanéling the
res ectively installed with the unidirectional fluid
n(gwmgck 020by tesamygtypeptmhk heit probagmgotating disk (200)
atlv positive pressure to constitute the double

o hefr%ﬁangp% ngteéanaley (duzing tdesnepy(by); or 3)
c&m%ﬂvq Kot lflé?salcgfe%fr%el 1&d) mwa%’% A d
o, oo Yo PerRuC A e %vﬁaékﬁi dipaidt @@}%ﬂfdwice @y
S RS A RS o
dﬁﬂlt\égﬁllp}y cbﬁﬁnﬁﬁde 8t iRgivighaky 59{%%&?9%#1 t\é.ll%ﬂ' vi ng

devi 110 power source i's fhe device

| nﬂ%@ld@b‘l‘@fﬁf R ceiit Murp
i ndependent pom‘gr suépl )Lll dgﬁmcpéﬁgo&éé§§)§| dgg)pol\ﬁ,és constituted by

satiesstfovo W23dirbetiopsr Auidmuhp N{qzog?]qmbt)ypxﬂqéﬁ@ﬁi the fluid
exchange apparatus with automatic exchange flow rate

npdutl €1)i amd fTuid Thert ¢ rodt theed cwbier Abwdeircas i2&D)ed Within the
is constituted by electromechani cal conponents, solid

stetesy &yre heahexclomgeomeraratusofl 000) are respectively installed with
the unidirectional fluid pumps (120a)(120b) being capable of producing

negative or positive pressure to constitute the double flow circuit fluid
pumping device (123), thereby by the operative control device (250) to
operative control the flow rate of the heat exchange fluid pumped by the
double fluid circuit fluid pumping device (123) driven by the power
source (300), as well as to operative control the rotating speed of the
rotary type total heat exchange rotating disk (200) driven by the rotating
disk rotationally driving device (110);

-- The power source (300): It is the device including AC or DC city power

system or independent power supply device to provide power source for
23
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5 mcroprocessors and rel ated software and operative

control interfaces to operatively control the

unidirectional fluid punps (120a)(120b) of the double

flow circuit fluid punping device (123) by: 1)

op&icagpsratipn ebthe odtarydypheheati axhiange fapperatosaivith automatic
oper ati on; _ or 2% operatively controlling the flow

r ﬂgﬁlﬂﬁWﬁ@ hewdudsidpmainge fluid; or 3) operatively

10 controlling the tenperatuyre distribution status |

b0t volher BPPRGVE aRGRERE  oxiasy (3300 t df alishogenstituted by
tati di sk (200); 4 ti I

contraerEa il Retrdony i sbefutien Seatipdiorcamgonents, or

OS5 B LIRS O T s

¢ [ORAAGLLI9Y oShALKAnEHRARdith PR3 Siok buling, (FDEYTRE0F of the

r dliye t YIBGy h@i@éui@xﬂ?ﬂﬁﬂgﬁﬁgﬁﬁg r deieel ¥999) o?glt ﬁ?e) operatively

operatively controlling ating speed

r atoatiollipge thet alwhelaingeX ahanitimal Ototerfg@ost Sk ( %go)operatively
driven by the rotating = disk rotationally drivin
devnt®llidg e flow Fatel @fp@tﬁq?iiﬂlg hepeeatiar@leyfluid; or 3) Oferatively
controlling at |least two of said itens , 2), 3), 4),
sxoat®)ling thentsimmrature @Rtributitve statuatborgednsthe fluid and the
rotationally driving device (110): It is constituted

byotagy ebtpei ¢otigbt gatoexchange rotadtigonsk (308); soudfeperatively
with variable speed transm ssion device (111) for

diCPRHR 1@%éh?olfi‘é‘|“§/glﬂyrf@sirdftl&lorhéﬁwé)&fh&rﬁgéOtafbttéip'ﬁn@tal heat
di sk, (200) to . rotate, an dul at i its rotating speed

t §XER r??&%a@‘%xcﬁ%@é Har akt OPFEATIVESY gg)rurolﬁng the

(3B Al oINS SO el e i
IR BN TG, Y e
gt (Ao o LI gag0lin) el Lhikdor

wedtar@sy el @il theaaksehh] S aiRAI0Y A406H i
the Py By AL peT et ge (Pla e BLACH R MI0E 1 the rotating
hdak excitingdly otevimg desice( 200D)arq A4 ihRSREEYT \WeYativ

