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(54) Title: ENERGY -SAVING WATER-COOLED AIR-CONDITIONER
(54) RIFAZHRR . —Fh5 kA5

(57) Abstract: An energy-saving water-cooled air-condition-
er, comprising a cooling system (1), an indoor heat exchan-
ging system (2), an outdoor heat exchanging system (3), a
cooling water circulation system (4), and a control system
(5); the cooling system (1) mainly consists of a semiconduct-
or cooling component (11) and an attached compressor cool-
ing component (12); the indoor heat exchanging system (2)
mainly consists of a heat dissipating water tank (21) and a fan
(22); the outdoor heat exchanging system (3) mainly consists
of a water-cooled heat exchanger (31), a heat dissipating wa-
ter tank (21), and a fan (22); the cooling water circulation
system (4) comprises an internal circulation system (41) and
an external circulation system (42); the internal circulation
system (41) consists of a water storage tank (412), a water
pump (413), the cooling system (1), the indoor heat exchan-
ging system (2) and the outdoor heat exchanging system (3)
connected via a water pipe (41); the external circulation sys-
tem (42) consists of an external cooling water system (6), the
water pump (413) and the water-cooled heat exchanger (31)
of the outdoor heat exchanging system (3) connected via a
water pipe (411); the internal circulation system (41) and the
external circulation system (42) exchange heat via the wa-
ter-cooled heat exchanger (31) of the outdoor heat exchan-
ging system (3). The water-cooled heat exchanger (31) is
used to exchange heat with an external cooling water system
such as a ground source heat pump, so that the temperature of
the cooling water of an air-conditioner terminal can directly
satisty the requirements of indoor cooling and heating, or the
semiconductor cooling component (11) and the attached

compressor cooling component (12) can satisty the requirement of the indoor cooling and heating with little work.



WO 20147201973 A1 WAL 00T 000 00 O

—FAT KA T, BEHIR RS (1) FENRHRASG () SRR ERSG (3) . AEHKERXR RS (4
MER RS (5 FidHA RS (1D FEBEFEBAEE (D M nEgEsAEe (12) dAl: fr
RENERAG (2 FEAWPUKFE D FMRE (22) HE: IR SR ES (3) FEHKA A
1)« BOHOKEE D FIREE (22) AL TR HKIERRG (4 UENERRE (41) FMIMER RS
(42) , FIRATER RS (41 HKE (4D BiEKE (412) . KE (413) . BB RS (D . Fiid=snmik
WAL () MR ESAMEIARSE (3) FEHERAR, FridsMERRSE (42) HAKE (411) KIMEAEIK A
g (6) « IKIE (413) FIZEAMRIRAG (3) KA EHREE (31 EEERAR, FidNIEHRRE (41) S50
RAMEIR R G (42) Z B iR S/ ARG KA AR (31 Bk, KA BIEE (31) HHEH
WEEHNREHUK R, S A5G A EK B T DL EL B0 2 = N HI A SR 7R R, B0 2k SR H1 4
) A EZERLHA S (12D BTt a] DA 2 % P v 3K 3R .



WO 2014/201973 PCT/CN2014/079829
. i <) \A Ve I
P REK B =

BRI,

[0001] AL Je—Fis i RS, T 28R BORGU, t)s 187 REdR sln] F AL RER BRI
BRER

[0002] H iy 3 5 350 20 U 0 3 R IS L 5ok, FL e 2, A H] R, e
FERERE R P ZHOGH 1 4erh: BRI, HATRREEREA & etk 2 BREAEI 1/3, Hhasif
i 50%LL L

[0003] H AT AT A, IS HIAGEE R, & s TE e, g mE st
KA ERIT O N HARRAR, AES VRSB A .

