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(57) Abstract: Provided are a vacuum thermal performance test device for a two-phase fluid loop, and a test method, for testing and
evaluating the heat transfer capability and the blocking performance of a two-phase fluid loop at different operating temperatures.
The test device comprises a heat dissipation plate (11), a temperature control heater, a multi-layer heat insulation assembly, a tem -
perature sensor, a simulation heat source (15) and a loop support (17). The operating temperature of a two-phase fluid loop is altered
by controlling the temperature of an evaporator (1) and the temperature of the heat dissipation plate (11). The test method tests the
heat transter and blocking capabilities of the vacuum thermal performance of a gravity-driven two-phase fluid loop. The arrangement
of the temperature sensor is beneficial for the observation of the state of an ammonia working medium within the two-phase fluid
loop, each component within the two-phase fluid loop is examined as to whether a temperature requirement is satistied, and the two-
phase tluid loop is also examined as to whether balance is achieved.

67) HE.



WO 2016/086504 A1 |IIIWAT 00T A 00O O A

@4 BEE GRAEHKY, FRE PRI RIBEN 4.7 KR
fR¥): ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ, __ s A 4% (4l 4.17(iv))
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), KK L )

(AM, AZ, BY, KG, KZ, RU, TJ, TM), i (AL, AT, AHERAT:

BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, —  {04% [l 2 #2540 21 £0)).
HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, NL. NO, NS X e
PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BI, — %%%$W$WE IR LS EDR I 15 B
CF, CG, CI, CM, GA, GN, GQ, GW, KM, ML, MR, NE, (A 26 22 =3 711 48 2(b)(vii)) -

SN, TD, TG)-

SR — Al PR A [ 3 LA PP B0 B B R R0 5, R X P AR AR (] B AE AN [R] AR IR L S pOfE A RE

AN BELEE BEHEAT MR VP4l o I B B ARG (1)« fRIEINIAEs . ZREMAAT, BRI,
AR (150 RIBIER SR Qi) , sl AR E (O R (10 5B S AR VA ] R 1) TAF
I, Bt e gy ik, N EREN P AR AR (BB L AV BT AR A BEMRTRE A5, e, IR ARG
AT BT IS PR AR B R TR KA, B WA AR (1 A 25 B 75 i AR L R, RN IR ]
LA PAAR LA [B] K 75 1K B P17



WO 2016/086504 PCT/CN2015/000834

—FEMARETRAERERRLRER T &

A4 32,
AEAT BMR B HAEFH BTG, LETRA-—MARMAKDERLE R0
AR R ER T ko

AAAADEHARLETFREANIE S LA EMMRBEBEFHER, £
EOEAREHRERR, WRMRREHSBHARDBAKR. EHBHHATADE
BAF, TABHHMARDRE R RRMEFBRA TR P RN S LR SR

AR AMHA, BEAHAKRDE AR, FRIEE ARG R TSNS BN
AR, RIEEFRZEEWRBRATETIRK. LRI AW A KDL 250
BB 1, aAEBE] (BELPAEARE 7. RARSAB I RALNLAR
9), RAER2. HBRERL3. HAE 4 BREER 6 AFFES, XF, L5
ETHRIGETHREAEN LT, BAZ 1L THREAIENZHNTH. 5
FIi M BRABERE, MRS 4 NRDFEALE | AHEZAHRENRY &KL
£, MARE 4 ALRKRER 6 EBEALE | N0, ARKERL 6 LA IEH
BWS, ZXB 1 BoRRETERER 2. SbRER I EBIMEE 4, T
M8 e B Yo ARRE D B AAAARBERAE-S0C~TOCRATTE A LA RATF
Wt e, BAFEMA TN AR, T35 F AR AR E 3 ) R S
T, BEEHRHHARAARDIE, FrEZFHARG K E T AKDE A

REH R, €AW AHMARRDBIZRE S5 XA, XAEH RS HARLAD %,
REL 7 8] 4o A% MR Sy AR 88 N SR AE 1R R



WO 2016/086504 PCT/CN2015/000834

A THRIEE B B AARDBRAMRSEFEST, FIHRIEAEARNE
H RN AR C BB FEHRRLEZRFEENERE, EAENEIRHSH
AR RARE 3 B AL 95 B TRET, LA E ) IR WA AR S BB AT A2 X,
RRENEHRAVABDEELEHRSIHEE (RS 4 2F) F, €
AR AARMRE DR SRR ETRREENEE (RLE | 5HRE 4 209
BB E) i RH K AT