i ndi vi dual I'y rr};de WIIE% two fl fj(i d %JOI‘IS 7f%or RERy ‘()?Je atively
r eapieotlinghtyleapttpd nd sand itthis t), ) @pne), 5?\/&69%1 cogbination;
two fluid flowcircuits are mutually isol ated,

t tref Bbyrotdtingvidigk rotativnallysdiining déercent] 10)o¥ is constituted by
directions to pass through the rotary type total heat
eXIEREHyeMOBR Bt @thes kotatomyal power source with variable speed

transmission device (111) for driving the rotary type total heat exchange
rotating disk (200) to rotate and modulating its rotating speed to change
its heat exchange characteristics;

-- The rotary type total heat exchange rotating disk (200): It is rotationally
driven by the rotating disk rotationally driving device (110), wherein its
disk is internally provided with two porous fluid circuit areas for passing
through different directional fluid flows and has the heat absorbing or
dissipating as well as humidity absorbing or dissipating function, the two

fluid circuits of the rotary type total heat exchange rotating disk (200) are
24



5 driven by the rotating disk rotationally driving

device (110) for total heat exchange function

operations; -- The timngs to operatively control the

flow rate of heat exchange fluid and/or the rotating
spespeelvelyt andividuly omadenedth etvemaflyel rpers i foy despectively
(200) driven by rotating disk rotationally driving . .
deRHIBRIRE 10Y0 iIc phicams, yaerpia fthei gve | Bwid alewasdrcuits are

CoRDBGH %, B S B SEBuFBR Sy crerions
RGeS B Mokt o SRS Rl R s 00
cheet B9, 4R 0CE8i g Bl RlBASl 0S IUTRA Y (13054} Bl bea
f |é§i¢¢1&ﬁ§€ﬁﬁﬁbﬁbl@%&€%&ﬁﬁ{§~ ng 15 device (31) at the

position capable ireétly or indirectly detecting

t he Theetmﬁhg_k lib_ﬁbéjé@ﬁﬂ'iﬁéliyoébnt%m% oW #4tedbf RBat &change fluid
gaseous or liquid state fluid conposition variation

ofaridier phempotagingxsprdgef tbtaiy typbaseil e %xcﬁ@h?@tr@t?hting disk
Si gnal s are used as the reference to deternine the

opeAl idniyent byrirogtingr disheadtioed]yy deivimgldeivitge { hiEO)f drewhat: 1)
rate of the punping fluid or the 20 rotati ng speed of

10 t Kee dbtidrijowypte ad shangatinedghaegereset at thegopes koop operative
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(200) .driven by the rotating disk rotationally

diSovitieds @svitédt (s rapdomie manapticepemaivety wioatillgsl; or 3) to
bdrAL: EFeqot gt et Riaky 1ol Pheanionchinseapf - fesst one
gt G Bl etee bl 37 b 1558 i ket g deviee
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Fig. p? i's fu?t helr i nst aﬂtggﬁ%ﬁ%g%rtﬁe? g%%@g ggﬁ:@lﬁln?ﬁ’éate fluid
f copxitangeriblion oifr ehd tp@ﬁﬁggﬁg EQtiRzd Yflﬁid}e%herein the

exchange rotating 25 disk (20 o enhance the

dehtevitell fdigaalsonrepersédr amnhe, refbesieien té héetehaaiethe Soperating

actuated by electric energy or other tenperature

ctiming| foatsipsraieetly apevienliingribe stowaass of theagditping, fluitl or the

is further through the operative control device (250)

t potating speed of the rotary type total heat exchange rotating disk (200)
driven by the rotating disk rotationally driving device (110);

The unidirectional fluid pump (120a) and unidirectional fluid pump
(120b) can also be installed to the fluid ports (a)(d) or installed to the fluid
ports (b)(c) in said embodiment of Fig. 7, wherein one unidirectional fluid
pump is pumped in positive pressure while the other unidirectional fluid
pump is pumped in negative pressure so as to allow the two fluid streams
to pass through the rotary type total heat exchange rotating disk (200) in
different pumping flow directions;