[0004] HADHTEEM . nIFEREIR A H ad S RIAANTR AL, b PR A8 25 0 AT
MBI HIRHIR R H/KEE A N IR SRR SR AL, J8d i R 5%
BAT AT, AT, MR 2~3 KBURIR3E, MoK, M P AR R FRAEE, HE
TREFAE 13°C~19C, 5 AREATIEMIAEIEIE 20°C~28 CAE R il 1 H'e A2, s
BRI, AN AR AN o Fk R R ME AN RIS, ANRE ELRH] 725 TR S
RHINAE

[0005] yfift SR IUAT HA 5 T AR SRAS U REAT R 1) B A, AR AR (I — P REZK Ve 25T, A
IRV WA PRI | Ve EIEE SRS AR HUK R Geidl, AL RIS AR SRR I s 4 b
A7 AR YT 2 U 28 0m v KRR o BN IR AL S =AM AR AN X b S i A
TREAKVY 2BV BERSAE SN BV HUK R A R B TR U0 B IR AR IXAERRR A T M
AR REIERR RGMNATRENL R, SCRIAL T2 SRS R BOR (v Al B P« oM
Sy PSRRI VLR, R T IRAENLHI BRI 237 A R R
[0006] A< B fifh g A ] LA R H IR Ty 552+

M RKA U, EEHRY RS SRR SRS WK RG]
ARG Hilve R G T E i AR A AT AN IS AR AL SO F LA A HARG TE
AORFEMPR Al MR G T KV i . IAVKAE RIS 2R 72 AR 3
AT NI RENIMER RS, AR ARG HKERMKE . KR SRS A
RGL. EHMRIANRGIERR KA, M RG HKER IR HUK RS KA Ehh
RGIKIS WAAGER AR AR, MR UK R G HIIRAR . W HIE T REAKY RS, W
TEH R G MBI R Ge 0] I 55 AR KV R i, ol 2R 0 22 el P A J st



WO 2014/201973 PCT/CN2014/079829

MBS HEd I A 4 ) A A

[0007] VS R G PRI SRR KV AR . IRV AR AN AR TIS Fdl. F3k
v R AL R T i B W ARV SRR, - ORIV P 2L o o 5 MR RO P AR AR Ak o
[0008] Hlv> RSB I GBI oIS S IE I bil. votas . 284, TIARE .. WId/KAE
AR ROKFE o ZRBAR AR IKFE A, V2 T2 2 BAE R AUKAR N, B2 K A AR A
KA 7 AK BEAT FAAT o

[0009] —fBCAR &L B e ARV AR AF AR A Y 225 2 v ALK ARG BRI s L v
TEATAE. HFAMBR AUKRGA R & 808 BRI, FEEHS RN HRK B ARE S
H b i AR ZE ORI, B IR G bIL v a0 R 30, DA3R iy il v, BRAICRE
[0010] == PN He AR G5 E i AR R AU 2 8, AU A5 DA [ BRI AR 0t 3 A 28 ARk AT
il sl

[0011] EAMRIAR GRS HAZT AT HUKPEH RGN N IEI RS SN R A E B 1
7, WAEH R G BRIV HK AR BRSO Ve HK IV B s, A8 O E T B R /KAR
LAV AR KR . BRIV HUK R G R iR, ¥ HUKBER 2 HAE Y 13°C~19°C
IR, 5 AR SRET @ PR EERE 20°C~28 CAHZE T L, BB FRiE WARHE 5 48 LIV H1/K
UK AR b ] DA A2 =5 N RV AR 7oK, B0 2 AR S D> At ] Ll 2 = A
HVe AR R T

[0012] — A UL N EAMRAR G M A AR A HR R GEA H 3% 83 o e I
B, FECE SR G R BTR3NS ZREL AT BV I i T B AR H RIS T2 R
i, ARG R 3l e AR AR 17 AR S5 28 il AR R AR i 7% &)
TR RS R AT e A TR

[0013] V2 EIKAGH RGN RETH — FAALEiFa e« V2 EIK KR IKE, MK FE UL
XA 7 —BRUL IS KRR . I AOKA IR ORI G B IIR TRV AR W ARV AR
=W B ECAOKRE . RIS UL IR A BAAGS KNIEIAE T 3 S0 % 73 Sl AR AR AR AT
AIRVARILIAN RV A B NI IE T8 AR5 MRV i B N ORI B TE L 1) A AR 1
HUAKAE: SRR A . Ve HUKIEM R A IMER ARG — ML R v HK K
R, WIMEVE HIK R G KIS RIS R AMEHETE, R WIEISN AR AR R S8 ST
R HURZAG U SV KEPOKE, FIV I HK MG AE R POKE, Sl HIK M FK
BV ARE o ZFE, 5RO K R G IR 1 25 1 2 — & 20 v — i o il 44
I, 7 AR R R MR 2K AT LA T M AT K



