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(57) Abstract: An acrosol quenching device, and a test system and test method for an interfacial heat transfer coefficient of a part. The
aerosol quenching device comprises an accommodating cavity consisting of a plurality of plates; a rotating component (7) is mounted
between the two opposite plates in the accommodating cavity; and a nozzle is installed and fixed at the rotating component (7), wherein
an angle between the nozzle and an axis of a workpiece (13) can be adjusted; and workpiece clamping holes are formed in some plates
forming the accommodating cavity and are used for fixing the workpiece (13) after the workpiece is placed (13). The angle of the nozzle
can be changed; and quenching situations at different angles between the nozzle and the axis of the workpiece (13) can be obtained.

[ L& 5]



WO 2020/177259 AT {10000 000000

(CN). BT E&@ZHOU, Weiln); FEILREHE ST
I X B #5795, Shandong 266590 (CN).

(74 KRB A FEZEMIR= K E S R B JINAN
SHENGDA INTELLECTUAL PROPERTY AGENCY
CO.,LTD.); HTEIIAEFETAE T 177035 &
¥FI1%B308'%, Shandong 250061 (CN).

B IBEE FRHEIEYW, ZRkG MRt ExR
{747) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, I, IN, IR, IS,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR,LS,LU,LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXTF. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CIL,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, ID, TG).

KERR
—  BIEE R R (FAF21506)) .

G WE: —MAFHEXXEERE., THEFOARARLOMNARLE LMNATE Hh, A58 KRE,
BT A T ARODT M 00 s IO A A R O S A X O BRI 2 [ 2 e T e e A (T
Jok e S A (7 g2 ke I E W, SCELMRME S TR (13) RhZR 2 AR f B AT PTIR A A A S
JiE R 2y SR BT B TR AL, Prid TR LA UE T (13) JEX T (13) 34T 8 .
M AT A, ATLMS RIS T (13) BRERANF A T I KB



WO 2020/177259 PCT/CN2019/095539

A
9
Fi
*
i
e
P

RAF S 45 R Ba9 MK, & 2 RO R, 77 k&

AR

ANFFERAFEFRBERALR, HHABRAEFKREE, EHERaERE
B IMIK B RB MK T ko
FEER

W, LA S A B AR A R AR S e A B R A, AN i S A SR ok e
8Tk, C AR R ERE T AR AR Y AR A RR, B
WA AR R, AP AT S BT, Bl EA ARG,
ARIAFEREHIER, THEMTF, FRESKER S, EATERE T ITH
8y, fafd % H 5.

VRN R R R KR OB R AR L R EAR R, Lk
B AR — R A R BREAMPTEBY I ERER: LHEKAE., Bk
B, #RtEFo ATHEE I MR —EWERE, 2RI4AFTHRZEAL

fedi kK, WhRBEEBPRR, TUAE e S I 4P T a8, & miYg
e T4 PO R B iR, HHEGR IR T X480, B e B K B A5 5 69 Ao 34
RE A R, H5HTEHR:, HTERASHEEE, mRRER, ZES,
Rete N eBOREF, WHCEE S TR, #OEE G 4R @SR IEF R
Sk, RRAFER/ X AT X, ERRIETRHHBENFR, THAMHRSD,
MK AERY, RAEESMHRAT IE, BAEMRIK, R=EEMHRFTE, §b
AT HERETA, REEHFRA R ITLZ —,



WO 2020/177259 PCT/CN2019/095539

B Ao R KR A R R R, R T AR AT AT ARG
R, R ERKAARKRS, FBHRRAIIFE G KA FE KT ik,
LR BB MBENAEE, AXAMNESAESELARTHMEA R
RE#S, EEIMHANRLBA, EHBERAT, THARAX2TEE5RTE
IREARB) T Ty AR BB R W . W T R WAS TR A A ] B8, i
HARA WA LRATERTAAR, FIHOERGRRWE, RALEDH
FTIMERE, THARLFEACRBL, XFNERA L BIL I EKRKL
R AR N R IR R, RE AR AR &R R A0 # 2 F KRR
0. BOL B RARRE R, MBAFK, ¥ TR G LR E Ak E—

