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(57) Abstract: A ranking motor for vehicle is an
apparatus for generating a driving force and elec-
tric power by using a ranking cycle, and comprises
parts such as an evaporator (1), a steam pipe (2), a
rotor cavity (3), a rotor (4), an output shatt (5), a
power generation assembly (6), a condenser (7), a
primary return pipe (10), an inner return pipe (11),
and a temperature-control throttle (14), and inher-
ent parts of a vehicle motor comprising a motor
water cooling system (15), a motor cooling water
pump (16), a motor cooling water pipe (17), and a
motor exhaust pipe (8).

&7 WE: —~FRHEEA L /. B
TR, 2 —MEBHEEKEN. &
FARRE (1) BRE (2 Brmik
(3) . BT (4 | il (5 . RHEYA
7 (6) « AR (7)) . TEHRE
(10> « WHEFEE (11) . BETRE
(14 SR ERAFFN 259 = sl AL I [ R4,
WIERAHKA RS (15 « REIHLAH
KAKE C16) « KREHAEKKE
(7)) « REWHERE (8) .



WO 2014/029071 PCT/CN2012/080391

n MR B
L BRE R AL

BRI,
AR RS e B, 2 MR R B S R e, A
MR A AL

HREAR

BEE TR (Rankine Cycle) &P 19 A5 22 THENI William Rankine 144, BE
BRSO T R B> A5 0 SR B . B RS IE R 0 TR0 /K, HH 28 ks 74 &k
By REBEHFKE DA FEREE AR FEAERBPKEMARA, B A Sk T g
HIG, AEREHLTIEIRE DD, yAe U B3 )y, AR TS AR 28V N4 R
W Vo HVEE 45 OAIK, BOKRIENZZR A, AR TR 28 A8 e Bkds 2 R) AT 22
HHEYOE T30 AR

I FH BS BRI T A MR AL, R TRARAR = A3 o 3% A1
A Dl 7 e R & SR, AR R T — @it Hav R
(KHE SRR AT I 1000°C, 5 ARSI A AR 22 R o R FH B 10 B D 28wl L) P v
SUEAEN D), B D), B AL RS . IR A B s H A
o TR S E A B 7= A P (B e Bk 24T RIS 1 K L

AT MR RN A B R R E, LR —METREENT
TEIRIE XA RTNEM I TR, RSB AL FRBS 2L TR
UEAEREE, TR A 28R B, AU R R B TR, Bk, SR, bk
AT, (ERRINE T, FEZSR A N I BE I 23 TE R B 28 V000, (AR I b iy ik
BOFRENT . PR 287 OB AR HUS AR AR IR 2, DRIRTRRAIR T 20 484 il PR 5
ISR DRI, b SEIRAE A b R A B BRI AT R L, QBB R R B I 0 4E 1Y
WA g B, sk EIREN, B KRR AR AL R AR, RIS 2 I HLRE

RAAK

AR B R UM SR 2O, SRR A k. ZUE . W
W ERRE. B, ek, R, e, REArERet. Kb, ®BrET
Fer itk b RS 2T UR R BIHE 7 IEARs He T IR 5 — A D e B B 2

1



WO 2014/029071 PCT/CN2012/080391

WIS I B, oIl A B AR AR IR

B 1AM A B A AL S5 A BT SR B RO, R SIIL R R AR A
g kcss (O, AR SL, B2 O R Ml 2T 200
(2) BEANETIAR (3 PEARIE, HESIH P AT (4) 3, 1E2h)E BR R Z8°
BEANVR BT (6D, M RS B /K. WARIR (8) KeKild ERERE (9) MA IR
B0 BAZERA (1D, RS, W (7D AEREEGDKRE. 1 (4 F
DA (5) ERARABANE (6. ZHRANE (6) F=A st ity s B e 1 U A LAH D,
IXHEAFRGE

Akar (1) REAEBEA, R LMEAENIHE (100 BEEmARZE RS (1D
WIERIER S, BWRE BB LRg| e 28 Kk4 (1D W, BRI EZRRA IS
PR, R TR A, BRI

B 2 52 WIRIRE B2 R A AR OCR R I . 2R 7B 1A el (100 A
R (D JRE g ARRE (100 WRIIZMAZ 4R (12), SR IZ
LOBARBIARE (13D, BRUMMBAZR (8) WFER], BrUMEEmAR sk, R LFAE A [ e
(10> ™ Fsh. HTWRERREZ (12) W5ISEH, WikarEhet. BA—&
Fezh bt Rt N Rl (100, BEANZRAES (1o BRI, BROY A FH w4 i 2%
KA AR L FAE 28 Ko as WIRHT AL, A28 TP B2 KA (1D WK
BT, PIRRROT GR B, IR AL . WIRRE (1) SR RIIREOEAR
WA (13) SNRIREZ (12) [ler 20 /9| 3P AR I LU i szl