WO 2014/201973 PCT/CN2014/079829

[0014] WIEIARGE LKV HIAAE R E s LB IR0, AT A2 A PRAIIR A BE 75 3K

[0015] f il 38 Ge HOUR AL A 2 B AE VS KUK FE M R BT IR /KA - WRHRAE « TR K VAR
WAOKVAR . Z A B IIAVRAE . KV B I NN B T . A BRI A MG IR B
AN MRS I KRS IV AR A sm A o, FHORCREE AT BV AR o 2R
G AL P AR S AR 2 2 AE B AN = A1 38 P R G ) AR PR R DR HE S PR, AR AR
R TR

[0016] {5l R G it i A% Ik 2 e ARV HIK AR R G KR B, ABRRERVS HK I A
[0017] 42 il 38 48 1A A 3 42 il st Y SR 2 Tl A AN X PR e 32

[0018] F7 i) 28 Ze 1Y il v 422 il 2% FH A 42 il 2 3 (AT v/ S A1 A0 BRS o s i AL ol 7 38 A°F £ 7 7% i) 4

=

.
[0019] F=EEHZHEA:

5 AR R R AR B M P 25 R P A YA I 5 T B IS T H AR IR I
TR, KRS N ARG R B8R, 2 BN B sl . B, SRR
RGP R B FR R R 0

[0020] 4% PN ARG KUE IR B AR s, 17 H2 N PR 0 SRR A e =
R EAEHNVA G T SR HIRA 1 T HARRBERT, AHUKGH R R W WG SRR M
RGACEHE - TAE, Hlve Rt hTAE,

[0021] =5 25 41 H 2R G Y ZK 74 B RS B0 P 00 A7 A ) % 0 7K N UL B2 A v I v T AT )
PHE T B AR EK S R R, IRZEOK, A HUKIEIR R RIAMEIR R S 1K R e Ok,
S AR BAVEE S )4 A0 K i LR B2 R RT eI E v B B LT

[0022] 42 H}45eH Z8 G0 1 BUH K FE R ¥ H1 7K Ry a0 AR 78 1 ¥8 I & T 3R i) A I T k<
MR 2 RN, WK, FAMR ARG KU IR RO, A1 = A R 45 1 AR AR
(V174 E 7K 1% LR R AT Be Rl AR S TR e M 25 R

[0023] 474 HUUKIEH RN R HK R E /N T HARFia s, LA mT e tH Il T it
U EE RGO, T REAKVS ST (A Ky B (0 SR BR A T (74 21K S N TS
PE YA B v T BRAE HI S T N IR R HUK OGRS, B MR R LRIV HUK &
N BFRFER, UM HUK RG] B R EA R, SMERR RSN K EF IR TR,
[0024] 14 B 0 s 245 AL VA 355 1 BRI R 74 7K A 004 B 7K i N TR FEE £ 08 B v 1 el £ R S T
2 SR THIYA S HURA K VA B IRV HIK BEARS NGRS, BRI s g LA S T A, IR
NP 1B I e ST I Mo e == v NP = v L L e A L e G T I



WO 2014/201973 PCT/CN2014/079829

A5 BT S AL F v S A AR R 7 7K AR R4 IR B LR BE TR B v ZR 8 00 E Fm v S K R
2120 S A T PR WA K VAR P74 1 7K A NI P A T4 ) 1 T B P T 10YA R R 1
H ARV EIACHT HIELEE I, 2P AR 0 LA, PR, BRI 3 A 30 A 1 74 il 4
RO, TELZE D OB A AR A R AR, A A YA E A IR K YA AR VA 1K
i R IR BV R R H ARV F1KH R

