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FI XED TYPE HEAT EXCHANGE APPARATUS W TH AUTOVATI C
FLOW RATE EXCHANGE MODULATI ON BACKGROUND OF THE
INVENTION 5 (a) Field of the invention The present
i nventi on iqyroves t he conventional fixed type double
fl ow ci FEXIED AP Ec b ATGE X bEAMGE ABPARATHS WITH
oper at i n& function of automatic exchange fluid flow

I

rate #pHdIQMATTIEoFAOW RAJL EXIRANGH-MODULATION

tenperature distribution status between the fluid and
t he heat exchanger, 10 or to nodul ate the conposition

wherei n the haah GRLHARENT (AF bR LNRHERT IO Ne heat

R IR ERRRIRL R n” type or abborbing type

e sol Th AT o alBhC i BtV e e aRF g ARE cpgndouble
ey S P9 LI, o
PrauesmAtit ckehabgsVRIH QoA rAoWRb&ulhtiBY O AW ?iéﬁ@@t change the

recl ai mdevice or total heat reclaimdevice

passipegatuby dighbhyiohhgtagasbewsedr thd duid agtdaghe Redméthanger,
fluid include: 20 1) The fixed type fluid heat reclaim

devi tee; mpjlultite fiexedmpestibhuiratio ov Althbeghsgmsl airmiquid state
devi ce; %)mThe rotary type fluid heat reclai mdevice;
Apumaingotlang, wyhsseinl Gh hestaexdhearger einistdemtbleviised type heat
Sai d heat reclaimdevices are usual]ly selected to )
of¥FARRE B APRAEYS e 1S rEpabd Intiehed ortepatedwith penetrating
exchange ef fi.ci enc%/ i S. aff%ed by the tenpe

AT PE ABSO LU BEERC RO e 0ab i MGHelEs; Dgrih eat exchanger
R R A e S T
di £ f L h t

b PhEPEREEBlorl i\ o, M ARENE b R faseous
og%ﬂmgéﬂrﬁ)t%ﬁb?tﬁé)PHo&”@ , further, the conventi onal

hedt

exchangers are unabl'e to nodulate | the heat
exchamgecdrvetionht ddbas flotv FRLU A Ett 8l dilti8vice or total heat

conposi tion
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 flow speeds and the temperature

difference between the spaces of the exchange gaseous or liquid state

fluids; further, the conventional heat exchangers are unable to modulate
1
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di fference between the spaces of the exchange gaseous

or liquid state fluids, as well as have the autonmatic

nodul ati on function to proactively nodul ate the heat
exchange flow rate thereby achi eving energy saving 5
efthechedy ewahamgn dlawt rate heo tasnperapdutatdi fifee flerid ecamposition
hu(gi%iﬁty di fference. SUMMARY OF THE | NVENTION The =
pradierenganbeiveen Biesepansssof Khe ervhasgaveasdomsapr liquid state
fixes tyge (foub e flow circuit hegt exchange. .
ap@ t a8 Well Asghaye ﬂﬁ%\@é“‘?‘ﬁé“ép@@ vi?ﬁgpn onetigR tp daroactively

R SRR s LRRER: oA 8y savin
di . : _ J Cstribut q .

O BTG s S ALY Bl PSS Rpierence.
DESCRI PTION OF THE DRAWNGS 15 Fig. 1 is a schematic

vi ew showi ng the operating principles of the

conventional do MM&RWOEUIHETNVENW&G

apparatus or total heat exchange apparatus. Fig. 2 is

the TTHSprebémciniéntion 0gicRBBS M Cthd erRlentid®al fixed type
enbodi mrent of the present invention capable of

autonidd ifloat cyrcapdiat iexehingeabpatdtiings n2id fechdv®we operating
rate of heat exchange fluid. Fig. 3 is the second

stfunction dlavbhg dutsoiaticaexcharigewflaid tihew @b otbdeliationf thereby
the present invention capable of automatically
opeedilatiagythecdawr vitei tmperatiteodistrabetion, heatidity distribution,
excgange fluid, Fig. 4 is the first structural block

s Remseeuy PEWGsEd SHde sppusiEans ofshe pyehanrga Autd.t he
present invention is further installed with the

tenperature detecting device in the heat exchanger

Cherati ¢ VBRHER DESCRAPHIBACRF Tk it A PNEr

5 Pemporac br b Bet hrif dioPeEhoRRlg shiconilngcmifasipies of the

apghi &ft b dﬁggréogli?v@ digcdifhebt rze%r;:hﬁﬁ & B%Séa%gﬂsﬁ\é’r 9btal heat

the structura operati ng rinei

egg@m@g @@M@g that the present invention is
further i%stalled with the tenperature detecting

devi &gg.ahdstthe fivgtisgubburdEbRsil BeheraMtGHel o e @i Bbdiment
heat exchanger application.
of the present invention capable of automatically operatively controlling
the flow rate of heat exchange fluid.

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

Fig. 4 is the first structural block schematic view of the embodiment
showing that the present invention is further installed with the temperature
detecting device in the heat exchanger application.

Fig. 5 is the second structural block schematic view of the
embodiment showing that the present invention is further installed with

the temperature detecting device in the heat exchanger application.

Fig. 6 is the first schematic view of the structural block operating
2



10

15

20

25

30

Fig. 7 is the second schematic view of the structural

bl ock operating 5 principle of the enbodi nent show ng

that the present invention is further installed with

the tenperature detecting device and the humdity

depreaeipryof dewiecebodimdrg showeinghtbat tlex phesegeinvention is further
application. Fig. 8 is the schematic view of the .
stingiedlgdawith bektesraraturagletedting geeicestislhiheghumadity detecting
present . i ventiiag is further installed with the

t SRYArGIRERE tolpl Bedleicsg2aedppEcationt he gaseous or

o s Higo TetniimtvOrsl Spanadifdieh ot fis aitugkisekblock Sperating
] i ncipl e:..show th .
PRTLREPRR0Pth Ehfhcklintdh My Rabeaheh 1o, B FERD b artian is further

d [ ' ] i qui £l ui .
O340, G SRR, B, LS00 o
S GRe® jrEthd %Pﬁeéthl@(cﬁ:aﬁgéfr Lcdi@ck operating

princi pl e show ng that p ent invention is

furtIip. Bristthé IseHeMiatic WiBQ of BIPSHAL LS Ql%bﬁﬁeﬂéi‘ﬁting principle
device, the humdity detecting device, and th

gabeoung ¢hat ihgupi@sstaing chtiohds qarpesihdtalledetigetha'@mperature
device. 20 Fig. 11 is the schematic view of the

stdetexttingal ddtioek angetlat i gageopsi mei pigaid hstatengfltiivatedmposition
present invention is further installed with the

t defrotmgideviget ecti ng device, the humidity detecting

devi ¢e, Snd the gaseous or liquid state fluid ) o
conp6ddt ¥ o thre selematcadeveel thesstprgorAatpck operangprinciple
quPOxlE SYMBOLS 11: Tenper.ature detecting .device

2% OW&%gNgh%tytKgé%fééWH@Vaévpeés Fart %gﬁé@@ﬂgw@ Hig pmperature
staate. £l uid conpositi,on detectin evi ce 00; .Heat "
Ut o iGERARY | B P, PRt ctalep i Tomposition
c e 0 duci ng negative pressure 3 or positive
p?ﬂgge?,blr%g ‘%2‘5%8 120b, 120c, 120d: Unidirectional fl uid

punprid23:p Douple Skal%WlédCr GHbby fditfe PUPRLDRIIBYOGE operating
200: tal heat exchanger
principle showing that the present invention is further installed with the
temperature detecting device, the humidity detecting device, and the
gaseous or liquid state fluid composition detecting device.
Fig. 11 is the schematic view of the structural block operating
principle showing that the present invention is further installed with the

temperature detecting device, the humidity detecting device, and the

gaseous or liquid state fluid composition detecting device.

DESCRIPTION OF MAIN COMPONENT SYMBOLS
11: Temperature detecting device
21: Humidity detecting device
31: Gaseous or liquid state fluid composition detecting device
100: Heat exchanger

111, 112: Bidirectional fluid pump capable of producing negative pressure
3
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5 300: power source 250: Operative control device
1000: Heat exchange apparatus a, b, c, d: Fluid port
10 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Fig. 1 is a schematic view show ng the operating
prohpdpliee messre conventional double flow circuit

e apparatus or total heat exchange

heat exchang ] C ;
apg%(?aatk?sqb, 20shddAdi Wnmligectionalféuisopwaipt i onal  doubl e
fl i rcui i, heat exchange apparatus is usually

bl s d

i nSt-l W GBCHIL B PP ¢R)188vi ces in

di rent . f1ow di;rections and four fluid ports for
p%@nﬁoﬁi‘e%\ﬁx‘fhaﬁg&rst reams of tenperature

di r ' i.fferent flow directions through the
fueo EIFREEL s

heat exchanger (100) inside the heat
exmrtgg?lza@%r@&d{§?1((§qu9é, wherein the two fluid

st eans respecti vely punped into the heat

exm%éat(é&@hnggsd;p?ﬁré je heat 20 exchange apparat us
(1000) via the t uicfports at the two different

ent$h, cadd Faviiel ghigcharged via the fluid ports on the

ot her side; such as that by taking the exanple of the

heat exchange apparatus for indoor to outdoor air

exchange in wnter tinmes, the indoor higher

t enPETALLLBDaD ESURIP THONOFPEH Fi PRE RIER REDUE MBOBINVEENTS
apparatus (1000) via fluid port (a), and 25 passes

t hr odgg- thes fa sohernetai tievh shawisg dbeodpetatingeptinciples of the
exchanger (éOO) then is discharged to the outside
vicRnVERFianabdouply flawacireiat | hegér cxehangsr apprateutodowial heat

E%%%g?ggé é{ﬁﬂat?jgt&rﬁgggﬁlt &ig\y}lp ir%o ?g?%é?gggg&%gye?g%igguble flow
h AR e g :af%%ﬁ‘ e tRers ieg?lfeﬁ? En Gl ovtie iy fid
 PERPing: Reblpdsopb Uibtepe OO GRSt PR Kt My Borts for
t g)%lrﬁaﬂg%oﬂhe 00 Eﬁli@l heebidd & ROR eﬁa?ﬁreaafff%rjeﬂbg ila REFferent flow
(b) ar to oor

e -di sposed at the side pasSsing € out

| diglcabhs t‘ﬁ@@lﬁ%}é itR8, tw PRSI € tRE HdW® é}&é}{a(l%gg?oeyfinside the

(100) inside t heat exchange apparat us
bétueesxdtanod p@phrdtas ANEL0) uivhepoint the) ther Mruith&teams are

tenperature 5 distribution from hi gher high

t eegpectivehye pamiledi dngorthe (‘&pat cexghadigat | ¥100) inside the heat
exchange apparatus (1000) via the two fluid ports at the two different ends
and are discharged via the fluid ports on the other side; 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 heat exchange apparatus (1000) via fluid port (a), and
passes through the flow circuit on one side of the heat exchanger (100),
then is discharged to the outside via fluid port (b), and the lower
temperature outdoor fresh air is pumped into the heat exchange apparatus
(1000) via fluid port (c) from the outside, passes through the flow circuit
on the other side of the heat exchanger (100), and then is discharged to the

indoor via fluid port (d), wherein fluid port (a) and fluid port (d) are
4
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reduce to the |ower tenperature at fluid port (b), and

the other side of the heat exchanger (100) between

fluid port (c) and fluid port (d) forns the

tenperature distribution fromthe | ower tenperature at

f | disgoprst at {he) sitle pagsiagual tlhfc indooeashde tthe fhed ipogh@r) and fluid
tenperature at fluid port (d), while the 10 heat

ex@@iﬁﬁéba@‘ diS@péWEW ﬂse sideipsaingyta the ¢mtdpdr,pncﬂc§@bheyqperatlon

fl ow spee n characteris he at exchan er
[ nOQ%éP‘%e a]éfkcbﬁ%@éc %%%f‘rraéltpﬁ a’sﬂSlé%fﬂll §a1t p¥ch ange apparatus
te ture differ nce fth vv03|de ds: i.f the
he@@%{)zmgﬁ 8r RS éfug/d s dsatsiperature

\émb‘ilgtrrg‘%%r{ngf féf’gef Ii“ﬁi‘ EurS il ﬁgﬁfulﬁt Ratr(#)go gradually

prtit e S e
t %a@@ééﬁaﬁ%&rnd( {00) Betvided YR, g 6(fr?r(§2tan | 9% d port der) forms the

di rections e fornmed a stable 'stat t enper at
ditthrpyeemeee ailgtrﬁllﬂmﬁlﬁd&nsﬁfeu[&kfbprﬂe g)fefﬁh?é‘% fAidt g@n (c) to

two inlet/outlet ends and the two for passin

byerhbeally uhdrdageditdf heehightt QWei‘@t@ﬁ*@ ensldt pdre (d9t hhile the
heat 20 exchanger (200) |nS| de the heat exchange

appat axobaigoediciefiby ipriesatdd bpvastfloid piopettys dbow peed and
the conventional fixed type double flow circuit heat
exbasierisipprodtthe heatmexehangeraire thhdreapexahimge apparatus as
func ion of the fixed type double flow circuit heat

Al r@eﬂa%ﬁﬁmqygturﬁa@iffﬁ;eage oviatthe teveadgellnidgi df the heat

flowrate dul ation thereby dul ating 25 the flow
&K@hw@%‘ﬁfp %&&Jweaﬁlggf %55) qxuwaiﬁgwahsnern%w%type or

AR BB D megoutigie %bss’te i RIeRe 5o dae ot Sichageer itself

SRS e Y L GTRREITEDI, SO L SHLC o consiv
C‘?I'Pé Kl | 'h’@:%t Ek@ﬁalgé@ﬁ"’ th&h $hOTabdRAL s SGARY ‘%nfﬂ\% ‘iji]"iffépent flow

shown fhe present invention i's

c e f t t
FRR e g, £ 4ome g M

(bumitlityi dateedtion ciffepdscd ladi thePBNd Kn@lét/&itléth@n@@laﬁ'dethe two

flow circuit of the heat exchange apparatus (1000

asElesefopemsking] byithstfhhideith diffdrenbeldow Cﬂlfmwn@rwﬂthe total heat
fluid punp 111, 112) capabl e of produci ng negative

peselangerd? Oé)dsm:nde ¢h& hpaesschangoaoparatiist (t0O0) he
double flow circuit fluid punping device (123),

The present invention discloses that the conventional fixed type
double flow circuit heat exchange apparatus is made to have the operating
function of the fixed type double flow circuit heat exchange apparatus
having automatic exchange fluid flow rate modulation thereby modulating
the flow rate, temperature distribution, humidity distribution, and gaseous
or liquid state compositions of the exchange fluid.

Fig. 2 is the first structural block schematic view of the embodiment
of the present invention capable of automatically operatively controlling

the flow rate of heat exchange fluid;

As shown in Fig. 2, the present invention is mainly constituted by that
5
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and it is through the power of power source (300) to

drive the bidirectional fluid punps (111, 112) being
capabl e of producing negative pressure or positive
pressure of the double flow circuit fluid punping
dethiecRuid12)t (by anbethepuial poe (dpamiag die flned pper &t)i Vieid port
control device (250) 10 to punp the two fluids passing

t Hibgughid pertheat asd dhadgeort (OO tha daitflé étemtcifdutwof the heat
directions, wherein: The heat exchange apparatus =

( 10epngA epprEatys il PEC) runwspertvel ypunsisdled with, thealsiflirectional

o RarwPed 1 1 nf L0F sRrdple sHimeicpre Sege i Brgssure or positive
( n@fi?%‘ﬁ%? @%&%ﬁ@ @D%ﬁ%@'sr i ﬁ\tg' ﬁgélgf H}llildg}%ggﬁigﬁévice (123),
i if i DPESRHoiRG BobRY o TS (SRR MR to arive the
 SSRRELASELVOLIEPREL 1) 1 hlRE b BE b e ppcacive
por' Ld) so.as o punp the TH s ; .