B, ZBpeRRA A, R mERAD KAKRESR,

LEAERBERREF DL T4 2w #5 R L, BRI A, KB E
KBEE—F ik, LFFREA-MFRGERTL, BAAIEA R, &
KARIF G4 &, LAEMAL TIRENMRAIER SF KRR, 3R R
WG KA A B AR BT AR AR FQIER . LFFREHFRLGF K
A AFEKEFRTER. LEFRTARGAHRE, Bt R K, 532
A FHWRERGFE KM, AFEF KRG TEZ AT A58, W A F4 244 L
B EmAFIRE, FRE, ARBELTHY, FERLFTE, REK, LFEFKRY
AR ) 5%, A FCRATEIANMR L OGIR BB, B K, T RAM AR L e B,
TUBFECRTR, READTEZANERBLET R, TAREE L AR
I, FRIZT LR T ASAT HAL 2 7R 69 4R

RPAANBEFFLF AN, LFEFXBEEFESFOAINZERFREE, FIRTA
ey ZxiE, BEFRKNEGFLERIRAME, ZAE—EFAE ELH T A



WO 2020/177259 PCT/CN2019/095539

FARKHBREILEGREERA, 8T IHAEAEFRIEFTH R AL TR
M AN Ay, BLAT A R R A BEAR MR R TG G T

Bt ST TR R EE M, A2 AR A AR AEM AT FRIAEN, F&
CARR)

W

— AP REHYK, LHETHHGRBESL, THERL, URR
F

AAREA . RREE. REREN., kA E (GAR), REAREXRE, L,
ROERBERAFRAEFEREIMEY A BARKZ —, R ERHILE AEZH

BmEH . RAREHFERHY KB Bk, HANKBRIATFED S
BERNRZ AT FEREL, STHARAFEREENEELLETEE L.
KHARE

ATHBERAFEARGIRE, ANTFRAPTENZI —ARET —FALEHF
KFEE, ZERERFTEAL, BRTERTREAREFK, LTERTEMELP
e FE K

ANTFRAB T T T AFFREE, ZRERBAATART ERAL:

QIEEE TR B W TR, PTEEWZIET & E A3t 6 R HRm Z 0

GRA R, PR AR LR B RN, FRRE S TR Z
A E

WW

ERLE
P A B o B RE A 3R AN EJF IR TR R AL, ATk TR kLA
B IS T3 TE

ANTERAP T LA R EDSRTRT EAZL, TOMFETH 5 T4
AR ARETOFRBE, I, ZEELTARIAN THKFRE, T4
FREBBATFR, FRAALERE, FREHATFEREOG R, ZEET
RARBEEREL. REREHA. RAEALTHEE, EAFFHTHALEFK



WO 2020/177259 PCT/CN2019/095539

WA, R BIAFENERRERLE— I3 TFREH THRAITARR)FHRET
& AT, AR T E S KA R
ANTERAP T B I ZRARMT B4R o4 KR LGNK AR R, Z0&K
AARATEARNAFTEKREE, ABIUTHARATERIN:
R i e AN 52 AW A %Ae ik, TAT ARG R AR NH R
B—Z B A AR, AR EORANTRZERRAGME, TEKRELA
"R PR B IR AR K
T TAHSLAENMBEE, rEMBREERNE ) T4 REENERE
HHEMGM R G, PRt BT R R B E A PAT AT LA
AR RAT 69 AT KR @ 69 R B - AR &, FHF KET B R
& R 40
ARAEAF B GG B BOR m A R A, BEMIA T E KT AR /T B8 F - B 1] o4 2p
W&, WERAEBEEENELLEDE;

FEAp L, RAEHHAEEN (A6 ZERKE X aFR RGOS EE, A

S

EBHFaERAKENTHRBRE-FRA2GE, 23R EHH, KT HEE
@A ENBE, LRI ERER K,
AANTFE P T B Z ZRRET B EE KR LGN KT &, AN
KT FATAHAMNKEARFEIN, LRIATHR T EFEIRL:
FrIm#a 2R ERE, RE—ENNAE, HIHBEZEAETFREEY
IHAEXILA;
s PUIRI S R R R L

A EEKR, BFIHAHNBERSE, 120

iy
'