[0025] AR B S8R 2 AR BT REZKVAS R A3 H K VA s 5 MU IR AR L 1A I 4%
SRRV HK RGN, AF A Ly K KA BT DL & S A ok, B
2 R TV F AT B FS A AL v 2D A D s T LA AL 2 v R T SR AR Y
TTREIKY R IR B IR AE ALV S0 F MR GR G I B OK AR, 371 REZK ¥ 27 T R
MEAEAMFRAHK RAA KA BCE ORI IEH TAE; BT, HsH g 2875 aeim A pe s
Koo PRI, B ok — R BT, AR LA (K38 I AR A A R RE s IR i
e RO RTIRC B, IR RE AR AR s AR IR e kv S T L T Bs N
RIS I S, SRR WG | AT AL R A 2 ST HBYR AL, DT A MR R R 3
WHREEM, PSR ReFE. 15 B AT H a7 0 3 20 e 0 R A A A
e, AR IR ARV S BA TR MR g s g b 22T R AR RS RME T R A
(WSS

B el it B

[0026] Pl 1 2 R4 A& B A1 BB KA R I 5 s o

[0027] K, LIRS, 11ESMEENSHRE, 111G A, 1, 11125
i, 112904 KABG 113 B AKAIR, 12 B IEFEHLHIA T, 121 K450, 12275664,
123 75K 2%, 124 W3EHE, 125 WA /KA, 126 PUKEE, 2 S NHMAS, 21 BHuKEE,
22 B, ARG, 31K, ST ATEIMVEE, 312 /MEMEIE, 4. 755K
REA, 4LWEHRS, 411KE, 41248K4, 413KE, RIMEH RS, SEHIRS, 51
BRI, S2 UM EAREEs, S3ELH A, S4B, SSAEUKINHI NG, S6.14H
KA S, ST RGHOKAARIEE M, S8 A UKA R A, 6 ANEIR HIK RS, 6148 KE,
62 FIKE

B AR 7

[0028] T~ [ £ & By P A0 S A7 X A B i — 2 i B

[0029] 7E 1, A WA S ) 2 — i1 B K v 25

[0030] L& 1 Fioe:

0



WO 2014/201973 PCT/CN2014/079829

—MEEREKVS I, WE TS RSR 1. ERNRMRS 2. BHIMIMARS 3. WEHUKTEH RS 4
MHEHIRSE 50 He REE 1 EZ PRG-I 11 RIS 4ablslys et 12 A =W
BAINRGE 2 FEHBPOKEE 21 TR 22 Ak AR S 3 FEHK s 31, Bk
IKAE 21 AR 22 4G A HKIEIR RS 4 WE W RS 41 RAMAR RS 42, NIEH R
4t 41 BHIKE 411 KoK 4120 KR 413, HIR RS 1. BNHARS 2 MFIRAERS 3
B AR, AMEIR RS 42 HAKE 411 MR UK RS 61 JKIE 413 FIZ SRR G
IKAHINGR 31 LR, IMTAEHUK RS 6 EHIEIRE . B HIEE T RKA RS, W
HRG 41 5IMER RS 42 A I % SRS KA B 31 el B0 RS0 5 R 2R
JEARIRAS 51, VRARIRAS 52, Bl hilds 53 M hilds 54 G4

[0031] Hil¥e 48 1 12 TG AT 11 AHEF ARG A 40 111, Wy /Kve i 112 A oK
PR 113, 2 ARGV 20 110 [l s 1111 S5 KA 112 FHddh, RGeS 4l 111
Ryl #1112 5K 113 AHE .

[0032] Hilve Z G 1 I DALV E0E 12 AR AEhL 121, Vtds 122, KR4 123, 75
MR 124, WA KA 125 RIRAUKAR 126, 75K % 123 222 AEMA /KA 125 Py, A 122
LAATW KA 126 1, SRS /KA 125 P HUKAE 126 Hve EIK AT AT # o

[0033] — I L T HHAF ARV AT 11 ARSI 75 U8 2o v K I ZKAI, B IR 4a L 7%
12 ATAE. TN EIK RS 6 AR KB LA RE, SECRS RS 1 R HIK
ANRRE S E bt R AR ZE ORI, BN A L e f 12 Ja 5l DARE sl v, B&
fICRERE o

[0034] ‘& AHAR L 2 T R AHOKAT 21 AR 22 41, WU 22 A8 U ) B AR AS 21,
X2 A A AT VA B

[0035] =AMEIREE 3 KK 31 2 HUKIER R4 4 KNI R4 41 5AMER RS
42 AHERERHTT, WARH RS 41 B SRR IR MR K v B, 8N TE
HEIE 311 BRI SN A HUK KR . RSB EIK R S 6 EHIEIGE, BHIKRE
1FRNBALM 13°C~19CIELEE, 5 AR ATIE I BEEE 20°C~28 CARZE L)L, MBAHIG N
TR RS 41 LKA UK AR ZEAS F] D & 25 2 m W 7Rk, 808 SAEIe-er 11 2>
ST LA S 2 R T .