The aforesaid embodiment of Fig. 7 is further installed a heater (130)

in the fluid exchange flow circuit of the rotary type heat exchange rotating
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5 refer to detected values of the tenperature

detecting device (11), humdity detecting device

(21), gaseous or liquid state conposition detecting

deéj %e Q$31) to operatively control the heating timng
andiske &1 (g te nesthasicee the giehunaldiBcation heeemnance, 180krein the
For the.rotary type heat exchange apparatus wth

AURBHAY aqtigtich BY £1eCibe ke ge aibduicatpBANET qeméedble heat

invention, the structural types of the rotary type
he%?neéﬁﬁﬂ%ﬁﬁgr(}eét ating disk or the rotary type total

heat EASREMIE Jf RS, B ahIBh B0 Sha RIS 250) 10
t i i i 1 - . 1
LI Bl PR O LG BERTEL LGAAEREASL 1) ity
orddtbetitd dé(/?&fee(lzll!)ggé&olcﬁ. T, Qidcété&ué&ﬁﬁoﬁrt'oi) d&RBE&IRE device

nmore than one fluird circuit 1 h series cohnectl on,

paBal) ltelopzeatesli ontror tf&ehé&%%arﬂﬁm ahd %'eatinig thermal energy
connection; The'rotary type heat exclitange apparatus

witdluaof olmaheatek |(080);at e  exchange nodul ation of

present invention is further installed with the three

or atFarethstrodary typarbeet ehemmureapieiracts ndthdeviopestiofflow rate
the tenperature 20 detecting device (11), humdity
dexeapngy medubaiqrf, paerengaswensioar thei smictusalatepes of the
fluid conposition detecting device (31), wherein the

i A9tady| 'azmeo?ﬁleabs@xqf@@gei Fefating Wotkh asr thmeotdryt hegpe total heat

I ST i kR 0 i O o

SRRUbINE: PRI PR stiiCusk®s Iiheh BY ol asmiBe tic shapes or 2)
SAOA0R s Ehob R S, LA M e
c @Rﬁ@'c;?rc%fxt598¥ ‘3? 9rddod More ttﬁgﬁ S);'ngtﬂ’ﬁi%t’ cig eg% 54188 connection,

conposi tion’ of "t he exchange durin

eyahlddeoppetabhodr séies hhe géi&"%fg&gc(ﬂfnekﬂgﬂ‘éwu' d be

one or nore than one to pr etecte ignals for

r ef eflérceotayy agpeohedPegchitare APphbial i WAl aORFHALE ONSW rate
of the followng: 1) for reference to operatively 26

conchariget meodidabiba bF oyvesémic ihverftion ds plurpicndindeMletle with the
(123) for nodulating the flow speed or flow rate of

t Hyepwrpitdgasti ariedor ororg)thinromeedeteeting deviceaspef dic teadperature
ggntro,l t he openi ng percentage of the fluid valve for

f

gigcEnengeyive €1 bw Rpweditprdsteoting adevioe (He, mumdpigageous or

liyl{ndd state fluid composition detecting device (31), wherein the
installation positions include both or one of the positions near to fluid port
(a) and fluid port (b), or both or one of the positions near to fluid port (c)
and fluid port (d) of the rotary type heat exchange apparatus (1000), rotary
type heat exchange rotating disk (100), or rotary type total heat exchange
rotating disk (200), or the other positions capable of detecting the
temperature, humidity or composition of the exchange fluid during heat
exchange operation, and the number of them could be one or more than
one to provide detected signals for reference by one or more than

functional operations of the following: 1) for reference to operatively
26
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5 For said tenperature detecting device (11), humdity
detecting device (21), and gaseous or liquid state

fluid conposition detecting device (31), all of the
detecting devices are integrally conbined, or part of _

t heontget Bt dowgpladlowesirarit Hund eynaping doibe 1633) 6er modulating
th gre individually separately installed; 10 Said

dollts! EOW 8RFRY P& Uil Wr 1ale o IpthepPwigpiies i fbeidg 1233) bt refsrence to
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R AL B ISR e
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el@eqyr ggd ?e%its@f)ﬁs OF [RYuig S2EANiE ESﬁ’ﬁfo‘sr iﬁt&"tectkﬁl}ﬂggce (31),

can al driven by engine power, 0 € NMec

oralgl @ ithe CdeReEhgC ARV RIckedre fihQPrallietoMBIHeROVEY part of the
thermal energy, ténperature-differente energy, or
saldectémer dyvicEheanpeinad gmﬁgc QohnfiihedeVvoe eth@ﬁr5 Qe Ofndividually
the present invention is 20 equipped with the
elsepurdtelynoistalledengi ne power, or mechanical or
electric power generated or converted fromother w nd
poverSaithéowkle Sawi gjrcuit Smpdmatropmalidef ereit23 poérifyg, present
or. driving various unidirectional

