‘?m ()P EREANEMER
J P (28 ARAZAHA ADAM%KE - TW 201217728 Al

Infellectual

Property (43)/4}51-1 E : q’i&@ 101 (2012) q:‘ 05 H 01 E

Office

QD)W 35 %3k 1 099136863 (22)¥35 8 ¢ FERE 99 (2010) £ 10 A 28 B

(5D)nt. CL. : F25B27/00 (2006.01) F25B29/00 (2006.01)

(THRHFANATRRBEFRER G HEARA (FEKE) ATOMIC ENERGY COUNCIL-
INSTITUTE OF NUCLEAR ENERGY RESEARCH  (TW)
Bk B B4 A2 7 48 L% 1000 3%

(72)# B A 2153 LI, HENG YI(TW) ; %3844 LEE, HOW MING (TW) ; %4&3% TZENG, CHIN
CHING (TW)

(THKRIEA : BRAHE

FHERELE  F PHEIAKEAK 10 BAH:4 #26 R

(54) % #

FARERAEELE TN RARZEERF X

A LOW-GRADE HEAT-UTILIZING DEVICE AND APPROACH FOR PRODUCING POWER AND
REFRIGERATION

N/ %

— A AR REELEENRARZEEAT %> GEOFRATRBAERAARAL > T
TERA T EBARSRGH - KGAERBFMREHR - AAGABE2HIEH—wiibia - —4F
B~ —EH S RS~ —AREE s —REBAES BRI RS ERRETE
Bl TEARAGZMAFGm =)  BBAHARIME > WRBHE 0¥ B RE TEABARTUHE
B BAL AN T 2R B TR 0 B AR ERF U FE - AR TREE N RARZ

FERAEZRETES AR TERARRG 74 - AR - B EREREFREA 2 > 4
FAGBEEETREAR S XA > ALSEEHES L > LRV BT REIK -



TW 201217728 Al

1: Zhaed AR E
10 © Aoghid 4
1158 a
12 : "B 5 5
130 # X
14: Akt
15 fRid A3 8
16 © g &A%

17 B FRH
18 ° % — R4+
19 © & = Bl#
101 : 4835
102 : ik
111 © AR B
112 : % E#
125 : & O
126 : A w3
127 1 o
141 : A%
142 @ A%p ks
151 © &3R4




201217728
X BARE

[ %A B 2 B iTAR 3]

ARAGE MR —BA AR E A TARARZE
BBk RS R—EREAETERREEH RARZERE
AETEHRE (L=@H) AP THEARAG  £FAT -
AR-BEREHELERBR 28 Bk ARREEERE
B 5 AACZ AR - AN BB REoh 0 BHD B E LB
W

®  [haawm]
MEARZEFRADZ MM RAFRFEREB A
WBRF -BEFERACERER RRARXREHA QMK FRRE
B EFERABERICRT - Bt ARAIRRZ R AR
VEBERBBAOHARLRREEZ - ABREB ERABRER
REEHF 2GR BhzE BRTRERERRIS B
BRZBANRE—REH -BEHNEEREG A LARFRD
BREEFEARSERBBMKERFTG AZHFREE RRGH
o BATZIRE S WA RS AAH R Z AW 4 T
FfERGRZ R R —EMEL -
8 E A6 500°C 2 &P (High Grade) A # » — &1k
£ 4 15% 5T (Combined Cycle Power Generation) H#E
;24 (Combined Heat and Power, CHP) # A LG #BFAZ
BB R HINEE R 300°C 244 (Low Grade) & #
Blin b ri—RIELBE TR £5% HEE - RAAR
WRE D RAEEE KL RS ko — BT E PR