[0036] — MBS UL N =AM ARL 3 B 22 AN TAE. HTAMEAHKRSR 6 NEAZEETL
ROEEIR, PECEIMEAR S 3 EHOKAE 21 % A7 1K 7R BV I & T B i A I
TARIREERS, SEAMEARS 3 R 22 A3, ERARAVKAE 21 Ky HIK 523,



WO 2014/201973 PCT/CN2014/079829

BRI AE 21 iy vA FK LR R ] Be el 2 R

[0037] Y2HUKIEH RS 4 (TNTARR RS 41 [ —FRALEE R 2 W HUKHIKIE 413 BK5), M
ik KAR 412 JiLH, BRJE 2> — S WA KA 125, WRHUKAE 126 FIRHAUKA I 1135 — B kX
AWV IKAT 125, WIS /KVe I 112, BN 2 EHOKES 21, SRSV KV it 31
WP PEINE T 3115 T3 ANPIRE 20 B NI HOKAR 126 FIIRFAKIAIR 113 JLi KA A28 31 W
TEHVETE 3115 SRJA WKV HAES 31 RIAIREAETE 311 Wil E A has 3 REOKAS 215 AR
JE LR KA 412; Ve HIKIRIN R G 4 KIAMEM RS 42 B — B AL S5 H) 2 - ¥ JUK /KSR 413
KA, MAMEBAHIZK RS 6 I KA H3Es 31 HIAMEREE 312, RIGFEIVMEAHK RS
6; SRR HUK RS 6 A&V /KA 61 FIFUKE 62, Ml MV AIK WA /KE 61 W #uKE 62,
FFAN VS EIAR MK 62 Ji I Ve /K 61,

[0038] WTRHNF G 41 HLEVe JKAE F 3 B R DA B R AR PR B T 3K

[0039] IR SE 5 KRR 51 23RS /KAT 125, WHUKAR 126, WIS /KAH 112,
WK 113, = P3RS 2 (BRUKES 21, KA S 31 (MPNFEINEE 311, KAk
#5 31 WAMEHVEE 312 M A MAEs 3 IHEAKAR 21 V2K S AN\ 55 Ml o 56,
KRBT AV EIKIR L B RS 5 KR AR IS 51 103 S NHINR S 2 T 51
ARG 3 EHVKAR 21 IR 57 FUHAS 58 B, HRRAR S A2 R .

[0040] % HIFRLE S FIFEALKAE 52 ZAEA KGR RE 4 MKEE 413 L, AIRRAEAH
IR .

[0041] 1 ZR 58 5 AL AR HIRE 53 HIRIEHIKAE 413 MR 22 K HE

[0042] 1RSS5 IR GRS 54 FRFEHIE S ORHISEAE 11 R n B4 bl klve Jr 12
Ry T

[0043] FEEHIZHEA -

M NHIERLE 2 EHOKAE 21 BIBEI 57 AR A VA I T AR BB T H AR
TR, WK, K 413 FIE N HAALE 2 (KR 22 IEEEOR, 82 0 e (3%
B BB BENHIARSE 2 B9 22 MRE H bR B T R

[0044] % NHIRSG 2 IR 22 M8 BAs RSB, 1 H 2= A HAVR S 2 UK 21
(RIS 57 10725 R BEAE 7 I T BRAE )2t & T B ARIREEIN , v HIKIEEN R 4 4 KNG
ARG 41 MIMER RS 42 (H7KFE 413 B R TAE, IV RS 1 Wi T,

[0045] = AMEIRSGE 3 KKV A 31 RINTRFRETE 311 FIV8 21K i AR BELE 74 I v
T EAE S AR T HARAEK S MR, 2O, W EIKIRIR RS 4 MAMEIR R4t 42 1