; {iﬁﬁté’#ﬁéaﬁ%%%%éa%ﬂ(mgﬁ Caidtmlomtalvigporas (12001200 s
B%&?ﬁfﬁwgﬁﬁéo@ﬁ%ir&g FISERES Gl alingias isngvereimahe two
o PTER Y T bl (FdoaFadht iEifiGRentuglouble fow
oA T T R B0 L O ety
nidic e o8, 1es AR OOk (300 o v

( R)endbl vaibiY poRef,06AkhE InSthAiisk BPteg%ét?f&ah%)yv&r converted

driving devite (1110) to further operatively co
pdrdrhalthe2Wind poverplbeinail érgargyﬁﬁémpékfat@xfe-ﬁltﬁetzrﬁnce energy, or
0 e

rotating speed, flowrate, flurd pressure

f kolat quemgy. For said rotary type heat exchange

apparatus with automatic flow rate exchange

nodulldte gpesétipe esentrol ndeviteo250Y of3 ther treserithiougition is

t gguipped with the electric motor, engine power, or mechanical or electric
power generated or converted from other wind power, thermal energy,
temperature-difference energy, or solar energy for driving various
unidirectional fluid pumps (120a)(120b), or the rotating disk rotationally
driving device (110), or capable of operatively controlling the operating
timing of the fluid pumps or fluid valves thereby changing the flow
directions of the two fluid streams passing through the rotary type heat
exchange rotating disk (100), or capable of operatively controlling the
rotating speed of the rotary type heat exchange rotating disk (100) or the
rotary type total heat exchange rotating disk (200) driven by the rotating

disk rotationally driving device (110) to further operatively control partial
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5 operative control device (250) to operatively

control the flowrate of the punping fluid punped by

the double flow circuit fluid punping device (123)

and/or to operatively control the rotating speed of

t h elbnaegulayipg fbh@altonsxﬁffénﬁgt@tatdmgtspagd,dgew (at®0hlummr pressure
the.rotary type total heat exchange rotating disk

(Zﬁﬁ%ﬁ ¢N&£ﬂ“ﬁpsthe rotating disk rotationally driving

devi 10.(,210), wherein the operating nodes include

one. roTSHE TOMEY Bie L HETARGE HORAHGUS 3yITTRIOMALC flow rate

conToMESanti 5o o BrdGa! ConenBR] &ty i dlihag deoueh the
t ezérla 2o AS1F UL P 3(%2@} tcg; %tfgé)tg\jeelﬁclqcerjgrﬁgcléllr ti)?:i {law rate of the

te ure detectihg
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8;@@29} laviel/ 0 fd ro@erét%élﬁ g%ﬁtké‘lg Ty r&t@%r@l g;z\?ééi g?gﬁétr%gary type

at” | east one” insta gaseous or

f Ihead exelpogé rbenimteult {100 g8y ithe:robry THPeORRERhEMEexch
control is %erfor”ﬂeég by ((Iorrb)idni ng t he rymﬂg%)gr more 20 e

t ratatingodiskt R0y dfivén &ysthl) rotatthg disk $etdtioralypdiiking device
flow rate operative control function of the rotary

t yp&0), heheraan chanmerappgrmodss wintlndauomeret imofd tharr ahe of the
e>%change nodul ati on of present invention, the fluid

f follovang: operative control range including the

stigpled or,, stepless fluid, flow rate nodul ati ons from

ce adBIsingRE P6 SERINDIF MenkaNy mperat velypwmtralicsh

RO e, St st o
wh i i i | udes: | i h h i I

?loﬁ{ ihMalled ERPAGRRE dblediing Abedodt ot he “Goubl e

Lo3 0 i Bifktarlyd ShPbR! MORY E5uls SEbaPAEREIR] AP af [Bast one
r anggnfiaPRUIR AR f‘dit)zﬁteggc%iﬁfg?(ﬁéﬂer getation to maximum

transportation rat’e operatively control

th ' +0 12 j [
&%flrh& Opétaiwe @iol2k referrid ﬂ}&ﬂgﬁgpﬁ%ﬂleg%d Eg ia;c] éeast one

dou I_eflovv_mrcwt fluid punpi ng device :
i nst ahstatlediddsconeoatiqued ytaertuial doakpssitiodi dbtecting device;

inlet/outlet
5) The operative control is performed by combining the two or more

than two methods of items 1) ~ 4).

