A TEMPERATURE DI FFERENTI AL ENG NE DEVI CE BACKGROUND OF THE | NVENTI ON Fi el d
of the Invention The invention relates to a tenperature
differential engine device which 5 belongs to a type of device that
transfers thermal energy into nmechanical energy. Background | nfornation

A nost wi dely used manner of util'ing energy by human beings is to transfer
thermal energy into nechanical energy. A traditional manner for
transferring eAer@MBEBATUrREeDI%ﬁ%EMNéBBAQyENGJNEeDsEuVJQEt enti al
energy first and then to do work externally. This |eads to energy | osses;
besi des energy | osses, additional fossil energy resources will be consuned.
SUMVARY OF THE | NVENTI OB A CKGROUNPCOE TIPFSINVENTHEONbove nentioned

di sadvant ages associated wth prior art, the invention discloses an engine
devi ce which dispenses with the pressure rising 15 process during the
course of transferring thermal energy into nechanical energy and thus
directly tr &tad ef sietlneergivar gy emer gi ng from nol ecul ar thermal notions into
mechani cal energy. In addition, the invention ainms to transfer
thermal energy canpgiigdedion bldtels th na toapéth@ke RifféepMresigindtdevivzechaithcal
energy efficiently by nmeans of the engine device proposed by the invention.
The ai mss of belhegs thvdiipd ofdeaics thatatapsier thyrmebappsgninte Aechasicad aRagy-

count er measur es. The tenperature differential engine device according
to the pres8atkgrmurhinfornatonsi sts of a | ow boiling-point medium steam
turbine I, a heat absorber 2, a thermal-insulating type | owtenperature

count ercurrent ha@ahoexecidalygsed dhanferaiffutilivagienggp bhyhunansseing is ef trargérat i ng
system 5, which are interconnected to constitute a clased circul ating
system ti| | EWik #erey wi Brhanigl seiray- Adediiiangl pranerppansierting energy

is to transfer thermal energy into pressure potential energy first and then to do work
10 externally. This leads to energy losses; besides energy losses, additional fossil energy

resources will be consumed.

SUMMARY OF THE INVENTION

In order to overcome the above mentioned disadvantages associated with prior
art, the invention discloses an engine device which dispenses with the pressure rising
15 process during the course of transferring thermal energy into mechanical energy and
thus directly transfers the energy emerging from molecular thermal motions into
mechanical energy.
In addition, the invention aims to transfer thermal energy carried by fluids in
natural environment into mechanical energy efficiently by means of the engine device
20  proposed by the invention.
The aims of the invention are realized by means of the following
countermeasures.
The temperature differential engine device according to the present invention
consists of a low-boiling-point medium steam turbine 1, a heat absorber 2, a thermal-
25 insulating type low-temperature countercurrent heat exchanger 3, a circulating pump
4, and a refrigerating system 5, which are interconnected to constitute a closed

circulating system filled with a low-boiling-point medium fluid, wherein:



a. the | ow boiling-point nmediumsteamturbine 1 and the heat absorber 2
30constitute a | owdensity-nedi um heat - absor bi ng working system and the
circulating punp 4 and the refrigerating systemb5 constitute a

hi gh-density-nmediumrefrigerating-circulating system transverse heat

transfer is realized hetween .the fluids.via th hermal - Lnsul at.i n pe

| ow-t enper ature &ount g}ec@W?%%ﬁn$8%TPW§W%gtg?mg”,‘r%gfe faﬁ%d tﬁ?élreﬁf;{lhspﬁ)gt ating
type | owy t egp@tiaity heloﬁcuémigf-ﬁiédfuﬁﬂhed@%@ﬁorﬁﬁg&%&bﬁ@%ﬁte&, apdNiid SfSilaing

hi gh-tenperature end A and a Iowteng)er ature end B; the : heat exchanger

wal |'s are | ongipt4andrihe refrigesating systenn? eensiifute 2 bighhdeashemedipmyeairgerating-