WTEHESHRABDERAREMR ZRIZH GFH R RIS E, KA E
R RG XA KA. Bot, £EHARESONE, €HESHIRK
W5 L E AR A, LR LT AR A PLBTMR AR 9 MK T ik R
AXRBE, TEZAFEEZ, Aafg$FT) R HA0RKRD LI A,

AANE
HETI, RAVRBET —HEHMAKDB A TR XBEE, £AX
AiE 9% 3T AR IR © B JE R B AR IR BT 6045 2Rk Ay e TR 44 A% 34T X
B

AT R BRI, AR R LR

AAAARE R AT AMAXERE OIS AR, KEWHRE, % EMRHK
P BEAABE. BMARFDRE LR, £F, HMRBIRUBRBAZE
BEIH R L3R AR AR E 309 5 B E HIR AR PR T, BARRAE RN
R EFIEARMART;, RAMAARRDRPHELBRREREAEDIR I LG TR,
HERWABLZRAPBBAAD LG EAER HRE. HHRAFREKESL L,
BEAERBRZREAAIARARDNE RSB KATR. bBRER. RSB, I
R A BAE . RMARABHAR LG RA L, 5 ERAANSERERA



WO 2016/086504 PCT/CN2015/000834

E o AR B IEH R ARARE B b EMAR Y RHU Blo & ©AEMMKR, B
RRERELEREBZN, ZEARIRBHE IR EORARMME, FERAR
Po B A A S T ARG L Ao B RAE AR LR A ©
BIRMELALTCT;

Ed, R AABLEARRKRLE, BMARBRAELRLZHAIR, B
AR LT R B ITFATARR AR B EARMAM L, PriffaRAMIBIT 4 NEHA
BEXZEAER LR L,

BEDARR A TR AL BRE, AL BNBAEA-S5C~50TC; HKHhtim
KR T A B A, BBHAMRGBEA-60C~50C; B MABZATH
WRAES, MRE. BHRPRAEHLALE, BEPABENENTREEA
-55C~30C;

PR B AR A TUEEH B HIAGDE P R TR ALIM4 PR
A, BEARBSOREMLEA:

BEBHANBALEZATOORMNFEE Y 2 NEABRSE, B —A
P FAABRANTH, —MLTFAKXEMR O LR,

REERGHHD, MBI LIHNFE | MNEEASRE,

bBERH®O., HOSFHEE | ANREERE, AARERMHBS LR
EESIANBESRSE,

MRBII R BLEHETERE 3 MBRABRE, 2FAELTHARENAE
B ARS8 e RARE 1

EEMRB SRR EREFEE ) 1| NEBEEAARE, EiEEIESH
QAo KL BRREREFEES | NEEHRE,

BHALEFE I ANBESBRE;



WO 2016/086504 PCT/CN2015/000834

WRR ERFEE S 1 NBEAERE,;

AN A BN LGRBFEE S | NBEEAE

o, rfagdn (12). fafd (13) fefaiis (14) M0 B B 35
HIBAR o

P& (11) #9 R A 4B A E G, B (11) ¢9E @40 A OSR
A B H KA R R

Frikds B B A KA Ao, Ao Hoo A

AAARRET —F KA LE XL EE A RARD LT R R F
i, AL ST AR AR D B L R ) AR IR BT 6945 AR ) o FELBT M AR 34T 0 9K
PAE .

Frig iR 30 77 ik 6364 T & B

TH2, FEAEIRBNAZTST, BALT, #FATENT 2x107Pa, &
RS ERE. RARERPEAAESL LB BB RS, AEN
FRA-55C~30C; X ERBMM#M B AIZITRA-55T~-30C;

TR, MAZCHARLBRE, BFEKELZCBAELE-150C; ¥iAaBea
BREEE—MKIBE-50C, Hiks| AR RSB T4, ATid T -FH48 A4 4
REBBBAFDIHERFFERL AL T 1C/h; 4R B 4698 B89 A & A8 Ak
B 369 TAE B