ARAE (1D M AME SRR EREE, PIAHR T4k Ei8k, HRdHER. R4 (D
WEE ST A K EZRIIEIR, KEZAVUEMEAR A (1D BEi. U200 IR 1% Hvl
FIAR TR, IR T 28 k4% (1D BEAERAER . LI, 3R 0B
U AW ERRE (10> Jéheim i o PR MARRITRE ) FEARXS 28R, BT DORAR ROk
R0 B B0 T AR T R 28 s (1D MBI . 1Ml R AR BIURDRE 2% e il 28 VU
THERI, 78 2R B A TR, AR B AL SR LUK

AN RS B A BN UR, W] DO AR 2 W ), WA K EAR ST REIRT I AR AR H o
WA LI T KR B A R s b LR HE A, TR NOx HEIU I B P, B T HE
AL AL A A3 A RS AR o RIS, AR OKFRAR T A998 B AR, AR OURES T = R
HGE T IZREAT T AP S A

AR 5 T R E 240 mh R RIS AR P 7 A2 s g R 2 T A DAy At T 45U 1 3
M EEE, PR LUERER I, FEEin R LR AR, Hth D] LU



WO 2014/029071 PCT/CN2012/080391

100 % 1000W.
Bt ] 56 A

K12 R K AL S A BT R B, 1 28R4 2 2297058 . 3 T lsfk.
AR SR, 6 AR, T AEERE . STRAZE. 9 TR, 10 BENRA. 11 IRl

paran
E o

B 2 RN SRR MG MCR IR . B, 1R 11 WERE .
12 KR, 13 BLURIRIITARY,

B 3 R HLAA S b i 4 A B R L ke g i . B, 1 RS 2 AR
3HTREMR. A BT, 5 FEAL. 6 KRB, 7 AEES. 10 RRERE. 11 WERE. 14
WA 15 REWUKA RE. 16 REWIAEIAKE . 17 RIWIAHIKKE. 18 kK3
HLHAE

HARSEHTT R

Ph—ANEAR S 7 Gl — 0 L AR R I A5 F RS B R B G AR . 1 3
A ARSI S R R I o R AR T SR A R BTN vl HE A ST R 5 1R PR
L=l e . Wil rp 3 B, iR AR R A (D, 2878 (2. Bk (3.
B (), Hrgh (5. REAE (6). BB (. EFRE (100, WEIRE (1.
AT (14 2230k FIRBAERERUR SR A S, AR EIHIKA RS (15),
REWWAHIKKIE (16). RIWIAHAKE (17D, RIWHAE (18) k.

AR 1 B E A R B HIKVE R T, RBNLA EIA KR AL 4240 H Bl e 5
BRI AL, ERBINLIER TAER L A4%IC 90 BEo G3mRBNUHEE A I sk HE R R T
BHEEG 800 FELA b, IXAF (R 25 T IS A3 R Ih i e A3 1K 51 65%

B 3 hRoR, AR (D MEHZEERINHEE (18) B Fo mil ik
AL AR KA (1D, AFHNER R AGUL, B2 o M z1. milE R
W 2R (2 MENEETREE (3D PIKIED), i (D #a), Hr W
bR (5 ERR AT (6). R4 (6) FeAHFIR IS 51 R LA
Fl, XEAFHRGR. 120G KRR AR B (6), IKEERBINUKA RS (15)
VB G ORI ERE BB A RS (6) R R REHIAEIAOKE (17, ERA
ST RENFAEIKKEE (16 1 Biif. ERIRE (9 WRESNAEAKE (17 &,
R R T RENAHIKKEE (16 B Rl XFERIE A T RS E G K A6 B A



WO 2014/029071 PCT/CN2012/080391

RENHLS HKABER I IF K

KAWL EAOKEE (16) TAERY, FERE A BIHLA BT i [R] IR S G AR
VE RS EARER TRURES 70 K ik 22 R RS (100 FINENRE (11D IEAZE KRS (1D, 4%
B HOEMIIRE . KAV EIKOKIR (16) MENRE (9) ZIRRETRE (14> A
K MR E . R TRRTE (7 R A RS B AL SRR BV H R R
R AR A o

Akar (1) REAEBEA, R LMEAENIHE (100 BEEmARZE RS (1D
WIERIRH. 28Kk (1D MANERE (100 MERRXR LIRS E 2 Pt .

AR IR BSR4 5l 0y, IF LG AN RCR mT DR A A sh L
e HE AT Ao, AR R R . RS B L AR . R
BEAR T HEG B T A T BRI

Mt B bR ie 7R
1 7&K 2%
2 RIVE
3 ey ik
4 51
5 it 4l
6 A 2 F
7 AEERS
8 VAR
9 AL
10 B
11 A [lAE
12 REZ
13 BREUBAR KV 18
14 A5 It I
15 RENWIKA RS
16 K ENHLA K KR
17 RENHLA KK
18 KL E



1.