WO 2020/177259 PCT/CN2019/095539

Freg G b A a2 R4 FREGGREFNEMETENIATER, AL
i+ HE AT R AR BCE A AT VAT it A2

WAEFAT 0 B FE K R @GR -0 AR P&, FEEXKBHESRS
G EE &

ARAEAF B 69 A4E T BUR R R 2k, BIREF KA 5 2108 B -1 1) A 4p

W&, WEGHHBALERNERRED &

S

FEAp L, R THALE N AL ZEK B R @A R K EE, AR
EERaERRAL T A BE- A FE L, 23R 2 F, B FEAL
BRI A, WERF@AERE L

oA H KA, KAFWAH 3R

ANTORAFFERZESRTRHHTEAL, TIARENHE &R
AETOFERERL, it, ZRILTAEFAK T4 KFRE, S ITHFXE
BHEATEKR; XA REAE, AREAEFERRBY IR, ZRETELR

7/

Rlsiw A, AR ES L. ARIHEE, TAFZIHTHUFF LA,
RGBT B 69 SR IRAR 3t — 3T KRB 8 T ST AR R F IR E A5
A, CARAE T LF A KR

AnTFegMRX R %, TOAFEIRR LR, RERHEA L. RRRE &AL

A

&3\3

F, RAEIAUARRE. R IHAZNGFOEREAL, AXEFKIZLYH
ERMBRETEO R OERRAR, REAFFRIEHELMLERGT EXE
ol B AT

)R AN TT 8 — 30 B9 BLIA P I R R AR AT A TR — S R, A
Ty F R BRI R T RERNF, FRMET KAFHRYRE,



WO 2020/177259 PCT/CN2019/095539

B 1 (a) AAMTFRAGTFENTFRAGEETEFKEESGZRE;
B 1 (b) AAANTFRASITFE AT RAEETEHEKEEN = HAA;
B 2 A AT RASTER T RAGEE TEEREEN AR

l

4 5
3ARNFFFEHPTER T HAREM LG FKEEGHAALE ;
B4RRANFERTERTFRAEREFAEFXRETH I TR,

B 52KRNFEAGTRLIAAEKEETETHE;
B 6 & AT TR BRBAAZE
Hod 1, KM 20 AR ITAFEEIUIL; 3. AWM 4. TR 5. TR

IARERRI; 6. RBEERBEIL; 7. "WHE 2k, 8, AMITH4E R

s 9. A 10, AR IAFERTIL; 11, &R 12, BEKR; 13, T4

14, #T#; 16, B 16, A K 17, KB E,

AR F X
RAZAGH, AT il ARG T, § A AN RAEE— D3,

MedE B A 459, A4 RGBT A M AR Fa A RiE B B KNI AT & 3R AR Y

B AN RGBT A48 B A XL
EREENA, XEMERGRERAATHALALKRE®RT X, MIEEHE

FRAFIARIE AN TG TP R 5677 Ko de EiX ZAr4E A 69, RaIE LT L5 9 9A 5

i, EMERH R CETHAHELHH KX, woh, LR LEMYL, L&KL

BlF b4 ARG “O8” fo/R O B, A/ AEIFIE. TR, BIE. B

. BAFa/ B EATE B A

BREPI BT AFFREE, ZREEATHRAREFLEF K, L



WO 2020/177259 PCT/CN2019/095539

AXEFE, IHEAREERTERLERALTHARE, AP, AALHEEER
SR LR, MAFFREF RN, THOREFLIALHEMEN, T
HERRERNTALEF KL ZARRNOEE, #ATF iz It
FAFFERTM, FHEEBRTHER AT RERH, KKK A LTHA,
HANE 0 AR AFEFERGE &,

ST E, ALMEA1 (a) B 1 (b) Firw, EALHEETOHE
1. TR 4, MR 3, AMAR 9. ATAR 14 F2 54 15, Lz TREML F 49
ERMR AT, BEMTIETT AT, B EHRZ 0K R BT,
BT RFHHH, BEFTR.

B—FHPTF, WHELEEETHAEEOENHE L TREMT7, 208 H
16, H PoRoF B & 7T 2e 440 7 LA 1K B 2 A R acil 6, BgeR Bl & 7T 2e 4
B 7ok EAA, BREL 16 MRS, RABTEL, ERFALATR
B IR A BN B,

BZFERBTF, TREMEAMERFZZERN TR, £THME, mE
TR RHA LT B, B, Tadssh v 5400 T 5 4% 09 AL 3044,

BARGG, ritdh AR L, WM EFIL, R AILA, #kEEHHGARE,
AA A& TURERSA, BAMAN—RETEANKRLE, TR EEE
BR B N6, Hbshthsh A 52 F & 16, MARNBATER, 22 A& 16 4
TG — AR, R B e AR L, iR R AR BERGBILA, B
by kbR SHRRNFATE B, BT AR B R A L TR B &Y,

