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 novel tenperature
differential engine device which 5 belongs to a type of device that
transfers thermal energy into nmechanical energy. Background | nfornation

A nost w dely used manner of utilizing energy by human beings is to
transfer thermal energy into nechanical energy. A traditional manner for

transferring eng IEMPERATUREDIFFERENTIALY ENGINEDBEM QB! ent i al

energy first and then to do work toexternally. This |eads to energy | osses;
besi des energy | osses, additional fossil energy resources will be consuned.

SUMMARY OF THE | NVENTI Wove nment i oned

di sadvant ages associ at gﬁ%qlﬁ‘%‘#’ﬁﬁifpﬁﬁgﬁ? scl oses an engi ne
devi ce which dispenses with the pressure rising 15 process during the
course of transferring thermal energy into nechanical energy and thus

directly traisfsirsnd heerBsh 9y energing from nol ecul ar thernmal notions into
mechani cal energy. In addition, the invention ainms to transfer

thermal energy canri. f Ll i { i i i gal
cnor gy ef 11 cf ot 1oy A i, hoRBh iR BEROK ohBhE JEREOTHA e
invention. belongs i etypk 68 deficd fhet transéons {henmalreperggahto meethbyicateamgyof t he
fol | owi ng count er neasures. The novel tenperature differential engine
devi ce accorgucﬂg,.,;ugdtmﬁ,rmmﬁnt i nvention consists of a | ow boili ng-point
medi um steam turbine 1, a heat absorber 2, a 25 thermal -insulating type

| ow-t enper at ure COWILY MUY G ifRbr SFERMIYEEndey By Rirhan bahi i towaRstds  and
a refrigerating system5, "which are interconnected to constitute a closed
ci rcul ati ng tbgratabendrgy lired méchhnigall epprgyoid fradjtipesl manteifon irahbigiting eisegyei n.
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 novel engine
20 device proposed by the invention.
The aims of the invention are realized by means of the following
countermeasures.
The novel temperature differential engine device according to the present
invention consists of a low-boiling-point medium steam turbine 1, a heat absorber 2, a
25 thermal-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 nediumsteamturbine 1 and the heat absorber 2 30
constitute a | owdensity-nedi um heat - absorbi ng worki ng system and the
circulating punp 4 and the refrigerating systemb5 constitute a

hi gh-density-nmediumrefrigerating-circulating system transverse heat
transfer is realized between the fluids via the thermal-insulating type
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type | owtenperature countercurrent heat exchanger etween 50 the nedium
flows; 40 exghangeewhldsit absorber 2 may be placed before or after the
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mai nt ai ns bal anced. 55The | ow boi ling-point nediumsteamturbine 1 is a

devi ce whi crexghangar 3, andcliews fam thadiglytemperaturalend A tnmidetloe-thoperaibs enber 2
absor bs heatpf . S ge. Qﬂ@g I hgs,. . th he | -t nsul ating type

I ovv-terrperatPl’er gﬁg%%%{r fgl%rnrlen %éagjisggég %lnglgrga éorlrlaiSEnalteil{ofnﬁlﬁclﬁutl) §ta€eo°rp event
t he mediam widte in & hipher densithetheo\the inedipgi Abws chretch BefréigetfinsXirdgatgat
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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



60 the mediumin the |owtenperature zone is in liquid state or in a higher
density state and thus the workl oad of the refrigerating-circulating system
is reduced. The circulating punp 4 mainly functions to ensure that the
mediumcirculates in the systemalong the desired direction. Since the
differential pressure of the systemis snall and the nediumin liquid state
flows at a |sysiespdeng thméeah@dgﬁrecm uniped the diffegstiglhpressure of she sigtepuip 4 i s

| ow. The refrigeratin stem.5 .pmj.nl nct | LSSI :

wnich s carriadeh et FLTGiERR Hoky 8| R0 SR M RRErbohabdBigrst

i mper f ec§s heBé cirfBatinptpuaih 4 &16w! TRe Rfiferadipesyaieads el guidieny@rdissiygieof
circulating punp 4, such that the nmediumis maintained at | ow tenperatures.

The t her mal -the Seatavhiply iz ¢asded githtthendlaidathe beat dufraduced theesin due g apefeshger 3