Lo R Bk PSSR, bl U ARG bumping

PaRVicy €120 By BRSUpEraaTR EARPSICHT tHR! pdativertditrol device (250)
i ndi vi dual "el’ectrit notors or are coO nly driven by

the pamp it arwo Wieidsi pagdiny eireughetlt iheat yexchan?er (100) in
controlled by the operative control device (250) o
opkffatentiflowndrentions; evhdrban one finctional nodes of

the followng: 1) the two bidirectional fluid punps

( 111, The1 batagrechsmgpeppianatie da000¢ apdebs tridireotiahtbfiuid pumps
tQ two fluid 25 streans, passing through the heat

e iﬂqbnbb%) ¢caped)le jod proglpeingnnegaliyst presstiroar gositte prassure are
2) the two bidirectional flujd s (111, 112) are, )
oUs8ER I CoBYTIRF & eRasr 1Bt It ndaict e Pidiertional fluid

GPPRERE AR T Durig g i oot de ﬁﬁ%}f%@gﬁgg[}pd%@g ionrbpositive
i N BP0 R T BB 12
Sg‘fﬁ%‘f%&? Iagé AR BREL (iftalled t@@ﬂlialﬁﬂr? Iggfg{lg ggji\gm%%rtt ") so as

w crrcuit “are respectively

t e phinghh tectigaah dihfférénpggit@zfp\;ﬁelgJﬂowlaﬁéct%{ga%?d i‘?{iclijitreectional

producing positive or ne pressure to const

t fleid pulhyss {1100 cliX)cadpabld Bt r@&kﬁ@h@ﬁqeg&%ﬂegﬁre@%@ or positive
thereby by the operative control device (250) to
opezsatirevedry Bespentively tdrévdd dw riatlévidiiat hdeb@hd motors or are

exchange fl ui ds punped by the double

commonly driven by the same motor, wherein they are operatively
controlled by the operative control device (250) to operate in one or more
than one functional modes of the following: 1) the two bidirectional fluid
pumps (111, 112) are pumped in negative pressure to allow the two fluid
streams passing through the heat exchanger (100) in different pumping
flow directions; 2) the two bidirectional fluid pumps (111, 112) are
pumped in positive pressure to allow the two fluid streams passing
through the heat exchanger (100) in different pumping flow directions;

-- The double flow circuit fluid pumping device (123): The fluid port (b)

and fluid port (d) among the fluid port (a), fluid port (b), fluid port (c),
6
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flow circuit fluid punping device (123) driven by the

power source (300); -- The power source (300): It is

the device including AC or DC city power system or

i ndependent power supply device to provide power
S(ﬁ]lﬁgﬂufcbportt(ldé ofpéeatiwre dlowharduikerk tespectiealy installed with
exghqbﬁg,e apparatus with automatic 10 exchange flow

r dhe Hedaraenantluid prapsopkellat 1\ eapablolof quodueing positive or
(250):. 1t is constituted by el ectyronmechanical, , )
cdm&)éﬂé(ﬁt BIes§BIg 603?9@@1@%6@?0@6{’]@0%e@ﬂf%&llt ofluid pumping

CaFEY CETER Bl A B uIFRETGR0) 1€ pcraivoy

i di ' ' 111,. 112 . 5

rOGFATLET] YT RgtoRl abJEndfNS 42 aoun
. . . t ck

oRES R ko RO SRR IR (B PRL R Bofpopupe G001

of__t[ih@w{}pli ol operaty
controlling %t%é’l&@?gr?ngE? S?Ee glbg%iérél 188%‘%%%11‘%3[?%%?)@&%] power
beyween drhiadthenderdngoivee sﬁ??&y @l’é@t&”&??ro&i@i@%oW@? s@8rce for
t he heat exchange apparat us 000); or 4) integrally
20heppeattioelof tentiked! iype Atal efsharigw appas@idl vitleditomatic
1), 2) & 3) in conbination; -- The heat exchanger

( ®80hangge flosv rdte rhedulagboahhanger in conventional heat
exchange structure having two internal flow circuits

and tHee hexrerataps orgomigolbr deiveess pd26AYy f linctis ongonstituted by
wherein the two flow circuits 25 respectively

i ReRCHinashanisaly componrenisd sdid sstate radegisericy slompaigits, or
the fluid, so that to enahl e heat kK exchange between

t FECEUY OCFRIUE 2 gelafe 88 Wrspeé}dappe@twecgﬂmrvéf Ipfegfaces to

¢ PR Rt T an AR Boralhii BRatey bl 1 iafethe double
L AP AR 02D B 1) kR Lt v
SRS M T 110) GRS o

p@fttﬁeggun@)ng’rhéa{ﬂséﬁé eﬁ%et %ui&! Wrd3 Py e?a&belgc)cohﬂpmng the

salgl e odi_msnt of Fig. wherein ohe |d|r_et|ona
f tamgepune dtboned dtatuRoBétWaed tHee TRl einthiHee helilfexchanger

other bidirectional fluid punp is punped in negative
p(E¥Buriasisle ahet bieat | exchidigze vappdraiug F16008army t4) integrally
pass through the heat exchanger (100) in different
pappiatigely controlling at least two of said items 1), 2) & 3) in
combination;
-- The heat exchanger (100): It is the heat exchanger in conventional heat
exchange structure having two internal flow circuits and the heat
absorbing or dissipating function, wherein the two flow circuits
respectively individually have two fluid ports to respectively pump the
fluid, so that to enable heat exchange between the two fluids;

The timing to operatively control the flow rate of heat exchange fluid
is that: 1) the fluid flow rate and change timing are preset in the open loop

operative control; or 2) It is randomly manually operatively controlled,;

In addition, the bidirectional fluid pump (111) and the bidirectional
7
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flow directions. Fig. 3 is the second structural bl ock
schematic view of the enbodi nent of the present

i nvention capabl e of automatically operatively

controlling the flow rate of heat exchange fluid; 10
Astlgitbprmm (FI Y. ca alsve bpriestnledi tovBnid poriss(ayai)ndtyinstalled to
cogsjtéi' tuted by that the unidirectional fluid punps )
(1208l penterb, 208 saided)badipwmt e fofig. Runphersin mne bidirectional
unj dljgr ectional flow directions are respecti vel . )

i nﬂ\:‘ PEHR &S tRENPE]d dn Uty e (RFssueuvVailgothe ()é)e,r bidirectional
flygid port (c), and, fluid port (d) of the two, flow .
ci b BEhtn, PHTRoH 18 e Gele o poRSeer 891 1 allaw Hg fwo fluid

Ll 0 PR B R0 SsCEMD) St puping

W‘I%\%bdﬁr@éﬁ&r{ke power fromthe power source via the
operative control device (250) to operatively control

the tpw fhuiid she e@@@crgpegﬂ?ﬂct?lgigeﬂogk t&ﬁeﬁ%w evi%:WWOf the

circuit fluid punping device ) to pass roug

t legn bedimexchH fehti ' ' ;
20 wherein: Thgﬁﬁ%get@gg%:%\}aé%gjrg% aalerHa{té L?fsf1 %%i(%[ ch?]l'&f “Bperatively

urdaditredbihpahalflow watt elhes exchdfge fhd@b, 120c, 120d)
are int egral |y combined or separately installed to

ewnhen Figm &, itbepredertthaveloudh és fdaimlyceonstituted by that
fluid punping device (123); the four unidirectional
f 1the dupidifestionadafluibopymp20€] 202082 0by el 20, 120d) capable of
respectively jnstalled to fluid port (a), fluid port
( PDUMPING i paidirqesionagitpwiditgcdiopsrare(tgppeativglpnpisiegled to the

U S el Bord BT S S5 Ehnb e aPSTED ot e oo
0, BB A Sun R RO, SR B0 cxchange
A e o —
PSEY(EN15F, SIRHO80, B8 KR, Sl Bt e vi

Meberati Whes ird] dEPiy @Sg) ?g?’(gf)ﬂré'tlt‘g\‘?élry{ SS9 P @S treams

operative control devi c ave one or nore
t baihgnpan{pmtbyoml dowgrsflefy bh;@uﬁt Aued ?V#%pf‘n\gp&évi%@d(lﬁ) to
e

operating nethods of the follow ng: 1)

upisk rtbcougnathef 1head puchxsngere (B0OG) riucidiffatdnt flow directions,
distributed to punp the fluid in negative pressure

t dreebin:

The heat exchange apparatus (1000) and unidirectional fluid pumps
(120a, 120b, 120c, 120d) are integrally combined or separately installed to
constitute the functions of the double flow circuit fluid pumping device
(123); the four unidirectional fluid pumps (120a, 120b, 120c, 120d) are
respectively installed to fluid port (a), fluid port (b), fluid port (c), and
fluid port (d) for pumping the fluid, wherein the unidirectional fluid
pumps (120a, 120c) being installed to fluid port (a) and fluid port (c) are
one group to be driven by the individual electric motors or driven by a
common motor, while the unidirectional fluid pumps (120b, 120d) being

installed to fluid port (b) and fluid port (d) are another group to be driven
8



allowng the two fluid streans to appear in different

flow directions; or 2) the unidirectional fluid punps

are structurally distributed to punp the fluid in

positive pressure thereby allowing the two fluid

stbedhs indivagydarleciric didtbes entdrfveawbglia eotimos ;motor3)vherein
The different fluid punps anong part or 10 all of the

unihgiyr @it pperativelyuicenpuotss! byzt%@, opeebiveleautroll dodice (250) to
are punped in positive pressure and negative pressure

t 36T ANA KT Mose yhavamnenfungiionalemedae dfi bw sruetural types and

i TRERERE PP oW e SN T T HidgRR P guid pumps are

RGNS s TRLSeST P sof b ba it ven Prssgtira dhereby

W N
f f

00 05y I U LU Py

f11iid iRoFdsifice gré‘f&‘ﬂlré 'tH%I%b?fﬁ%l}%\lbﬂie% %Vﬁ %vﬂ@tﬁgﬂmtleeafrﬁﬂb appear

circult are respective

urihdliffeedntoftaly dikedttorinR3 ) TRO &AM, f17d ﬁ@rﬁﬁs ah?O8Y part or
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in unidirectional flow punping to constitute t
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thereby by the operative control device (250) to
operpaesiet ypresmire dind meghtive prassuref tat hernhematxiBaghaongeping in
fluids punped by the double flow circuit fluid punping )
débe sanreL 2w cdiquieandyalioe gewewosBuid streams) to b8 pumped in
Th ower_source (300).: It iis the device including AC .
ordl @t owohieectians tianther funcdivpah dende poreatiansppf yaid items

038 5 A LR RN B o DU ERESH St e
YU RTS8 B, B (DR B pet exchane
I ' , | i d I [
CASRAFRIPE IOl TR R GBAL SL LTS

and TRREJAIH I 15N FQit TG rﬁfﬁﬁglggﬂevﬁ@e('}?gg:v ?ké o%uid port (a),

control the unidirectiona unmps (

12R6d pok? BZ, %@i-dt %Grtd@),bbﬁdfﬂ@l‘d 56&0(:6 toff {Hd oRBIPFIBY circuit

device (123 operatively controlling the

e o ot o BgEyncaD 10
f180d; 120d) in unidirectional flow pumping to constitute the double flow
circuit fluid pumping device (123), thereby by the operative control
device (250) to operatively control the flow rate of the heat exchange
fluids pumped by the double flow circuit fluid pumping device (123)
driven by the power source (300);
-- 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 fixed 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
9
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or 3) operatively controlling the tenperature

di stribution status between the fluid and the heat
exchanger (100) in the heat exchange apparatus

(1000); or 4) integrally operatively controlling at

| emstropwecestossanddi teéatsd 15aftwaie &nd)openatioertwionatal dnterfaces to
10 -- The heat exchanger (100): It is the heat

exepeangeelyi govom ethtei omadirgetaonal elobhdhmyenss r X0a; el 20b, 120c,
havi ng two internal flow circuits and the heat,

ab]s?&cgi Ay Ge dosdlpalpwg ofrghttt ifond praneng dedcewol23) by: 1)
flow ci.rcuits re@ ectively i.ndivi dﬁlly have two .
fIQRSEAWBEYs sentraligt iRl Yvpiehing nduneliond, eperetign; or 2)
to._enabl g heat, exchangebetween the two fluids; 15 The .
¢GRSy s PRSRY SRIStafeie) mpieg hopt faghange fluid;
exch ' ' i fluid fl rate an

ringb ¥Behichls Ty oyl e telErgalid bR s between
C rel: 20l 1 al y ugl | '

ol Bhid. ghaZhe! hah SERAECY (TR R e R BplstEinte apparatus
sgheowy; ¥ ' | 1d 1
plcr{esenz’ (igrn elﬁlt\ﬁ? n Ilfygggﬁg?gg})ﬂ?ﬂ%ttr %Fp%%%&tag{]%%m%ald items 1),

t AR rAtivrmBhatiRigecti ng device in the heat exchanger

application; As shown in Fig. 4, the present invention

| s- Midienhgatcomdtanget €800Y It hathe hbst étclishgeorih donveandnal heat

fluid port (d) anong the fluid port (a), fluid port

( xchahgai strpoture ( bpyirandtvo uirdepdt floy ofrctite dadbltke heat

flow circuit of the heat exchange apparatus (1000) o

abspepgctary edigsipasingl | Backionh weerbirdi thect tveaalfl®s  circuits

fluid punps (111, 112) capabl e of produci ng negative
gERgetiye lﬁémldu%ﬁy s supellbyl ot (q uespeaiwely pump the

3

Sogble, Lo SIECHL LS punmlog dertgs (120 and

t | P ONa
e T G T L
a6 Bl ) U PR PR P S ikl o 2B i il g hen Loop
RRREIeL PR 5 gk o, hmeoel Bomueied

at ex

di reqigonss thoeigt Rirubhgah eabcleXeRang e caPRyf
(1000) "and the bidirectional fluid punps (1
cshawligg diatihe Sn_@isérﬁ inegation ¢s PliebsulrtaledOdt theetemperature
pressure are integrally conbi ned or separately

i dstegtingdievibe it whe biedi eectdngealapblivhdon;

df4Be embodiment
11, 112)

As shown in Fig. 4, 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 (c), and fluid port (d) of the double flow circuit of the heat
exchange apparatus (1000) are respectively installed with the bidirectional
fluid pumps (111, 112) capable of producing negative pressure or positive
pressure to constitute the double flow circuit fluid pumping device (123),
and the two fluid streams are pumped by the bidirectional fluid pumps
(111, 112) capable of producing negative pressure or positive pressure of
the double flow circuit fluid pumping device (123) being driven by the

power source (300) and operatively controlled by the operative control
10



punps (111, 112) capable of produci ng negative

pressure or positive pressure constituting the

functions of double flow circuit fluid punping device

(123) are respectively installed to fluid port (b) and

f ldévdcpd260f dp pdserthpougph rie thent fdxdhdniger il 00 pientifferent flow
punpi ng flow directions, wherein said 10 bidirectiona
fldm@ﬁpUﬁpsﬁﬁier 112) capabl e of produci ng negative
pressuge or positive pressure being driven by the )

i ndi vi Bedrakpyehange apparsius oi00Yianshthsybigicesiiopal fluid pumps

R R —
BELNE, coMBIRERS, S R b APSE BBl i
£ AP 0O Y SR Sl AR P
(000 SO P RT3, M pumoin
et Brepsgie ol L s A AL ARIR pont (0

pubpiptgn Hingwel@d flafd i@ ffedéht-pulbid € #Rdw Ulfections, wherein said
tenpérature detecting device (11) i3 installed af the

10 pdddireotionslpahlid plnthy edtilly ot2) naipadis | yf ity negative
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the tenperature variation of the exchange fl uid,

wipgesduret be pletieee epressgreal teiag edrietar bgd thdyindivedual electric
operative control device (250) to operatively control

t FRo@sssiredrivEbciar eointmen undtquarsi pgetidiviadg qares)lled by the
for determnin he flow rate 25 operative control i

t OPCHYLGY Opﬁéfog i1¢)) (8xChapdwviel ana;or morgethgsupne functional

A BB G0 Sl
R REET £ TR0 e lolimPerin fap P Eebiovb e Bho fluid
e A .
ottt o Apuee RGBT, 1)
Sﬁuhﬁlﬁc{ Zﬁoboﬁﬁive‘)@?éﬁdré{e{d’ él(fngr e R QMW sple8nR passing

e heat exchange ui ds punpe y the double flow

cithrouigh thetiedt EMGH& rd@vi0gén (dlﬁ%)erﬁrﬂu/rﬁgﬁﬂp%/ flokve dRe¥EHNs;

source (300); e power source (300 t is the

devide [eastl odenterAgeatudC deitéotimovdsvice (11) is installed at the
position capable of directly or indirectly detecting the temperature
variation of the exchange fluid, wherein the detected signals are referred
by the operative control device (250) to operatively control the double
flow circuit fluid pumping device (123) for determining the flow rate
operative control timing of the pumping exchange fluid;
-- The double flow circuit fluid pumping device (123): The fluid port (b)
and fluid port (d) among the fluid port (a), fluid port (b), fluid port (c),
and fluid port (d) of the double flow circuit are respectively installed with
the bidirectional fluid pumps (111, 112) capable of producing negative

pressure or positive pressure to constitute the double flow circuit fluid
)



system or independent power supply device to provide

power source for the operation of the fixed type heat
exchange apparatus with automatic exchange flow rate

modul ation; -- The operative control device (250): It

| puopstd devest bh23)10hetebgt bypnibhehape@aly ecosmesiedesice (250) to
solid state el ectronic conponents, or nicroprocessors
aﬁmﬁf@ﬂlmbdcmﬂrobvan florvd rateeoﬁtthwéwabrﬁxchhngmtfhnﬂaqnsnped by

operatiyvely control the bidirectional fluid punp
( 1_1&9 oubis fewi eiscwé fbrid pemewngidesice (123) drlyanmmghe power

devi ce &éﬁg by: 1) operatively controlling the
sWOHEH wncti onal operation; or 2) operatively

gggﬁ“" PR bty (3p) 2S5 185 %viﬁhe?l@ﬁf@ng. hEGRC city power
he fluid d

e elﬁlégéﬁéé%& p4 88 b SRFIRT L at O Bideithgef Source for

??ﬁ?r‘@’%@ﬁé& 0t Bce) 1t UACLLUaRRERAAYELY with qutomatic

C%R’@h@@gé@l‘@»’w?&emoaﬂﬁamﬁ?t exchanger (100): It is the
heat exchanger in conventional heat exchange