S E 2, 3P, MTRFZEE KRS T, BE TR 14 F 5

15k, H3BAFR R TR B RXeff B SRR B € ek desh 7 £, @A



WO 2020/177259 PCT/CN2019/095539

wedbdh, TUAEHL 0~90° "REF K. Yrdihitid 90° B, BRI SR I4H4h
B4 B 869 F KR @R FEF Ko

FERAANAE, REBRRWHGxIEMH T BEZ TR 14 FEH#H 15 £, H
B2 77 XAMRTIE 2, AREFREE, RABATECxHE4 7, & T A 2|
"RURSE S T L6 B4y, JFEandesh b A4 ERA AL, ATFRENE.

Ht, AFFREET AR THKFALE, x5 T4F K EEHTEK;
Tk AR E, ST AFERE B R,

BE—FHB TR, ALHE 4 77, THBELEEOEIAERRIL (5
AR AR TAFE F I 2, TR TR RITIL S5, AWM T4 XTI 8. AR
IAAFERTILI0). FAR 1. BER 12, REE 17, £, FI4RIILEL
ERIIL, TRTFREREE, BRI,

A, ETRATEG IR, LEMRIAEXRILS, AR T4
EERI N0, RFFTHEG TAAERRIL, QLMK I4ELRTIL 8. HMIk
IR RRIL 2, RILEGIEEH AT 40855,

Mt T &30, TRHTIHKFRE, AL REFERHB R E.
SLBE, M T AFG 3 B skt shak s 90° | BP I XK P30 B 49 TR K R @ B AT
HEE K,

R TAFFE R ILIL, TH LI A 3R F A KE 7R, SLE AR T R BT
BT ERE R, BARNR G E L F K E | ER

IHERRILTARERR ARG T4, AEREEFIHRESERHLE
BT RTILA, RIEEET,

RILABKTIHARL, IHELRILE A 1320 H B, HBFEAT



WO 2020/177259 PCT/CN2019/095539

NEHRBRE 17, ARBEERESI/HALZZATHEINA, FARR 4L
ZAFF KRG B,

Y I REETR IAHAERRIL 5 i, REBTUAAESLANTHGILA,
FREE®AIHRE; ¥ THFLEAERMIAFERTTILI0 6, ELasT,
Fb A B ABE ZRM—2 67 X (thdelFiE) 540 F KA BEFER, L
B MR 69 B 6,

LFRH, FEAT R T AR X RE B2 Tavdedh 7 £, st TH347
RE AR REREKR, FF A B 0~90° Z AT, ksl 7 TRELTHEL,
JIATRI 2, KA RNFEHE CCREES THFRABGES) TR,

BT R BE, S T T AT R e SRR A A, HP, RS Ae

MEBRTIHENTREG TR, RASKESE I WEAKEE, LA’
BHAR SE AR 11 Ae B 2 S 12 3t A 34T ) 2 o

WA Ao, AR R R L e A B — R AR R, AR AT R AR A AP R R
d, FFIAERRILA, #AREF K.

R 1) s

ZFRHBIRE T ET EAFEHRA T —AEFRETNEFRBERER K
MR R, BB 5 BT, TWOR G RARN OS5 E RARK A AR
SR, REH. BAK. R, TRRETHEN R ER S KAAEE
P K AR G i 0 F 3% AR B R IR A it

RO A9 RN O IR PR R AROR R AR, k', AE. B K
R 2R R,

T Aa9ILIENH K EAB, TR R AR & 0908 8 IR B/REMNFIn E



WO 2020/177259 PCT/CN2019/095539

W, i

AR B HCAE R T AU A i i ) 0B B AR R AT 69 T AF I KK @ 8908 - B 1] 4 2p il
%, KA OERARRRILZ R, BEFERKE46EEH 4T+ E 547,
fEHF KGN BT mE A8, RBHABGMIENTBE T aEREL, A
B IR ARG KITALAF 2R B - A &, LR HIER 5RNE