T4, WA RS R X

TR MR, HIBEZ T KIG I DAMIR ) o oy & L5 K38 it
PR Ao A B B R BN AR A B G R h B, R BENRE SRR
f-50C, HEZ FAARRREE TRFH, HERAAM I B ho A 3h £ 4 R,
FRALBORE R FEIELETI-T4; WA R 69 ho o oh &



WO 2016/086504 PCT/CN2015/000834

BT R A B 008 R A AT — T at %) 69 AL R 64 Ao T B Bp ik TAE R
FE T B AR AR E) 2 6 HRFR AT FARE 7

TS, BILEALE ) R, Flebgmf it ol &, mEMRENER
BEEMRNBE, KBFIE 4 695 i%, KFENKIBET &40 RAKRE 569 IR
e, B, BBEAG T AL EMRERE;

T 6, FADRAR DTS AE A MK

ARIAFRET, SHMAKRDRETATHEIN, FEEMBRK
MM Ao E a2 B RE, siEH RGTFARENE, RESRAKDRGR
Brfe: wRXABEHINE, RAENEETEAZHE XA KAKRGEER
B, mEHFBEEHNRAEG, BLBEBABIK. KARBERAN, LELF
LTFHr, RABMAADEILTEAEET, wRAAEHMNE, RELBME
BAREBAARIF, WA HA R A R EF

B, SR HOEEBTEY, FEEMMER, £448M K BIE4

b AR B R E,

H AR

(1) RARLARERE ARG 7 7T 2 F A0 AR E B ML T 64 #oh
FELAT P AL BEAT &8 A9 1E

(2) HAAMA EMEABBREGH, ELAFHEL OSR K A5k A
ARG IRE, AATRSEBMRGEAE,

Q) BERBRENHFEAANTFTUEGMAKREDR T RAIAGKRS, TFH
WMARD ST OERTEREBREBALER, AHETUAERAHMAREL LT
A 24

(4) BTAREZFELEERRERR, ABEITEP I KBRS



WO 2016/086504 PCT/CN2015/000834

A AN ET ARG RL BN BRERT, RAIRAREEF AT RAFRALE O H
THREZLBRETYR, RURFAABNEHERESE,

F A 9t
B1AEHEDAHICAKRDRE R RARTER.
B2 AMMARDE LT HEERBLEETE
B3 ABmAAARSELBNEETER.
B4 AMmABRARRE LG BEEABNFETER.

S AMMMR (ABARER) LEARABOFRETER
Ed, -RAAH, 2-KAES%, -AREX, 4K F, S-EH R, 6-R&K
T3, T-HMALE, G-RESARE, O-RALAE, 10-E54, 11-HHH4K,

12-Fa i, 13-Fatdh, 14-F@#is, 1S-BEMMIR, 16-4xshim i, 17-B% X

e

Ko

B F X
T @AM R AEELES, SSAREABHATEMG L,
RKENRBET —HFHEMANRDRAETHAMEEREEE, WwB 2 Ax, 0L

BN EBwABR. FEBBEMSE. BEAASE. BURR IS IR LR
17,

K, A AT AR 1 BARRAEESIRLT B, KM 1A
A T S AR B3 HU2R 17 49 R 3R, TP AR AR ) 354 Bed 30
AR AAREI 6 6 3 IR A 11 o, MARRE SR B 4 iRk
HAMR I F, EFARFBIVE L, AHAKRDRFTHELSE | BRAZE



WO 2016/086504 PCT/CN2015/000834

BEEBERITHTIR, L FARERINOTH; KB BEEeHHAKS
R RAEHR 2 RE 4 EHRSHRARER 6L, BlLEREL,;, BAES
BBEEAMMAKRDRERGERLE 1. RAFR 2. SBREFE 3. AR 4 I
I S FRARE R 6, URBMA 11 £, FAFR 2 HA48 AR = 3% E30F L RHK
ﬂﬁ%ﬁ&,@mﬁﬁﬁw@%%éﬁ%%;%é%mﬁ%%ﬁ&%ﬁ%%z
MR E 4 EFBE S folREI 6 L, AR IEERISSIIFRML, HiES T
W, B 1S KA RHU e & L MAR, BFZZTRAEXKXE 1A, Ak
ML F A B, EMMR IS AL ERLE 1 B Mt S, IR IR
17T ABLEEZC 10T, A5 4 10 BAEAERKT 80K, A% AT 2x107pa
0 % IR