WO 2014/029071 PCT/CN2012/080391

R B K

M E R AL, IR, BAFEAKRE (D ZRE (2, Bk (3. #
¥ (D, Fah (5. KA (6. WiEkE (D, ERIRE (100, WERE (1D,
R (14) S EMR SV A B, AR RSN RS (15). Rl
AHAKKE (16). KIWAHKKE (D RSWEHRE (8), LREMFMIER A
2

¥y (O BTHTEE (3D 2

Rk (1D BRFRE (2 ERIFETREA (3);

ik (3 M —ANH Do gA s (7D NI

WIS (1D —snERERRE (100, B—umiiANER LR (1) N

B (6) HINEBEERINAHAKE (17, EESATRIAPAEHIKKE (16)

N

ey L3
EERRE (9 MRSIHAEAOKE (17D &R, TR T RIS EKKE (16) 1
Ml

BERE (14 ERFFIAEHIKKIE (160 MEFRRE (9 ZI,

RPN ER 1 IR B — R RS E AL, R IEAE T, bz kds (1D 2R
TRtk

RGP E R | P B — R A= RS E A AL, JURFIEAE T, Pk ik BN B (1D
WA RS (D [5G b O 2 (007 B 1 N P i I o

RGP E R | P B — R A= RS E A AL, JURFIEAE T, Pk ik BN B (1D
NRIAE 24K E L, IMRIABRSULRIE, BREUEE N 5ok R & —E
MRPEBONER 1 TR ) — B RS E AL, URFIEAE T, T RIZE RS (1D ZEHE
REWEAE (8) [FREm -,

ARHEAUR 2R | BT I — R A0 RIS R AL, JLRRIEAE T, 120k HALR A 4240 R 3))
PLAEKAE A T



WO 2014/029071 PCT/CN2012/080391

S~
5 |
]
4| \r\ 7
2?\ g 3
3 / -
2 §l_. 9
Z M\ %
10
- |

x
ANRANAN

V4
/ \—13




WO 2014/029071

15

aN

PCT/CN2012/080391

Sy

2/2

K3

16

17

14

10

11

18




International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2012/080391

A. CLASSIFICATION OF SUBJECT MATTER

See the extra sheet
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)

IPC: FO1D 15/-; FOIN 5/-; FO1K 27/-; F28D 15/-; F22D 1/-; FO1K 23/-; FO1K 25/-

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)
CNPAT, CNKI, WPI, EPODOC: electricity generation, backflow, spiral, inner wall, inner surface, power, electric w energy, motor?,
engine?, vehicle, car?, auto, boat?, ship?, plane?, steam, evaporator?, pipe?, line?, tube?, return, bottom, screw??, thread??, rifle, wall?,

surface?, inner

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y CN 102061970 A (BEIJING FENGKAI HEAT-EXCHANGER CO., LTD.), 18 May 2011 1-6
(18.05.2011), description, page 1, paragraph 0002 to page 2, paragraph 0018, and figure 1
Y CN 102269534 A (TIANJIN AEROCODE ENGINEERING APPLICATION 1-6
SOFTWARE DEVELOPMENT INC.), 07 December 2011 (07.12.2011), description, page
2, paragraph 0008 to page 4, paragraph 0035, and figures 3-6
A CN 201705434 U (NIU, Qunxian), 12 January 2011 (12.01.2011), the whole document 1-6
A CN 201129715 Y (LI, Zhihui), 08 October 2008 (08.10.2008), the whole document 1-6
A CN 202300594 U (SUN, Sichang), 04 July 2012 (04.07.2012), the whole document 1-6
A US 7475541 B2 (HONDA GIKEN KOGYO KK et al.), 13 January 2009 (13.01.2009), the 1-6
whole document

[ Further documents are listed in the continuation of Box C. X See patent family annex.

“P” document published prior to the international filing date
but later than the priority date claimed

* Special categories of cited documents: “T” later document published after the international filing date
e o o 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 . . ) .
e . L “Y” document of particular relevance; the claimed invention
which is cited to establish the publication date of another . . . .
o ) o cannot be considered to involve an inventive step when the
citation or other special reason (as specified) 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
“&” document member of the same patent family

Date of the actual completion of the international search

06 May 2013 (06.05.2013)

Date of mailing of the international search report
23 May 2013 (23.05.2013)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer

TANG, Yu
Telephone No.: (86-10) 82245627

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2012/080391
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