Sty UCThY e dithiiget WeontRbl! RRidd oW §DY.cUlt s @ndcdrﬁ‘%‘ltuted by
heat absorbing or dissipating function, vvher ein
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fluid ports to respectively punp the fluid, so that

t miereoecheat axt halated boftwera arhie op\amtf\}wbdﬁtrolzs‘pnféhﬁmes to

tlmm% to operatlvely control the flow rate of heat

eRpREribely lagingrolitbetthidirectipnahBuid pudyfs oW Ir,ak1e)amfitthe double

change. ti mHg Cialre preset in the oBen | oop operative

c §lrcugy Q) PEMRNEARyes |1 AdhbE! |190@|@éataw1yeqqntrollmg the

contr lle%‘ %:1 at |.east e te ture dﬁt ect.i n%

asvite g nelonlBRTREANAOr g1 ORsEe typ ncorzpbmgths flow rate

dj or |n rectly dete g the tenperature

b b Bt B thii i ?m?émvmcommﬂmg the
S S er ne

operé‘%@g%  ERHpGpH; ﬁigﬂﬂg %%&’@\?e% LEPLF A8 iy prehanger

MPUTRLRR, SECTRIBEc Ui e SRS 1900y, 1 4 mesmlly

ect 1 onal punp

fbyérﬁtlvléwpcéﬁﬂ-@)hr@nata'léé’stb%w'on%fa' 'a?(‘i1 xg@rrfsl Ui')d @ﬁr&s 3) in
, Or installed to fluid 5 ports
emm@mmmn -of Fig. 4, V\,her ei n one bi di rectl onal fI uid

-- The heat exchanger (100): It is the heat exchanger in conventional heat
exchange structure having two internal flow circuits and the heat
absorbing or dissipating function, wherein the two flow circuits
respectively individually have two fluid ports to respectively pump the
fluid, so that to enable heat exchange between the two fluids;

The timing to operatively control the flow rate of heat exchange fluid
is that: 1) the fluid flow rate and change timing are preset in the open loop
operative control; or 2) It is randomly manually operatively controlled; or
3) at least one temperature detecting device (11) is installed at the position
capable of directly or indirectly detecting the temperature variation of the

exchange fluid, wherein the detected signal is used as the reference to

12
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punp is punped in positive pressure while the other
bidirectional fluid punp is punped in negative

pressure so as to allowthe two fluid streanms to pass
through the heat exchanger (100) in different punping

f | eperativebctéanisol 1he Filpw 5rdte  bperaagonidmsng uof uttel pumping
bl ock schematic view of the enbodi nent show ng that
trféxcé\@élgérﬂmdhventi on is further installed with the

tenperature detecting device in the heat exchanger . )
app | Eathein: A gHBWRORA it PEmR Rl pr esanhe myesetiopal fluid

LniEb(dad AR Chometalkibly RASTATE b, Daesingfalled to fluid
] P U S A5 L) P SEPEEL AL
23k R L BoBEE ol STPLLNB LGRS i
ggﬁglng@ E%gvﬂged ?rﬁ’[ﬂ@é?‘figlé éﬁé&%é s%%s%ﬁéﬂé&v?f{%swg fluid streams

Ircuit punprng devic

wher gbys krd RAWERedtr e%h%@%@@o? qQHr ,@l?fff!xie"i‘ltt E%ﬁ?@?ﬂg flow

operative control device (2 operatively co

t kBrdotris| ui d streans bei ng punped by the doubl e now
circuit fluid punping device (123) to pass through

the Hagt &xabatigersdcddR) structutflertdotkf Isohediatectviens, of the
wherei n: The heat exchange apparatus (1000) and
usinahedicnérgnghowing thasutiespreabn( 120entidre b, futth@e installed with
120d) are int egr ally conbined or separately installed

t dhe cynperaturedetgetingreniemsn de heat erslainger application;
circujt fluid npi_ng device ,(123); the four .

uni di‘+2ERPBRAN llgui5d%b¢1ﬁﬁ%se(112@‘ée,ntl%b§ megoly, capggyted by that

Sﬁaﬁ%@dﬁ‘?@"eﬁlLﬁfﬁf%swl%%iéﬂz%%nw% 3:23502 3[2:0@ ga’pﬁae%? pumping
S8 oty A AR5 1y B
b MR b) PRGOS, BARORAE () ot eiyd Bow circuit
TP It (e ShBIECRR Bt it} HUBNTHR (P Hft exchange

Papparfaihs ar1@0dNofheongfiaue e RRubIE VABwW RIrddie fluid pumping
i ndi vidual electric notors or driven by a common

ok, Vaon vinebeartechoas ol Gnnpabimiocs i
noperathancamteolf dendte ¢240) twdpsraifvdlhecmitralcthertao flypdstreams
agging pumped by the double flow circuit fluid pumping device (123) to
pass through the heat exchanger (100) in different flow directions,
wherein:

The heat exchange apparatus (1000) and unidirectional fluid pumps
(120a, 120b, 120c, 120d) are integrally combined or separately installed to
constitute the functions of the double flow circuit fluid pumping device
(123); the four unidirectional fluid pumps (120a, 120b, 120c, 120d) are
respectively installed to fluid port (a), fluid port (b), fluid port (c), and
fluid port (d) for pumping the fluid, wherein the unidirectional fluid

pumps (120a, 120c) being installed to fluid port (a) and fluid port (c) are
13



operating nmethods of the followng: 1) the

unidirectional fluid punps are structurally

distributed to punp the fluid in negative pressure

thereby allowing the two fluid streanms to appear in

di grieegeoip ftbove dirnvent bpride odig)duad el¢wrionindtomscoi dnialen by a
fluid punps are structurally distributed to pu t he )

f 1GAAMIOR BYEPE wallsr bssurigitassioanl flalid gwings (hggb,waOd) being

B BB B i o £ s e
b L AR 720028, 53 2, wheri
. [ [ in th 5 )
PSP AT, LY b B85 R B 250
0 - e etions:
R R N -
t Rpekh@Mb Ghé@olds %h@ff&lﬂﬁ%ﬁl‘ﬁe@' f#ed, Hfr@@fﬁ?¥8§)§iid‘9umps are

through the two sides of the t exchanger

| neiudeuraly deatibued hangemaPRRé aluigl Gr%q{b@ati%ﬁg&%%re thereby

opposite to each other;” 20°-- At |east orne tenperature
deflectingathdewi e gluid Sirebmsi tosipbdednatiffehent MHesi dirédtions; or 2)
capabl e of directly or indirectly detecting the

10 t éhperratlineetional ifhtidopumipst hee sxcibanglyf distrdbutsdet@ipump the
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the detected signals are referred by the operative

cohtidgh pisiiive presoye thereparallowily theotwo dluid séredoubieappear
flo .éﬁarcui fluid punpi ngrdevj ce (123) for

dét &1 HErAmg e ted IFacs o hBe hesddpeat flvid pumpsgapngHeart or all

P PERLE D e e, s WROSITEDE. pafe. Fa)d) ok uaped in
part. (b quidﬁ)rt fluid rt. (d) of...the douhbl e .

PRGN st ¢ 8isenibeimreryieRdp afpfgadawllﬁrx RUMPING in the
Rl SR Rk i RS Ms TR chre S 1, 8% Plumped in
daiipb @k | By 3B r&dti Sl Linf dhid ﬂl&gﬁ%hq%l%g% Eoggr%t%gg of said items

t hereby by the operative contr

opgrabhvel y zontheolidwiedfrbonoratst dhe thk ft?%ﬁ‘d %ﬁ%ﬁﬁﬁggassing

fluids punped by the double flow circuit fluid punpin

dehwoagh( 128) twalr sides BY thee Haweexsipiigee (BHY) jinsideThRe heat
power source (300): It is the device including AC or

o s SOl seteupl)

t tre At deabtt ppe tewapemxateantptectippardavise Wiltlh autinstailied at the
position capable of directly or indirectly detecting the temperature
variation of the exchange fluid, wherein the detected signals are referred
by the operative control device (250) to operatively control the double
flow circuit fluid pumping device (123) for determining the flow rate
operating timing of the pumping exchange fluid;

-- The double flow circuit fluid pumping device (123): The fluid port (a),
fluid port (b), fluid port (c), fluid port (d) of the double flow circuit are
respectively installed with the unidirectional fluid pumps (120a, 120b,

120¢, 120d) in unidirectional flow pumping to constitute the double flow

circuit fluid pumping device (123), thereby by the operative control
14



10

15

20

25

30

exchange flow rate nodul ati on; -- The operative

control device (250): It is constituted by

el ectronechani cal conponents, solid state electronic
conponents, or 10 m croprocessors and rel ated

sofieviae e pepardtively omnted] the dldvecrse tof the heat exchange

1580151 poitootb b Ty douiaes ddomt eireytwlerd QD e vice (123)
N I e A )

CeREt) bRy Sl e L B TRAARERE SFERETHS pove
L D g L R A
SR ShSohLOPELS P hvest YGRS i gyoma

casvhaabe dMow ratelM@dagatorgxchanger (100): It is the

heat exchanger in conventional heat 20 exchange

st+rucThee Oparaniget Woohttber nddviéd ow2sioncuilt s igndcbhgituted by
heat absorbing or dissipating function, wherein the

t vdedtromechacicat scompspentsi vebdlyd i sidte/i eleatrbyidasempenents, or
fluid ports to respectively punp the fluid, so that

t dniyaprecassars and ralaged setiveane amé apevativaiicdsfroThaterfaces to
timng.to operatively caontrol the flow rate of heat
exaneaRigeely) epndrolamidgeerianal flyid pampsuild Ol dd0bat 80ant20d) of

L R RN L —
l].ed; . at. | ) d [ .
GeorbIiag) s siediinea BincTiBshodher i oaphbrg. giberatively
di | .ngy | tecti t.h .
SRR g Mg Welask HEREI bEhr iR hErh SAbHhs oluid or 3)
; ¥ ' ' o
S A0 DS OB Y e e
1314 chranaRe fhatitdexdHagef (190) NRisidd $he Hae BLdHENYEEYpparatus
e o t%ﬁlg P

of the structual bl ock~operating principl

000 L S o RIS O i s 1)

dayi& 8)anaonienhtiohgi ty detecting 5 device in the

total heat exchanger application; As shown in Fig. 6,

t ke Thedwmttexicharget Or0()s [ tHeyheainstdhanger ibyonlvahtional heat
exchange structure having two internal flow circuits and the heat
absorbing or dissipating function, wherein the two flow circuits
respectively individually have two fluid ports to respectively pump the
fluid, so that to enable heat exchange between the two fluids;

The timing to operatively control the flow rate of heat exchange fluid
is that: 1) the fluid flow rate and change timing are preset in the open loop
operative control; or 2) it is randomly manually operatively controlled; or
3) at least one temperature detecting device (11) is installed at the position
capable of directly or indirectly detecting the temperature variation of the

exchange fluid, wherein the detected signal is used as the reference to

operatively control the flow rate operating timing of the pumping
15
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the bidirectional fluid punps (111, 112) capabl e of
produci ng negative pressure or positive pressure are
respectively installed to the fluid port (b) and

fluid port (d) anong the fluid port (a), fluid port
(Bxchizhgedlypdrt (c), 10 and fluid port (d) of the

double flow circuit of the heat exchange apparatus

(1000)igt d deribei fitatesaheenatoubliewf bbvhei stousttirdll biogk operating
punpi ng deyi ce (123); the two fluid streams are .=
pudpdP sy ot Hee Bmhadsrans shiowingi thap theersent jnvergn is further
ca abbe duci ng negatjve pressure or

of . pr ositive .
pri8sialied ‘éﬁtgttﬁ@ teppsrare (dstecting @chmamddt%@dﬁwmfgty detecting
deyvice (123 ? ing driven by the power 15 source (300)
artf v eeﬁ‘%\ﬁ]e\)/@ 1&%‘& 886% p}Plﬁ%gPt rative control
devi CES ﬁé‘%@% ?ﬁ . dia6ff [ ent f?ow di ?ke%ti ons. | V\,her%i Nted by th
The HexSQYEHEIE Sy Bt T0y0) dhds Fiagnly Constitlted by that
biidir ' f o 11,441 . :
prtg%l u@?ﬁnﬂﬁeﬁ%% Wég pﬂr 'es@grg(lc])ll’ lplozi} [ @R/agoqgf&éjsgﬂo?&euc&?% negative
[ I ' :

PSSR ot R P8 G SRS YIS o B i o o
pragdufl il poeged ) UL HEUTRIQ pAROSAY, N&id bﬁsgd% §luid port (c),
constituting the functions of ‘double flow circuit

f laniddlpidnporm gd) d€viie Eo(bRBoar eirt s REché hehy ekdisdrald sbaratus
to fluid port (b) and fluid port (d) for punping the -

f (UDQ@O) ro dohkeneatthpudmiblg floemcitueciliohpumpiagedsvice (123);
said bidirectional fluid punps (111, 112) capabl e of
pitlritvionjuitkgieams 28 puepsdr by dhe godirectienglr Bssdipemps (111,
bei ng dri VEH %y the individual electric notors or
dhilgérrappbe ebraved ugbidNegatve prIeasugedly POsHiveopressusy of the

PR S G oD s ey e pover
i L.l i di [ . [ .
gﬁﬂgé’cvef(?ﬂ, Saﬁ%ﬁop%satlx%hégﬁnfrﬁﬂﬁggg% tﬁsz%reeerg Eptec:éer&rol device
¥ lk)%%m @e@tffeggré{]gﬁgggﬁgﬁﬁégﬁﬁﬁﬁaﬁlﬁér egt 16 gyrrpi ng
(o355 gl RS (RO SR RGN OAIRR pums

t el 1, wo) Xl dﬁggg?é ibg";‘ﬁ‘&dﬁ ' ﬁ@gpatf\@ gx;é@ﬁl%{v& g%i%i've_t}ﬁ‘%fssure are

exchanger ( 2( di fferent punpi ow directions;
| mtegelurohisinald sPdepapaeh! iingailel; $ak dovd ebelirkktiénal fluid

2), the 5 flow directions of the two fluid streans

ppesipsg( i hioddl) tdepdble of pesdadingt heghtival plegatire or positive
exchanger (200) inside the heat exchange apparatus

(paseyre constituting the functions of double flow circuit fluid pumping
device (123) are respectively installed to fluid port (b) and fluid port (d)
for pumping the fluid in different pumping flow directions, wherein said
bidirectional fluid pumps (111, 112) capable of producing negative
pressure or positive pressure being driven by the individual electric
motors or driven by a common motor are operatively controlled by the
operative control device (250) to have one or more than one functional
mode operations of the following as needed: 1) the two bidirectional fluid
pumps (111, 112) are pumped in negative pressure to allow the two fluid

streams passing through the total heat exchanger (200) in different
16
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are kept opposite to each other; -- At |east one
tenperature detecting device (11) or at |east one

hum dity detecting device (21) is installed at the
position capable of directly or 10 indirectly

derwuping flolve dieeponas 1) ¢hey twbabiidare caonblifiudd tynmps (111, 112)
variation, including installing both or at |east one .

t yi§e RUMpaf dindpositiviengregeviee & allonnehei tva Hbiidesteearasl passing
signals are refﬁrred by the operative control device,