WO 2014/201973 PCT/CN2014/079829

IKIR 413 Fdilho K, AT NIRRT TE 311 FVA 1K S R B R ] B3I H PR H1 K Sy B
[0046] M= AMRIARE 3 HFAKEE 21 1074 HK IG5 AR LEFIA B & T se A T
BESM 57 W5 RS, IRZEROR, EAMRIVRSE 3 AR 22 R, TS AR
48 3 HUELHAIKAR 21 78 EK R B R B R ] BRI BAOK AR 21 iE S 57 I8 R

[0047] HNTEM RS 41 KA EDKFLE/DN T HARAE R, U] pe 0 1 itk sl i 4% 2655
T, FRE KA RE IR TAE; KA B 31 AMEIRERTE 312 (VA HIK S IR A HIVA
I e T ERAE RIS T AR ERETE 311 V8 BB NIRLEL, B AMIBER R 48 42 BV AIK &
NTBFRFER, BIISMRR AR RS 6 Al e oA R, SMIBER RS 42 I/KIE 413 1511
TAE.

[0048] =X B A0 H A WLV FRAT 12 IOV 7KAR 125 IRV S5 AR BELE il v ] i T A E Tl A
ISP T2 AR B 11 1WA /KA AR 112 v 21K BEARS NI FE IS, B IR 4 AL A 3 1
12 TAF, B2, FIELEHUEA S 12 MslA FRE O, 1528 SO R4l
FIVE IR A 12 15 1R LA, AWV 7KAR 125 Iv8 E1KT IR B IS BIHIA R 1 ¥ H Arvd 217K S
JEIT o 22 PARBIA AR 11 BIWRA /KA 112 78 B S N TR AE VA I v T BLE A
THI RS 1 B E AR UK RN, 2P SO 11 TR, WK, ARG
fH 11 R HIR ORI ZE A RN 2 SRR R 11 455 R, WA kv i 112
AEK IR A BIHIA RS 1 1 HARA EK S IR



8
WO 2014/201973 1:2 %IJ % ;}z :F'3 PCT/CN2014/079829

1 ARk i, HARER: BEHA RS ENHMRE., FIARG. WAHKE
WARGMERI RS Frikdilve 2552 = R d A AT s g LI a4 pk; rid
HENHAARG T LR AUKAE NS AR Prid S5 AR G L B H K HAER  IAKAE
AL P ve HIKGEH R G & WIRH RN RS, BTk AP R G K EH
KA KR gl 24 Prid = A AR GNPk SR GUERE R AL, Prid
SMIBI R G K E R ARV HUK R BT S ISR AN BT IR S M4 R G IR 7KV A B E R R 4 ke
P WA R G 5 P ik SMIG 3R R e (8] T L Py i S A 3 RV A s BT iR 2 3R
GE B TR AL S ARG B A A A

2. IRYEBORER 1 Pk T Re K 25, JURFE 2 BT filve R AL T IRV A F R 5
PRV WROKVAR AN S RIS Fr 2 i ARV 7 2K v s 55 BT W v KV AR
FRHE A, i A AR A 2L ) 5 BT W AOK VAR s BT il AR S B n s 4
PLEIVS AR LR It volas . Z8RA% . UERE . WIS KR MR HUKAR; TR K48 %
BAEFTRWIR KGN, BT v Bt ds S R AE TR W BUKAR N, 55U 22 BT R /K AR R B ik I A
KA 7 AK BEAT FAAT o