heat - i | at j I i thi _ : _ fth
N e A S L
| ow t enper athir@abingulatidiybe thwadohperatarccouierdumentiseacaahamnge 3heat

transversely-with each other via the heat 40exchanger walls; c. the
| ow- boi | i ng- poi n®- nedithfm thesra-insulatng h &yRea t LOWHEBPBRRREE WEPUDLeTGUESS ¢ 8R4t nt o

t he therpal - t4 1 oynt ] changer
5 and 1T owd(PER  SopRS 4l SHREEAL b AOMY o R
duri ng whi cheithexchmbet matls ars femgiudinaty héw-igateal vithtatlke otler thyembanguifd

state or a as state in a higher density; then the nedi umflofg/s rough the

: . t
refrigerati REtEPFHHINg 1aygrssyatamthe, hgat, Bxghapgarathes 9PRAFMS Plokie rature
end Bto th i Of- t e Y j i h i ] from
the liquid stat gﬁ]}ér&{amg{ giir%ﬁli %}%g%h@gﬁg{ye%g%\éﬂe@d‘t% ?lhé;%glggg%aés@@?%%n? t here
exi sts a hedtngitxdinahigeanidrtha flomis reix elidnige weatetransversahy with dable othet vianthe hatti ng

type Iovv-ter’rgeilrature f;ount ercurrent heat exchanger 3 between so the nedi um
flows: 4  exchanger walls;

C. the low-boiling-point medium flows from the heat-absorbing working
system into the thermal-insulating type low-temperature countercurrent heat
exchanger 3, and flows from the high-temperature end A to the low-temperature end
B during which the medium transfers from the gaseous state to the liquid state or a

45 state in a higher density; then the medium flows through the refrigerating-circulating
system, and recirculates from the low-temperature end B to the high-temperature end
A during which the medium transfers from the liquid state or a state in a higher
density to the gaseous state; there exists a heat exchange in a counterflow manner in
the thermal-insulating type low-temperature countercurrent heat exchanger 3 between

so  the medium flows;

d. the heat absorber 2 may be placed before or after the low-boiling-point
medium steam turbine 1 so as to compensate for thermal energy consumption of the
system which is utilized to do work externally by the low-boiling-point medium steam
turbine 1; in this way system’s energy maintains balanced.

55 The low-boiling-point medium steam turbine 1 is a device which outputs
mechanical energy externally, and the heat absorber 2 absorbs heat from outside.
Among other things, the thermal-insulating type low-temperature countercurrent heat
exchanger 3 mainly functions to prevent the medium which flows to the low-
temperature end B from carrying heat thereto as much as possible, so as to ensure that

60  the medium in the low-temperature zone is in liquid state or in a higher density state
and thus the workload of the refrigerating-circulating system is reduced. The

circulating pump 4 mainly functions to ensure that the medium circulates in the



d. the heat absorber 2 may be placed before or after the | ow boiling-point
medi um steam turbine 1 so as to conpensate for thennal energy constunption
of the systemwhich is utilized to do work externally by the

| ow boi | i ng- poi nt nedium steamturbine 1; in this way systenis cnergy

mai nt ai ns bal anced. The | ow boi | i ng- poi nt nmedi um st e?nht urbine 1 is a
devi ce whi c¥ystir plong the desifidcéirecsner gipce lﬁ%ﬁﬁ&r?nﬁal AFESTRE HBatY P8 of ber 2
absor bs hea§m£1[ o BULSL A6 if?‘ﬁ‘iﬂﬂ% s?z%tg'?lrowtsryt H9Gw gfa&ﬁ,{ o%h:b&%&llsp%h%g type
| ow-t enperature countercurrent’ heat exchanger mal nl'y functions to prevent
t he nmedi um whicabulblionpurhp 4tihw. ke refifperdhg sestend Biflydomdans yo digsihgat
thereto as nuch as possible, s S to.,ensyre that 6 t he iumin the