(28 3

mughy disertaialy diegt coxthanger n£2@blbine diflevery mumping  flow
r A BRR R Set ARgnel Thdee Slrpons o8 S niEe 1) & 2), the
L R TR LA LR, 80 v s o
°SEEDlL RTRNR O L UL bk BERPERLS g pppiggrs (1000)
d%\féq@p{ %égbéitilﬁge%}yb%&ort (b) 20 and fluid port

(d) of 't dou ow Cl fcui t are respectively
| nstal leadt Whé hembpbearhid Hé%%ttﬂn%nééviﬁzleuq’lqg Ritslebdldne humidity
tive pre

112) capabl e of produci ng neg sure or

paetddtitsy pleessl(21) ds daswlletiuie thideodeidh eapad¥é of directly or
circuit fluid punping device (123), thereby by the
opediatithe detctiop deyi teng@ad)ret ovarepRIrAtdv ehuymding rodriation,
the flowrate of the heat exchange fluids punped by 25

t ecluding enstabwngibothiar fit déabtpompityge defviszid (a@8)ing devices,
driven, by the power source (300); -- The power source

( 3dwprein the detassedisignads iane Iratirreyl Ay the ppewitnye ponise! device
oSG RO R oS5, 8 B0 i
L E 2SR AR R e R Bt veb o RNty of (e pumping
E%ﬁg%%f%igf%ﬂ”it State ol bctronc compononte or

] - t ti - :
s SO RSRBSI ARG AL ROl LH9S B ARG R et devic
by , . 1 tha: |

P SR IR, SRl SKimitael . [haiuhe Sepurarly
opstalléedel y controlling the swtching functional

operation; or 2) operatively controlling the flowrate

-- The double flow circuit fluid pumping device (123): The fluid port (b)
and fluid port (d) of the double flow circuit are respectively installed with
the bidirectional fluid pumps (111, 112) 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
operatively control the flow rate of the heat exchange fluids pumped by
the double flow circuit fluid pumping device (123) driven by the power
source (300);

-- 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 fixed type heat exchange apparatus with automatic

exchange flow rate modulation;
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of the punping heat exchange fluid; or 3) operatively
controlling the tenperature distribution status

between the fluid and the total heat exchanger (200)

i nside the heat exchange apparatus; or 4) operatively
10--comteol Ppaiptivee womiult ydewiser i GAG)on I$t asusconstitueed by
total heat exchanger (200); or 5) integrally

opdfslPechanii® r spmnegeats,| salid stade oflesionls tegrmpepents, or
2) %) & 4) in coa‘bination; -- The total  heat X
exXOHARBESCEs8E) anflirelaef o thwprg apd ApesrtiKargeiral interfaces to

PO el LB RO SR bR o
AR AP RS AL WA 8 B e
osRuah e R e T8 ENBLENE SRTPUA o o
cXMAIPLARSON & LALLM TR BEBRER G ling i

f |temé)”eazitar@f dhedbutsghanges fbatweben Sheh@liid 1and M@e total heat

fluid flow rate and change timng are preset in the

opexchhnger (2pe) dhside dantheat ;exehai}ei %ppeﬁvam%ﬂcb?rnﬁ}’ operatively
manual I]Z/i operatively controlled; or 3) both or either
orsengfollang | tes huondityedperibtition statiecin nhedetaic debtl Bxchanger
and at |east one humdity detecting device (21) are
i 13081 hntegallyoepeiativelpsontiplbhe ableast teotdfysasd items 1),

ik 31 K4 i PARTRIRAORer ol n the. det ect od o gnal s are

e gt Bl e SO, e kRt rtd Bt S hanger in
PSR bHS BLF85 SUBheEL Ui RR A 389 Mlemal fow
| R St ) Mgk BREORIBE. oo Spnl REL ATy G L as e
orSL IS SRR SR Lo PLTRA PR o ciruies
pusapedtively eadhidealRy R ByvSOflaR] LR F@‘ﬁgﬂ{&tf‘v\é@y pump the

fluid streams to pass through the'tota
eXlchdnger tHa20@) cinabtl fHeat &Mchl@h%‘@l 88d fdeWim#Rlification functions

directions. Fig. 7 is the second schematic view of the
sbetwearr tle twodkuidger at i ng
The timing to operatively control the flow rate of heat exchange fluid

is that: 1) the fluid flow rate and change timing are preset in the open loop
operative control; or 2) it is randomly manually operatively controlled; or
3) both or either one of at least one temperature detecting device (11) and
at least one humidity detecting device (21) are installed at the positions
capable of directly or indirectly detect the temperature variation or
humidity variation, wherein the detected signals are referred for
operatively controlling the flow rate operating timing of the pumping
exchange fluid;

Further, the bidirectional fluid pump (111) and the bidirectional fluid

pump (112) can also be installed to fluid ports (a, d), or installed to fluid
18
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principle of the enbodi nent show ng that the present
invention is further installed with the tenperature
detecting device and the hunidity detecting device in

the total heat exchan application; 10 As shown in

Fi porty (bt ke iprthe eambo«%meentu ofi Fiig. fmivileyeinonse itidirectioyal fluid
that wunidirectjonal fluid punps (120a, 120b, 120c,

1200Pc BpRBITWESk Ih POSItHeEE Pressure &Vhlé@ttharfather |b@durect10na1 fluid

directions are, respectively installed t |UI
po?‘ﬂmp( lé)pumpad dn ﬁ%rg@tlff B)Pr CEIWP P pdY to @ﬁ? e Shad streams

oo™y B g P G et |2 PanalHse! foibing flow

apd:l 0@[ (1000) to constitute the double flow circuit
fl'ui a punpi ng device (123); whereby by the power from

the peyer; ROWL §eé’c{ t Ca‘?etm%ﬁg NRLLWVEr ﬂ?&{‘%frgkt\ﬁgy btsck operating

(250) t70 operative ontr the" t

b&irieciPWIBE ¢hd ¥l Bt %oWﬁ?’ E%’é bré§e k dnP eé&fﬂé)érgg% further

device (123) to pass through eat ~ exc ang

I ringhiafl feelr with theawhifergeié @RfoctinDd¥wietaird th-Ehl@uIﬂ@@iTty detecting
exchange apparatus (1000) and unidirectional flui

putepsce {1 gomtotalPhdat ckBangd2@oliedtton;nt egral |y
conmbi ned or separately installed to ‘constitute the

f unctAssbowin imhEigidhtihe pi¢sent dhvention fi$ mainpuophstguted by that
devi, ce (12 1) the four unidirectional fluid

( 1P0direa2ona ﬁlmﬂ: punpsdf1 e 120by, elsajhcthzw)ycamgﬁ)@lolfqmmpmg
to fluid port g fluid port (b), flujid porté

f |1H|Lan§k¥?€t1?@§ oW éwaﬁlwgs areeraspert velsnisiséalie ethe Aia port

ad b g v aoft (8 é%ﬁﬁduﬁég%a?oef(@xﬁ e flow circuit
?TE? ?éasgéfngﬁ b:ﬂ%; qu ff% ne hﬁgtﬁl %\quisf el eﬁl@e feat exchange
e, fq>L.é;'csog%ﬁﬁ?%) 2R A S pumoin

agRi & ( QQQ?JDV&I'%I‘QS i/l o b\})%%vé}yﬁt&ﬁ {Hbd' Vdvgé'talsource via the

electric ors or a comobn not

t bp¥raiwe 0088l Hyelck (;Z‘S'Ot) rté"d datp¥el y‘@orﬁpﬁrﬁ%' t‘b@o ﬂuld streams
control device (250) hav one of nore than one

f beotd puahpaddestief dbhielesflbuctiicalt ﬂmﬂﬁ@@ﬁﬁmg device (123) to
operating nethods of the followng: 1) th

upist récoighathd hsad puoipmgere (506) rmctdjffakéryc flow directions,
distributed to punp the fluid in negative pressure

t Wéragbin: al | owi ng the two f|UId streans to appear in
different flow directions; 2)

The heat exchange apparatus (10 0) and unidirectional fluid pumps
(120a, 120b, 120c, 120d) are integrally combined or separately installed to
constitute the functions of the double flow circuit fluid pumping device
(123); the four unidirectional fluid pumps (120a, 120b, 120c, 120d) are
respectively installed to fluid port (a), fluid port (b), fluid port (c), and
fluid port (d) for pumping the fluid, wherein the unidirectional fluid
pumps (120a, 120c) being installed to fluid port (a) and fluid port (¢) are
one group to be driven by the individual electric motors or driven by a
common motor, while the unidirectional fluid pumps (120b, 120d) being

installed to fluid port (b) and fluid port (d) are another group to be driven
19
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the unidirectional fluid punps are structurally

distributed to punp the fluid in positive pressure

thereby allowing the two fluid streans to appear in
different flow directions; or 3) The different fluid

pursp shamudiyigaalteloctrikOnadtbrobdr tdrevemnbdia ecminomalmtowj dvherein
pumps (120a, 120b, 120c, 120d) are punped in positive
pribsx e eperafigght icvatiodledsy ebiet op¢rativeacnditroladgvice (250) to
pﬂgying in the sgne flow circuit and al|ow the two

fINAVE QRS QANEIOr than puigpBNGtipnadi mpaeemf thegwructural types and

S o SR BRI LBl Pt s o
bRyl StbIRE b PPl ts R 00 (R GERE, b e thereby
R T e
s S AURLETI FLORR, SeBh kS SF MO 1y pymp

t HﬁliGQHbé@s.iﬁ{/@\fér&?&? itheﬁe'bzitaglcﬁ)\”ﬁc% Rk G0N IMAd4rdahtdlo appear

for determning the flowrate operating timng of the

punpii flererxtoandiecdtisisdior S Thé eifferadtuheddfimps hfithng part or
device (11) and hum dity detecting device (21) are

i flegf &d yniclorewoioing] Clondipoetdof 1 20w]i Modydi20y, 120d) are pumped
separately installed; 25 -- The double flowcircuit
f Lo pb splivg ipmes stlee iagel (1d@8)ve Phessiiies tb orm guiliaryf puimping in
port (b), fluid port (c), and fluid port (d) of the )
d bl 1sanoilosy radiduit andeallewplist twel ffuidhstragingdtonpe pumped in
t%e ni directj.onal] fluid punps (120a, t20b, 120c

, fraayent Al Sonal 1 ow punping to constitute

o g e R T 3L it
ORI RALIZE 4 BB, Ui Fod R R B ghamRy o
LY ' (12 ' . . .
PRSP EE 012 e SuER B AR HGRy varinion
| ed Ui} it RindPBoth Lot BP‘l‘@a{dst éﬁfétt?ﬁ?é A EQQGH&@QQH%h%eVices,

power supply gg ce to provide powe ource for
opeicbirothedUetdRecd isiathl§ vpe rB&@%e&’E@hﬁf&Q{)é‘@@i@%a‘éé‘rﬁrol device

Wi th automatic exchange flow rate nodul ati on;
(250) to operatively control the double flow circuit fluid pumping device
(123) for determining the flow rate operating timing of the pumping
exchange fluid;

Said temperature detecting device (11) and humidity detecting device
(21) are integrally commonly combined or individually separately
installed;

-- The double flow circuit fluid pumping device (123): The fluid port (a),
fluid port (b), fluid port (c), and fluid port (d) of the double flow circuit
are respectively installed with the unidirectional fluid pumps (120a, 120b,
120¢ ,120d) in unidirectional flow pumping to constitute the double flow

circuit fluid pumping device (123), thereby by the operative control

device (250) to operatively control the flow rate of the heat exchange
20



- The operative control device (250): It is

constituted by electronechanical conponents, solid

state el ectronic conponents, or mcroprocessors and

rel ated software and operative control interfaces to }
10flessr ptimpeldy byotiter dloubhe flowdeireaiti Goal punupthgpdepie (123)
(120a, 120b, 120c, 120d) of the double flow circuit

f |diieepbpphegoseri soar¢a £3)0ly: 1) operatively

controlling the switching functional operation; or 2)
operldis peygr seutaedi300ngltt s dhe dewiqeatnsledinguipi aigDe ity power

C OMPGRralr WP APBLbpYIRT StRPL do¥i i PPAIdESDpWar gource for
oG Pl B, 555 B b Btais Bmuri hgh cpgomatic
oetsinbte b ey bR ogral 1y operat i vely

4 i Ro iRk oSon R | OO dhndr (dfued by

| telé@tréhechhidhl hehpBXERANIES1id Nstakd ALBYERL] Uirh

P?nents, or
total heat exchange Structure having two I nternal ow

CirhiutoproceBsorishendealatedsoriwdie Md DpesdtPal cBAtrol interfaces to
function as well as the dehum difying or hum difying

10 f wpetatovidy wbetrel rththenidieedtionwl cflubipsnps g906et i MEIY, 120c¢,

1
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individually have two fluid ports to respectively punp

t HE0d)1 of dhesdoubket ftoveomblié flead Exobamgedande (123) by: 1)
dehum di fication functions 25 between the two fluids;
TiPetativaly t@npdiiag vidley swiicholg t flendtiowalr aoperefion; or 2)
heat exchange fluyid is that: 1) the fluid flowrate .
aRPeEHY écmwgnaﬁbe pravk gete; of pwaPHpeRepbexchange fluid; or 3)
operative control; or,2) it is randonl.y nmanual |
oﬁé’PEﬁt?‘(Fzch%tﬁ?hH}g dhe SMPARIY Bt als&lflgBFPHe?taB%/fe bgfween the
aty |.ea one. t erat ure detecti evi ce, (11) and, 30
2i§agbdolte | ERRGIF &S R20PEalnghi b MR “exchange
i i ti . | .di nect-Ly.. .
| ARP R, 54 BBerRE Iy PputufgRiy sRpliqil fERbH8h stawus in
hyd ¢l haki in_ the: ' :

r ST ol Rt bRLhMer VORI, e r R RIS RSBl fiftrolling a

ORSISBLNDD 1alll ien®f 1., BYEPUNG, cBrfinasn! | ui d; 5 The
fixed type heat exchange apparatus wth automatic flow

trﬁte él; %f?g%?hgﬁﬂrﬁgiggtéh%ﬁg (gf)OD:U Mt hier thenstbedll BdatMdxthanger in
conventional total heat exchange structure having two internal flow
circuits and the heat absorbing or dissipating function as well as the
dehumidifying or humidifying functions, wherein the two flow circuits
respectively individually have two fluid ports to respectively pump the
fluid, so that to enable heat exchange and dehumidification functions
between the two fluids;
The timing to operatively control the flow rate of heat exchange fluid
is that: 1) the fluid flow rate and change timing are preset in the open loop
operative control; or 2) it is randomly manually operatively controlled; or

3) both of either one of at least one temperature detecting device (11) and

at least one humidity detecting device (21) are installed at the position
21
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nore than one detecting devices of the tenperature
detecting device (11), humdity detecting device

(21), and gaseous or liquid state fluid conposition
detecting device (31), wherein the installation
pasipabbno1direcity uate ibdirectdy dmectodg tthe eospdranns nadation or
to fluid port (a) and fluid port (b), or both or one
ofhurhgliposyariatennewherainf | thied gasectefic)signaisf lae d rpfarted  for
(d) of ., the heat exchgngﬁr (100), total heat exchanger .