<3
{Ji



201217728

BrAEBRETIBRIRRETAR T EFSHIRBESE
REBBEAR  EIRIBRFUBLEAERHAS (Heat
Exchanger) 48 # % (Recuperator) ¥ # B W £ EBA A -
WHARKRETEHRN Tl nRs  LRENSS
BEAR B B —HEsE K E B A #8575 % (Organic
Rankine Cycle, ORC) % #&# %2 ER » £ THEMEEER
BRBBRER—C LARRAFTREGEGRNZLZAL
AR ARG ABRERDE REAN ARG IARARINE
CfTZ%%F > WA EoFH#EE (Camot Cycle) k¥
FRABALERSRSLZMNE dN—RERIBETREL
BARAAAFTRBRUREAREE AL CTAREH
WHRBB ERKAK AW R—FRAFTHEER > 0TH FAER
ZBRBBRRTEIHE  ETERATE > ARBITTERS
BE -AEE EEZAGRAERTEE -

RELTEMET  R/HANMNZHEE " £ 2005 &
CEABREAETEX 3% EPEEM 20% A ERE 11%
[ ) MEFXUNERARBRARETEARZZILE - Bt FEOHK

&P RAE IR R T A R AR B A BN AR R AR B RA R
YEERBZIIK -

BABHE I BPEZ 2L Ww T EB B RBEHA - KGHRE
RHBRE  FHAARAFTRBRELBRDBBRZIEE  H5H
FIBA T GERABRPAFTRREEZ2ZIARAMS &%/
#a20 HFEHEQ2] ARBEG22RMWEBRHEZ 3 -
LB 2 O4asmE20 1 BAR2 028K FH

BR202HHEREZEE2 01 RZRE AR o BB H
(S

5



201217728

BRARIAAE - REEHE2 | HESBRA®H2 1 18y
BEMO 1 2k BumABE20ELZSEABITH
ABRTRGTWRABSH2 1 1 AESHEETHR2 12
EATH MUARME2 2HEARE 22 1 SAHAL2
0 Qfians RN P RALLARBEALARE 2 2
1 BAGARD 2 QBB AKARARE LAY &
BEEMBRED SHELEATRBEE20 FEAF -
FHAE2 0 2ATAHTEBS - KB RERRYE LKA
B ALY~ B TFEAY (4o CO, & NH; §)
AR AR AW THRE SR A2 AR
R R TR AT BRI B RS R
PE2HMELIRES  HARARMEAELTAER -
ARALBZ A48 aPERBEHETE 209954
RRbz—HEEEAFE AN AR HERLTR
ARAKEZBBEES L ESHAAERIKEI0
12 #%B8E30 AEAH3 1 1 2ABEERE3 ] 4
EHE32 RAENEEHS S 1 2HERE3 3 M~
HERBSERN 2 At Rk HATAARS ERNES
RERBBZEH RTHEMBRE AR RTEY B3
EERARBRAGRAEIATER  BAKAHRBRAR R
SRR A R R A E  RARERBTRBRAELES -
FEnk % —BEAESLEEFAERENTRE
REZAE EALES N —ARAZABRAFTEBEALZISR
SHALE UEREEERBHALEAHE  TRAHET
XEHA REGEEBRAATTRABERBIR 8L

6

[§1



201217728

sia AR RBA BT BHIRE -

[HHnzE]

ABAZIEZENAEY  ARBToFEAEBZ i
MBRERE—EREAETTREESIRARZIERAKER
GEFZIHABAG £FAE - AR FELEHETEH
BXZig A 4REEEREBR S AR AR
PRETRENKZAH A REREELCHNRARZEERT
7k o

ABRAZREBHBAY  RE—BEALTHAREAK
RzAREEREELENRARZERZAN & -

ABAZR—BOGHEN  RE—BEELTHZHE
FREE -

ABEAZH-BWBER  RE—FEELHARRZ
BEHAEE - |

ABRAZX—BGER  RE—FTUAEHZAES
REE -

ABRAZX—BHBERN  R{E—BTRAGRELE
RAAAEAANAEXRLERARET REHRZIHRHT
BEAEHAALARAGZABEHREKE -

HBEREZ B AEAG—RARKEREELTS
RARZEESF B GABEZHIEE— e —F
EHE - —HHE  —BRIRE —AREE —BRBAES
—BREE —HEREERRBTEHNTERBRAOZRS -
FBUATRED WEBHE T 7B AL TAARBAT AR