Fob, B A AR T AR A 4B AR R F AR A A AT A9 AT R,
EohR@AEMEHA OSR A, Hohik S XM E20GRE, NaA A FHH,

AEAB L BRAR IS 5B LR 1T20HBAST e H 3 iFw, BAS
| ZRATRHAR 12 £, BMMR IS HEAEXASE 1 69RE, EMUMR 15 TE
FRBTREEaT AR I3 R ARMMK 12 £, prdfaHAik 12 8l 4 @
HI4BEZRAGDR IR LT Lo P, BEMR 12, AL 13 fofaiit 14 44
A R BT R BERNF F R BRI RIKSABZ S TABESRHARK 12 L
F@mEHES KT 10mm, K 12 5@ F 58 17 A FRFERES XT
100mm, & #1349 98420 -F 10mm.,

BEFBREARLBRASRE, EHFEWE 4 77, ARMAKEL L
AEVANBELRBRE:

OEAEAB 1 ANBRLEHAEFTEORTELSFNHQHRE I MNEAES

BE, £ 124, %5 TI~TI12, L TURAKRE BN I TibA LiA T4



WO 2016/086504 PCT/CN2015/000834

%, IZARNTUNERABPREIAWASINEE, NmALEALSE |
B THERE

QERAER 2 M. MAPHOLSHNFE 1 NEEERE, By
%) T13. T14 = T15,

@btk 3 thito, BoRABER AT O NSEHERSE, BF
T16~T24, 4o B 5 pffc; ARES3 —RZEAAA, ATFTHRERAER, BE
FRE—RTEAMA L

DAEHAE 4G RBEZEFTOHFE I MNEEARS, %5 T25-T27,
SRR TFUNEHRE 4T AR RRFTD R EE,

QRAER N ARK, —REHEREI L HES, 5 —HEEEHIE
SHEAE L. B, AERMREI FoBH B S RKERGPILFE LA
BEARE, HTT28; AEBEH WS FALSE | ARAKERNE PB4
SR E 1 ANBEAERE, BT A T3] A 132, LT ALEEEERE S fo
EEB R ERN T ELTE | NEEARE,

CAFZHES LR EBEAEBRE ZIEH RS & A AFAT49R (a A b )
A, Mga@fb® EH5AAE I NBESBRE, %5455 4 T29 F T30;

OAEMAR LA E 2 NEEERSE, %5 H T33 f= T34;

@B 11 NREHAL KA E 4 MNEEARBE, H5H T35 f
T38, 4 NNEBEA B BIER MM DL 100mm, 4B S T,

BB E R AN EALE

ZRWABET AR A R, oi#kE. EBRRLERHF X, £
A PID ¥4 XiBr 42809 F X, TERABERMART RS RGRAEL. P,

HRE 4G LB ABSRKAEMRE 4 LEREE2 Mokl £I; 24 S



WO 2016/086504 PCT/CN2015/000834

L8R ABRNAESE S ERGRERER EZE B, B 2 7l
(& 28 Folt] & 29 Z 8] & 3% R],5 29 505 31 X W& % 0.5 28 5w & 30
Z A E S 530 50631 X AEH) Rl RE L AR, 4 N hE S g,
HFEREXRKY S0mm; RIKEHR 6 LofiE Bk BRALBREKES 6 Leyn &
31 Bl & 32 2 A%k | MethF L, AAEH2 Loy imBimh EZRA 3 NG
B2 309 A SE I

MR A RS, BRIKAER O RAAER2 LB B LSRG L
EIELEE R

BAR | NBEAENRELEALNSOERAR 15 Ko b F ALK
By, FELEFRBNAZTEABARIRA ST A, RIEEARBRE S AE% 8
BEaTEks 5 KL BB E K,

BRRE T 2 FORABMMB 1 F, HHEAAR 1 9B EAR—5, K#dk 11
0 R EAEFRERRABMBAR 1] SMU A Lsh ik 5 16 KA 245N K Mt b
&y ho e 7 R

Hob, SR 1] 69REAH-60T~50C, W F &40 AR E %iEiTid A2 P
RLMRERER, RAEL RAER2. ABRERI. HRBE4 4RSS
A RAE T 6 #REARE-SSCT~S0CRAN. P, #RE 4 69200 A %4
AR 360 TR IR -

wAED B T (ARAB1 T, FUREEBR6HET). T3 (AAE 1 L, ik
RER2 H@e). T4 (RRER2 F30). T17 ChRER3 #o), T23 (ARE%R3 H
). T25 (R4 L3R, BdR B Axm). T27 (R EB T3 T29~T30 (34| a fo
E#)E D). T31 CRARE 36 v ). T35~T38 (MMM 11 694 NA) ABAEKA