( 2owyativelyr paniebing tbRalge rajspapsraling 1000)g ofr the pumping
ot hei} Bosicqtui.g_ns capabl e of detecting the tenperature,
hiricdf s S'¢€onposi ti on of the exchange fluid during

heat -gxchan 15 eratign, and the nunber of them can

be or;@leo:}?’f’%féyi’%gﬁe%ngx&@rkﬁeoﬁpﬂémt%t\é!& eBUQYAUSP stlow rate
f o n f re.thanone

r o EE PO S o S et RIS S I 88 on eleast one or
r atd yel: tral ] I

RS, Ol OB YOS BT (8 5 pBra e (RERR Ao (1),
f IneinidsReedktettihg OWetRice @)t h UGR flap d; 1
as t_hle tr@/:fer enclzeéfore 20 o%ell)h_tfgr\l/(gl gg%:%}%ltsr o(rtjl iq}%ﬁ?h?ate fluid
openmgitien césteadagoticiie f(BU)d whkietn t e HRSHIIAtiENt PBsitions
fl ow speed or flowrate of the punping fluid; For said

t enpledathate otetrecof tig pesitioas (kh) to it didry (sedret flubd port (b),
device (21), and gaseous or liquid state fluid
cotpush taropnal ef ébe ipngitdens cearf 84 )fuidgddrt ¢¢) ahé fluid port (d) of
detecting devices are integrally conmbined, or part of

t Hee heatrexadenicey (4QV), detal draat ienchangen (2080nbi Hudheatrexchange
they are ipdividually separately installed; Fig. 8 is

t ﬁegg@ﬁ%wj@wéw pr préltinsuearable ol @%Rct@@gﬂg@ itpigperature,

PR SRRt I RSB BUATAEE T exchars
L e i —
o . thg . . '

SR YA O 80, o
PBpéraths ds e oglgtv%i]ng?)l') as' thi 1%fé’x%'h(:$ (f‘téﬁ gpﬁfeg%\fély'c%ntrolling

port (d) of the flow circuit o

exrhdogslcaflpar atrdit( AORPhudSinkedRaeti(YehY tb tabalilae8 the flow
wWth the bidirectional 5 fluid punps (1117 112)

caypel erotlopy aduei ot the gatmyengr @ailir 6r o7) pestid Yeference for
pressure to constitute the double flow circuit fluid
papgriatiyetievéiarer¢llia®) the opening percentage of the fluid valve to
modulate the flow speed or flow rate of the pumping fluid;

For said temperature detecting device (11), humidity detecting device
(21), and gaseous or liquid state fluid composition detecting device (31),
all of the detecting devices are integrally combined, or part of the
detecting devices are integrally combined, or they are individually
separately installed;

Fig. 8 is the schematic view of the structural block operating principle
showing that the present invention is further installed with the temperature

detecting device and the gaseous or liquid state fluid composition

detecting device;



10

15

20

25

30

and the two fluid streans are punped by the

bidirectional fluid punps (111, 112) capabl e of

produci ng negative pressure or positive pressure of

the double flow circuit fluid punping device (123)

bei ngAdishoem by Fighe8, 1the pueeentdoventor 30 aiahdconstituted by that
ogsé ively contralled by the operative contro

d

d Dy ( .
idoesery (bhapdsduidrp@tigh) emengetie Burhaagea)( loa port (b),
in,different flow, directions, erein; The heat .
e Wélnaeﬂa&aa@él@uélueém (égcpftﬁ% goupiedtavsraircyif @fgthe heat
pu 111 11 abl e of produci e ive ... .
o daped aprabut | 008 s fisBeaPecly igs afledGH i S bidirectional
c [ a Ly instal led: the two. "
oiAndaR R £ PP LTS S OE T B pbiliy e pegssure or positive
pr‘ o e p . . .
RS N, BerASHIE P5wRTR bt FR AR device (123),
£ Liids P . oact byely.i
R RO A PR BRR PRPAR, DA AR AR pumps
fluild, in2¥ichpeblenst prsRidifg flcdwtideetdinese GG f
szgi d 20 b?jdi fr)ecti ongl fl ui%l S%rrpls (%1, 112r)wgap1ablr]%ressure °
ofthprdudibde ngowegiatuiteflujer pasipiag afeiosi(128e hyiegsdiieen by the
being driven by the individual electric notors or
dipowvedr byumecQithnandtaperatieclypeoatrbilet yby aher apdrativbycontrol
the  operative control device (250) to have one or
ke 1¢en 625 Oh o ass tthomzgh the deabsachangers (W0 ) ire different flow
fol.l owi ng as needed: 1) the two bidirectional fluid 25
P tong  WhEISIN: ar e punped i n negative pressure to
two fluid streans [ hraugh t.he h

al | ow,th in at
exchaberetoshangenasaen | BURpARY theatarriees) B pumps
2 e bidiirectional.fluid punps (111, 112).are
LI LG AP eBktie £8P 0Birie e e R BlesSHE prOf iR Bressure are
St ' t hr.o c g ( i .
T ERPRLP WihBthed MEIMARRER JRSbIGHETRRRR (egiBnal fluid
t [9: 19! ex} Iol Sl I the ot
PSURICIE QTP APHICST dEolhe hogfyd, pfsstbe ditpositive
d?F@@hké‘onhbﬁtdtﬁ[@Qh@tfdh&iof@rdfa&é@éleoﬂow%ir%ﬁﬁhﬂﬁﬁ?_pumping
fluid, and at |east one gaseous or liquid state fluid
cdopizei (123) detespeogvesvinstalledlio il poral(bpdnat flifieport (d)
position capable of detecting the conposition
vaoi puinmngfthe hduplipidiffeigas goumspiorg Hoguwiddreztionat evherein said
fluid, including installing both or at |east one type .
obidisgdiated etluiidgpucpsi dés], whisd)eicaptbke def groddcing negative
signals are referred by the operative control )
pressure or positive pressure being driven by the individual electric
motors or driven by a common motor are operatively controlled by the
operative control device (250) to have one or more than one functional
mode operations of the following as needed: 1) the two bidirectional fluid
pumps (111, 112) are pumped in negative pressure to allow the two fluid
streams passing through the heat exchanger (100) in different pumping
flow directions; 2) the two bidirectional fluid pumps (111, 112) are
pumped in positive pressure to allow the two fluid streams passing
through the heat exchanger (100) in different pumping flow directions;

-- At least one temperature detecting device (11) is installed at the
23



device (250) to operatively control the double flow

circuit fluid punping device (123) for determ ning

the flow rate operating tinmng of the punping

exchange fluid; 10 Said tenperature detecting device
(129s1HAY §aBeblgs ofr diragtiyd et dndirettlyi detantingsithe otemperature
detecting device (3 1) are integrally commonly .
coYiHEYT 6’% %ﬁﬁmm&q ﬁuédap%n ©é|lgastnana gasgdus orfiguid state

£ PR e npOr i ity fingi e BT [Bis Reenfed ot pagition capable
P 4Rt A Bl s o i
SRS S AN U s
PrRsgede v@lﬁer@?ﬁ kid UBtRIES §i§x§1{1§/ IQ{:ééPé(Y%fér‘f)tduBf hd Sggﬁgyeecontrol

flow circuit urd punpin her eby

t hievope (280 )& 6p8fdtRlelfR0ntd] (tBeUodfle AR @FME fluid pumping
control the flow rate of the heat exchange fluid

putgveck bl 28hef@0 dbeciphmifpovhei flowi trafd Wkratngi ﬁﬁai%% of the
device (123) driven by the power source (300); -- e
pwmpr@Erxdangedjuidit is the device including AC or

DC city power system or independent power supply

10 devi ceid oteprparatiepdeiectisgudeeictof ] 1 )t hadogaseaisoor dfquid state

1

w

20

25

tgyf fixed type heat exchange apparatus with automatic
25 1EdC HETRBRONERN, adtcrbngl alavéee (3 Drheropertagially commonly

control devi.ce. (.250): It is constitufed by
eIcé’@?l?lé‘ﬁa%dﬁgb‘éauaﬁ}‘rﬁéﬁé’fﬁ@)’ ’élémltfxét ate el ectronic

i op Pl cl QU o (g, P A uE Gevarsok HEDbaty Tutd port (b)
SO ik PR BRI OB st igon
SSHSRPR, (Y orkh CRRERLINS) Xing?h SROLEALL 09y, ASalied wi

oS Wﬂiréé@oﬁﬂeﬂhﬁ@‘%dﬁfﬁ @fi 1t pg?ﬁ%ﬁ% Qﬁ%ﬁi&{ﬁﬁg‘ Yfegative

fluid; or 3) operatively cont

dips¢dsubsitdropositizuprdistiveed ddistithieutite Adibidgldieatircuit fluid
exchanger (100) inside the heat exchange apparatus 5

( poeingodeviye qiEBaL thwakly dopttheldperativbecomtdr d¢dve (250) to
status of the gaseous or |liquid state fluid
coppugivel omsirébthehdatw extchahgee heatvercharge flwod putgsed by the
O]Ziouble flow circuit fluid pumping device (123) driven by the power
source (300);
-- 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 fixed 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 bidirectional fluid pumps (111, 112) constituting

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

24



t he heat exchange apparatus (1000); or 5) integrally
operatively controlling at |east two of said itens

1), 2), 3) &4) in conbination; -- The heat exchanger

(100): It is the heat exchanger in conventional heat
10c@kEpldinge e uswiichbingyifmgctiowrli neperatibnnowr cid)cudparatively
and t he heat §gﬁsor bi ng or dissipating function, )
wHeEE T N ige thewollovouwats od uthes p%@l@@c%e%mchange fluid; or 3)

A AT AR T
8ol B Rea S DS BRSSP e Spparas
bl 80 858N 0P 0BTl P sascous o
a0 )L SRS e 8l B U s of

anfle #eak e@KEhONE 9apRAIULT (1 OOWY; d o3t &f)e | i
conposi tion det e%i ngﬁdevlilpe((eggy’ g?ea%)nslﬁgﬁlgl yatoperatwely
t konpasdlihgondeganakl 6f odiddidrastl)y2pn)i&dhriacddmbination;
detecting the 20 tenperature variati on or gaseous or

| i-gdite: beatt exdHamigdr ¢06PRSTt s oe hear eadhaperihergiventibaal heat
detected signals are referred for operatively

10 conchange ngtrubire| davirg etvopermteimed tflowngirchitshend the heat

1
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punpi ng exchange flujid; Further, the enbodi ment of o
Fﬁ&.soaﬂélgn Ye ¢ivatpating biugictiens i oviadrefd uthe puep flawl)circuits
and bi di rect.i gnal fiuid punp (élz are installed to

f LeRRPPBelY indeyvidgallyyhayre fwer Huieparts o upspgsshedy (mimp the

B K BRI R SRR B L
Pure 8, BHTRESe i b R o LR AR LSl B nua
198l 1 g B O £ PG 0D o o

OBPEAIVIcHAIrDE! B B) it43 I%H??S‘féﬁ? ﬁ?ﬁﬁ%lm%%)g%%{m& controlled; or

invention is further insta fre 1 ure
da eoth vg dedrcheadtat isOB88 AH Riatulrdl detb 3Rt 8eficdid 1) and
conposition detecting device; shown in Fig. 9, the

paekest onevertbos ok $iquad Rtate chuidtddipesitiby: ddiatting deféce (31)
fluid port (a), fluid port (b), fluid port (c), and
f brd thpalied atyhopostimnsdmpabée dIf direcitlycor tndifedthedbeating the
exchange apparatus (1000) are respectively
temperature variation or gaseous or liquid state fluid composition
variation, wherein the detected signals are referred for operatively
controlling the flow rate operating timing of the pumping exchange fluid;
Further, the embodiment of Fig. 8 can be that the bidirectional fluid
pump (111) and bidirectional fluid pump (112) are installed to fluid ports
(a, d) or installed to fluid ports (b, c), wherein one bidirectional fluid
pump is pumped in positive pressure, while the other bidirectional fluid
pump is pumped in negative pressure so as to allow the two fluid streams
to pass through the heat exchanger (100) in different pumping flow

directions.

Fig. 9 is the schematic view of the structural block operating principle
25



installed with the unidirectional fluid punps (120a,
120b, 120c, 120d) able to be punped in unidirectional
flow directions to constitute the double flow circuit

fI i d punping device (123), and the two fluid streans
Wﬁﬁg %E%Er fas@ublrevarxtmé} tslt ﬁ;mhetr lﬁsmdl@dpmﬁbut};% ée):mperature
|1 Ce elrn Iven Dy e ROMBY source
&t @glﬁit rtg

815% Iy £l 8asERHs Y lsprdasiaje ﬂ@hd redmposition

to pass through the heat exchanger (100)
etgﬁtﬁrﬁ%%g&{ceﬂ ow directi ons wherei n: The heat

purp s SEOPASEF Pf-’f[z‘% 39_%256 HUatiGFE W%LV tpfiyfluted by that
Fa e s RIS ON RS i TN AR 0 o
deyd e ﬂo%a%lrcu‘iﬂ“@f fHéUﬁ %{@hraﬁ agig)%k- t{ﬁsg'l@o@?gﬁsreépectively

(120a, 120b, 120c, 20d are I'ns

t dnffallied porH tlﬁ@)umﬂir@t@o@@lr ‘ﬂuﬁ@) uﬁlbb‘ mﬂ?@%”l?((m 120 120d)

fluid port (d) for punping the fl UId erein

urabdé rtec bieopamfdduiia 26idprenpional 208w H2ReYiobsi fg constitute the

|nstalled to fluid port (a) and fluid port (c) are
noupledlow citsaitdflindpumpinpelavick ¢i28)glanel thet v fluid streams

rmtors or driven by a_common notor, while the

10 urﬂ@ill?%(ttb}bﬁh@ doulile ﬂQan§II(ClQOtﬂu1§I12pdmmagn@ewce (123) being
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taII dto fluid port (bz and fluid port (d)
eb@{ 409 POWBE %}um@n 30§) end pp@ran\mlml C@nté@kled cby the

Z“*@%%%é\%’éfﬁ%’éﬁﬁﬁmﬁéﬁa%ﬁﬁ‘ég BT M chyst the: et carehaber (100) in
foégf*e&?%fq‘% O‘gf’erca@?avﬁ?gﬁ o and QSQr 2?&5“22? hods

gr et Fﬁ} r uc%ur ally # prlgrb é gﬁpgﬁﬁ) IWCS Ogla?ﬁfuld pumps
NeOR0L VDY, A2 §2DAPERDN IR B &1 Bf@ Oééﬂé't&ly ipstalled to

streams to appear In Irec

3QohHetuditBé fﬁﬁbh@ﬁé"off ﬂh‘é‘ Qoﬁb’l@ﬂo@& QiU FlLd 1nrg device

distributed to punp the 26 fluid in positive res

t hE23hythal flooin ngdideetibnal ﬂwd%@hpgm%o 1@!@@)9317200' r12Od) are
different flow directions; or 3) the differenf fluid

pmﬁp@cambg ipsatledrio Aluld gbrt (), ubiidi peet (onaluitl pbd (c), and

punps (120a, 120b, 120c, 120d) are punped in positive

p flosd Lp@ta(rd) feg auinvieingr ¢lss ulels], t whitoeim shixidnidirgctional fluid
unmping in 5 the sape flow circuit and allow the two

fPHis(tlrQé)énd 20e) lb@lftgj mpssallea to diliideperit(a lapw fluid port (c) are

di rections; t) (}he flénctl onal de operations of said
i PRGroup to be driven by the individual electric motors or driven by a

common motor, while the unidirectional fluid pumps (120b, 120d) being
installed to fluid port (b) and fluid port (d) are another group to be driven
by the individual electric motors or driven by a common motor, wherein
they are operatively controlled by the operative control device (250) to
have one or more than one functional modes of the structural types and
operating methods of the following: 1) the unidirectional fluid pumps are
structurally distributed to pump the fluid in negative pressure thereby
allowing the two fluid streams to appear in different flow directions; or 2)

the unidirectional fluid pumps are structurally distributed to pump the
26
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1), 2) & 3), the flow directions of the two fluid

streams passing through the two sides of the heat

exchanger (100) inside the heat exchange apparatus

rf&o are kept opposite to each other; 10 -- At | east
ileifpeositive eraetie ttherp byesli owing the Hwoifhgdaittasnato appear

é?ﬁé@fﬁo %Zt't flav Qheerqesrer 3h i 'étyﬁf%%némag%ﬁamﬁgmg part or
e SE T Grhiscdiiiong G IEEsy Suf0a. o il Mot Sag) pifsbumped
D dsve %?Q%r%‘iepa?ﬁﬁipdet i ng%ésﬁgffschmeﬁ‘?ﬁsfht%@g@?ai gumping in
f'th'é %*agﬁé“ﬂd‘lg'cﬂgcdlpgev ces tPWBrﬂ@tgl Is%@%ﬂlsof?)e bEYRSnped in

sal det e erern ected

S'dgﬁéi‘eiltaﬂw &fr@&t’i 6k oy ﬂﬁ:e ! he 31 Eﬁ?&‘é"f&ﬁ)%%tmr%egf C&id items

(250) to operatively contro oW clrcult

f119j d) M), NHe BV ditedtiot®) of Bie @'@/beﬂﬁ]d“sﬁ%ﬁl@epis'sﬁg through

rate operating timng of the punping exchange f1 ui

26hSativeb t sidperaf uhe Hedteekihangevi t@0) iadidenchgdarousxchange
or liquid state fluid conposition detecting device
(3pparates ( hO@Y) atel lyeptappasity tocachiothdr;or i ndi vi dual |y
separately installed; -- The double flow circuit fluid
punphhdeastyione @qrag;eraturrﬁe ddtwtm@odew(:a)(ll)f isiidstadled at the
b),.fluid p rt and fluid port of the double
f PoRIta c%ﬁﬁa 50§r élrﬁétébe@fu lyeqtbé,t teeldng the t teanperature
uni di ect| (120a, ,120b, 120c, 120d
LNRERTigE; 9b ? eP<P W%&?ﬁﬁg aﬂé dolast th&eeg@fr?@véo%)héluld state