7



201217728

BB AN ZRET/RE Bt EHAREF UL o
Fled ERENRTRESHRARZE RBERRETIEHRAF
ASIHARAG  BITAE AR BEREHTEHHA
2 BEAABRESREREIR S ACIHA  RATE
BEHEhd BRIV BERBIK

[£x%F ]

$2MTE1IBRE2B, AT GYJNAREAR—
BERHHZERERTEE  RAFAN —RETHHZR
SEHAAEE o BT R — A AR A 4
EHRARZEERN 1 GEGHBTEHTAARAA
2HMH (Ww=Zi@H) 18198 —asial 0 - —%E
Ball —EMBE12 —HAXKBE13-—AR#all:
—EEBAEE15 RNl 6R—WERE L THAHER
BERAETRETHZARZER AR AEL T2 AR
AR RERR X R ARBEEERBIR S TILZA
Ao AN BEHEDZE ERVBERBHR ¥ ST
VBT B4 ek A4 84N FEHRE RAS
C zfeb o BEERINSTFIAMET A =R (CO) &
AR (NHs) °

il mia] Ohd—4E1 0 1 R—#R1
02@m-£F BB 02AHTHLEBRKAE K5
EN TR B

wREEel 1 ha—BRER111A-5E#]11
Ok EAUMGESmAEE ] Q2 o -

~—

()]
["



201217728

UEHE12%/G—EE12]1 - —REEL122 ~—
¥BBE123-—H#E124-—#%R0]1 20 —A0
126&—Hol27am EAok]l 20%A5%E
#BallzhoggE -AF FEHB1 285 EARER
it GAHASRABZITREARBO N 2R RTARRYE
@A BIEHKAMBETERREER  BebAsE 1 24
—HARRBETRABREz REGX RGN NRELS
BEESH > TAARBZITEE -

| URZHRE]IIZIAURARTAHS L 22Ho%]
26 mABOMAGARAREE] 488 -
 wARBel Afu—ARBE141R-AHKkEL14
Qmk EAUBARTHAIKE ] I hogEs -
BABARS 1 Sz AUBGREARKE] 4280
il MABOBRGREANSE 1 22 mR01254
BoEMAORBA-HARM1IO] -
Rl Gz AURAARAREA ] 4 2 HURE
o #*

SWBRER]L TZAORAERZMRIG ] 6 RZLR
Baldzhomg o4 8%Rxas] 3
Agmitfia] O -

SRBETEHNMA18 19 %ARBREFRBA
G BATAE AR FEAERTERRAZ0H £E2)

AEARERSmASE ] 0RSBEEHRE] 1ME K

#18 - MBRRENZLLTEHE] 1 RZAHS 1 2HZRE=

Mtl19 -Hb SB-—M#l8ATHRUEImASE] 0
[S]

9



201217728

Bomiabza o/ Jﬁai%‘:zﬁﬁgl'ﬂ?mﬁ-zﬁ@ ’
OEAESRERE]l 1 RSF_MH1 9 HF=-H#19
%ﬁ&&&%%ﬁ@l1&&%*%#18mmzﬁ%lﬁ
R BRSRAEERABIAG AERAZALSE ] 2
RzbEtal 4 -

EAFAKRALEHAERY  AE M1 88IF =
M1 Q2 timiEs s ab i dE—MA L 84HA
%lﬁm%mha%%ﬁﬁl1’ﬁa¥;%#19%aﬁ%
IHRERGZEHS]1 2 -EAG A biliwEbia] Ot
#AEE 101 RZREIHAR EAAZTERRIALT
A RREIARRA N IEE] 0 14 SBSE— M
#zabEl  EASFTHA]l ]l RAGESFEIRLET
rBESEERE 1l 1 NtkHRE RHEFEHR] 1 2
HEETH LHIWRBHKL 1 1AL FRFREZIALETH
R BUE-_MA19zabE% EATEHE]L 2 H#
BHEATE] 26AZTETRZAEI/RE  ZHE
® PR ik RECEE 1 2 1 HoR B REBEETRAR &

