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Abstract

It is well known that the dropwise condensation on a hydrophobic surface has a larger heat transfer coefficient than the
filmwise condensation. Larger droplets in ordinary systems depart from the condensing surface by the gravity or the
shear-force of vapor flow and the bare surface is created for the rapid condensation, resulting in higher heat transfer
performance. However, those forces cannot be expected in the micro- and nano-systems because the spaces for the liquid
and vapor flow are limited. In order to obtain the larger condensation heat transfer rate, it is necessary to use high heat
transfer characteristics of microscopic droplets together with developing a new method for removing the grown droplets from
the condensing surface. A challenging work has been carried out in the present paper to remove the droplets effectively,
where the micro-scale groove patterns were fabricated with the hydrophobic and hydrophilic surfaces. The experimental
results have shown that the condensation heat flux on the micro-structured surface is 1.4 times enhanced compared with the
milli-scale structure. For further heat transfer enhancement, improving the drainage ability is required to reduce the
condensate flooding.
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1. #

EENEIE T A 2D/ - @R bR B E U, FIE(UREAD B2 ZEEMEENLE EN TV D, FTHEREIC
BT, #RERE SRS CTEWBR SR 2 T2 E NS M sENTEY (IR, 1976 ; Tanasawa, 1991,
Rose, 2002), HHFREMEE~OTERICHOEEDNEE > TN 5.

TIREEHE 230V N CUIIBELIER S Bl R E (B U, — RIS OB DS/ N ST AU 3B S R 1 M) B3 5.
ZDI= ,ﬁiﬁui5ﬁh%ﬁ%ﬁﬁmié%ﬁﬁ@ﬂ%#&ﬁ%%ﬁ@&tLTEK%%BMT%t.Lﬂ
LIS, BT A AREDYA 70V AT MIBWTUIBREA LY b LARHREID BN L7220, £/
ZERI 7R IR D & 2B T TIXZ D OFIFITHFFTE 2. Tebb, v A 7 uF v vl EOREHERN
INEOWRITHEIREFEZISH L L 0 LT 256, K& FEMmA PR 2B & 72 5.

FEH DX, TIVE TICRIBRSNE OBERFEICHE B L7 iRERE BRI I\ T, 1kPa FREE DIRE KRR TITEeE
Tum FEE O DT IREFERVA IR D EMEOS W L ZH LI LTEY  (Tokunaga et al,, 2011), Z D3
7 a2 A — ORI D RO BN IEEE ) 215 T D REREME RV ORI A B 2 7o, O FERFHEE, BUKm & Bl
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Kz~ A 7 v A —/ L CAAIZELE L, BUKIEIZIZA S A0 5 1 2 UK SRR HER L L 2 &35 502
5.

INFETIE, IVART—NFERFH T IV R — LV OEEET HECEEMEIC L D EHEERIIIThIL NS,
N 1, BUK - BUKE OERED 121 O%A, BUSEREIIAT OBMZREE L1378 67, SvEE 725 2 &,
F o E =3B T HIEEBMBEREN R ET 5 2 EamE L TWA (Ufth, 1985). 7z, Izumi HiE
{EENANT 2mm FREE D 7V — 7 R 2 5T CHRI O BE 2 (e U, (8RR A B35 2 & 23 LTS (Tzumi
et al, 2004). U TIE, Peng 5723, HFRMAIC 0.46mm~2.30mm DNEDBR/K M & EH/K A & A HIZALE S 5 /37 —
VTCEBREIT o TN D, A & AR A FHAI L= & Z ABUKEE 0.55mm, BB -2 L TR 0.25mm D
Bl b @O BRI A R 2 L A HE LTS (Peng et al,, 2015). F7z, M. Grooten HIIARY 7 vkt
=UF> (PVDF), F¥ o a—7 4> 7, ELIZPVDFIZTF X v a—7 (> 7% Imm g T 3mm RIFEIZ 19 FEEHE
(JCRAE U7 A L L, PVDF [filZ 38T 2 IREEE & Helk U C PVDF ([T ¥ v a—T ¢ o 7 & RdE LT
GrlEefEm CIEEVEER M B35 2 £ /R LTV 5 (Grooten and Geld, 2012). & 512, A. Chatterjee 513, Bf/Km
VZHNSZ L 72 R OBUKE A AR N2 — =2 7 LT B 2 ER L, AR 0.25mm D FPR AN Z — 2860 T
RRBKE OTIREHE LV LEMRERNM LT 25 Z L &Z/RLTW5 (Chatterjee et al., 2014). ZD L9112, BHE
BRI 2 BUWET 5 2 LI LV BEEEVBEAZEE L L 9 LT A RIEZ < ST Db 00, Z0EEIV A
I=VTHY, <A T 1A — )L ORI O @O EERE R A FRRICIE A L X S & TSI 2.