BATL NG Ens, HRFETHASN 2B ZME RS FoER AR LGIEE

16, A EEMRoERARLEN T EE-RA2HE, 23R 52+ 5, 1£
HHEIBEGTENEE, WRROERER K,

AR P, FhEBRFeRZ - R &IE, F % DEFORM %:4, #

W-I

Jii DEFORM #: 449 Inverse Heat Transfer #£3k, F# K EM698 4L H#iT+H
ST, () F RIS R d 1 A 4 K T Ads 69 | % 3 £ 4, DEFORM
BAFR R AT —ANE KT AZ09 45 Ao )5 DEFORM sRAEALAZ B 06 & af tb 47 Ak ok
A B I R B AR 5 R A7 B A I IR R A3, SR LT AT L AL B34 B
—ARMEAE . REAAZFZATH 2 KA AR A BUE K A2 69 4038,
5 ME AT, EARpE, RETHAEN A ZAK B @E#k A
HegtsEE, A EEHRafi AL TN TR EA-FHAHEE, 23R8
W, B HEARLENEE, RRFEEREL, IRAMBOTRE, &
REERRHEREGEXRTRAE,

BB d, LITRERFRRE, R THEFET, REKBRE
o R A

BZFARPTY, BEAXBA, —AARTRUEAKRES, Fsh—AnEK
RS CRAED KR EZRARAE &

-10-



WO 2020/177259 PCT/CN2019/095539

AEAFA, —ARTFMNEURGAE, F—ARTFUEAGAZ, b
BB, Ak, KSR, ARITAAS, —ARFNE ARG R, —
AR T B AR A R

e —MAREG TR T, BT FERK, LB, AFitArkitTE
A, BN X T AT A A

ZEATAFEARRAAE, RRGHAL. RRARESAE. LEKL. 7R
RARRE. PR IHLANGREERER, HOEEKI LKA IR
THGRBERFE L, BEHTEEK T LA I R0 T

y

KA F =

3

BFRABIRET A TR B4 RRLGN KR AGNK T X, ZHTER
AR JZ e e, Z T kB

BRI RAE Rk 12 2FR 11 B EKZXB AN, LPfT45-&8%
B 2 188 f PRAP & 17

P AR B RGN THILA, 5 —HEHIEFERFELEZLKL,

HABEAFNEL USB 0 5 fmtnik, Hwfw LA nligse, ARz
M o5 AT B AT R R B ) AR & a9 2 BAIER &

WIRAT R E AR KR — A AN D, —BmARAAND . KEHT
EPRAT ARG RRE—E RO KA RBRE g £ K,

FRETAERELER, ATAKRESN, R AELERNGH—EE 6 AR

Jo AR R A T AT e, BT Ak B TSR B, #H R
R e B R, AT aE e

BT RE—HeRE, BFAPHERFELSR, IR EEEZTI

-11-



WO 2020/177259 PCT/CN2019/095539

HRXRILA, TR EAURER, FRFLETRALAX TR RS, FIT
KRB HATHF A

BRARERAKR, FIHELEERE, FLEFE, XHATAEHER.

AR B HE R IR AU o ) R Ak A 3R AT 69 AR K R @ 4G R - B ) A e i
%, RRMEERBEREZRRERA, B E B4R A F AT o047,
R F KRB B oA R R, RBAIGMENBETRERRZ, AR
IR TR IR B F KAt A2 /5 208 B -t A 2y & ) bR E IR E 5 ag

BATL NG Ens, HRFETHASN 2B ZME RS FoER AR LGIEE

16, A EEMFaER AL EHTHEEZ-ITRAHhE, 23R 415, £
R BT ENEE, R EAERER .

5% 549 T

BFRABIRET A TR B4 RRLGN KR AGNK T X, ZHTER
o LA e, BAR A

T AR MR G R A — R A7 X B R AT INILA, FRERREI88
TN N KRR Ao, ST AR TR F69¥ %

P A8 G —sn B NR IR IEREN, HERENEL USB E 0 59 w40

, R R b S A MR A A, AR RNE S A B AT IR R - A A il & 4G ) 2
BHERE,

FEEMEY, FMAEMEPF I AR mERE, RE—CHNA, XHw
RELH o

AT KA E T, ETHRAKRESFAFFEREE THERILILA, L3
ks T A RIRE.