B, BATHEMHAGR 15, BAK 1 B0 i ha b2 TR LBREER, BN, @



WO 2016/086504 PCT/CN2015/000834

Wk BUR BN E S LR 6B E, PR T E D] R4,

A LR R ERITEH RS AARARDE LT R R, MNKXESH
Wh AR RAR D I TN F 6 TAE R A T A MRAE Rt i fo BT AR, P, &
AR ) TAE B AHIRE 4 9B E, MATET, REXTALE | F
BHA 1 R AT MRE 4 IBE, BRE 4 HE S5 RIKEHR 6 K

BE 2 LAY A BAUR T B k@A R AR S b B AR A, BRI
B R T

TR, FEORBRIRIVTEANEZLI0F, WAE (AEE T 2x107pa),
HEAMRE A EHE S, BAEH O ARETE2 L Em A EA RS
BAEITRA-55C~30T, Bp S BANTF AR, HERAZASHFE, B
AR KB AARIn H B0 BAE TR A-55C~30C,

YR2, AAZCHRAEBRR, BRATCEALEZ-150C, §FHiRAk
EREALER (2). #BRE (4). &=241E (5) FRKER (6) WE LM #
MR, LHERERE, BARGEREERE, ARZHHAKRETE LR
HeERzE, ARBEREY, FEAMMAR 15, ERAAMAKRDREIF, @
AR S RE BB HRLE. HRBERE, PRALBOEREE, 4
HEMRBENBRERE-S0C, SHRBRALELINEF TR ATLNF
IC/h o, AN T4, MR B IBERR A RAn AR K6 THBA.

TIR3, BMIRAFRAE A WK HB— LG T RE W EL B oA E (apt
BAH IR o # ), AE B R B Ao AR P IR 4 Ao 2 64 F) B B 0 B AR e
MEW DB E, EHERBOBRELEFLE-S0C, RN ZAEEATHFE

AR DI T T8, AEBRARMABZ ORI EABRRFARLBZNE
BRI FH ARG T, SRAMMmAS A 0 0f, BMIKIEF) LI

10



WO 2016/086504 PCT/CN2015/000834

BETHRREMS, REABSWRDE2HBRERAIEFHRENEEILS,
RA Yk s 50T o B AKX B9 T £ R T FHADRARE B ALIRAS #1587 o,
REBAYRABIET, FERLBORBERA. Bk, #HHAM o E 6 o i
oy F ) Bt A KA BN R AR — AL 69 R L E 4 e kT R AL TAE
BT AR AR ) 3 0 IR AR 2R

T4, B RRALBGHE, BB, REMRENE
B, REBFIR 3 6h ik, KBREIAERBET @A R D 3569 3L IRAF AL
Ed, AN RELAERET &R IRKE B HIRAE RAE ) BT, TAFEEA
B iEANRY G, wELARN-50C LB E IR, RERRMUE
“40°Cy -30°C\ -20°C...... TAF % B B 69 AR IRAE #AE J) o

TS, PR BT AR A K

FEIARET, %AMASRDREITETHTAN, REFELEFEHK
WA B e B RE, EH B AR R BT RRE, £E
ARSI e [ e R AABEHEE, RASWEATY S FiRiE
T, AR AT IR, EHFBEFNR, AEBEBAEIK HARE
ERA, AEREH TRFH, AARAAREDELE A LR, o X AL
WG, REABWHBERERERAS, M)A R0 AAD LB AL TER