AHFIETIE, A=A DM IMECEBRIERE DN ER SN D FREIC KT L, BEREAA~ O EVE Ot b =\ O Eum
BREOM/NEGHZTER T2 Z 21280, MIREHAMREZ B DK - kO~ A 7 oG E 58 ORUYEN L3
EEZ, FOLBEFHEDOTN 21T > 72

2. 2y aYAX0OBUK - BKED L% DESEREIC & D ERERRESREOTF R
AR L7z K 91, REHEOBYREICR b 5T DIMA I 7 n oA —2—ThbH Z &b, EEffim L2 2
D O INEI %7 04T ST G AR T 5 2 ENTEIUL, mFPOEREEHETRE <m B35 2 Entifis i
5. ZIZT, BNERETERT 5~ A 7 n G EAEO AL R T 5720, UKL BUKIRE 27 m i
A R CRAIELE T 5 2 21 K> TREERR IS EORREDOMR A CE 200& £ Tl 5. UK OEFE
% As BUKHOWEEZ Ay WEEZEDETCEARERE 4 & L, TIREEERESR hy & IR EEMRESR by % H
WAL, BUKE O 100%23 R EEME I CTEH S 558 O EIEGRRIE, WmELZAT & L TRENTERIND.

q:i(hdAd +h, A, AT (1)

ZIT, BUK - BUKHEOWEN X 7 v A —F = TRODGEITIE, BERIC & > TR O/~ 7 — 38 bh T L
£ ENRGITHESND. BUZ, BRIET DX I ICTORENEETERWIRNDOSH D Z &b, BUKiED I
IR A =L —=DBIEDOR L > THER SN S EREEIG &L LTy Z28AL, KU XV FHiET 5.

1
q:z(hdAdnJrh/A, +h, A, (1-n)AT Q)

WIRD Z LN, p=1 2B\ TIRBUKE AT U THUNEEIC & A TREEESEL, R()ERD.
TIRERE OBVRER hy 1L, TSmO TRIT A2 N TE, KK TEZ NS (EE, M, 1986a, 1986,
Tanaka, 1975).

Rmax .
by [t 2a, (1 _rﬂJ z,{l 435 LJN(r)d(ln " 3)
h. R,, 3.5 r n

i
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22T, mIFREFEBMSEE, r TR ESERT & QR EIRTINE L < R DR E, o 1 3B FHIIR
FARETHY, TR R [FBOKEIDOIED Y-S5 £ B 2 5. KR E OBMEESR hi [T OWTE, K0 iERqm
WZHEADWERKD3®H S (Labuntsov and Kryukov, 1979).

2% 1 n

h = Z 4
' 2-0.798. [22RT v,T, v

R IIKFEZDH AT, v (TZURD AT, T, I378KIRE, he | TEHHEACH D, ¢ 13EERECHY, T8
T Bl X ABEM T TR Y (Nagayama and Tsuruta, 2003, Tsurutaetal., 1999, Tsuruta and Nagayama,
2004), ARFEETIL, FE O OIREARZERIC X 2T RESEFBRIC L0 15640072 0.8 2 Wiz, A Nirnloou
TIHHFASIZL AL OGRS EHTE 5.