70 divides t [ ﬁﬁeﬁw ] L& [ Qe s and
circul ates al‘lné t'gﬁﬁ%g@’t@%%aﬁ e por éﬁ]ﬂ%ﬁfgﬁgggggﬁﬁe@gg% \/i/osrailrls3 The
t enper at ur eshatfthdoileliivirhis nidigainee aplemetemperaands.t he | owt enperature portions
are lower than that of the outside fluid which supplies heat to .the heat
absorber 2. The @wtﬁmﬁ@m@]ﬂt@gm% STORROEATe @ﬁ@t_erﬁugqﬁn FXSPaRediLim
refrigerati ’lﬁvi%{]ﬁw {eRD iRy 3 BW-fefhpéraniiRi A Gl RerffatbLhdd BREAENY
system and the thermdl -1 nsul ating Igyers thereof. The high-tenperature
portion consindtshigh-teihperatme postionnghiplpiahsorbebieal rand tveeks. t Thebiempetataesiof he

heat ab b 2.. The heat ab . bs heat .f h t S| f] ui-d,
R T b h R W B
absorbed by dupgddaRfid apsien ReppRest Beﬂot((j)V\@Hek hestf biorbeli £ hThdrgowaahpahfes ber . 2

absorbs heat fromthe 80 outside fluid again, such that heat consunption of
t he system idrcomsiees aoedthgn highrdensitygn gabiagiatingicicaliaiBsg b aydene eds

Al ternatively,. the ai. of ~t he i nv ion n,al ] g J t

ol bow n§ cdliplaeRf Federiatfochd b a0 sRuiR BSUMARLEES el T,
devi ce accordpiigentigerithe potuemicoaists 8B thé Bov-beilingtpoi Shibditmngedny perbine 1
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countermeasures.

In the novel temperature differential engine device according to the invention,
g5 the thermal-insulating type low-temperature countercurrent heat exchanger 3 is
chosen from any one or various combinations of one or more of a plate type heat
exchanger, a pipe type heat exchanger and a fin type heat exchanger.
In the novel temperature differential engine device according to the invention,
the thermal-insulating type low-temperature countercurrent heat exchanger 3 consists
90  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
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.
95 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



95In the tenperature differential engine device according to the invention,
the heat absorber 2 and the | ow boiling-point nmediumsteamturbine 1 may be
consecutively assenbled in nultiple groups. The nore the heat absorber 2
and the | ow boiling-point nmediumsteamturbine 1 are consecutively
assenbled in nultiple groups, the nore nechanical energy will be out put
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the flow speed of the medium fluid that drives the low-boiling-point medium steam
turbine 1 to rotate can be adjusted by changing the diameter of the inlet pipe of the

115 steam turbine. In this way, different technical conditions of engines with a variety of
different requirements can be accommodated.

The novel temperature differential engine device according to the invention is
adapted to be used in any circumstances in natural environment comprising fluids as
heat sources, including air as heat sources and water as heat sources.

120 The novel temperature differential engine device according to the invention is
adapted to be used in engines of automobiles, ships, airplanes and the engines of
thermal power plants.

The solutions of the novel temperature differential engine device according to
the invention and the application thereof disclosed as above provide prominent

125 substantive features and a notable progress over the prior art as follows:

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;



The solutions of the novel tenperature differential engine device according
to the invention and the application thereof disclosed as above provide
prom nent 125 substantive features and a notabl e progress over the prior
art as follows: 1. The invention provides an engi ne device which

di spenses with the pressure rising process during the course of

transferwi ng t he2nal diberigyentinh camrtremsien thetmad waengy carigdttyulluids exstingyin
transfers the energy energing from nol ecul .t her notions into
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efficiently; and 3. The invention provides an engi ne device which is not
const r ai ned thg/temperateefizhe nataradenvirnnmest apdthegmshingnnent and t he sunshi ne.
135BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention will be

Illustrated in nore detail fromthe follow ng description taken in
conjunction with the acconpanying drawings, in which: Figure 1 is an

expl anaggry vi ew of tBRIEF DPESCRIFTION OFEHE PRAWINGSnti al engi ne
devi ce according to the invention, wherein the reference nunbers are

defined 140as f Olfh%vﬁ@éserﬁainbgn\@fog%ihib%QﬂlE)s%ia{gd R Rl 320 Eh%rf&ﬁ(ﬂ%né” 2a heat

absor ber;
; description taken in conjunction with the accompanying drawings, in which:

Figure 1 is an explanatory view of the principle of the temperature differential
engine device according to the invention, wherein the reference numbers are defined

140 as follows:

| a low-boiling-point medium steam turbine 1;
2 a heat absorber;
3 a thermal-insulating type low-temperature countercurrent heat
exchanger;
145 4 a circulating pump;
5 a refrigerating system.

DETAILED DESCRIPTION OF AN ILLUSTRATIVE
EMBODIMENT

Hereinafter, the invention will be further explained with reference to the
150 following embodiment.

The First Embodiment of the Invention

The novel 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-insulating type low-temperature countercurrent heat exchanger 3, a

155 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

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



3a thermal -insulating type | owtenperature countercurrent heat exchanger;
1454a circul ating punp; 5a refrigerating system DETAILED DESCRI PTI ON OF AN

| LLUSTRATI VE ENMBODI MENT Hereinafter, the invention will be
further explained with reference to the 150 foll ow ng enbodi ment. The First
Enbodi nent of the Invention The novel tenperature differential
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I nterconnected to constitute a closed circul ati n{g systemfilled with a
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refrigerating-_ circulating system. transverse heat transfer between the
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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 manmer 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 auntomobiles, ships,

airplanes and engines of electricity generating plants.