ZEMR, AERAHRLRHEFEEHRG ML, FIFATRERLANK
PHEE. LAKAZBGHPRBENZA, HEGEMER. FRE®R. KitF,
B aea AL AR CE XN,

11



WO 2016/086504 PCT/CN2015/000834

L, —F B ARSI % AR AR R, LR T, 836 H M (11).
WiBmAR. FERALEM. BAARE. EURR (15 B i (17);
Fd, A (1) BLRARRAZTRATL LR (17) 6 L3, AHiAK
BB E s (3) AR (11) ¥, BHAAITSRGEERE (4) 32
BHAM (1) F; HAAAKRDBFHELE (1) BARELADR L2 (17)
T B ERAEAMAATEGRAES () HRE (4). 424
i# (5) g% (6) b BEHABSZEARMARDRGELE (1),
RKAEHR (2). ARESE (3). #RE (4). EZHE (5) FRAKEH (6). #
MR (15) ARBH#AR (11) BB ERE; FERALMG O RAKAES (2).
kS (4). #EHE (5) ARAKEHL (6) k; AR (15) % RHU R4
CARMBR, BRLEAZLSE (1) W; REABRKARKR (11) BET/HEREY
B A I, LB MAR S0 3 S % B AR 2 18 69 49 ho A 5 (16)
AN M HA L8 ho e ; IR (17) HEEAEE 4 (10) ¥,

£, REALE (1) REARMAK (12) L, Bk (15) AEBLXK
A& (1) AR, ER#R (15) TEGF R ALB4TRBRL (13) BIA
fathin (12) L, Brfaddr (12) @3 4 Mk (14) BRRELADS §
% (17) k;

MR (15) ATt AL BNEE, REALE (1) 9B AH-55C~507TC;
FHAAR A0 F R F AR (11) #90R 8, 12 A8 (11) 493 8 4-60'C~50C ;
HimmHERFHILAAER (2). #RE (4). E4HE (5) F%KEH (6)
RS, REMABN A IEITIREE A-55C~30C,

2 oA Z R TR HAMAARDE LT A XEEE, LHEET,

12



WO 2016/086504 PCT/CN2015/000834

R B R BB RALE N

ARE (1) 94 ANER EEZ[EFOFHNFEE V2 NSEHRE, £
—MEFTERABHR Y TH, —MEFRARKBHA 6§ Lk,

KAER (2) ito, MHFEILL2HNHFE I NBEARE,

BEER (3) Hge. BosAHE | MNEEERE, ALREE (3)
A LR EE Y I NBEERE,;

RSB () MR BEFAEF AR EINBEERE, 9L FRESR (4)
09 A AR Fd e R AR )

ERERE 3) EHE 5) HRIREREREEZ Y | NBESRSE,
AERAEHIE (5) F&KRE (1) HRIKEBLHEEEZ VI NBEEBRE,

EHE (5) LA E 1 ANMRBESRE;

MR (1S) EHFEEZY I NBEEEBRE;

A (1) HALAGYRGREAFEELE S 1 NBESRSE,

3. oA A E R R HMARDTRATHMAEXBLEE, LA T,
rid g #ax (12) R # (13) fefa#iz (14) AHA BB T B R B4R,

4y e A ERK 1 A HMAADE LT MR RBERE, L4848 TF,
FrEg A (11) #9RRABMRIEGR, AR (11) 9 @AW H OSR B
BR R A Rk

5 e A ERK 1 AN BHMARTELE R RRRE, L84 2AT,
FRid B m R E A F . . o S e B

6. —HRAWRANER IS EE-RAENABREENHRARDIELE
Hrp BT &, AREET, AT B

VI, BRI R (17) ZAAEEL (10) F, BAZT, HFALZHET

13



WO 2016/086504 PCT/CN2015/000834

2x10°Pa, HEMASE (4). £HE (5). RAFH (6) PRAEH (2) Lo
R A BA BIIRE, QEITRASST~30C; RERAMIAEN AL
FR3-55°C~-30°C ;

T2, AZEE (10) HHRALBRR, BRAZCEAEZ-150C; K4k
BB AR EL —NRBE-50C, Hik 3| B AKRE S T4, ik Lo
W B RELAF DR REREALZMNNT 1IC/h; R EGBEI AT
AR R0 TAE IR R

T3, WIRAF A A WX

TFRBEMMMR, HRBREGT KRG pEMBRG MBS £, EFRE A
PABR ) I D R B AR A R B e R & e R BB AEGHK
£-50C, EiX 3| MAR RS R LT, B ERAMA RS 6 I Ao £ H R
FE AL B BR TSR GH TLTH M)A A 55 69 Ao Hoh b
KBTS AR 6 BRI — AT i R 69 AL AR R 0 e 2 £ Bp S iZ T 4R 8
FE T A8 AR =) 6 AR AR IR AL A