A AR TR S35 Tl ol TSR o
S AL I o i
(448 e g RN 48 S0 o v
Diegicky, ROWREIn B¥SIQBERY di ﬁ‘§1@ §RFe POy t‘fl‘é%é&atlve control

device to provi de power so rce for the operation of

t Bevicex@d 0f tpeohaativekcbengs! arpababls okt bireuitoffald pumping
exchange flow rate nodulation; 5 -- The operative

cdeicel (t2Y) cfor( d6@xrmihing Stheolﬁhiwttatedop&ratmg timing of the
el ectromechani cal conponents, solid state electronic
conppmegeschange fluid;

Said temperature detecting device (11) and gaseous or liquid state
fluid composition detecting device (31) are integrally commonly
combined or individually separately installed;

-- The double flow circuit fluid pumping device (123): The fluid port (a),
fluid port (b), fluid port (c), and fluid port (d) of the double flow circuit
are respectively installed with the unidirectional fluid pumps (120a, 120b,
120¢, 120d) in unidirectional flow pumping 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 flow circuit fluid pumping device (123) driven by

the power source (300);
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m croprocessors and rel ated software and operative

control interfaces to operatively control the
unidirectional fluid punps (120a, 120b, 120c, 120d)

of the double flow circuit fluid, punping device (123)

by> 4lje ROVWSHePEIGa/EIUP e bntsrtbE Idavice H@lgamgchi(hgr C city power

functional . operation; or 2 peratively controlling

t he' ‘?IBV\PH’R p&Pd?ﬂngM‘f%i%’@Pzﬁéé{eVé%ﬁ%dﬁ@Vf upgWer gpurce for
SHABPRABILR 4 SRR 1% YR STRRAE e with automatic
(e%gggrﬁ%‘?%té ﬁ%idgl?atﬁ&? heat exchange appar at us

operatively’controlling the interflow
stat ushef bp&agaseot 151dyijui teqfluid .
conposi t i ong for heaténgé%:hgdnéé}é e?@?ﬂ'tég t%vo gonstituted by

ofelette@incekahRADec ARPBHAALS §<9-1@@0%t?até’rel?):trbﬂ&e%(ﬁhnébfnents, or
I two o ite

operatively controlling at east sal

1)micpprées€ork) and reitdd nafivedte and DpRrieed OREANERfaces to
(100): It is the heat exchanger in conventional heat

exgteantyeclyt controt ehbauhitiréatriant fuidlpdhpw @id0eyi 120b, 120c,
and the heat 20 absorbing or dissipating function,
wHelOgi) nof Héet doubleowlaivr cuct flespepninpehy device (123) by: 1)
i ndi vi dual l'y have two fluid ports to respectively punp

¥, " e@ntrolding: othenapweichitg  dnoelamnal bepevation; or 2)
f.l uids; The ng to operatively control the

h i
1t= @@?H@Y@Y&Of}%&%mgx%%@w fataiad thespumatng fipat gychange fluid;
o) s B0 SR RSt Bty bl of e
I ' t rql.ed; th ith

ondang E R (RhERSEIAPYF enslles Be datedickBned Hpparatus
o000, dreasipag, 88°€RloRind YR ALFSH RN dring easeous o
t igui@stdte NHd &ti8hs §hF BEL{ é!xél{ad(%édﬁét%éérythe two sides of
detecting the tenperature variation gaseous or

| hagt exsidige dpphrahsoMmoeDi)i e iraty - wher el .
the det ecteg% inb%Hrfal s are r)’eferzzlgte oéngtg rg%tilwsy&rg%0111ng at

cbaatst Olvbi ofgsaidetehh oW, 3t 8) Gpe i icoen binaiipg: of t he
ig. 10 is the schematic view

punpi ng exchange fl uid.

of- The imalt@oxthaagefoq 18R dpssr el Ingntprxichaingke irs kvowvegtional heat
that the present invention is further installed with

t eechangepetttnainee deawogi wyodewieraal t levhuairdity and the heat
det ec%l ng device, and the 5 gaseous or liquid state

f PRSYDEE S| iz c fingtideyi vheran sthewtwa Hoyy circuits
11%sptegte1vglgfe?necﬂtvicwa\f®n ia?/Q tivgo nf?lililgil %o?tgntsbt iréslgeecgivg%/y pump the
fluid, so that to enable heat exchange between the two fluids;

The timing to operatively control the flow rate of heat exchange fluid
is that: 1) the fluid flow rate and change timing are preset in the open loop
operative control; or 2) it is randomly manually operatively controlled; or
3) both or either one of 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 or gaseous or liquid state fluid composition

variation, wherein the detected signals are referred for operatively
28
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that the fluid port (b) and fluid port (d) anong the

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

fluid port (d) of the double flow circuit of the heat
exchange. appar tus@iéOOO) are respectively installed )
wi $E Qlalng @xer QWi [BFaPPEG MM ipgmighe pumpingiexchange fluid.

or bsstite 10 Eorde! SehEate doubl o \owstrebitel Plogka operating
A TLN
oroatirasr"UPRECHBI RERR. off HERRIOT e Blingioc, and the
kot S BB R R B BT o

devi c iR Wiof f i ' WA et
e cas Ay in 1 k00, BRI MR Dnsied

bitHar gt flatpofd ()hruflaRd poild) skl eRO AR @ pokt ga), fluid port
produci ng negativeé pressure or positive pressure are
i ribggflald pocofd)i ard fuidsepar(d) elfthe nkidlé €tbw tdeuinef the heat

bidirectional fluid 20 punps (111, 112) capabl e of

prexghiengg appgeatiiy ¢ | P0@s suer eespecpveliytinglladr eithuthe bidirectional

constituting the functions of double flow circuit

f Ifﬂild mtmps?ﬁé 1142 reapatdg)ofaproduesoegative presstied begositive

to fluid port E.b) and fluid port (d), for punping the

{ PapEs i (B danet e Wardnurierlow eifewe flupteimpeainice (123),
[ bi di ti | fluid 11, 112). bl f

bR B TBbab B Red B el 8BaM pumps

bei i t he individual electri t .

o1 Y S0 bR B SOy T8 8651 sy of

t ta . . . i .( 25 . h : )

% RIS, ER0LE MU BHIAESES ST2YE 4Ry Hrven by he

f ok 88 Re eghd ag)r;c%%tgv%wocgﬁ&bﬂsﬁtﬁ Rk (g%éfl?gve control

punps (111, 112) “are negative pressur

aldeoiet (35 )R diFietht39owt diediFopasshélgid:hr ough t he
total heat exchanger (200) in different 29 punping

f1 owdier leedti xudiangp dppardtee (R000) aatlithedidfrbsiien®UME] pumps
(111, 112) are punped in positive pressure to allow
t el bwbl 2) caphbde odamedpase negatiy ptigbutcher potialvehemissure are
exchan%er (200) in different punping flow directions;
i mtegealhyumombingd podepapaiehy iiostalletl; shedtwo epslitecti@nal fluid
2), thefflowdirections of the two fluid streans .
pBEEINS ({ htoddR)t eapable ef qwedueing megabval presatre or positive
h 200). i nsi de, t he heat t
?ér%@g?l eercog'lsgtl}tlr{gn%klle %unct?onse %f fgqugnﬁgwagggaﬁ Hﬁid pumping
device (123) are respectively installed to fluid port (b) and fluid port (d)
for pumping the fluid in different pumping flow directions, wherein said
bidirectional fluid pumps (111, 112) capable of producing negative
pressure or positive pressure being driven by the individual electric
motors or driven by a common motor are operatively controlled by the
operative control device (250) to have one or more than one functional
mode operations of the following as needed: 1) the two bidirectional fluid
pumps (111, 112) are pumped in negative pressure to allow the two fluid

streams passing through the total heat exchanger (200) in different
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are kept opposite to each other; -- At |east one
tenperature detecting device (11), at |east one

hum dity detecting device (21), and at | east one

gaseous or_liquid state fluid 10 conposition

dePe@pilng fhayideeqt®ns; d) éhe istcabiditecitonahdlypdspumpag 111, 112)
capable of direct]y or indirectly detecting_the )
te%ﬁep’é’tlmeéi VRPOAT 6 Pressurid® diltgw  ther fwie i 1dwid sfreams passing

Dabralehothg ol T Sehdibgcae (aP0k: in cqieiSTohE pyBBing flow
TS B e oL B, e .
2 i :
(230, 4950 P81 Y8 TRLLE sk AP o sides of
t hpef dopyy R Rahabi (908) Mg e HiGt !%%H%q% %gggfma& (1000)

fluid; Sald tenperat etecting device

hurediepy oppbsiit ith@adB\vik&; (21) as well as said gaseous
or liquid state fluid conposition detecting device

(31)Andeastnbregtahbyratorovdatactieendenre Orl) ndilghsiughd humidity
se(fﬂar ately 20 installed; -- The double T ow ci rcuit

f lddtectpgpdeagcde(d e AriR3)t: IH3e el ghspous ¢b)liquaddstate fluid
fluid port (d) of the double flowcircuit are

r exypeRositienyddtasting Idesiad (hl) areeinbiadiadeatt thenpdsifibns ¢apable of
pﬂps 15111' .112) capabl e, of gr oduci ng negative o
preEastine Qbr IgbEsat]w elape g rtbet teraperatitey tviarationd odiblheimidity

a8 2 BT B0 bt LT, P
T 0, 0% LR B R LR ) B i
(Bt RRtel HeR¥Ghs, BRMEE A eV EeBRID] il 250 to
R SR 29 o

YRS AeatofxEha I gﬁl‘i’t(ﬁ)’%ﬁ%}h%rﬁ% ng: p@?‘%ﬁbﬁ‘@%bﬁchange fluid;

exchange fTow rate nod

cont ISplid dewvipeeattizdArtecting 8eieBMIY WnRidhihidity detecting device
el ectronechani cal conponents, solid state electronic

coppaenws]l @y safl ghssmpr ocdkpddsstand fligl at@dpssitioratietecting
and operative control interfaces to operatively

cdaviosl (31hearbi iditegratlyocahnionlydcqubpsed bt Individyaldy separately
t ?r?stgl?gc?;l ©
-- The double flow circuit fluid pumping device (123): The fluid port (b)
and fluid port (d) of the double flow circuit are respectively installed with
the bidirectional fluid pumps (111, 112) 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 flow rate of the heat exchange fluid pumped by the
double flow circuit fluid pumping device (123) driven by the power
source (300);
-- 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
30



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

operatively controlling the swtching functional

operation; or 2) operatively controlling the flow rate

of the punping _heat exchange fluid; or 3) operatively .
caRerapsRHEN: AE the fixathérpa dbest dixshrnpairipparatuatwgh automatic
bet ween t fluid and the total heat exchanger (200)

i r@ﬁ%ﬁéngﬁ Hedpt Mjéo%ppar at us: or 4) operatively

controlling the humdity. distributj status in the,

t of al ?h%at g@%@ﬁ%(ﬁgef:on?"éboffevd?e 5)<‘2§@é% atlf vdpy constituted by
c [ interflow status of gaseous or liquid

s e PomsPHnte COpoRENsS, S, SendnaREHSRE! eashones, or
twe;: S 5 g : ).

o TP ERR R r oo sh e 68 BB FRRG Y shbHpipBaces to
Sa_j' i )4 T . i 1 i i ON{ -
SSYSRETE oy Do) AQISAIREEL UL o ol
exthargeiuit Aluié i i t Qggfé?gﬁ@@l i
structur eulha\lllilng%%hﬁﬁ?ﬁlﬁggq?%%%éi)r uité aercc%rllﬁtreOng the
heatitcdiisgribhogonsl dpssitipat iord )f ti®aly8oMebl1ids thd €low rate
20 dehum difying or hum difying functions, wherein the

twd theowunipiogi heat eashacgs \fhlid; i odBYi chahtiyelaentratling the
fluid ports to respectively punp the fluid, so that

10t (eraparterd edistréxehemgstatisd dheenditlié cBtidrmddirttei omwl heat

1

w
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bet\/\ﬁen thgzév\g,fl,ui ds; The timng to operatively )
cENERFIZANE240 binvide ethef hpaaexehengmgwparatug; ozs4) operatively

D ot MR’ bl ST ShS 8T ST i L B8, exchanger
AP AN E R pPhfions o
I T

dewd ¢ N at po tion: .
T N P -
vashtabll VEidhsai 1 i atiyo . : o
OO oot Y ki ey | P20 B &P RE B nation:

i astldd itotalahkat f@’x@haﬁ%etat@b@?esq_t aRetHe/ RBtAf hegt @&hAfger in
devi ces, wherein the etected signals are referred

f oonaperatal vedtyl clogdtr ekbhaged harddiave risdvingopebatn®enal flow
timng of the punping exchange fluid; 5 Further, the

be it wiet tanshahe f hedtdapsorpin(d 1) dassdpatieg diudctient aonakll as the
fl Lﬂd ,CFunp (112) can also be installed to fluid ports
(@q wnidigyingnet ursdlifping Girctions, wherein the two flow circuits
respectively individually have two fluid ports to respectively pump the
fluid, so that to enable heat exchange and dehumidification functions
between the two fluids;

The timing to operatively control the flow rate of heat exchange fluid
is that: 1) the fluid flow rate and change timing are preset in the open loop
operative control; or 2) It is randomly manually operatively controlled; or
3) at least one temperature detecting device (11), at least one humidity
detecting device (21), and at least one gaseous or liquid state fluid
composition detecting device (31) are installed at the position capable of

directly or indirectly detecting the temperature variation, or humidity
31
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ports (b, c¢) in the enbodi nent of Fig. 10, wherein one
bidirectional fluid punp is punped in positive

pressure, while the other bidirectional fluid punp is
punped.in negative pressure so as to allow the two

f | Yaldation caigasepus orplageidk statsufihid kemmtsatiomeatiation, including

Ef@'@&iﬁﬁgsﬁf fetescfiefhds St nsuSe Ohaloseding desicas] agierein the
e;t%{; Shk @aflgfairﬁepe §\flina?(?refﬂ)?\aﬁ}%tlth‘b Hgggggﬁh&%ﬂh?eﬂow rate
‘?&%ﬂga@@é&Sfé}iﬁ%hﬁﬁli?&%?ﬁgietéﬁgﬁﬁﬁ&' posi tion

det ecFuﬂﬂHeLdeﬂﬂé %dp@été%ﬁé;}’\ﬁyuc{]gghgg/(%fp %hg RE Bi&Mectional fluid

invention I's maln

urplghPe(qtmr@h Lyt R ec?ﬁa ;q%(%ﬁ (s chr or%ﬁ%hed to fluid

o0 be” punped in un| rections

armrrie i | d
SR EReS) Sl entsuphladoraig) ADQwiRRt G it tonal fid

dquithp 6! @ynped dir selitivefprebeurdeeahigéx ¢GhandBe APRALAStHShal fluid
(1000) for passing through by the two double circuit

f lpuinals s pemepyd i negatve puesurdgodautdl gllowvthel fwealiffuid streams
fluid punping device (123); the two fluid streans are
puifiass Bhrotgh douibdte] herbwxchamgert (X00)i o @iffipieng pumping flow
deyi ce. (123) being driven by the power source (300)
resH&nst i vel y control led by the operative control

s 5 B B gt etk operin
di t I fl 120 120b,
TR LA Bl £ L i

é}ﬁéb&&{lﬁl ng eVI %t aé}ﬂ?% thé hﬁlégﬁgﬁlyegfﬁ%e& CI ‘ eg% and the

| ?éﬂ%ﬁ%ﬁﬁ“?@?g ?*%2&’%09‘%9’%@%@??%?{@ Hisey port
(b) Ad 'éh@w@lofﬁ F(I 1] ank Iﬁ)%@sh rft‘“ih@' RAbh 1(5%8{1191% constituted by

punpi ng the fl UI 7" wher el e uni |rect|on

ptims ufldeestickRQcflubei empystiadLd12obf Huwiod, Perdd aél)oe to be

and fluid port (c) are onhe group to be driven b

i pdinpedual ueldectctionatrbloay gi@ctidhk e re e’ttn@@jﬂ'f‘ﬁ@s’talled to fluid
nmotor, while the unidirectional fluid punps (12

1p0t)(adeflngd Horndi)alued poot {¢)yiaddpbnid podt (air)obﬁ ﬂhel dbuble flow
port are another group to be driven by the

i ﬁ@ﬂ&ll(tdlﬁe\ heeheatt exchangeorpparatudy ( MEH) oforapassimgpthrough by the
rrp“t/(()) 'doubls IE:ierc{]ut fluids thereby to constitute the double flow circuit fluid
pumping device (123); the two fluid streams are pumped by the double
flow circuit fluid pumping device (123) being driven by the power source
(300) and operatively controlled by the operative control device (250) in
different flow directions, wherein:

The heat exchange apparatus (1000) and unidirectional fluid pumps
(120a, 120b, 120c, 120d) are integrally combined or separately installed to
constitute the functions of the double flow circuit fluid pumping device
(123); the four unidirectional fluid pumps (120a, 120b, 120c, 120d) are

respectively installed to fluid port (a), fluid port (b), fluid port (c), and
32
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they are operatively controlled by the operative

control device (250) to have one or nore than one
functional nodes of the structural types and

operating nmethods of the follow ng: 1) the

unilBid @it ddal fan punpiogpthearfinido wheretn uthal bipidirectional fluid

distri b%ga tigaung the fluid in negative pressure
t HeBRY (1aPRohiHey) Paeg nstalied o Shridapast (o) appdhiridiport () are
different flow djrectjions; or,2 he uni di rectional,
1% gﬁ%‘rﬁ%é"g?% %kvﬁ%bﬁr%ﬁ ylddY@\aﬁ t?E?Q—;tBICt BOBRAIPOE %élven by a
fluld.j I.ti -pressur.e.t hereb [.I,owm ng t t .
1 il BEROH: WRLR RS  FoRa (i fsuPal | Z2bi BaL) being
or; di t Rl ng..part, or 15 all .
ot SRL (1) 4 SRR ATPNB A8l oAl be ariven
LA ALKIPIIRAbleb HiPARIbEY 8 RERRSUEE LRI AFIhY By wherein
préssures to formauxiliary punping I € sane ow
citheyidreanseratively tBatloMRd by HeShpeafet QifolPdEPRE (250) to
in different flow directions; -- At |east one
t drper atelioe werechamdréeRukidnbl)modes loFask @RRtural types and
hum dity 20 detecting device (21), and at |east one
gapevatsng méthods i fsthat fol fdwiing: 19athpasiitirestideslefitiidh ?umps are
device (31) are installed at the position capable o
disteetupllyr distibrest Ity pemec thadluide in emguatistupeessure thereby
variation, or hymdity variation, or gaseous or '
I iaél@mngttéf:éwq ﬁﬂléjd sERpOS 1o appagarinatifferenti fhewudireetions; or 2)
i nst al I.idn al | tlz.{eg or at |east one hype_ of detecting
déls dBudirgRipReh Thild pamps: e sbrustugaly sdistiébuterletq amp the
rativel

by, t: operative control device (25 to P

o S SRR eSO Breh clfchvinicihe biimmshhg stspmseto appear
( er:m Nl .the,flow rate rating timn

o BB A RIS ot R R R EREET bl ML part or
q : : . dit h L vi

SR R UL Y 08 09061580 £ purmpe
dit petithe grw ) ive3frd r o ing i
con’gi ned o? i r?gl%/l&géarlll a%1sveep rrégtgg y ?Jng(ty%ﬁl%ggﬁ?h% pumping n
Tte: dambl Aol @ivceit gudl talfdwi BhePHIP| G ddSYeHRS (téZ%é -pumped in
The fluid port (a), fluid port (b), fluid port (c),
addférdent dopodirectipnef the double flow circuit are
respectively installed with unidirectional fluid punps
(264 leagonne teaerat@odietectingidbvieet(il ohaht fdadwone humidity
panpi ng tg constitute the double now 5 circuit fluid
piefsrHeddovice (1038) andhet dbgstbpnehgasgarsatorvEquohtstate fluid

devi ce ig250) to operative contraol the flow rate of the
hednPaes }%hg@tepﬁ@igddevwe (31) are installed at the position capable of

directly or indirectly detecting the temperature variation, or humidity

variation, or gaseous or liquid state fluid composition variation, including
installing all three or at least one type of detecting devices, wherein the
detected signals are referred by the operative control device (250) to
operatively control the double flow circuit fluid pumping device (123) for
determining the flow rate operating timing of the pumping exchange fluid;
Said temperature detecting device (11), humidity detecting device (21)
and gaseous or liquid state fluid composition detecting device (31) are

integrally commonly combined or individually separately installed;
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punped by the double flow circuit fluid punping device
(123) driven by the power source (300); -- The power
source (300): It is the device including AC or DC city

o7 ovFhe QiR o raie Foruid nerupeeatsoas 61 2¥nel ke add port (o).
i B 50k FRGUTRant 5. e thid a8 edribeofoddel ew circuit
cotporres eB ME el B SV pii R otip Brhasimey (1282, 1200,
coft 51 PREEER! RRURCERSBL TG i Birind GpRERbte S double fow
or TRt auRr Py PRHIE RRTRE (FaTa BEfiengbadis ceriaBly control
bydevlite (QP@5 810 !ré/ti%’gﬁ)ﬁ%)l kg ffcgfir\ﬁ/f’% be Iﬁjlé‘gre%'i F;i<%féange fluid

functi onal operation; oper ely con

t heurhbew tyatlge dbubhe flovwpirpdithgatd ?ﬁﬁgﬁﬂg%édié% @123Pdriven by
or 3) operatively controlling the tenperature

di thergdouei murst:a(BOS;;betvveen the fluid and the total

heat exchanger (200) inside the heat exchange

appalrhat psweosodjceo@I0at ivielthie clewideoirdlndingha ChorDil tity power
distribution status in the total heat exchanger

(206emapr Bydepsardani peiner copplpldevige theromider pbawr source for
stﬁtus of .gaseQus %J’ liquid state fluid conpositions '

f 3FC HRRArAERBN gléé sasefxitte heahexehangt dpparitus heitheautomatic

ARG MR Al Bt RaI: Moot two. of oaid items 1),

exchaplsr Q5uaver (ofElithe debtch H2alVexdharercoRstituied by
Oy A, SRR O s, o
OSBRSS 00 B, 8, 8 SRR s

Ciop@tdthﬁel r esRe6! ithe! Ynidilicyd | {15 | id]z 2
oOrts t %’ Sp CtiIVthléyu%i[?‘ilfgc;{lhogﬂéﬁf4]%}&&%0&%?0?3 Ob, 120c,
endbde deaheedohblrge]andci fdid | | f | .

[ e R €] AN c@@ﬂ@”ﬂdki&éﬁ?Eﬁﬁ%(RRﬁEéqp?3) by.l)

between the two fluids; 5 The tim erative
coperaslvalpe ddriwliiage the heaitckirghangectidiild op&atibal © or 2)

1) the fluid flow rate and change timng are preset in

t hpewgiiely womtrolling the flow rate of the pumping heat exchange fluid;
or 3) operatively controlling the temperature distribution status between
the fluid and the total heat exchanger (200) inside the heat exchange
apparatus; or 4) operatively controlling the humidity distribution status in
the total heat exchanger (200); or 5) operatively controlling the interflow
status of gaseous or liquid state fluid compositions for heat exchange
between the two sides of the heat exchange apparatus (1000); or 6)
integrally operatively controlling at least two of said items 1),2),3),4) &
5) in combination;

-- The total heat exchanger (200): It is the total heat exchanger in

conventional total heat exchange structure having two internal flow

circuits and the heat absorbing or dissipating function as well as the
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operative control; or 2) it is randomy manually
operatively controlled; or 3) three or at |east one

of at |east one tenperature detecting device (11), at

| east opg humdity detecting device (21), and at |east
odgﬁgagébﬁéngrorﬁqwnahﬁongt netiongi dveereposheitovo flow circuits

det ecti ng .devi ce, (31) are installed at the positions
cafﬁélawl%flymdé%@%ﬁdr ﬁaﬁ@itw& upd e ttp nigspetively pump the

olgesch fa’ 30 ale: &y el auiey et HRuadinserion, functions
W}?Jtajegnttpg t%ﬁﬁ?iﬂ%‘j signals are referred for

operative Ping the flowrate operating

I T T o ——
exghengqy the .ﬂdi?qléw)iﬁ% éﬂdP%hQﬁgée t%ﬁ%ﬁ%ﬁp@?@@iﬁa@uz{)&en loop

with automatic flow rate exchan i on inc

Orlfpe%tiﬁ@b@nh’@@;nopﬂ?itcﬁafraﬁféb?rﬂ;y%iaﬁuﬁﬂyt rh@V QW drolled; or
1) the tubular structure in Iinear or” other geonetric

siBhreeor 2) lddse ongfldt-lbayt InestentisdrabigeWdtbeddgidvice (11), at
circuits for passing the gaseous or liquid 20 state

| ileastanfel humjdioy d8jectimes devicer@1),hanl ankabl ohe gasgousi dér liquid
in series connection, parallel connection, or series
antatpdiuid eompositient detectilpeddvized3 i ypee hesiallek ahamgpositions
appar at us VA,th utomatjc fl ow rate exchange o
msaRRrBle 8h diseqty wiemdirestly deteofing thhdemipessuny variation, or
| east. .one or. .nore than one flete ting devices of the | |
tz‘HHé‘fiéttqu%”@té?‘é’c%)T 84S elligyg stasg thijdi earpposition variation,

N T I LT
' ' it Lincl -bot h f. th
TSR T ME bRl

o PN, SRRl 0% PR ERTENDGRId T LSRN Ly hger i

t b ﬁ&bé'tyb@f’ﬂea@’é&@ﬂ?ﬂ 3 )aﬁ)ﬁQx%)cush With Eﬁtd}ﬁéﬁc $dw rate exchange

exchange apparatus ( or the other posrtions
capahlletioh ideleletdomgot RoreInah @meé}?drdéférisﬁéiﬂ fAheYolbwing: 1)

conposition of the exchange fluid during hea
elfthanbelapstaciar, iantinthe aurdtBer ofednemicashdie; 06 2) the

or nore than one to provide detected signals for

r siidtielayer struekereunéthoflaidrcinmis forapassieg thepeseomabr liquid
operations as the following: 1) as the reference for .
oplatatliqurly flmidomer &) | oney arheratsublhan formw fhiidcoirtuit in series
fluid punpi ng%ﬁevi ce (123) to .nodulate the flow speed

of ORPHN HathaT Bt ek grNNAGHSIN gr BELIPY angrparpllakcemrection.

The fixed type heat exchange apparatus with automatic flow rate
exchange modulation is further installed with the three or at least one or
more than one detecting devices of the temperature detecting device (11),
humidity detecting device (21), and gaseous or liquid 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 heat exchanger (100), or the total heat exchanger (200), or the heat

exchange apparatus (1000), or the other positions capable of detecting the
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reference for operatively controlling the opening
percentage of the fluid valve to nodulate the fl ow

speed or flowrate of the punping fluid; For said
tenperature detecting device (11), humdity detecting
defrigierayre aymidayq Oy goamasiven| ofytha exchargd fuiid during heat
coqgg&{tion det.ecti ng device (31), all aof the

det¥ANEG YRIAHRY, and theugiban ¢f thempicasde ere pamposs than one
t t.ecti ng _device e integrally conbi ned, or

t ﬁ@w%ﬁég? St Sigils dapariareaiss o Sxastiecnerhis agedhan one
d I ' j t ' unpi ng, devi,ce 23) of the .
oo BB LGRS of W FUBHPRLET LRy UFE it or Seratively
gJasHEAHs L thgul te &l ui:ds,: eln the d

o, the) ggg%eﬁn%?\#g%égqqugeﬂp%gsl;ugi)&@t 8?215’% (123) to
behBdu i t iqngi Vi [ .

PIRORUIL P S SRS LR TR AL B2 o e

elrefdrence Mot Wperafivelgncharall g tHd \zs%gnl%g 8R%MSe of the fluid
power, or mechanical "or electric power cohverted from

otwadve vo mab Al apother flotvheyerd! orefiénaate of the pumping fluid;
tenperature-difference energy, or solar energy. “The

oper dtavgniddampeiratiey ideteot 2iDYlevicet (Hd )phesadity detecting device
inyvention is equipped with electric notor, or

c At horndigrse g phél piodwstate diluidectrmposaion deteetiagt déce (31),
p%grsr'ﬁ;gener ted or converted from other w nd energy,

t | the ndstggting efpeics upks- dntosrldyiceoabenegs, osr part of the
sgl ar ener for controlli 25 variqus fluid punps .. .

7 Qe et TS oir aniagngllY nEoBpERad g (DAY ngror indigidually

f!sgé%ra?&%gxﬁpaﬂﬁf lLuid val ves, thereby changi ng the

dirrectio >’two fluid streans passing through

h i .
E:o(ra]t :‘I‘gfét Spaggt I'a %?ké% IQ:? e W%{(fé{’i@%é‘?é %&V g‘?ﬁe{;ﬁ% )Yoefl the present
ot o OBt e BT St RELRt iand gtete fluids,

apairain shavi ddu At ReRt @:i‘foﬁﬂt%fcﬁb?ggﬁ?gi%@@%t@gﬁo? )t gxcept for

nmodul at i.on of present invention, . oW rate
f bairgs drivenped thy itdieidelbdlectiiOm@bie i tat flbatdwo of the fluid

punpi ng device (123) can further be operatively

cpnmpsl aeddbyehhley apeomnoie edestiicomader] ecan2b@)als® driven by
include one or nore than one of the follow ng

opeglari pewenmir mlechadies! 06 eldctiibe@msgusomeattedifrom other wind
setting of the punping fluid flowrate is nmanually

oPRWaL Weryat 6Aeray, ltearperature-difference energy, or solar energy.

The operative control device (250) of the present invention is
equipped with electric motor, or controllable engine power, or mechanical
or electric power generated or converted from other wind energy, thermal
energy, temperature-difference energy, or solar energy for controlling
various fluid pumps for driven, or controlling the operation timing of the
fluid pumps or fluid valves, thereby changing the direction of the two
fluid streams passing through the heat exchanger (100) and further to
operatively control partial or all regulations of rotational speed, flow rate,
fluid pressure of various fluid pumps thereof.

For said fixed type heat exchange apparatus with automatic flow rate
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2) The fluid flowrate is operatively controlled by
referring to the signal detected by at |east one

install ed tenperature detecting device; 3) The fluid
flowrate is operatively controlled by referring to

t hexchangsi gdulader cokdrpsendt inveasiononei Asvalrhied of the fluids

PO RPEY A0 MooVl g G R pineeviae gha) can further

st AR conbBllec B hE el tte dR0FoL dekieontid) %o include
oSG DT ob TR oSy e BtieC s CPoBhL R

of the iiga tybemna” SYEIBRGRr dbapRULAS, T 00 race i
auhansall ¢ Obgpé/ﬁ\y@}%?g@%ﬁg@age nmodul ati on of present

i nvention, the fl w rate operative control range

i ncl ud)nG hehfuid RPAAIONs FRPAPSSy Eoho IL@Wy ¥ fRrring to the
nodul ati ons from cease of 2 transgortatl on to maxi rru%w

t rsagisladdtedtedrby at kakSonelinadllon tonperiturddetectingnieane:;
of the follow ng devices to change the fluid fl ow

rate, 3ghdhei fluid flamatteés opeyatitelyscoroligh by referring to the
operatively controlling the rotational speed of the
deignal datestedibycal keast anel igniaibed hudedityeddtea) g dieviven

h f 5 f i i
troneaar The! Bt Sev tate is operatioas eanivallyd dontalotring to the
the fl uid f te: 2) It is through adopting. th _
Tl bR el 1ok @nsuiastthed devacous, andiduei sgte fluid
i it tivel trollable fluid
R bdsT o L A& L er ot vl y ot 1ol L he

[ t he: i i [ qut | et I f ;30 th ..
doupl &7 Fhs, A b0 el 3 ltisn e dEiiBaopleashy inbining the
%me%?ff@ﬂ ﬁﬁbheﬁ%.d% i{éﬂistlbg Il} uid flowrate;

f
3) It is rough operatively controlling any one

devi ¢@ seftind apsthé)AdW rat® oghlfﬂ%i\ﬁé‘@ﬁﬁirkﬂ ‘f*unctior} Pf the fixed type

intermttently so as to nodul ate the average ow rate

bireat dechanme apparetuel withitomaery Ablv mtdRechh9ye hdddulation of
rati o between the two fluid streans of the said fixed

te g]ﬁgﬁé?ﬁvaﬁ@anbe fapdail atvustavopbraitooaiire] fdrpw ihet@ling 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 rotational speed of the
double flow circuit fluid pumping device (123) within the range from
cease of fransportation to maximum transportation rate to further
operatively control the fluid flow rate;