-12-



WO 2020/177259 PCT/CN2019/095539

HIRAT R R TSR KRE — 350 A D, —B ARk D, ASEHhT
F RN E RS R — R R A 8k R KRR 4 K,
FBEAEGR, AT ARES, HELEERAGHLT—FE] A
o W BRAT SR T AR KRR R -, ST TARF KA BT EE Ko
B RERK, HIAANIERE, BLhE, AATEER.
SILHE 6 B, ARIBHIER B 5058 5 A 34T 8 TR K A 4
BA-EAR B, RARAERGERRREA A%, B KRR A
BT AT, BRI U B R @ R A, AR AT B B R
Bk A S, A)RA RS AR R KA BB A - A &,
HEBAEERNEERE NS ZAHE, HABHHALL M A6 £MELHR
Ak R BRI EAR, ARG 89 R @ 4 3 R AL E T IR B IR A A 2

AR EWHE, BT HRAREFENRE, WEREOEREK

TARME R, EALABOREY, 5FRE —FEB” | “F %K
A L RIS L R CHE— R~ BNE A SR EE A%
RAP] R P R G BARAF AR, M, HHREFEROSTANTFHE S —A
R BT T ARFEAD T, LR KBS T EMAET— L6924 F
b RAM T T L, R EAREAE, M), R A R T AT 8 —
ARG AR A R P AL E 0 T Xdd

A BRI AL RN FFa9 R Fam e, FR R TR AN, st-F K40
BAHAAR R, ANTFT AR S LB Fa T, JUMERNTT 8 A7 Fo 2 W
Z W, FIAERIEATIE B, FRIH ., tF, HRasERANTFHRPIEEZ
Mo

-13-



WO 2020/177259 s 4 PCT/CN2019/095539
BRI RS

1. AFFRRE, IAHER, HREashE TR RS EREE, A

SRR SL P S EAUE S S VB P 3

K 75 4 7
RO, FIRE B T &2 6 A TR

PIT ) AR 75 4 2 RE 693 A L JF IR T3 R 3L, A T3 & 5LAE
B IB S AT E R,

2. AR R TR AFFREE, RAFIER, Pk R34 A k4t 4
Bk ik Ak ik BA TR B R PTRIRGGL, istkhed Rk B AR, AL
7 R EARBLE, LRSRIATRHR LS L&A L

3. Je A ERKN TR AFTFKREE, AR, AR E T HHEH
ST A ETEE A 0~90°

4. 4ok A ER N BTRG AEFKEE, RRIER, MR ARG T X
Bl 2 e E AT O PR L, R b T A KRR & 8 3R & T A

5. A K1 RN AFTFKREE, AR, MEIHEZXILOHE/L
TR AT @ TR RIUILAAL T KT meg THE R, WALEAKTT
a2, RILE5ITHzZmegREL KA REE,

6. JeRAERKN TR AT FKREE, AR, MEAIHERILAEAE
T AF)E A B #Ae B 5 sk TS AT Bl

7. BAER@AERRLNNXA R, LFER, 2K AR AAT EERAIZ

FA-6 E— R AEREKEE, FTARR RN %55 LR £ stk
Pk R RS R RN CRTE R — R R A 89K, TR 60 R R 0 3 5 KR

=
RGAE, TR R R GA TR R IRARAK

PR T LA NREEE, PrEMEE ERFNE THQREENFAiNE

-14 -



WO 2020/177259 PCT/CN2019/095539

HHEMGM R G, PRt BT R R B E A PAT AT LA

ARFEFRAF G AR K R @ 0GR E -0 A2 &, HE KB e R @
GEFFE &

ARAEFT B B AAE I B E A A R 4L, B RS F K245 2R BB a) o4 2p
W&, WERAEBEEENELLEDE;

FEARepb, RFETHAEN AN EZARE R0 ER ALY EE, A
EEHRaFA RN ERA-HEANEE, 2dREHH, B HERA
BEEMRE, WRFEERE

8. M A ZK 7 AT R R AR AKGN KR %, LML, TREE
ARBRROERREZEN SRR, F—k@®, F—RET. F—ET
AR E ARG, PR —RE T SRR 6 RN O an e ik

P KR ZAOIERKEZGE ZRRT, FbE@R, FAEd. %
ZRERAKR. K, TRFZRETE5FE RN R MG E R 5KARAEE, K
AReg s 0 Esk LR EABA T, TR E AR 5 RN snARiE,

9. BAREAE R RN Tk, RAER, PR T kA TR &K
7. 8AE—FTE MK R AR, Q45

FImhEZRERL, RE—RZNNE, ¥FIHBZTEALFFERELY
IHERILA;

"R X AR K R @ #EAT R A A

ZHREREKR, BFI AN ERE, FIENE;