N(r)=0.118R 2" ®)

LULEDBHEADN S, RITHR SR DAREARZAKUTKT T HERSEME (R 128) 28E LG, REEEOBRE
F L L CHUKEE 12um (2% LT hy= 83.0kW/(m?-K)FRE & 72 5.

BUKEBIZOWTIE, BUKEOBEREI 7 o U RE, b LUIENLTEEB X 578, — 728 iR EER
AUET H T L LRIl L, ITOXE W (B, B, 1973).

W |-

cp (T, =T )\ pry

1
Prih 2 !
Nu, —0.45{1.20+ L7f [” vhly ] } (Re, )2 (©6)

NulZX B/ b, Prid7 5> bV, RelZLA JAVREL, el 3B, TIZRE, pliBE, uikEThs. =
OYIVEBIZITERSA: & AT 2kPa DPIMEEZ FANT NS, LA /L AEOEHICEB W TIRKEE S 252 T
FER T4 2 EEEE O EATH D x=19.8mm Z A=, LA VA OFHICHLEARFTRIEICOWT S, EBRS
&% 2 T — 2 —ONEE K OB D B FHA L 72l 4.8m/s 2 W 5.

BB, KHLITBWTL, S UHLIWEY T I ) 25— L OBEA G & OXEREZFS/NCTHZ L2 AL
LTW5., %0, BUK -« BUKOARY— g% I 7 ard—4—CHRIES 2 2 L OaMEE/RT 72012, BUKHE
g & U C— e 2 iREE s 231 2 BEDL2E 1.5mm 2486 L7- BUKMEE 3.0mm OFER & i d 5 Z &123 5.
ZDOBEOEMRER L L TCE, FH D O IRERNE IR TRHN S V72 Anae=43.0kW/(m?-K) (7K, 2010) % HWT
w e L.

q= %(hmacroAd + h/’A/’ )AT (7)

B 112, Aq-Ap=1:1 (20um, 20pm) (Zxt L CTHIL7-EEEEVE R A ~d . ieb BRE O @O -HETH
% Tum~10pum FEE DR AZTEHT 5 Z L 2 B L Lizf#at e U, BUKE CRAT 2 OPK Mt 95720
WZBUKIHOME S L < Uiz, BUKm IR REEI I T 2858 0B ER2N bR bW EE R~T. S
52, BUKE EOFRREREORIS MK T 2BEGEARIFK T L, BRREEOMIE ST, 22T, XQ)&
N Z T 2 &, BENCERE 1L.5Smm 24878 U CEA B R ZRUE L2581, ~ A 7 o @A E8mIZHB WV Tk
BEREDD S0%DHFEEIS OBTHR S IHERSEOMEEZ R L TWD ZENSN5. Thbb, ~A 7 nEEaEm T
VBRI TR ERE NS T AUT, S U A — L THYE L7 ENR & it U TR 2 200 & OB S 4
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Fig.1 Estimation of condensation heat flux on structured surfaces with a same
hydrophilic/hydrophobic surface ratio (1:1). Micro structured surface (Eq. (1)) has a possibility to

increase heat transfer rate up to around two-times the milli-scale structure (Eq. (2)).

BDHZENTEDLLELEBIZ, ZOEEDS0%REIZE EEo7E LTS, U AT — VOB L A% TH
V., ARNRACEMEERANZ 22 0 152 ArRetEnsm v &Il 5.

3. BK-BKOTA U NESEREOREE

IO TIZ JCIT, ITHD MEMS $0k4 FHC, Eiffim RIZBK - KO~ A 7 e @A mz BT 5 2 &
ZEHE U7, BUKE & BUKE 222 EICEE LS T 0, BUKE CRERICENE L, BUKEONRE 28z Tl
DR IR NN S D 726, Wi OB & UK FEIRICHIR T&E 5 LB R 7.