FRZPHRO ] 25HIBHB/MBERAES] 50.L&:z4&1§5ﬁ
RITEAR BERARAALZRAEL 22 BRSAS

EXHBE OHABIRALLSAR EBRARERBE]1 234
EEXR RABH REANZHHE] 24 FHFRR LS
R FHBBRAEIHARRALKBRGEEZEoR]12T7TXF
BAAAEIAAB - AEZEHAB 1 22 FVRRGALE
RBREEAZHATHE] I BUAAAARIMERE ]
7$nzﬁ%1ﬁm%’ﬁuéﬁnﬁﬁizmﬁﬁmloﬁ

10



201217728

AR e]l 4z -#2 > BRAEIERBENZSRE
M1 A4Z2ARE14]1 P aEmAsrkE]l 4 2BRIAKKE
BRAEREIRB ARBIBRETHERE P N8
HAMLD I AARBRBARS IS HAERAMEL LA
BR O AAPZIREIERABATAVRRBRAS R -
AHEARBS 141 mn.ﬂi-iﬁ-é?‘r‘\&?&ﬁg TSR RN
B 6 PRESF EHMERIE]LO6 %‘R?‘Jz‘?&ﬁélﬁmnﬁ&
HHmBRRAE] TESEM LA TRBHE AEGANMBRER ]
T#EZm#EME ] O TRESERAE  TR—ANEEF
HEEREAS -

EHkARBEXERS > ZF —HA 1 SZRMEHA ac
BB AP _HH L IZARENS a-b BB L K
#18HLZABIERBAAZE K419 mEE K
#1994 SRAEITEABRAOLELE ] 2 A HESE ]
OlzRBEI/mME @BAFE—MH182acER  F1
PREHaEl ]l  &ZF_MH]1 9 ab@ » BAMRS
Bl12 EARLAAETHEK BHARKRE] JEAZLR
Baldg »HNERNGRBEAER]LIOALES URE
BEmBERE L TERZm#EE ] O T TRARE X
B REEIH#ALRALHR -

ERFTHAELH ZFE M4 1 8xiaiEHS ad
B MEBE—MH ]l IzAAENAacHiE > HEE K
#18#HLFARIEARAGZEEHA] 1 MK E M
# 1 gA:zﬂﬁEl'f/Fﬁ%mLﬁ:iA&*géﬂl 4 g %saE
10 lzﬁﬁél’f’ﬁmuﬁ  BBBF—MMH18xabEy &

11



201217728

AGBREEE] 1 EATH BEABIWERAR]1 11T
BYRZALIHAR @RF Nt 192 acEH %38
SARE] 2 EUAXKRB1 SEAVARME] 4 AR
 ALEAEEX S@UMERE] TOHTmRME]l 0N

O RABEEAMEE > AREIEAATS
ERERBXERE > P M4 1 8ARBE-HA]
9z At M A actit HRE M4 L SAUARTH
ARAARE-NAL O HEE Ml 94UALITAR
® BrauAREE]l 4 EANUEE] 01 ZARIHAR
B ogEuE—KN4]l82zacEs  FRMEERE]L ]
GUE-MA]1 9z acEs  FEAUAHE]L 2 > BURX
ME] SEAAREE] 4 BBRALAATHA > BB
REE] TOHSmARE] OADT  RATHEXEE

Wi AREISRUANETETARY -

G The » ABERG—EE AR T ARBRAHR
AREGZAEHNAEE  TRANLERASAEE - KE#
o B R L RPEHGR - A EE 2T — i E s —
BEHE - —HHE - —RXAR —AREE —RBRE
B —wBEE —BREEARETEN EABRAOZH
B SBUATIEE  WRBRE O PERETARBERT
ST B B A T 23R S T AR 0 Bt AR AR R AT S
boi EE B AERTEREE S KA RZE RERRETIES
A KR I AARAG  BAAE AR BFERERETH
BXzii HEA4REEEREER S TLZIAA AR