| ow t enper ati§riEaL whishig ci‘lﬁlefii"_ﬁf& @‘esii‘&@etﬂ_ﬁ e?tdn'é?‘lg'ﬁcﬁgél?erﬂér‘i@g% 1@?3‘?‘3’tand
thus the, wordh oagdhn! tﬁ?fl&it geAAbEAduithd vl g 0P YRt @MidSpURSuCREn The
circulating punp 4 mainly tunctions to ensure that the nediumcirculates in
t he syst enthat thagnaden dembinednedi at éow tammerBimse t he differential pressure of
the systemis s | and the mediumin liquid state flows at a |ow speed,

t he power consugﬂ‘? grsrgpl-ppgatng ar é?‘f’ﬁifq?)‘?fﬁtﬂ}re4°9‘§’tqr%wem Sﬁaé e?‘%ﬁarnigﬁ}ejs ating
system 5 majiptdées fleidi@RSnfot HvasdnbatfuichSorN8RtwhMH Fdfrib&aealahil @dculated t he
fluid, the heat introduced therein due to inperfect heat-insulation, and
the heat gemst athégh-gmpieragure hortivor Whivh absorbs heail andi worksuhle Empateres 94t t he
medi umi s intained at low te ratures. The thernal.:i ing type
ow ¢ emibr apviaR: Boie SPRTiRFEn ERh D Lo uEnesTgre P dedo TR enaD BHLE 1P,

| ow-t enper aputsi@e PRLHI ARicAhbgliESHehiOes aheheandbsirbéru atlps dRdtetperature

hi gh-tenperature portion which absorbs heat and works. The tenperatures of
o both thecinugtstanseper atthe ehighdlensie-medive nisdigardfing-gEildtioas sYPem oer

h h f th [ fol. ui d. whj ' : -
e Lo bR R P B RS Do

refrigerati pBighGempethfird POrtRYSIcBBsisSoMBE Nbwibatithevpdnt Mediuaf stegertattimg1syst em
and the thernal -i nsul ati ng | ayers thereof, The high-tenperatur eéTDUmgti on
- B s

consi st 85 of ahihe hegt plsorhes ¢ heatabapihes 3 begiPs Hradifran Ithea?m Heaf
absorber - 2. 4l ehBRLoARILHBRS nedARS AR fiffhe 1 NAREN OGS LBrIddU ihe SO

that the | ow I 'ng- pol um st eam turbi ne i zes the hea

absor bed byhtdebbader 2hs aobeork? after dhichothk heaff slaprbehi2cdbsoitbve Heetafrombther ber 2
absorbs heat fromthe outside fluid again, such that .heat cons i,on of
the system P%ts%%‘%%%ﬂ%&u%gla¥ C%V%F’é’ﬂf’% oL HErSY S e? ﬁ?‘&??f?aﬁgg{gﬁag@‘d ,

20Al ternati velay, sthe gin%mgifnsﬁogﬁnééayenti on can also be realized by the
foll ow ng counter rrea§ res. In the tenperature differential engine

devi ce accor di ng Alterrtabieeliynihe rimsnf thehiavertionnmah -alsoshe tealizadabyt thgdollowing
| ow-t enperature countercurrent heat exchanger 3 is chosen from any one or
vari ous conBPHAETBAYIET one or nore of a plate type heat exchanger, a pipe

type heat exchangegheanghRrdiir® diff@entdgangiechan@edccording to 1he ihtértioammer at ur e
differential engine device according to the invention, the

t her mal - i nstheaniigstlgipeg Fxpe- lpertompatatire covutatcareni heshtexpleaagee dhahgwEn 3
consi sts of EirI%H{)I uralit

conet S, O Bt RO R LR bRt by
t ransf enti nGigeQyysy kkat BEhhOY¥r bEAR EMaY B Reat exchanger.
In the temperature differential engine device according to the invention, the
thermal-insulating type low-temperature countercurrent heat exchanger 3 consists of a
plurality of stages along the flow direction, with thermal-insulating pad layers
interposed therebetween. In this way heat transferring toward the low-temperature
30 zone along the heat exchanger walls is prevented. The in-coming and out-going
(counterflow) fluids exchange heat transversely with each other via the heat
exchanger walls.