ARFFETIE, BUKHEIZ Y 2 7o FKim 22 bic L0 ERLIE (Si0) R L, #/KE X CYTOP (AN
FREASHR) ZHWAZ iU, BET7 e —%2K 2 1R T. EIIE S 525um, E¢19.8mm DY a2
INATHY, £T7E by, IPAKOR T BRI LD Beik L7-%, BVBbF CRmEN lum & 28 S CBUKR
L7z, D%, CYTOP ZBRDHEETEHEAAL, A X 7 %7072, WIZT7+ MUY A NEBA L, BUKH
W 20pm, HKHE IR 20um 2 2 HITEE L7m~ A7 RZ — L &lifH~ A7 T F4 F—I2 k> TL YA FEHEICIEE
U7z, PEEDY 10um LU T OWEIEIC X B2TRE R BET 5 & & b, BUK - BUKROmMELE 1: 1IZEREL T
B, EBEONRZ—FEEINTIERTA =y F o T > TTY, TOHBIZT7 4+ LU A M EFREL TEHUKED &
HEN5. 7eds, BUKH & 725 CYTOP ORI L — —BAMEEIC £ 0 FHll L, ABFFE Tl 360nm, 800nm, 1700nm
DO=5EY & LT, ZOREEZ B S & T HMMEEOHIK - BUKESREEAER S i, BUKE TH H1MERONEIZ
KD A ZAOHE &, BAEH T H DRI L D EEERYESREATEHT 5 Z 2 M E LT OTHY,
(R 5EH )5 CYTOP DFEE, F 72 BMEROMR S X A REMERED i 217> T 5.

BUWE L - E AU OBEMETE AKX 3@IrT & & big, ZRPICBWT-ULF = HFE T L CEIE L
& O % B 3b)ITR T, FERRICRUYE LA EEEm 1Y, BB IERICB W TR Lie~v A7 7 — LD
HHUKHEE LR L CLE 72728, BUKHEARFHE L Y < 12um, BUKHEIEAHIZ 28um &AL 720, B
K BUKEOWEEILIX 3 : 7 L7eoTe. 7ods, FEBOKT D, BUKE TH D SiOr i & BUKHE & 725 CYTOP )
OEMAEE, TN 30° , 100° EFMOI Iz, EBREEICI T 283, SEmashEme L, ¥
— VD ENELDOWAL LR UL AKFEH AN D KO ICHE L TN 5.
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1. SiO; film is made by thermal oxidation. 4. Mask pattern is transferred.

SiO; (1.0pum thick) Mask

Silicon wafer

2. Hydrophobic promoter is coated.

Hydrophobic coating
H=360, 800, 1700nm

3. Photoresist is applied to condensing surface. 6. Microscale pattern is fabricated by etching.

hydrophobic surface

Photoresist hydrophilic surface

Fig. 2 Fabrication process of micro-structured hydrophobic-hydrophilic hybrid surfaces.

hydrophilic surface ~ —___ .
hydrophobic surface ~ — T
12pum
gravity [ : .
28um . :
20”1'11 »
(a) Micro-structured surface (b) Droplets on micro-structured surface

Fig. 3 Microscopic top-view of hybrid surface and droplets.