2) It is through adopting the double flow circuit fluid pumping
device (123) being installed with operatively controllable fluid inlet/outlet

valves to operatively control the opening of the fluid inlet/outlet valves of

the double flow circuit fluid pumping device (123) to further operatively
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nodul ati on of present invention for passing through

t he heat exchange apparatus (1000) during operation

i ncl ude one or nore than one ratio node of the

foIIovmn 10 1) The flowrate of fluid in one flow

ci @ufrel § @Wéb ew t#ien the one in the other flow

cwcw% 2) The flow rates of the fluids in both flow
circuith Ié#%thl}%lg a(?ﬁﬁra@yefw@ommh dlgp@mpgnsrdemlw @femns 1)~2)

I
i df d h

Zﬁmﬁiﬁn‘%@ BBl ot 11 L)\);vera:)epeexgﬁ;nge

modul g L O, @F ra'?% %ﬁ'dt Liyvent ﬂgé]FW?f ﬁl'g?(ifs?rteﬁglsd 8hihg said fixed

operating func ono punpi

;Hggeg:}{e?ﬁ: t%xl?ﬁaﬂj%é f%ﬁﬁ%ﬂ%ﬂd dg‘%@g%‘%g%aq%s ﬂgaﬁox%?éj k&change
canstiutatisd dYplewenPigh &Rt oA é)as#rﬁ'gdtkﬂ%ﬁﬁﬁ ﬁ% heat exchange

t hr ough operatlvely controllin e “punpi

diappatatoss(F0M)hduting bpetiadiost ieN8et Ond Wit Are ﬂﬁ%ﬁe one ratio
one or nore than one special operating nodes of the

f ohbdevioddhe HllGpengt i vel y controlling the fluids in

two flow circuits to be punped in the sanme flow

d| r ectl)oddief Bewpranpofdluid if lomed3o w2sra@)it Gogreatténgiay the one in
Strolll g the fluids in two flow circuits to be
dheotlag yilgunpigetitn the same flow directions for

d h | ui d t Iy troll th
Tl o e P iR Ao s g Rk niesth &ﬁé‘wkgmg{‘ag@mﬁﬁmme
fl t f
1 VST Tl SR 4 et onShaiaor B s o
t
d rec %to%é?egﬁ%ﬁ%% t?‘)uﬁ% g’slgﬁglsﬂ fFWPdﬁﬂrEfe%ﬁ%ams in
adgpogﬁeaqpﬂi,lﬁ&gg% eet the needs for emergency

tion I "ui ow rate punping in or out. 39

CLA| Wor shid AilddBibe Noft OeHanBEIAREAPRARE DML flow rate

automatic flow r
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 bidirectional fluid pumps 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 in the same flow directions for pumping in fluids;

2) Operatively controlling the fluids in two flow circuits to be
reversely pumped in the same flow directions for discharging fluids;

3) Operatively controlling the fluids in two flow circuits to be
periodically pumped in positive and reverse flow directions for pumping
in fluids in the same flow directions and discharging fluids in reverse flow

directions.
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exchange nodul ati on, which has the operating function
of automatic exchange fluid flow rate nodul ati on so
as to tinmely change the 5 tenperature distribution
status, between the fluid and the heat exchanger, or to
nodulgbéEﬁﬁéiddﬁpb@ﬁ&iphnnnngdhoﬁﬂohaﬂbasédmg)6mudsneann;can
liquid state punping fluid, wherein the heat exchanger
i ns§ &@Iﬁﬁ‘g £q gt ﬂ}fpéleﬁéatf%x@naw&xppddmwl buigg flow rate
insertingly installed or coated with penetrating type
orpﬁ%@aﬁgﬁﬁafpyte noi sture absorbing material, or the
10 heat exchanger itself having the concurrent

dehum dification function constitute the

dehum dification effect of the total heat exchange
function, whereof it is mainly constituted by that the
fluid port (b) and the fluid port (d) anong the fluid
port (a), fluid port (b), fluid port (c), and fluid
port (d) of the double flow circuit of the heat
exchange 15 apparatus (1000) are respectively
installed with the bidirectional fluid punps (111,
112) capabl e of produci ng negative pressure or
positive pressure to constitute the double flow
circuit fluid punping device (123), and it is through
t he power of power source (300) to drive the
bidirectional fluid punps (111, 112) bei ng capabl e of
produci ng 20 negative pressure or positive pressure of
the double flow circuit fluid punping device (123) by
the operative control of the operative control device
(250) to punp the two fluids passing through the heat
exchanger (100) in different flow directions, wherein:
The heat exchange apparatus (1000) and the
bidirectional fluid 25 punps (111, 112) capabl e of
produci ng negative pressure or positive pressure are
integrally conbined or separately installed, and the
two bidirectional fluid punps (111, 112) capabl e of
produci ng negative pressure or positive pressure
constituting the double flow circuit fluid punping
device (123) function are respectively installed to
fluid port 30 (b) and fluid port (d) so as to punp the
fluid in different punping flow 40 directions; said
bidirectional fluid punps (111, 112) capabl e of
produci ng negative pressure or positive pressure are
respectively
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CLAIMS
1. A heat exchange apparatus with automatic flow rate exchange modulation,
comprising:

a heat exchange apparatus four fluid ports (a,b,c,d) through which the at least one
heat exchange fluid is pumped into and out of the heat exchange apparatus, wherein first
and fourth ones of the fluid ports (a,d) are on a first side of the heat exchange apparatus
and second and third ones of the fluid ports (b,c¢) are on a second side of the heat exchange
apparatus;

at least two fluid pumps (111,112 or 120a,120b,120c,120d) that form a double
flow circuit fluid pumping device (123) for pumping at least one heat exchange fluid
through the heat exchange apparatus in the first direction via a first fluid flow port from
the first fluid port (a) on the first side of the heat exchange apparatus to the second fluid
port {(b) on the second side of the heat exchange apparatus and in the second direction via a
second fluid flow path from the third fluid port (¢) on the second side of the heat exchange
apparatus to the fourth fluid port (d) on the first side of the heat exchange apparatus, said
first fluid flow path being different from the second fluid flow path;

a power source (300) for supplying power to the at least two pumps; and

an operative control device (250) for operatively controlling said at least two fluid
pumps to perform at least one of the following operations in order to operatively control a
temperature distribution with the heat exchange apparatus: (a) switching a pumping
direction; (b) operatively controlling a flow rate of the fluid; (¢) operatively controlling
both the pumping direction and the flow rate, wherein a timing of said operations is preset

in an open loop operative control or manually controlled.

2. The heat exchange apparatus claimed in claim 1, wherein said at least two fluid

pumps are bidirectional fluid pumps installed at two said fluid ports.

3. The heat exchange apparatus claimed in claim 2, wherein said bidirectional fluid
pumps are installed at two said four ports (a,b,c,d), said two ports being selected according
to whether both of said bidirectional pumps are operated to generate positive pressure or

negative pressure, or whether one of said bidirectional pumps is operated to generate
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positive pressure while the other of said two bidirectional pumps is operated to generate

negative pressure.

4, The heat exchange apparatus claimed in claim 2, further comprising at least one
temperature detecting device (11) installed at a position to directly or indirectly detect a
temperature variation of a respective said heat exchange fluid, wherein the at least one
temperature detecting device provides temperature detecting signals to said operative
control device (250}, and said operation of operatively controlling a temperature
distribution status within the heat exchange apparatus including an operation of
controlling a timing of said switching or said flow rate control to control said temperature

distribution by using said temperature detecting signals as a reference.

5. The heat exchange apparatus claimed in claim 2, further comprising at least one
temperature detecting device (11) or at least one humidity detecting device (21), said
temperature detecting device (11) or humidity detecting device (21) installed at a position
to directly or indirectly detect a temperature variation or a humidity variation within the
heat exchange apparatus, wherein the at least one temperature detecting device (11) or
humidity detecting device (21) respectively provide temperature or humidity detecting
signals to said operative control device (250), said operation of operatively controlling a
temperature distribution status within the heat exchange apparatus including an operation
of controlling a timing of said switching or said flow rate control to control said
temperature distribution by using said temperature detecting signals as a reference, and
said humidity detecting device being arranged to provide humidity detecting signals to
said operative control device (250) to operatively control a humidity distribution within
said heat exchange apparatus by using said humidity detection signals as a reference to

control said switching or flow rate timing.
0. The heat exchange apparatus claimed in claim 5, wherein said heat exchange

apparatus includes both said at least one temperature detecting device (11) and said at least

one humidity detecting device (12).
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7. The heat exchange apparatus claimed in claim 2, further comprising at least one of
the following: at least one temperature detecting device (11), at least one humidity
detecting device (21), and at least one gaseous or liquid state fluid composition detecting
device (31), said at least one temperature detecting device (11), humidity detecting device
(21), or gaseous or liquid state fluid composition detecting device being installed at a
position to directly or indirectly detect a temperature variation, a humidity variation, or a
fluid composition variation within the heat exchange apparatus, wherein the at least one
temperature detecting device (11), humidity detecting device (21), or gaseous or liquid
state fluid composition detecting device (31) respectively provide temperature, humidity,
or fluid composition detecting signals to said operative control device (250), said
operation of operatively controlling a temperature distribution status within the heat
exchange apparatus including an operation of controlling a timing of said switching or
said flow rate control to control said temperature distribution by using said temperature
detecting signals as a reference, said humidity detecting device being arranged to provide
humidity detecting signals to said operative control device (250) to operatively control a
humidity distribution within said heat exchange apparatus by using said humidity
detection signals as a reference to control said switching or flow rate timing, and said
gaseous or liquid state fluid composition detecting device being arranged to provide fluid
composition detecting signals to said operative control device (250) as a reference to

operatively control an inflow status of a respective said at least one heat exchange fluid.

8. The heat cxchange apparatus claimed in claim 7, wherein said heat exchange
apparatus includes two different ones of said at least one temperature detecting device
(11), said at least one humidity detecting device (12), and said at least one temperature

detecting device (31).

9. The heat exchange apparatus claimed in claim 7, wherein said operative control
device (250) controls said switching or flow rate timing by operatively controlling said

pumps.

10.  The heat exchange apparatus claimed in claim 1, wherein said at least two fluid

pumps include a first unidirectional pump (120a) installed at the first fluid port (a), a
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second unidirectional pump (120b) installed at the second fluid port (b), a third
unidirectional pump (120¢) installed at the third fluid port (¢), and a fourth unidirectional
pump (120d) installed at the fourth fluid port (d), wherein said first and second
unidirectional fluid pumps (120a,120b) operate to pump fluid in the first direction and the
third and fourth unidirectional pumps (120¢,120d) operale to pump said fluid in the second
direction, and wherein switching between operation of the first and second unidirectional
pumps (120a,120b) and operation of the third and fowth unidirectional pumps

(120¢,120d) switches a fluid flow direction within the heat exchange apparatus.

11. The heat exchange apparatus as claimed in claim 10, wherein at least one of said
first and third unidirectional pumps (120a,120c¢) is operated to generate positive pressure
and at least one of said second and fourth unidirectional pumps (120b,120d) is operated to

generate negative pressure.

12, The heat exchange apparatus as claimed in claim 10, further comprising at least
one temperature detecting device (11) installed at a position to directly or indirectly detect
a temperalure variation of a respective said heat exchange fluid, wherein the at least one
temperature detecting device provides temperature detecting signals to said operative
control device (250), and said operation of operatively controlling a temperature
distribution status within the heat exchange apparatus including an operation of
controlling a timing of said switching or said flow rate control to control said temperature

distribution by using said temperature detecting signals as a reference.

13. The heat exchange apparatus as claimed in claim 10, further comprising at least
one temperature detecting device (11) or at least one humidity detecting device (21), said
temperature detecting device (11) or humidity detecting device (21) installed at a position
to directly or indirectly detect a temperature variation or a humidity variation within the
heat exchange apparatus, wherein the at least one temperature detecting device (11) or
humidity detecting device (21) respectively provide temperature or humidity detecting
signals to said operative control device (250), said operation of operatively controlling a
temperature distribution status within the heat exchange apparatus including an operation

of controlling a timing of said switching or said flow rate control to control said

43



temperature distribution by using said temperature detecting signals as a reference, and
said humidity detecting device being arranged to provide humidity detecting signals to
said operative control device (250) to operatively control a humidity distribution within
said heat exchange apparatus by using said humidity detection signals as a reference to

control said switching or flow rate timing.

14, The heat exchange apparatus as claimed in claim 13, wherein said heat exchange
apparatus includes both said at least one temperature detecting device (11) and said at least

one humidity detecting device (12).

15. The heat exchange apparatus as claimed in claim 10, further comprising at least
one of the following: at least one temperature detecting device (11), at least one humidity
detecting device (21), and at least one gaseous or liquid state fluid composition detecting
device (31), said at least one temperature detecting device (11), humidity detecting device
(21), or gaseous or liquid state fluid composition detecting device (31) being installed at a
position to directly or indirectly detect a temperature variation, a humidity variation, or a
gaseous or liquid state {luid composition variation within the heat exchange apparatus,
wherein the at least one temperature detecting device (11), humidity detecting device (21),
or gaseous or liquid state fluid composition detecting device (31) respectively provide
temperature, humidity, or fluid composition detecting signals to said operative control
device (250), said operation of operatively controlling a temperature distribution status
within the heat exchange apparatus including an operation of controlling a timing of said
switching or said flow rate control to control said temperature distribution by using said
temperature detecting signals as a reference, said humidity detecting device being
arranged to provide humidity detecting signals to said operative control device (250) to
operatively control a humidity distribution within said heat exchange apparatus by using
said humidity detection signals as a reference to control said switching or flow rate timing,
and said gaseous or liquid state fluid composition detecting device being arranged to
provide fluid composition detecting signals to said operative control device (250) as a
reference to operatively control an inflow status of a respective said at least one heat

exchange fhuid.
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16.  The heat exchange apparatus as claimed in claim 15, wherein said heat exchange
apparatus includes two different ones of said at least one temperature detecting device
(11}, said at least one humidity detecting device {12), and said at least one temperature

detecting device (31).

17. The heat exchange apparatus as claimed in claim 15, wherein said operative
control device (250) controls said switching or flow rate timing by operatively controlling

said unidirectional pumps.

18.  The heat exchange apparatus as claimed in claim 1, wherein the control device
(250) is arranged to operatively control a timing of said at least two fluid pumps (111,112
or 120a,120b,120¢,120d) that form a double flow circuit fluid pumping device (123) to
change a direction of the fluid passing through the heat exchange apparatus and further to
provide at least partial regulation of pump rotational speed, flow rate, and fluid pressure of
individual said at least two fluid pumps (111,112 or 120a,120b,120c,120d) that form a
double flow circuit fluid pumping device (123).

19.  The heat exchange apparatus as claimed in claim 1, further comprising at least one

of a temperature detecting device, a humidity detecting device, and a gaseous or liquid

state fluid composition detecting device, wherein the at least two fluid pumps (111,112 or

120a,120b,120¢,120d) that form a double flow circuit fluid pumping device (123) are

operatively controlied by the operative control device (250) according to at least one of the

following operative control modes:

(a) adjustment or setting of a pumping fluid flow rate is manually controlled;

(b) the flow rate is operatively controlled by referring to a signal detected by at least
one temperature detecting device;

(c) the flow rate is operatively controlled by referring to a signal detected by at least
one humidity detecting device;

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

(e) the flow rate is operatively controlled by two or more of said modes (a) to (d).
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20.  The heat exchange apparatus as claimed in claim 1, wherein operative control of

flow rate of the at least one heat exchange fluid_is achieved by:

(a) operatively controlling a rotational speed of said at least two fluid pumps (111,112
or 120a,120b,120¢,120d) that form a double flow circuit fluid pumping device
(123);

(b operatively controlling said at least two fluid pumps (111,112 or
120a,120b,120c,120d) that form a double flow circuit fluid pumping device (123)
to pump the fluid intermittently in order to modulate an average flow rate

according to pumping on/off time ratio,

21.  The heat exchange apparatus as claimed in claim 1, wherein a ratio of flow rates in

said first and second fluid flow directions is one of the following:

(a) the flow rate in one said direction is greater than a flow rate in the other said
direction;

(b) the flow rate in said directions is equal; and

(c) said pumps operating in different divections alternately pump the fluid streams in

said first and second directions.

22, The heat exchange apparatus as claimed in claim 1, wherein said at least two fluid
pumps (111,112 or 120a,120b,120¢,120d) that form a double flow circuit fluid pumping
device (123) are further arranged to pump said fluid into said heat exchange apparatus in
same flow directions, to reversely pump said fluid out of said heat exchange apparatus, or
to periodically pump said fluid into the heat exchange apparatus in same flow directions

and out of said heat exchange apparatus in reverse flow directions.
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