In the temperature differential engine device according to the invention, the

heat absorber 2 and the low-boiling-point medium steam turbine 1 may be



30 zone along the heat exchanger walls is prevented. The in-com ng and
out-going (counterflow) fluids exchange heat transversely with each other

via the heat exchanger walls. In the tenperature differential engine
device according to the invention, the heat absor ber 2 and the
| ow boi | i ng- poi nt, medi um steam turbine | m consecuti vel y asse Ied in

nul tipl e grewsecutivply asprmebledhdn paBtplg EEsed DO I%EHE th 84 ARSHRT 2 rigd d
medi um st ea.f F&Hh%?oﬂut ?ﬂﬁ%ﬂlﬁﬁ%?&ﬁ{‘{dr GLY 435SR c‘ﬁﬂvél? AW & G t he

nor e mechani ca e out put externa hout 1 ncreasi ng the
wor kl oad of giohgs, tief mgemathm@asmﬁrgynﬂl hadutpluee;aemuy awithmgnt ;munq:asimgi the t he
| owt enperature porfion. _. . In the tenperature different] ngi ne

devi co BeCoMATRIE Bl hio r‘?fﬁ%ﬁfl%rﬂ’“?ﬁ‘e%t%@r M1 Sredating: PGPt ﬂ% (R on:

| ow t enper af-Wi e c@URLA{HUr F ent heat exchanger 3 may be omtted. In case
that nulti p{ee grraoupg of0 t he heat absorber 2 and the | ow boiling-point

medi um st eam t ur bi the t&macretweldlfﬁdrbmlad: engiec tdedice ncenrtlingpbehe nmp‘son tthe

t her mal - insul atin erature cou rcurre eat
exchanger 3 hﬁﬁﬂ}aldp%a e ]P(Yz"dtemr%@g‘gg ?&C“ﬁ@{:‘hﬁﬁ‘iﬁc%ﬁci’m m4y Be

out put ext eshalelym ddle Hﬁl’t %&ﬁ’ﬁ@ grdupg of BfeHeaesRbiyRg 23ma tMow-B@lingpbint | | t he
task of maintaining a |owtenperature condition in place of the

t her mal - i nswedivimgteaypeirbion- t enpeerllyr eorpocind eéncumlion chaws, decHanger 3.

awi i1 e BOURHRE R o S G T Bl OB B PR Sy D BY o P B

turbines 1. pecause mbr rhdtPahi@MPESR I De Gufpu€EaBina %r 18 Migik ﬁ@segﬂl‘élréﬁl‘lgaﬁﬁﬁg di ng
to the invention, the fl ow speed of the medium fluid that drives the

| ow boi | i ngsystsimb aradilith Sedash elmbinining rolopoleameragen cpadifian va ke 19§
h h
changi ng. ¢ Do aTeh SeufirbEpl N6 RLRSR! ch0SeRLERM A RiDRmln3! s vay.

a varle f er ent

r equi r enent gneg@NcdiBuided bynid@irgdrating systefﬁl"ﬁeaﬂdetl’[t)efraﬂatmg wlinf§ €melbe ddssengi ne
device according to the invention is adapted to be used in any
ci r cunstiancegn ithe sya Qﬁealer@’rﬁHtPIBﬁ%Ehed%WﬁMqufﬁ&aM yraeesds heat sources,

pneluding air asiaRleRUERES Mol Shoft® GRE ROUARS the inventiBR the

tenperature differenti engl ne device according t e invention is
adapted to flewusedd iof thaghememoﬂuﬂuﬂmﬁdhwaﬂ;e Riw-psilingipopit aneduanstearhe
engi nes of ther mal power