4. EBREERUGE

SFEBREERE L, WIREEE > & K OBBECR A RN L7 EBRIMEA L7z b O TH 0, BEZE RO IR S 1L
REHE RO BB PR TE DV AT AL 725> TWD (Tokunagaetal,, 2011). ZORERIE, X 4@IRT
WY, RAT—, TARarFTUoY—, ThHfES, T L THERRN DR, BEENE EZERTE L CRERRETE U
RIMTHE L7cth, SRNICARBIKOBAEAL, KA 7 — & FEHEmOBRIEIC L 0 BEEPERR DD OBK AT
STND. R IR & LT, 1~3kPa FREEDIRESRMF FIZHWT, BT ~ DR K DOEEMEH L% LT
HHGZRRD PR 10 5 & 722 K O NRA 7 —ONMEERAFIRE Lz, 40, 2EE LG ReT 2 b a
T — OISR L, ORI R Ch S AT 0y 7 OFME R 4R BEIT R
7V IERAECEARS 20mm OMFEIRTH Y, ZOuEICRYE LTz~ A 7 n @A BRI 2 RN — 2 ML VG LT
. BEHT T 7 OMEEE, RIKEEN A OEIEETIC L > TAEIT 285 L o TE Y, RESME FicsnT
HALRDEED D mEn E F TOMIANWGEE T CORMEERN AR TH L. ZOmAI7 e v 7121, ¢0.5mm O T
TIBNGEX Y S AFA SN CH Y, ZOIREAER HEWRHRARE D, EMEHEEREIL, o OBENH O
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MBI L > TRO DD, FORRCKHE L 2 HEER & BHI 7 0 v 7 L OBESTOBEMEVERTIC OV TIE, FRNC
EZEERRIC K> TEHMl L T\ 5.

EERmE OBIENT, FHEICRIT-BIEE2 B LT, ~ 7 o/ 5ses L sl om 5177, BEEIL,
JEE 2mm DAHEH T ATHY, EEMEHD 2mm OfRZ BV TREIN TS, BIEIL, TUVXNVIAT LE
0 1000~2000 =~ DEFRIE S A T & HWTIT o 7. 55 2B O CIiE, LEIZS U C B AR Dl
AR AR L7z

to vacuum pump

test condenser quartz glass vapor in
out
boiler G 10 A
s <
|

cryo pump ! main condenser I—I I—I I—I |—| |—|
| \

()~ i /NN

vacuum pump coolant L]
heater [ > L cooling block

condensing surface l

magnetic mixer drain vapor out
(a) overall view (b) detail figure of test condenser
50 2 13 _| 35
700 27 41 45 “ ‘ %
1 |

2 S
™ <
< o S =
e o ~
e

u ]
®0.7x5 Thermocouples

(c) cooling block and T/C locations

Fig4 Experimental apparatus.
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5. RERKER

5.1 HRiEmoHiR

RFEW 2 FEBRGAFOFEM L AER A, BKEORmS (MEORES) # H E#KiEL, £ 1IORT. ERuIank Lz
L ITERESM: FTIT o TV D720, RLAOFIREIL 10~14CRE L 72> T\ 5. 728, RPOBRERITFHE
B U 7= 8GR R & mm bR LTV D

ﬁm-ﬁmﬁ®£%®%ﬁ%ﬁmﬁét 2, XS A BUKER SICBT DEER RO FEE R L, Abt
THMBTEEZX 6 123 LT\ 5. BUKE LD 2 Zh=RAIBRET 2 2 & CRuINIR o i\ Bk et 2 51
THHETHH72A, KIS ITRTE NG, KREREHRNASNF—%B) LOITHFEL TS, E5iC, M6x i
5 EMBNRE DL, BEEERIENEEROBKEZE > CLEIBRNELLERL ro7c. BUKEOMAE# 2
L EWH BT, RimX Tz @ﬁ%%77/74/&&@$ ElZT D ZOTT T 4 U TERX, X5 Ok
MR EAREE TIIEROAIROEIALY L THD Z 0, fELEGUEREZITS Z Lk, 79T 47

Table I Experimental conditions and results.

H Tv P q h AT
[nm)] [°C] [kPa] [kW/m?]  [kW/(m?-K)] [K]
11.3 1.40 42.1 18.3 2.3

(a) 360
10.4 1.32 64.4 16.1 4.0
10.8 1.35 38.9 13.0 3.0

(b) 800
113 1.40 57.7 14.1 4.1
134 1.60 44.0 21.9 2.0

(c) 1700
13.7 1.62 69.2 23.1 3.0

10mm

(a) H=360nm (b) H=800nm (¢c) H=1700nm
G=64.4kW/m?, AT=4.0K ¢=57.7kW/, AT=4.1K ¢=21.3kW/m?, AT=1.7K

Fig.5 Effects of micro-structure on drainage behavior.