T4, BUEBREALSNS R, R hmty £, B ETHREZHE

BREBNREBE, BRI 3 6954k, KBENKEET A48 RAKE KGR
A, LF, BBEANTXNATHREBLL;

TS, AR AR E ST AR A MK

ARIMEEBRET, SAMAERREETELH TN, REEMAR K
A A A Ea) o it B RE, s s| MBI HFRBE, REAAAKERRGMR
Brise: wRAMEFRNGE, AABHBERHTAZHE R4 RARGEET
Bk, mEMNTRIEHALE, RABBERIK KAMRERIT, HEEKE
TR, XABHMAAEDEABEEET, wREAAEHRE, RLBEME

14



WO 2016/086504 PCT/CN2015/000834

BEARERFAAS, A BRI E LR R REF

7. dodt A B K 6 Frik ) B AR B A R A AL X Tk, LEAET,
PR Y R2 e BRI EY, FEEMMNE (15), HAHMAIKRDHEIEZT, Jodk
AEE (1) BEEE,

15



WO 2016/086504 PCT/CN2015/000834

L L T TR LR PR T Y 11

sssaasnasescnntnnansnafus

EY YT PP RPYTTTY SRR TR 1

th
1

A 2

1/3



WO 2016/086504 PCT/CN2015/000834

700

A3

A 4

2/3



WO 2016/086504 PCT/CN2015/000834

TR + Zm 495

100
100

100 100

S




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2015/000834

A. CLASSIFICATION OF SUBJECT MATTER

GOIN 25/20 (2006.01) i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO1N 25/-

Minimum documentation searched (classification system followed by classification symbols)

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)
CNTXT, CNABS, EPODOC, WPI, CNKI: vacuum heat, fluid loop, two-phase fluid loop, HEAT+, FLUID W CIRCUIT, ISOTOP+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 104483147 A (BEIJING INSTITUTE OF SPACECRAFT SYSTEM ENGINEERING), 1-7
01 April 2015 (01.04.20135), description, paragraphs 0031-0069, and figures 1-4
PX CN 104483346 A (BEIJING INSTITUTE OF SPACECRAFT SYSTEM ENGINEERING), 1-7
01 April 2015 (01.04.2015), description, paragraphs 0040-0068, and figures 1-5
PX CN 104502392 A (REITING INSTITUTE OF SPACECRAFT SYSTEM ENGINEERING), 1-5
08 April 2015 (08.04.2015), description, paragraphs 0043-0074, and figure 1
A CN 203512059 U (SHANGHAI INSTITUTE OF SATELLITE ENGINEERING), 02 April 1-7
2014 (02.04.2014), description, paragraphs 0029-0046, and figure 1
A CN 103232836 A (INSTITUTE OF MODERN PHYSICS, CHINESE ACADEMY OF 1-7
SCIENCES), 07 August 2013 (07.08.2013), description, paragraphs 0027-0046, and figures
1-4
A CN 103482087 A (SHANGHAI INSTITUTE OF SATELLITE ENGINEERING), 01 1-7
January 2014 (01.01.2014), description, paragraphs 0006-0032, and figures 1-2
A GB 2498373 A (ECONOTHERM UK LIMITED), 17 July 2013 (17.07.2013), description, 1-7
page 1, line 15 to page 5, line 10, and figures 1-5

[ Further documents are listed in the continuation of Box C.

B See patent family annex.

N

“g

K

“Q”

“p»

Special categories of cited documents:
document defining the general state of the art which is not
considered to be of particular relevance
carlier application or patent but published on or after the
international filing date
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)
document referring to an oral disclosure, use, exhibition or
other means

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

g

“&”

later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

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
documents, such combination being obvious to a person
skilled in the art

document member of the same patent family

Date of the actual completion of the international search

06 March 2016 (06.03.2016)

Date of mailing of the international search report

24 March 2016 (24.03.2016)

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

ZHANG, Hui

Telephone No.: (86-10) 62414482

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2015/000834
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 104483147 A 01 April 2015 None
CN 104483346 A 01 April 2015 None
CN 104502392 A 08 April 2015 None
CN 203512059 U 02 April 2014 None
CN 103232836 A 07 August 2013 CN 103232836 B 01 July 2015
CN 103482087 A 01 January 2014 None
GB 2498373 A 17 July 2013 EP2802832 Al 19 November 2014
US 2015020999 A1l 22 January 2015
WO 2013104884 Al 18 July 2013