165 heat exchanger walls are longitudinally heat-insulated with each ot her
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
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is a fin type heat exchanger,. . _The theryml -i | ati type .
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a circul at i njapeRorh4he highdedpérafuid aad @i tha dowsyahperatiife endibhgitudinatly, and
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| ow boi | i ng-theflhids gxehanae heah fransvgrrslyeyih each other yla thg Hopt GXCRARERE Wal 01 nt
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| ow- densi t y- nedi um heat - absorbi ng worki ng system and the circal ati ng punp
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exchanger (3)hd (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.



b. the thermal -insulating type | owtenperature countercurrent heat
exchanger (3) conprises a high-tenperature end (A) and a | owtenperature
end (B); the heat exchanger walls are longitudinally heat-insulated with
each other by means of heat-insulating layers 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, e via the heat e a vwal | 5; c. the

| ow boi | i ng- poi n?' rre%g?u%r{h%g ©f rdi)‘%ﬁ"f"” g?hgé%ﬁab@%?{ﬁ r?&c%ginlgi A% %&%‘Ee into
the ther mal -chaguiefikéd@ thytp thel thvyniat-iiRlating t¥peClownfeftipetanire Rbuhietrenttranger
(3), and flows, fromthe high-tenperature end (A to the |lowtenperature end
(B) during WRFEREEHE) At ehensn tFom anK 08e OF FaTipwecqplisdions of ome of gnemseotf|a qui d
state or a ' i S|4 v [ t he
refrigerati g&% ﬁfdg Eﬂegttt?(ﬁg 6%9 gﬁﬁ% Qﬁgh%??‘ﬁ%ﬁ?g{%g #?] o%?ﬁ%atlteg%g%per ature
end (B) to the high-tenperature end (A) during which the nmediumtransfers

fromthe liquid state or state in hi gher density to the gaseguys state;
there exists a héata}}@xﬁ%‘f?ié@npﬁa%‘r%é‘%ﬁﬁr 1Al GRErARACs APcPREng to clam 1,

ther mal - i ns yhalbiRez4d/RanhO M RERRA M Ring WY BUCHdpRAurD BintErtahaRgRht (3)
bet ween the nedi um fl ows; d. the heat” absorber (2) may be placed

bef ore or afexehanghe(3) condsss bf aglyditytof stagesiabosg denflow dinectéon| Withstberamlt o
conpensat e f.or_.ther ener consunptjon of the systemwhich is utilized
to do work é&stu«]:\artWﬁlﬂggll%’ertlﬂ%"&ﬁgﬁﬁfﬂ%eh&?eﬁoi nt nedi um steam turbine (1) so
that systeml s thernmal energy naintains bal anced. 2. The tenperature
differential engine device according to claim1, characterized in that, the
t her mal - i nsul at i g Thepeovediemperpare differeritnl rngineudeviget adeerding te daiged, ( 3)
is chosen fr o) [ [{.0uUs. conbi pat | f pne or re of a plate
type noat exaRaRgr'h Bhn IR hBY EPR T RRIE: R8O Rieg TR i et
exchanger . turbine (3) mih®e BonRbutiveipakahbled it ultglepioups. engi ne devi ce
according to claim1l1, characterized in that, the thermal -insulating type
| ow-t enperature countercurrent heat exchanger (3) consists of a plurality
of stages al ong thhe o} e G i - | .0 .pa yers

i nt er posed therebsgt %Jén{.@nﬂief 49@%%“%&%‘{;5{1%%’%%6?3&%&5% et{))enaingl ?’engi ne
devi ce accorctiamngtetioedcinahan, fhe théraraddtselatingdypenlowhi@inpetdnee headtcr@bsentlient ( 2)
and the | owbaojling-point nmediumsteamturbine (1) may be consecutively
assenbl ed i r?xf‘ﬁﬁngi"g@g éﬁﬁg}ﬂte{i’.ﬂ 5. The tenperature differential engine
device according to claim1, characterized in that, the thermal -insul ating

type | owtenperature countercurrent heat exchanger (3) may be omtted.
6. The novel tengerBteunevelitémpereturé alifferenfialeengingi devickc eeodling) to celaitmailm 1,

characterized in th h | ow speed, of. i he di um.f.l uj.d ich drives the
oabor || ng- ROPFeHER DhiSteltn oP PREe Ohhy gnebem, Hbid high e e oy

changi ng t heyodlirpsigr mefliuth Stehil 1@kbifk PB) ©f rothte cah @RMdjute BY changing the The
use of the novel tenperature differential engine device according %o claim

1 in any ci déameergidac inketmine ¢fdhesteam&rbinconnent whi ch includes fluid as a
heat source.

7. The use of the novel temperature differential engine device according to
claim 1 in any circumstance in the natural environment which includes fluid as a heat

source.