PR F A2 AT REFEREDGBEFEHERETENSTE R, FTL
HHEIO T R G B E A AT VAT L A2

-15-



WO 2020/177259 PCT/CN2019/095539

AR FRAF O EARE K A @R A AR B &, BEEKRBHEORE
G EE &

AAEAF B 0 A dE I B @45 R R 40, I AT F KT AR/ 2)08 B -0 ) o4 2p
W&, WEITHBAESENEERT DS,

EAvps, BT HAEN B EERE TR RN GEE, A
ERBHREMERARKEHTELBA-FANANNGE, 2R EHHE, #itHEEBE
B EMBE, TR ERERL

10. RAIZRK 9 PR ey B m i i A MK 75 ok, HAiE2, 3 T4
e R B e SR TP A, Hodr, Bopaedk, RS A BIRTIMARA
e, EREXESEIFZREA KRS, HH e R EHR SR A B E et T
AT B

WA e i, AR R P T e B — R 69RE, F AR AR E

F IR LRILA, ST HEEF K

-16 -



WO 2020/177259

PCT/CN2019/095539

1\\\\\\\\\\“\1;\ Acacnononany,
JESEEERCLUieRess)
& -
JECCCRETRTETeeeen
&

AR

e N
RN

g P fn N,
[ N

R .

1/3



PCT/CN2019/095539

WO 2020/177259

Nergrerrrrererogee)
P 2

P f
H
“”
H
i
il
\”\”
o

ey

]

S

4

&

2/3



WO 2020/177259 PCT/CN2019/095539

F REH EE
0 =Q=—"0"
i wEHY BEY
R i
e & 3 j>
L]

%%E%m<i>:

By

K5

MERRRELASRE

fffffffffffffffffffffffffff T

iR ECE o R LTS KT
RERAKEHEEERARL S ERH
> X0 FHRAH

ERFHHRBAH

(25 3
K 6

3/3



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/095539

A. CLASSIFICATION OF SUBJECT MATTER
C21D 1/667(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)

C21D1, GOIN25, GOIN1

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)

CNABS, CNKI, CNTXT: K, R 2%, SHREL Bk, S5, U, IR, K, W5, Wi, MEL, A1, 32, fL VEN, ISI
Web of Knowledge: quenching, aerosol, interfacial heat transfer coefficient, plate, hole, nozzle, gas, water, liquid

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 109709143 A (SHANDONG UNIVERSITY OF SCIENCE AND TECHNOLOGY) 03 1-10
May 2019 (2019-05-03)
claims 1-10
Y CN 103033531 A (SHANDONG UNIVERSITY OF SCIENCE AND TECHNOLOGY) 10 1-10

April 2013 (2013-04-10)
description, paragraphs [0025]-[0029], and figures 1-3

Y CN 101293229 A (NORTHEASTERN UNIVERSITY) 29 October 2008 (2008-10-29) 1-10
description, pages 2 and 3, and figures 1-4

A CN 107442841 A (JIANGYIN YONGCHANG TRAFFIC MACHINERY PARTS CO., LTD.) 1-10
08 December 2017 (2017-12-08)
entire document

A CN 102308008 A (IHI CORPORATION) 04 January 2012 (2012-01-04) 1-10
entire document

A CN 106112588 A (HENAN SENYUAN ELECTRIC CO., LTD.) 16 November 2016 1-10
(2016-11-16)
entire document

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

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (a§ specified) ) o considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art
“p»  document published prior to the international filing date but later than ~ « & document member of the same patent family
the priority date claimed

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

26 September 2019 22 October 2019

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.
Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2019/095539

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A

CN 206373806 U (SHANDONG WEIFANG FOTON MOULD CO., LTD. et al.) 04 August
2017 (2017-08-04)
entire document

1-10

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2019/095539

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

CN 109709143 A 03 May 2019 None

CN 103033531 A 10 April 2013 CN 103033531 B 05 August 2015

CN 101293229 A 29 October 2008 CN 101293229 B 02 June 2010

CN 107442841 A 08 December 2017 None

CN 102308008 A 04 January 2012 Jp 2014141747 A 07 August 2014
us 9181600 B2 10 November 2015
KR 20110102438 A 16 September 2011
Jp 5821987 B2 24 November 2015
Jp 5545223 B2 09 July 2014
CN 102308008 B 03 June 2015
KR 101314835 Bl 04 October 2013
us 2011275024 Al 10 November 2011
DE 112009004328  T5 26 January 2012
JP WO02010092659 Al 16 August 2012
WO 2010092659 Al 19 August 2010
DE 112009004328 B4 05 December 2013