| | ut.ions of the te ure
di fferenti alurdpgilde rgks Efg"g %Pﬁ?‘h&yt‘%}a‘i q??v‘i'ﬁ‘?’?@h ogmf Inffe g%p tion
thereof di sglagedvaR. APAYEWRY, Odiffgenpfeeml&q%nélﬁeﬁg antigiesheial Whasegng a
not abl e progress over the prior art as | ows: 1. The 1nvention provides an
engi ne devi défevdmodqudﬁmpeﬂss:elsbmwontnh@amdessure risi ng process during the

course of transferring thernmal.enerqgy into mechanic ener,
The i Gin

.and .t h
directly transfe SRR EESPUT g RO TP REF GPare Aot IIEQF(WIPB#E into

mechani cal  gNgf@Yto be used in any circumstances in natural environment comprising fluids as
heat sources, including air as heat sources and water as heat sources.

The temperature differential engine device according to the invention is

25 adapted to be used in engines of automobiles, ships, airplanes and the engines of
thermal power plants.

The solutions of the temperature differential engine device according to the
invention and the application thereof disclosed as above provide prominent
substantive features and a notable progress over the prior art as follows:

30 1. The invention provides an engine device which dispenses with the
pressure rising process during the course of transferring thermal energy into
mechanical energy and thus directly transfers the energy emerging from molecular

thermal motions into mechanical energy;



2. The invention can transfer thermal energy carried by fluids existing in
natural environnment into nechanical energy efficiently; and The
i nvention provides an engi ne device which is not constrained by the
tenperate of the natural environnment and the sunshine. BRI EF DESCRI PTI ON OF
THE DRAW NGS The present invention will be illustrated in nore detail
fromthe fol | owi bg deSbs inyentenn ¢aakieansien thesmplenerHorrriipd BY fMels£iiRganyi ng
drawi ngs, i { ch: - Fi 1.9 t.ory view of the principle
of the tenp@artyé\{{%%ﬁehr&nwgtrlggdt]iggl{heagglcé}% ?\hee e@?ﬁgfgﬁgg’cagl?di ng to the invention,
V\/ngr ei n the refesenceThuirensorapevitehianedgas deoldeomsich & havednsirdinetybpoi nt
medi um steam turbine 1; 2a heat absorber; 3a thernmal-insulating type

| ow t enper ath@reEnRBHA LS FregrafEAt crNEQRMER AR HfetnsiBe ¢ r cul ati ng punp;

5

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be illustrated in more detail from the following
description taken in conjunction with the accompanying drawings, in which:
Figure 1 is an explanatory view of the principle of the temperature differential

10 engine device according to the invention, wherein the reference numbers are defined

as follows:
1 a low-boiling-point medium steam turbine 1;
2 a heat absorber;
3 a thermal-insulating type low-temperature countercurrent heat

15 exchanger;
4 a circulating pump;

5 a refrigerating system.

DETAILED DESCRIPTION OF AN ILLUSTRATIVE
EMBODIMENT

20 Hereinafter, the invention will be further explained with reference to the

following embodiment.

The First Embodiment of the Invention

The temperature differential engine device according to the present invention

consists of a low-boiling-point medium steam turbine 1, a heat absorber 2, a thermal-

25 insulating type low-temperature countercurrent heat exchanger 3, a circulating pump

4, and a refrigerating system 5, which are interconnected to constitute a closed
circulating system filled with a low-boiling-point medium fluid, wherein:

a. the low-boiling-point medium steam turbine 1 and the heat absorber 2

constitute a low-density-medium heat-absorbing working system, and the circulating

30  pump 4 and the refrigerating system 5 constitute a high-density-medium refrigerating-



5a refrigerating system DETAILED DESCRI PTI ON OF AN | LLUSTRATI VE EMBODI MENT
20Herei nafter, the invention win be further explained with reference to the
foll owi ng enbodi ment. The First Enbodi ment of the Invention The
tenperature differential engine device according to the present invention

consi sts of .a iqw boiling-point ium ste turhine 1. a h oy ber 2,
a thermal - Ila:%%ufyét%g r&fﬁgs‘? g\%ﬁdtt 5%53 ra?{ﬁ}vgeré gklﬁeng gjds ulrsr%aﬁﬁiﬁqggl?) the
exchanger 3iheAnsllih&iataig the PWARNtberae coukitefcuirg@bi d@hsyet 8m 5, which arc
interconnected to constitute a closed circulating systemfilled with a

| ow boi | i ng- poi nb- medthgmthermaktinsylatingi fype low-tergperpfyee | RUNEBFYTTERG- BeAt nt
medi um st ea i.ne | r her itute.a .