3. IRYEBORER 2 Prid Rk 25, JRFE 2 Fridvd ARG R AL N R S —
PGSR Vo HK BT IR KR NS, WBTR KRRV, R 7 = BRIt 1] BT iR B 7K A8
FTR R HOKFE A PTR R PRV — BRI A TR RV KA . PR Kve i, Frid =W
IS ITBROKAE, IR JF UL BT K v BAES NI EE s 53 Sh T 73 3l BT IR W KA
AN BT IR WS AR VAU 1] BT IR ARV AR K AR A B8 s SRR MBI IR K v v B N I 34V T
WL IR TR AN AR R CAORAE s ARG Wt BT iR Gk As ;s BT v AUKIEA R A MIEH R 4L
PR G A2 Ve T I PR KR TR S, MBTIR SN v HIK R GUL 1] BT ik K v s (1
SMEIANETE, RGP FTRSN AR HUK RS ik bl HUK R GRSV A E PO E, il
7 IV HIKMNBTIE Ve K E R IF FTIE ROKE - Tl FAI 7 K BT RO B 1] BT v /K
4. MRIFBORESR 2 Prif B K 258, JURFIE 2 T2 i) AR GE K08 1 I 2 AT P ik
R HUKIRIR R G RIS KA« WIHIRAE . v kv i, IRV, 25 A st I HHAOK A8
IRV BRI N AR E TE . 7KV BAAER (K S MG A B A == MRS IR KRR B2 ALK
S AR i, FHORCRER T v SR s PRt 8 A S 22 S A P TR 8 AR == b A
A G AR RIS ANAT OB, APRCOREES TR 22 R i dl R i &
RIS L AAE TR KR b, RIRCREEVS HK I i 42 1) 2 40 1) S sl 1) 2 R il P
TR IR ST IR B FR) 85 BTk A2 ) R G 17 P48 FH R 2 1 Bt = S AR 74 B A0 P ik



WO 2014/201973 PCT/CN2014/079829
B or s 20 AL v A ) ol

5. MRIEBCRIESR 1 Prik i B K 25, JURFIEZ . BT AUKIEA RSN IR RS
P EIAAE I TE s BB R, AT A2 3 PRAIIRL A B 75 3K



WO 2014/201973 PCT/CN2014/079829
11

42 .
411
il—‘\ 3 / /" /—ea
3 K ,7? =
’ \)t—j \k’413 ‘\%“‘—'61
21 \ .311] e
G (SN (N N
— \'81__\ E /5—57
|
. ) - M
41
4
3
126 172
24 6 ‘ ‘/—55
=y (e o
11__3—_; 12 /
m_\ a y 121
+— 12
11_12__/-1:*—]11]‘ 24 /J/—_S‘l )
s /s /s \—413 " s
Bl

BT (4N]5E265)



International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2014/079829

A. CLASSIFICATION OF SUBJECT MATTER

F25B 25/00 (2006.01) i; F25B 21/02 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

F24F, F25B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
SIPOABS, CNPAT: semiconductor, peltier, thermoelectric, compressor, air conditioner, combine, composite, water circulation

EPODOC, WPI: semiconductor, peltier, thermoelectric, compressor, air conditioner, composite, combine, combination, water

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y CN 101514833 A (CHEN, Zhiming et al.), 26 August 2009 (26.08.2009), description, pages 1,2,4,5
4 and 5, and figures 1-5
Y CN 1796900 A (LG ELECTRONICS INC.), 05 July 2006 (05.07.2006), description, pages 1,2,4,5
6-8, and figures 2 and 3
Y CN 201181070 Y (CHEN, Zhiming), 14 January 2009 (14.01.2009), description, pages 4 1,2,4,5
and 5, and figures 1-5
PX CN 203336746 U (ZHOU, Zheming), 11 December 2013 (11.12.2013), claims 1-5 1-5
PX CN 103277862 A (ZHOU, Zheming), 04 September 2013 (04.09.2013), claims 1-5 1-5
A CN 2295171 Y (JINSHI PETROCHEMICAL INSTRUMENT CO., LTD.), 21 October 1998 1-5
(21.10.1998), the whole document
A CN 102168873 A (LIU, Liang), 31 August 2011 (31.08.2011), the whole document 1-5
[] Further documents are listed in the continuation of Box C. X See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date

or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. o . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
other means skilled in the art

“P” document published prior to the international filing date & document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

07 August 2014 (07.08.2014) 28 September 2014 (28.09.2014)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao LI, Yuhong

Haidian District, Beijing 100088, China .
Facsimile No.: (86-10) 62019451 Telephone No.: (86-10) 62084836

Authorized officer

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2014/079829
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

CN 101514833 A 26 August 2009 None

CN 1796900 A 05 July 2006 EP 1677059 A2 05 July 2006
KR 20060077396 A 05 July 2006
US 2006144073 Al 06 July 2006

CN 201181070 Y 14 January 2009 None

CN 203336746 U 11 December 2013 None

CN 103277862 A 04 September 2013 None

CN 2295171 Y 21 October 1998 None

CN 102168873 A 31 August 2011 None

Form PCT/ISA/210 (patent family annex) (July 2009)