(a) O[ms] (b) 2[ms] (c) 4[ms]

Fig. 6 Microscopic behaviors of droplets and liquid film. (H=1700nm, 7:=9.4 K, g=33.5kW/m?, AT=2.5K)
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S
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8 i s+ H=360[nm]
3 , = H=800[nm]
E 60 1 . e H=1700[nm]
S . .
EE L T
o L ° ° L4 ° °
2 AA .A A (] °
= 20 g = #&AAAQ‘A m A °
% L A LIl VN u
< 3 u n
Q L

0 L L

L L R I T T T R [ S RS AN N S S N
0 20 40 60 80 100 120 140
Heat flux,q [kW/m?]
Fig. 7 Effective area ratio for dropwise condensation. The area ratio decreases with the heat flux, which is indicating

that the flooding area increases with the condensing rate. The pattern A=1700nm shows the higher value than the
pattern =360 nm and H=800nm.

DSRIRES G CENDOTE 2 051 D RRE 2 WA I L > TGl 2 2 & & Lz, ZORREX 7177, 2 TOBR
KA AR SN 256 % 100% & L, B e & HICRIREEO mER S L Tns Z &
Nons. ZOFMIFIEORKEIZR L TEWLDOTITARWD, HIREOHMIIRBETELELZONS. 2D
2 BAUZE, BFEEN R GEV H=1700nm OEFEHICBWNT T T vF 4 VT OEENNE L, KEGEHR TIX 40
~60%FELEE DB K CRERERENEH X TR Y, MOEE L s U TR 2 (R O KMERER R LT D = &
Domb. LnLaenb, TOEMESEGITEGERE & HIETTAMHMICH Y, BUKmEBKLZ~A 7 2R
— VR BNELE S 5 Z SR OBREIIRERHD b OD, EEENSEL DL T T 9T 4 v T ORAET HE
ANEL D EEXD. BT, JEE2 360nm & 800nm DAL, 7T v T 4 v S OREERIZEBITEL
D, WEEISICHEOZEIIFZEA LR, ZOFREND, BUKEOE XX 1700nm F2EIZE < 72 5720 SEERE
M L DR EOBINIIG TE T, 77 v T 4 72 TRV LTSN D, BUKER T 5 MHEATEL
L CHIARMERER B0 D Z LB TH 5.