| ow densi ty‘E:T;Errc%’gllr1 %e%%h%oe{?ﬁé%gssg}g%%geﬂv%r |I%g&?yét2a élﬁ]qang)h}dl (e i o dal%’i trllls punp
4 ?nd the rpéat legata@géT@anysﬂeelﬁngiummm liaat-nsalabedgwittl endti bihermbglimeans of
refrigerating- . circulating system transverse heat transfer tween the
fluids is rbeatinsiptipgalayers WiBinnte- herl uexehprasrst {15 IR RIED aﬁ?ﬁ’r\l\gu‘ds
countercurr ta,e ANIE" thd’ hich- e - ik Qs i

| owt enmper ag%?%ﬁ OGRFQ{IUI‘ r entthghlength t@?@%&ﬁggre@%%ﬁ gée"z%a{ﬂﬁér&gré e

hi gh-t enper bhgitedigsity; Andtice fuideexdhanpehedt wraasvene]Bwith lvech other via the heat

exchanger walls;

!

170 c. the low=boiling-point medium flows from the heat-absorbing working
system into the thermal-insulating type low-temperature countercurrent heat
exchanger 3, and flows from the high-temperature end A to the low-temperature end
B during which the medium transfers from the gaseous state to the liquid state or a
state in a higher density (liquefaction); then the medium flows through the

175 refrigerating-circulating system, and recirculates from the low-temperature end B to
the high-temperature end A during which the medium transfers from the liquid state
or a state in a higher density to the gaseous state (vaporization); there exists a heat
exchange in a counterflow manner in the thermal-insulating type low-temperature
countercurrent heat exchanger 3 between medium flows;

180 d. the heat absorber 2 may be placed before or after the low-boiling-point
medium steam turbine 1 so as to compensate for thermal energy consumption of the
system which is utilized to do work externally by the low-boiling-point medium steam

) turbine 1; in this way system’s energy maintains balanced.

The thermal-insulating type low-temperature countercurrent heat exchanger 3

185 is a fin type heat exchanger.

The thermal-insulating type low-temperature countercurrent heat exchanger 3
may consist of a plurality of stages, with heat-insulating pad layers interposed
therebetween.

The heat absorber 2 and the low-boiling-point medium steam turbine 1 may be

190  consecutively assembled in multiple groups.

The medium which is used to absorb, transfer heat, and transfer thermal
energy into mechanical energy is refrigenerating medium R22.

The engine device may find applications in engines of automobiles, ships,

airplanes and engines of electricity generating plants.



165 heat exchanger walls are longitudinally heat-insulated with each other
by nmeans of heat-insulating |ayers within the heat exchanger; the
tenperatures of the fluids gradually change fromthe high-tenperature end
to the lowtenperature end longitudinally; and the fluids exchange heat
transversely with each other via the heat exchanger walls; , 170C the

| ov&boi |l i ng-point nmedium flows fromthe heat-absorbi ng working systeminto
the thermal -insul ating type Iom#tenp@ﬂaﬁhﬂﬁscountercurrent heat exchanger
3, and flows fromthe high-tenperature end Ato the |owtenperature end B

during whi ch thej medidipeidianrsdiffe@nfiflafgiiRalgase chigaciraleg ih ehdthie cbhgsts d
state or a state in a higher density (liquefaction); then the nmediumfl ows

t hr ough t heoflZBowefoiligepati ngdoin ctehamt fumbine (($}), eamheainabspder (Bulaathesndlr om t he