CN 102061970 A 18.05.2011 None

CN 102269534 A 07.12.2011 WO 2013013582 Al 31.01.2013
CN 102269534 B 28.11.2012
WO 2013013645 Al 31.01.2013

CN 201705434 U 12.01.2011 None

CN 201129715Y 08.10.2008 None

CN 202300594 U 04.07.2012 None

US 7475541 B2 13.01.2009 JP 2003120281 A 23.04.2003
US 2004231330 A1 25.11.2004
WO 03033881 Al 24.04.2003

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




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/080391

CONTINUATION OF BOX A ON SECOND SHEET
CLASSIFICATION OF SUBJECT MATTER
FO1D 15/10 (2006.01) i

FOIN 5/02 (2006.01) i

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



i EETE
PRt EIR & PCT/CN2012/080391

A, ETRYHZE
T B I oL
¥ IR E B & R 93 SR (IPC)BR 7 [R)IN 2 FE ] 8 43 2R TPC P 4328

B. &GN

T 2R () fe A PR B SCHR (b B 73 R AR B 7 55 )
IPC: FO1D15/-; FOINS5/-; FO1K27/-; F28D15/-; F22D1/-; FO1K23/-; FO1K25/-

L A 2R U A AR Bk 55 M1 PR B SCHR L Ah AR G 28 SRR

7 [ BrAS 2 I 2 1) 1 2500 e B R R A, R R &R Canfdi D )
CNPAT,CNKLWPLEPODOC, &H, K&, &, #, ®HL, 297, 2k, &, HE, K 8a, B4,
kEk, WEE, W3R, power, electric w energy, motor?, engine?, vehicle, car?, auto, boat?, ship?, plane?, steam,

evaporator?, pipe?, line?, tube?, return, bottom, screw??, thread??, rifle, wall?, surface?, inner

C. HxXxXH

KA SIRSCAE, BN, FEUIAHSCEIR HH R BUR) 23R
Y CN102061970A (L FIHMEHFERTTEL D 18.5 H 2011 (18.05.2011) 1-6

BRI F528 1 D58 0002 BL 25 2 158 0018 B, FHE 1
Y CN102269534 ACKRE S FAUY TN FBAT T A B IR 2 7)07.12 7 2011€07.12.2011)| 1-6

T 1555 2 T2 0008 BX =50 4 156 0035 B, MM 3-6

A CN201705434U (4HEL%) 12.1 H 2011 (12.01.2011) &3¢ 1-6
A CN201129715Y (Z=EH) 08.10 H 2008 (08.10.2008) 43 1-6
A CN202300594U (#pEE)D 04.7 H 2012 (04.07.2012) =3¢ 1-6
A US7475541B2 (HONDA GIKEN KOGYO KK %) 13.1 A 2009 (13.01.2009) 43¢ 1-6
[ HAE CERETIHIIH . X WLIR G & FIB A
* B SCE i R AR, “T” FEHEHSEAENBZ BEAM, 5HiE R, B4 7T
“A” PRSI R T IE R — RSSO PR B B B R R T S oA
“B>  FEEPRAE R Ja AR e FEseEF) X7 RS RIMSCRI SO, B R R, AR BRI
<L AT BRI U R M R B R ST, BRI E S — RS KRR BN B B
SIH SRR A Him 5] Ry N ALK R F T 5) “Y” RRIMRRISCE, Jin 5 S —REE 2 Bins st
RS G B AR B D 4 I HIXRh g &0 T AR AN B 81T 5 WA,
“O” WROKATF. M. BRs AT AT BRSO A BE N
“P” N H T ERE RIEHERETHERMRER A <& RESFIR
] o Ay 28 S B 52 R 114 H 1 &l Broks 23R 25 R 27 H 3
06.5 H 2013 (06.05.2013) 23.5 H 2013 (23.05.2013)
ISA/CN B2 FR IR 2 L - ZE R
FrAE ARG E [ 2 iR BUR s
R L BT I K G ) TR LR 6 2 100088 e
fEES.  (86-10)62019451 HiES . (86-10) 82245627

PCT/ISA/210 (55 2 TT) (2009 4E 7 H)



— E fr g
& IR &
;afjn_j;% gf;;é PCT/CN2012/080391
A ==t S N
EESSR LY AT A AT
LR
CN102061970A 18.05.2011 ¥
CN102269534A 07.12.2011 WO02013013582 Al 31.01.2013
CN102269534 B 28.11.2012
WO02013013645 Al 31.01.2013
CN201705434U 12.01.2011 ¥
CN201129715Y 08.10.2008 ¥
CN202300594U 04.07.2012 ¥
US7475541B2 13.01.2009 JP2003120281 A 23.04.2003
US2004231330 Al 25.11.2004
WO003033881 Al 24.04.2003

PCT/ISA/210 F(FEHEE RIFHE) (2009 4£ 7 A)



ERERRE

b FRIE 5
PCT/CN2012/080391

B 2TAR
TR
FO1D15/10 (2006.01) i
FOIN5/02 (2006.01) i

PCT/ISA/210 F(MHMT) (2009 £ 7 A)




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