FREHREHE > BBV BE RBIR
[S]
12



201217728

G Emil > ABRAG—HAHRAKRREELTARER
ZEEBEHAFE THRKESAZEERE  AEdRETE
HMAXSIARERG  BFAE AR -BEREHFTE
AaEXzm REAEZTERESHIARLIFRAZARER
bz THABRAORATEREX BEASRREEREE
B3 AZHA > RASBEG RS ERIBRERRH
Ko EREAEAZEARRES EXA  ERAORAEZ
P OB ABRAEAMTHZEH SKERLEEHNTH -

BALFiiE  EALABAZIBAETHRAME  EFE

e DR E AR AR ZEE 4 ARARATFEARER
BERRAE NS R ERP RS §RE AR
AEHREZHER -

[BXHERA]
21H GARAR—RETHANZERERTER -
%08 hABBAA—BRETHAZAH BHURTER -
® 23E HELZARBFBELETEE -
A FAE HERTRERNKEZMARLEFEE -
EX-F R XD
(RBREH)
BEHAEE]
patiisa 1 0
101
#£10 2

HEH@E] 1

13



201217728

WaEA%1 11
HFEH112
HHB1 2
%121
RAEEBL1 22
EHEE]123
BHE124
Ww&ol125
AT%126
howl 27
#x#HE13
AEgald
AR%E141
Aepks1 42
BEAEELS
M 151
BE%AE 1 6
mERELT
%—M#18
BoM#419
(BR¥H)
ARBAEAELEE2
a2 (0
483201
#8202

14



201217728

BE#a?21
BhiRawm211
BEE#212
AEREE2 2
AEE221
ArpkE2 2 2
mBRZEHZ 3
TROELAMEZBELES
® AEH@A 30
- #5x#%301
BEEEHEI ]
A%311
hEga 3 2
mRBRE#HE3 3]
¥RZ@a3 3

[§1

15



201217728

RRAFHAAE

(ARAETRKX MA HIEEEH > XLREIFIAE)

K EHRRE: o qOVEE

X 98 0G 10,28 XIPC 48
—~BRALHE (FUEX)

MABEREELETHRARZEEAN X
A low-grade heat-utilizing device and approach for producing

power and refrigeration
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sources such as industrial waste heats, solar energy, and
geothermal resources. It connects a heating module, a power
generating module, an ejector, a heat exchanger, a condense
module, a low temperature evaporator, a pressure pump, a liquid
storage tank, and two direction controllable three-way valves with
proper arrangement. With heat exchanger, the medium pressure
gaseous working fluid from expanding turbine outlet could
preheat the liquid working fluid entering the heating module, and
hence the overall thermal efficiency is increased. At the same time,
the user could change the working fluid directions with the two
controllable three-way valves to switch the operation modes
among power and refrigeration, refrigeration, power, and idle
modes according the demands of electricity and cooling.
Consequently, the unique system can better use of energy, thé
energy conservation is obtained, and thus it is beneficial to

greenhouse gaseous emission reduction.
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sources such as industrial waste heats, solar energy, and
geothermal resources. It connects a heating module, a power
generating module, an ejector, a heat exchanger, a condense
module, a low temperature evaporator, a pressure pump, a liquid
storage tank, and two direction controllable three-way valves with
proper arrangement. With heat exchanger, the medium pressure
gaseous working fluid from expanding turbine outlet could
preheat the liquid working fluid entering the heating module, and
hence the overall thermal efficiency is increased. At the same time,
the user could change the working fluid directions with the two
controllable three-way valves to switch the operation modes
among power and refrigeration, refrigeration, power, and idle
modes according the demands of electricity and cooling.
Consequently, the unique system can better use of energy, thé
energy conservation is obtained, and thus it is beneficial to

greenhouse gaseous emission reduction.
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