| owtenperature.end B.to the high-tenperature end A during.wiich the nmedi um
transfers f%ﬂf‘?%tyf)? W'&r’%?eéi{&&%ocrouﬁe QugEat gt 8"%6%%:&%82#\@?%%“%
gaseous staiys, 5ﬁ@9%fri@_@ia'tiﬁ?)s' _sttellﬂe(trsﬁ RifichtaSe MntbRBAnRIANRNGRslitteAa CI4BY er f 1 ow
manner in thé thermal -insu a?ll ng ty | owt enperature countercurrent heat

e
exchanger 3cimtﬂaﬁaagrsy$temﬁukcdfwimLow-g@idingm@t redtuna Byisk Bderemimay be pl aced

before or after t l, ows bai | i ng-.poi nt ium '

conpensate for t?‘igﬁﬁ'&?w'@ﬂgw(’g@n@ﬁ P?%%angftur?) Lngag?/tsat{ée%ﬁen ?a(lt:r@?ogg%tqzﬁi zed
to do work exhkefufah yw¥ndityembavwmbigial-bngrieg Morkagisysea! aambkwitindnd; in
this way systenmi s energy maintains bal anced.

Th
thermal -i nspiraei () eypeth oveltigarpéteatsyplenc daht@netipicert h!iéla@eené%wﬁ&é? 3 185
is afin ty{%?ri%e?%%n&%%i%ﬁ?a@ﬁ r %st%né;a{raﬂ-@%ﬁ% hﬁéa[tml%édﬁge;”ls%éaﬂge& ¥$x%ugh the

| owt enper at'ur ercurre exchanger consi st of a“plurality

of stages, etrhalligailatimsypalonngnipachthrayeuseicuirettpeseskchirgeedor ween.
The heat absorber 2 and the | ow boiling-point nediumsteamturbine 1 may be

190 consecuti vel - 48 §]§‘r’f’61abiilsplﬁtiﬁ%lt3tﬂedp‘gf't§%%§%re countercyrent Hea %h is
used to absgr ; ¢ f hani
& Ro h@&sg%ﬂl%ﬁﬁ%@mﬁ £l ér @.@h&&mfe%d hapi gak

energy is refrigenera ne device ‘may find

appl i cat i onsxdhangngiable aroforaittidinelby hes-insitgpd withi aaph attes bardean gif hest- of

electricit yin%&lgggéi Eaiygl% veltl?irrlttﬁé heat exchanger; the temperatures of the fluids gradually
change from the high-temperature end to the low-temperature end longitudinally; and
the fluids exchange heat transversely with each other via the heat exchanger walls;

c. the low-boiling-point medium flows from the heat-absorbing working
system into the thermal-insulating type low-temperature countercurrent heat
exchanger (3), and flows from the high-temperature end (A) to the low-temperature
end (B) during which the medium transfers from the gaseous state to the liquid state
or a state in a higher density; then the medium flows through the refrigerating-
circulating system, and recirculates from the low-temperature end (B) to the high-
temperature end (A) during which the medium transfers from the liquid state or a state
in a higher density to the gaseous state; there exists a heat exchange in a counterflow
manner in the thermal-insulating type low-temperature countercurrent heat exchanger
(3) between the medium flows;

d. the heat absorber (2) may be placed before or after the low-boiling-point
medium steam turbine (1) so as to compensate for thermal energy consumption of the

system which is utilized to do work externally by the low-boiling-point medium steam

turbine (1), so that system’s thermal energy maintains balanced.