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




Bl br R i RS
PCT/CN2015/000834

A. ESULRES

GOIN 25/20(2006. 01) i
FEIE E B 732 (IPC) 23 [R] B 14 B B 22 0 ZSIPC A 9 7 98
B R
R AR R B SCIR (Rl 2R R A 285)

GOIN25/-

L TR R PUB T (1 B AR AL PR B SRR LA A ke 3R SR

7E [ FrAe R 2 f e T BB iR 2R, AUER AR RE GufE) )
CNTXT, CNABS, EPODOC, WPT, CNKI: EL&58y, HiifhEIRE, #4, PitHIAERE, [R47%E, HEAT+,

FLUID W CIRCUIT, ISOTOP+

C. AR
% By IR, HER, JEHMECEE FEE i

PX CN 104483147 A (JLECZSTR KAT58 R YSTEE) 20154E 48 1H (2015 - 04 - 01) 1-7
B EE0031 4 -0069E,, [ft&E|1-4

PX CN 104483346 A (JL3{=3[A] KAT A R AABRETEER) 20154E 44 1H (2015 - 04 - 01) 1-7
5500408 -0068E,, FffEl1-6

PX CN 104502392 A (Fb3{=s[A KT BAREIEER 20154E 45 8H (2015 - 04 - 08) 1-5
550043 8- 38007468, BitEL

A CN 203512059 U (B BE TEMIA) 20149%F 45 2H (2014 - 04 - 02) 1-7
T B 55002988 - 550046 8¢, BT El1

A ON 103232836 A (FERLEEIEAYEVIZET) 20134 84 7H (2013 - 08 - 07) 1-7
A5 550027 50046 ¢, [HEI1-4

A CN 103482087 A (Vg PR THEMFAT) 2014 1H 1H (2014 - 01 - 01) 1-7
A5 5500065 - 55003288, Bt El1-2

A GB 2498373 A (ECONOTHERM UK LIMITED) 20134F 7H 17H (2013 - 07 - 17) 1-7
VLARF S LT S5 1647 S5 BLEE 1047, KiEI1-5

[ B4 ook f0 3 il . TR R M

SISO R AR IRAL.

*

wpr N TR EER T IR — BRI «pr ERBAMGARELE LT, SHEAMRM, @7 RE

«FﬁEfgiiggi;i?i;ﬁﬁﬁgjgﬁ?ﬂ%% e X BIREC, SRR WEERAS IR

“y g X ﬁ —5 AR BN £

b G/\FEEIfﬁ?[ﬁﬁﬂ’]iﬁlﬁl%ﬁ'@ﬁ%ﬂﬁ%ﬁﬁ%[mﬁ’liﬁ( an B wy» %%U*E%E@Iﬁﬂ LS H—RERE EREEIHEE I
D Gaxi TAMAE A AR AT R, ER R

wor WRIATE, (0, RESEM I AT SR S

wps AT E 56T R TR LS T SR EO 10 5L By A @ FBREREH

Frtar 2 S B 78 AR e R A A R A H3Y

20165 35 6H

20165 38 24H

TSA/CNF)A% R R HR 2 Hirhl:

A R RO ] [ 2R AN PR (TSA/CN)
o [El L T T E XA A P i 65 100088

HZES (86-10)62019451 HLiESTH (86-10)62414482

KN

% PCT/ISA/210 (55271) (20094E7H)




B R R e
AT TS RIBI R B PCT/CN2015/000834
R 3 SR (ﬁj‘gf‘m i A (ﬁfgﬁa)
CN 104483147 A 20154 48 1H xr
o 1 -(-)-4483346 ------- A 2015f|54ﬁ 1H 3[3 ------------
o l -(-)-4502392 ------- A 2015f|54ﬁ 8H fE ------------
CN -------5-63512059 ------- U 2014ﬂ54ﬁ 2H 36 ------------
ON 103232836 A 016 S TH ON 103232836 B 2015% TH 17
CN 103482087 A 20144 1H 1H x*
@B 2408373 A 2013£|57H 17H EP 25(;5832 Al 2014ﬂfllﬂ 19H
us 2015020999 Al 201533 18 22H
2013%E 74 18H

Wo

2013104884 Al

= PCT/1SA/210 (FIELFHHE) (00957 H)




	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 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