5-2 gt

T3, X 8 IR & ALY CHEMEIEE A2, OB ARG L BFMEEEIC L S
BOME LTt TH 5. Pam=ITEENE R IR, 372 b B YA EREEDS 0 OREIR & L CEH T
WD, EEROWEHEEEEEIAIRTH Y, WA lum LT CIXERMEIIEGS & il L CORSWEE /2o T D
Z T, FEBR L O AT D 721, SR U7 An 2 NG U CBUERE S 21T\, BMEEER 2 3 L7z,
PUFIZ, ARBFRIZE T 7= BME R O 25 2 THIME & b U O3 5. s EE & B o BfR % X
9 IR T. MRDOZ LN, HEEEENR OB R & USRI A B ERERE O A I TEVEE 72,
TFIREENE OTE DSR2 Z L 3o s . & BIZ, BKE O & S MEW S (360nm, 800nm) & &\ 54 (1700nm)
BT 5L, BUKEDNEWE, BHEEMRIIRELS R>TWA. B -k 2 ICBUkEZE< 752 81ck-
TI7 T 0T 4 VTRl STiod MR CTE D0, BUKE & BUKEBO RS S EH U HEGE L 0 HIERVE
Lo TEY, 77T 4 v T ORBOELSNEHERT S, ARRYE LT~ A 7 o EEEEEIZBWL T, ik
e OEAEEIE 23 100%D D & Hl U TR TOERFERMEMELZ R LTS, ZHUIK 4 TRLEESICT
T T 4 I XV BUKIE 2D KRERIEDNFIE L TWATZO LW TX 5. LsLARS, H=1700nm D
S CTHEYE LRI W T, oZ—2 L0 HEVMEZ R L TWA Z Enanh, ERfERLEXQ)E DL
B2 XD, ZOMREROEAEREIIn=07 RE LFMEND. — 5T, o2 —2Tidn=05F2E & FHIE
N5 Z EDD, H=1700nm F2E £ TR LARTIUIHoedkalidimonznt oo, BEZES 352 81X
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RHBREDRE @D DL Z LICHEITH L EEZBND. &I, vA 7 ufbT 5 Z L OFIERGET 572012,
[ CEfEH T, £72 3 U A7 — AV CTRUWE L 72356 O THE TH 2 2(7) & EBRFE R A IR LT\ 5. K912\ T,
AR CTHRUWE L7 BOK I O S AMEWEES (360nm, 800nm) DOEGGHIX, IV 27— L THRUWELZBE DR K
M, 772677 9T 4 PRI > TN EEE LGSO TR SIRFE LVMEZ/RLTW D Z L3y
MWD, ZHUXT T T 4 TR LT, U A — /L CHRYE LA EEE EOBRERAE LY B IFE
LD EOMEEFHE SN Z &G, BEMEEICIRNTH DL Z 2R LTINS, IHIZ, o ¥ —2 LHlgL
TEWMEZ R L7 H=1700nm (2380 CIE, S U 27— L TRWE L7308 O THIME & ik LT, K 1.4 (5O B %
BtEZ R LT, AREYE LT~ A 7 o @A EAEICB W CII N 2155 2 L 2 FREIC L TR Y, ERfEEL
TR E LTS Z EMBZEORIENTRINTND EEBX HILD.

kX, <A 7 oEEEARIC L AEEMEEIIEBARETHY, IDIZT7 Ty T 4 7 %ML, BUKiE E

10°
® FExperiment
Theory
Neh=0.118R """
£l
g
£
§
s
S
= 107+
2
i)
§
)
3
2
S
}
Z 0% 20pm
N
Q
¢ Microscopic image
105 1 !
0.0001 0.001 0.01 0.1

Droplet radius, r [mm]

Fig.8 Drop-size distribution on hydrophobic region on micro-structured condensing surface.

150.07 >
Eq.(2) (n=0.3) P /
Eq.(2) (n=0.5) — — Theory Eq.()
Eq.(2) (1=0.7) P 7
°

Eq.(7) s

“EI 00.01"  Experimental results / 4

= A H=360[nm] ° -

4, o

> H  H=800[nm] y

% ® H=1700[nm] P 7/

3

< s0.0F

— Filmwise Eq. (6)

0.0’ —& &
0 1 2 3 4 5 6 7

Subcooling, AT [K]
Fig.9 Heat transfer performances of micro-structured condensing surface. Micro-structured surfaces show the higher
heat flux than the milli-scale structured surface. The condensation heat flux on the micro-structured condensing

surface (H=1700nm) show the highest heat transfer performance because of the largest effective area ratio.
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DIAREAE O A RHFEES % 100%ICTEIE, U AT — A OESEEE LD 2 (5RO B R 2 58
AEETHY, SoRLENTIIFEND.

6. #®E

TREENE 23 1T D30 N O i OB s R A e KIRICIE T2 2 2 2 BBV & LT, IRHPERZIAL & An B
R 7 TS 2 T OIZBUKIE & BUKE 2 R AICRIE S 5~ A 7 n @A OREZIT 72, ZORR, R
(ZAEE AT BOK ET_ L O EEHEIRT 2 BRI CPRE T2 2 LITHE) LTz, 7 ke & & IR ED 7 T
ARZEATHELD T T v T4 7L T, BkEmSZm< 352 & TWETLEmAR L. —HT,
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