CLAI M5 1. Atenperature differential engine device, characterized in
that, it consists of a | ow boiling-point nediumsteamturbine (1), a heat
absorber (2), a thermal-insulating type | owtenperature countercurrent heat
exchanger (3), a circulating punp (4), and a refrigerating system (5),

which are interconected to constitute a cl osed ci.rcul at id?g styst mfilled
with a | ow boi | My- gdientermpapturs fJiffergntigh spging. device acgordipgy o claim 1,

| ow boi | i ngzpol at..: i r:nL.pe: 1
const 1t ut o e B R IRt e
ci rcul at i ngexwhageef 4)) andotduefromf anygereadt veagiosy sbmhingBynscansid ¢mumereaof a

hi gh-density-nmedium refrigerati.ng-circulatjng syste transverse heat
transfer i sglfl@éVPelzjlé‘ﬁt ?’Fﬂhﬁ&fﬁ "cW@ng@#‘ﬁﬁtl e-xf’h@%leﬁ%/thﬂagg}? Vs e?)Wxtcg?ﬁ%F'at ure
countercurrent heat exchanger (3); b. the thermal -i nsulating type

| ow-t enperature countercurrent heat exchanger (3) conprises a ]
hi gh-t enper at ur e3.erlthe( Amperatuze | diffetcatiplercagioe e devide (Brordinge feealaimxdhanger

Il I i tudinal - |ated with h ot b
hoat -1 noul atFHs g e O FPRe RedE e RGP RaEst ¢ e
fluids gradeahhyset (ANGRsikIsONat flralityd6r §t2¥0 aladkUhe fI8RdifeRtibMavith thermal-
| ow-t enperature end | ongi t udi nal ltge;rr and the fluids exchange heat

t r ansver sel ipsvipting padclayas hderposed therebdiwaen. exchanger wal | s; c, the
| ow boi | i ng-point nediumflows fromthe heat-absorbing working systeminto
the thermal -insul ating type towtenperature countercurrent heat exchanger
(3), and flows faomHehechb@hutengigehtiile eapeie (Atvit® idterdiaww- foershgmatiyre end
(B) during which the nmediumtransfers fromthe gasegus state to the liquid

state or a <hasmcerizad an Hhaghde hgaihahseiper {heandt the loptode PEHsMEHHBUYFAR he
fri ti =:Cl i . | : the | t t
bnd (B to TRERG IO e SRl o b B oSO el um tranet or &

fromthe liquid state or a state in a higher density to the gaseous state;

there exists a heat _exchange in counterfl ow manner in the )
t her mal -i nsul at i frg Wpéemwwmg fgreahial CHEME e FRVIFT eMCORERE x FRifger (3)

bet ween the H’é?éktéf{?eﬁliﬁ t, the flow s@eedt(ﬁechg,?ﬁédilﬂggﬁﬁ@% dfides MRYoRSoRkACed
before or a?ter the I ow hoiling-polnt nmediumsteamturbine (1) so as to
conpensat e pant mhdiumpdteann rrine ¢ bnsuoptd om twf adjistedslyys tlemginlgi théd diametrriolfi zed
to do work. _externally by the | ow boiling-point nmedium steam turbine (1),
so that systéiigt Elﬁ%Pﬁ@F SEABFYIP MR nt ai ns bal anced. 2. The
tenperature differential engine device according to claiml1, characterized
in that, the thermal-insulating type | owtenperature countercurrent beat

exchanger (3) is6cHosew dfrtbentamgergne dffereatiploangircoddyieraaciconisngofo daa br nore
of a plate type heat exchanger, a,pipe t eat. exch r and.a fin type
heat bxahantiy creinsGAG ATRE 4l B ARaEREr R g RITNAEE A Soltd P

according to claiml1, characterized in that, the thermal -insulating type

| ow-tenperature countercurrent heat exchanger (3) consists of a plurality
of stages along the flow direction, with thermal -insulating pad | ayers

i nt er posed t herebet ween, 4. The tenperature differential engine
device according to claim1, characterized in that, the heat absorber (2)
and the | ow boiling-point nmediumsteamturbine (1) may be consecutively
assenbled in nmultiple groups. 5. The tenperature differential engine
device according to claiml, characterized in that, the flow speed of the
medium fluid w drives the | ow boilingpoint nmediumsteamturbine (1) to
rotate can be adjusted by changing the dianeter of the inlet pipe of the
st eam t ur bi ne. 6. 'The use of the tenperature differential engine
device according to claim1 in any circunstance in the natural environnent
whi ch includes fluid as a heat source.