In setting up the flow rate operative control function of the rotary type
heat exchange apparatus with automatic flow rate exchange modulation of
present invention, the fluid flow rate operative control range including the
stepped or stepless fluid flow rate modulations from cease of
transportation to maximum transportation rate is relied on one or more
than one of the following devices to change the fluid flow rate, wherein it
includes:

1) It is through operatively controlling the pumping rotating speed of the

double flow circuit fluid pumping device (123) comprising two

unidirectional fluid pumps (120a)(120b) within the range from cease
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fluid inlet/outlet valves of the double flow circuit

fluid punping device (123) to further operatively

control the fluid flowrate; 3) It is through

oper adil veargnspentation i ty mﬁpilnnandetran@mmmrerm’aﬂe) ) further
to punp theflwdlntermttently so as to nodul ate

the aPBFEJE/alY sanfigd he ﬂ@l%ﬂ%ﬁéaﬁ% me ratio of punping

on/ ater i 0 wenthetvvoflwd .
str a{[nts Soﬂ‘rtoﬁlé %P Frt& d © fﬁé‘é{tmé&‘éﬁ d pumping device

ﬁﬁgﬁ{ {3 n Bt FRLRTRY n{%r BhE SRR B, Buighinlet/outlet
1000

oper ot PO @ﬁgﬁ%lyo?&%@?ge&hﬁpﬁgsﬁt & 5 i hl8uouter

of thoafyek! gy ihg: d%hbf@heﬂc{] @{trgﬁitteﬂﬁ E#L#jﬁgiﬂ%tcﬁﬂx?ce (123) to

flowcircuit is greater t € one

flow girieed dperdliveRechhted] t’h@tﬁﬁlcpﬂo 1'%1@J uids in both
rowmrcwts are the sane; 3) lut d punps in

di f3)ektestthrumgdi Ogelfaltwwl}dbéﬁ@blm{gs aBy ®nedfevice of items 1)~2) to
alternatively operated to al ternatlvel y punp the two

flui dpempeﬁmsﬂumi inoEmosichelyf dous db reedulatestheRorersgé dlow rate

r ot ar% %éoe heat exchange apparatus with automatic

fl ow pat tl@mhﬁr@efpumplaglmvfoﬁ? present invention,

besi de of_ the operati function of punping fluids of

t he dﬂtﬁalf@waw éatmlhe%wmn dheftevetuitl| goeagss of the said rotary
di rections, e double flow ciycuit fluid punp

d&¥Pte FiﬁS?X %& W@ﬁ%ut%ﬂhb)auﬂwaﬂpwﬂp‘ﬁmﬁ@? exchange
d

S a\;gpyo b OREEEE I F e B g hger Iganel becoshy brpe heat

t nashifee apthfui SRR, ind bt gf BB siioo Ripredben one

1} 0 R4 BekYe %)llp(t)\g,g{él ng the fluids in tvvo flow

circuits to be pu in the sane fl ow directions

f on) PERPIREY 'rﬁtef (!)i”ﬂgr':d irfonOMRIR NGy 1scgi%tafé?] tlh.bﬁgcgg Q)I‘?lne in the

fluids in two flowcircurts to be rever
t he saber flowwcttcugeti ons for di scharging fI ui ds 3)

Operatively controf I i ng the fluids in tw flow
ci 2gulhe floev bates of the fluids in both flow circuits are the same;

3) Two fluid pumps in different pumping flow directions are
alternatively operated to alternatively pump the two fluid streams in
opposite flow directions;

For said rotary type heat exchange apparatus with automatic flow rate
exchange modulation of present invention, beside of the operating
function of pumping fluids of the double flow circuit in different flow
directions, the double flow circuit fluid pumping device (123) being
constituted by two fluid pumps capable of bidirectional pumping is
through operatively controlling the pumping flow directions of the two
fluid streams to further have one or more than one special operating

modes of the following:

1) Operatively controlling the fluids in two flow circuits to be pumped
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5 periodically punped in positive and reverse flow
directions for punping in fluids in the sane flow
di rections and discharging fluids in reverse flow
directions. The_ sane dlrectlonal punpi ng function of
sai d téhe pamg bewedirectoms f Ozﬁepuempmgem ’SbldifEet the

needs for energency additio flU|d flow rate
pun& gratiyel yomntr@@mng u1 ds m £Epe gﬁ(ywteylg@u‘pse@q be reversely
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I'i qui ﬁunﬁﬁﬁ%%%""@iggﬁ E%Uéﬁne%eﬁl?eétgﬁsh% gg@%‘fﬁ?@&% fluids

rotating disSk insi e rotary type heat exchange

appar g ts/dped Algw dgectibngl y installed or coated with
penetrating type or absorbing type npisture absorbing

10 mefles same d)llrectthmaﬂqﬁﬁmﬁ xeh dnaetioftoftdand tdiosRuld §€kAms can
having the concurrent dehumdification function

cdresapplicd tohenabehihei deéds b amerfehest additionel tftidl flow rate
heat exchange function, wherein it is mainly

c ARERPIG @dohgut hat the fluid port (b) and the fluid

port (d) anmong the fluid port (a), fluid port (b),

fluid port (c), and fluid port (d) of the 15 double
flowcircuit of the rotary type heat exchange

apparatus (1000) are respectively installed with the
unidirectional fluid punps (120a)(120b) capabl e of
produci ng negative pressure or positive pressure to
constitute the double flow circuit fluid punping

device (123), and it is through the power of power

source (300) and 20 operative control of the operative
control device (250) to drive the wunidirectiona

fluid punps (120a) (120b) of the double flow circuit

fluid punpi ng device (123) bei ng capabl e of producing
negative pressure or positive pressure for punping

the two fluids to pass through the rotary type heat
exchange rotating disk (100) in different
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CLAIMS:
1. A heat exchange system with automatic flow rate exchange modulation,
comprising:
a heat exchange apparatus (1000) including a heat exchange rotating disk (100,
200) and two mutualy isolated internal flow paths through which at least a first heat
exchange fluid is respectively pumped in a first direction and at least a second heat
exchange fluid is respectively pumped in a second direction, so that the heat exchange
apparatus has four fluid ports (a,b,c,d) through which the first and second heat exchange
fluids are pumped into and out of the heat exchange apparatus,
wherein said rotating disk (100, 200) is driven by a rotating disk
driving device (110),
said rotating disk (100, 200) includes two porous fluid areas through
which said first and second heat exchange fluids in the internal flow paths
flow respectively in said first and second directions, and
said rotating disk (100, 200) is made of a heat absorbing or dissipating
materia that absorbs or dissipates heat carried by said first and second heat
exchange fluids as they pass through the rotating disk (100, 200), said
rotating disk thereby causing heat exchange between said first and second
heat exchange fluids;
at least two fluid pumps (120a,120b) for respectively pumping the first and second
heat exchange fluids in said first direction through the heat exchange apparatus and in said
second direction through the heat exchange apparatus (1000);
a power source (300) for supplying power to the at least two fluid pumps
(120a,120b);
an operative control device (250) for controlling said heat exchange between the
first and second heat exchange fluids by operatively controlling at least one of a (a) aflow
rate of at least one of the first and second heat exchange fluids, and (b) a rotating speed of
the rotating disk (100, 200); and
at least one gaseous or liquid state fluid composition detecting device (31) installed
at a position to detect a fluid composition variation within the heat exchange apparatus,
wherein the gaseous or liquid state fluid composition detecting device (31) provides fluid
composition detecting signals to said operative control device (250) for use as a reference

to operatively control an inflow status of one of said first and second heat exchange fluids.

31



2. The heat exchange system according to claim 1, further comprising at least one
temperature detecting device (11) installed at a position to detect a temperature variation
of arespective one of said first and second heat exchange fluids, wherein the at least one
temperature detecting device provides temperature detecting signals to said operative
control device (250) to control said at least one of said flow rate and rotating speed by

using said temperature detecting signals as a reference.