CN 106112588 A 16 November 2016 CN 106112588 B 04 January 2019

CN 206373806 U 04 August 2017 None

Form PCT/ISA/210 (patent family annex) (January 2015)




EFrRRRE Il P iR 5
PCT/CN2019/095539

A ESIRbaES
C21D 1/667 (2006. 01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
€21D1, GOIN25, GOINI

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )
CNABS, CNKT, CNTXT: 9Kk, f&#AHRE, WAL, B AF, AE, Wik, K, B85, B, A%, ", i) 4L

VEN, ISI Web of Knowledge: quenching, aerosol, interfacial heat transfer coefficient, plate, hole,
nozzle, gas, water, liquid

C. LEE s
% AU BIHSCM, BN, SR BRE AR AR K
PX CN 109709143 A (LLUZRERHEA) 20194 5 3H (2019 - 05 - 03) 1-10
A ERI-10
Y CN 103033531 A (LUERRHEAE) 20134 4/ 10H (2013 - 04 - 10) 1-10
1 89 150025-00298%, Pt E1-3
Y CN 101293229 A (Zdbrc2t) 200848 108 29H (2008 - 10 - 29) 1-10
AP 5E2-37, E1-4
A CN 107442841 A (VLRATT R BAS@NMERH-EER A5) 20174 128 8H (2017 - 12 - 1-10
08)
43
A CN 102308008 A (BEx\4x#t IHI) 20124F 17 4H (2012 - 01 - 04) 1-10
43
A CN 106112588 A (FEGZRIEESRMERAT) 201648 118 16H (2016 - 11 - 16) 1-10
43
A CN 206373806 U (1lj Z<¥fe 4@ MAE LA BEIRAT A F145) 201748 83 4H (2017 - 08 - 1-10
04)
43
[Nacssepprecms: b . TRBERIHE
* Bl ERER “r FEHEHEMAEN B2 G840, 5 HiEA AL, (24 TER
A N — . . . Rz B B R EE HIAE JE S
“N” NARFERIER RS TIB BAR— RS H , . .
“yn B E =17 S 3 AN
g (EER I B R S A AT ROTE S E L A X Ry oo tt WRRRR AR
“L” AJHEHR KA R BE SO, BRI E B —E y “yr SRR, BB HS BRI 2R RS S
: %iﬁg%gﬁﬁggggﬁégﬁgﬁﬁgéyﬁﬂﬁﬁﬁ %Iﬁgﬁﬁfﬁﬁﬁﬁﬁkﬁﬁ B 5 WA B
“0” WRISKAT. FH. RESEHAMT AT “gr FEEERE S
“pr A HETF B Fr HE BAEIR T AT ER iR A B S0
[l Jom A6 2% 2o 52 B 19 H B PSR R 1027 H 31
20194 98 26H 20194 108 22H
TSA/CNF & FR A0 MR 2y ik ZRE R
rb B B R 40 R AU (ISA/CN) TR
o ] b T (X B [ IRV 365 100088 N
fEEE (86-10)62019451 B iEEL 62084032

R PCT/ISA/210 (582W) (201551 H)



R H S
XTREERNESR PCT/CN2019/095539
Wit 4 8 0 B RS el Gl el

CN 109709143 A 20194F 5H 3H T

CN 103033531 A 20134 48 10H CN 103033531 B 20154 8H 5H

CN 101293229 A 20084 108 29H CN 101293229 B 20104F 6H 2H

CN 107442841 A 20174F 128 8H T

CN 102308008 A 20124F 1H 4H JP 2014141747 A 20144 8H 7H
us 9181600 B2 20154 118 10H
KR 20110102438 A 20114F 98 16H
JP 5821987 B2 20154 118 24H
JP 5545223 B2 20144F 7H 9H
CN 102308008 B 20154F 6H 3H
KR 101314835 B1 20134 108 4H
us 2011275024 Al 20114 118 10H
DE 112009004328 T5 20124F 18 26H
JP W02010092659 Al 20124F 8H 16H
WO 2010092659 Al 20104F 8H 19H
DE 112009004328 B4 20134 12H 5H

CN 106112588 A 20164F 118 16H CN 106112588 B 20194F 1H 4H

CN 206373806 U 20174F 8H 4H T

R PCT/1SA/210 (FEERIFE) (201581 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 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report