R 2R e
PCT/CN2014/079829

A ExlEaes
F25B 25/00(2006. 01)i; F25B 21/02(2006.01)1

2 B & R 26 (TPC) B [ I 42 [ 2K 70 SR TPC P b 70 2K

B. Hr 2R AT,

2R A AR BRBE SOk (BRI ) R R G )26 5)
F24F, F25B

B AR 2R AU (1) o A I PR B SRR LA AP A 2R SRR

7 [ B A 2R I 2 ) ) P 1 50 28 R PR (A4 0, R R O 3R] CAnfieADD )

SIPOABS, CNPAT: (84K, IIENG. #. EHN. T, 44, 4. /KIEFF EPODOC, WPI: semiconductor, pe-
ltier, thermoelectric, compressor, air conditioner, composite, combine, combination, water

C. FHIR LA

%K Ak SIS, BN, JEIHEEE FHR AR ZE sk
Y CN 101514833 A (BREEHEE) 20094F 8H 26H (2009 - 08 - 26) 1. 2. 4. 5
T4, 5T, MHEL-5
Y CN 1796900 A (LGHL T#kz\<4t) 20065 7H 05H (2006 - 07 - 05) 1. 2. 4. 5
R 5E6-87, FiE2, 3
Y CN 201181070 Y (FE&HH) 20094 17 14H (2009 - 01 - 14) 1. 2, 4. 5
T4, 5T, MHEL-5
PX CN 203336746 U (AEHE) 20134F 12H 11H (2013 -12-11) 1-5
BRNER1-5
PX CN 103277862 A (JEFTEH) 20134 9H 04H (2013 - 09 - 04) 1-5
BRNER1-5
A CN 2295171 Y (EHHAMALTUBRERAT) 19984 107 21H (1998 - 10 - 21) 1-5
'8
A CN 102168873 A (X=%) 20114 8 31H (2011 - 08 - 31) 1-5
'8
WEZS e et TR WL R
% SIFSCHE(RER
S Sy S B A O S RS wrpr EHEGHBRMAER D 2 EAT, 58iE R, 25T 8%
wp» U\jﬂT#ﬂ‘?ﬁ*ﬁ?@?’?ﬁT?fmﬁﬁj‘ ﬂx%iﬁ@lf«”{r T é%?ﬁiw@ﬁk)ﬁﬁﬁ@@ﬁﬁ# H
«gr EEMEIEHHIRRLIE LA MEL FRAEH wyr BERUREITAE, BB, R BRI R
wp» TR PLSCACE RAGRUTEE B ST, SOOI 55— 5 SO I o B AN B Al
[ 2 E 5 [ S DR ICARRE R T 5 AT OSCPE CRIRUE L B AR, S5 5 B B & B L 4 ot
WD Fp g xR A A B B 5 WA, EREP A
wgr BRERATE. MR BREBHADTT AT ?ﬂfﬁﬁ@bﬁﬁ
wpr AATESET EET B IR T FTESR R E “o PIRERIfCR
I Fr A 22 SE R 72 K B BB R R RS bEe B3
20144F 87 07H 20144F 97 28H
LSA/CN] 48 F7 1 25 bk ZHER
A A RFEFIE B R 40 RFEAUR) (ISA/CN)
AbE T X B )P D e S AR
100088 1 [H
HEHE (86-10)62019451 HiE 515 (86-10) 62084836

& PCT/ISA/210 (3B2T) (200947 H)



B EET
AT RBEEANER PCT/CN2014/079829
KB 2 R SR Wi k& F Wi
CN 101514833 A 20094 8H 26H T
CN 1796900 A 20064F 7H 05H EP 1677059 A2 20064F 7H 05H
KR 20060077396 A 20064F 7H 05H
Us 2006144073 Al 20064F 7H 06H
CN 201181070 Y 20094F 18 14H T
CN 203336746 U 20134 128 11H T
CN 103277862 A 20137 98 04H T
CN 2295171 Y 19984F 108 21H T
CN 102168873 A 20114F 8 31H T

F PCT/ISA/210 (HIEEFIMFE) (20094E7H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report