3. The heat exchange system according to clam 2, further comprising at least one
humidity detecting device (21) installed at a position to detect a humidity variation of a
respective one of said first and second heat exchange fluids when a state of said respective
one of said first and second heat exchange fluids at said position is gaseous, wherein the at
least one humidity detecting device provides humidity detecting signals to said operative
control device (250) to control said at least one of said flow rate and rotating speed by

using said humidity detecting signals as a reference.

4, The heat exchange system according to clam 3, wherein said operative control
device (250) controls said at least one of said flow rate and rotating speed by operatively
controlling said at least two fluid pumps.

5. The heat exchange system according to clam 3, wherein said at least two fluid
pumps are unidirectional pumps and are operated in one of three modes: a mode in which
said unidirectional pumps are operated to generate positive pressure, amode in which said
unidirectional pumps are operated to generate negative pressure, and a mode in which at
least one of said unidirectional pumps is operated to generate positive pressure and at |east

one of said unidirectional pumps is operated to generate negative pressure.

6. The heat exchange system according to claim 3, wherein the at least two fluid

pumps (111,112 or 120a,120b,120c,120d) are operatively controlled by the operative

control device (250) according to at |east one of the following operative control modes:

@ amode in which adjustment or setting of the flow rate is manually controlled;

(b) a mode in which the flow rate is operatively controlled by referring to a signa
detected by said at |east one temperature detecting device;
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(© a mode in which the flow rate is operatively controlled by referring to a signal
detected by said at |east one humidity detecting device;

(d) a mode in which the flow rate is operatively controlled by referring to a signa
detected by said at least one gaseous or liquid state fluid composition detecting
device; and

(e amode which is acombination of at least two of said modes (@) to (d).

7. The heat exchange system according to claim 3, wherein said rotating disk driving
device (110) supplies power to said rotating disk (100, 200) under control of said

operative control device (250).

8. The heat exchange system according to clam 3, wherein said two porous fluid
areas of said rotating disk (100, 200) include respective apertures for passage of said first

and second heat exchange fluids.

9. The heat exchange system according to claim 3, wherein said rotating disk (100,
200) has one of a humidity absorbing property for absorbing humidity and a humidity
dissipating property for dissipating humidity when a respective one of said first and
second heat exchange fluids is in a gaseous state.

10. The heat exchange system according to claim 1, further comprising at least one
humidity detecting device (21) installed at a position to detect a humidity variation of a
respective one of said first and second heat exchange fluids when a state of said respective
one of said first and second heat exchange fluids at said position is gaseous, wherein the at
least one humidity detecting device provides humidity detecting signals to said operative
control device (250) to control said at least one of said flow rate and rotating speed by
using said humidity detecting signals as a reference.

11.  The heat exchange system according to clam 1, wherein said operative control

device (250) controls said at least one of said flow rate and rotating speed by operatively
controlling at least one of said at |east two fluid pumps.
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12.  The heat exchange system according to claim 1, wherein said rotating disk (100,
200) has one of a humidity absorbing property for absorbing humidity and a humidity
dissipating property for dissipating humidity when a respective one of said first and

second heat exchange fluids is in a gaseous state.

13.  The heat exchange system according to claim 1, wherein said rotating disk driving
device (110) supplies power to said rotating disk (100, 200) under control of said

operative control device (250).

14.  The heat exchange system according to claim 1, wherein said two porous fluid
areas of said rotating disk (100, 200) include respective apertures for passage of said first
and second heat exchange fluids.

15. The heat exchange system according to clam 1, wherein the flow rate of a
respective one of said first and second heat exchange fluids in one of said fluid flow paths
is controlled to be greater than the flow rate of the other one of said first and second heat
exchange fluids in the other of said fluid flow paths in a first mode; and the flow rate of
the respective one of said heat exchange fluids is controlled to be the same as the flow rate

of the other one of said heat exchange fluids in a second mode.

16.  The heat exchange system according to clam 1, wherein said at least two fluid
pumps are arranged to operate in at least one of the following modes:. a mode in which
said first and second fluids are pumped into said heat exchange apparatus, a mode in
which said first and second fluids are reversely pumped out of said heat exchange
apparatus, and a mode in which said first and second fluids are periodically pumped into

and out of said heat exchange apparatus in respectively reversed flow directions.
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