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Heat Transfer Enhancement in Subcooled Boiling with Ceramics Wetting Surface
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Subcooled Boiling of water has been performed for a hydrophilic heating surface coated with
ceramics materials under normal gravity and low gravity practiced by a parabolic flight of aircraft.
The test surface is a thin stainless steel plate of 30 mm in length, 1 mm in width and 0.1 mm in

thickness.
gravity conditions.

Heat transfer enhancement is observed for the hydrophilic heating surfaces under both
Under the low gravity, several coalescing bubbles move rapidly on the

hydrophilic surface and the burnout heat fluxes are considerably higher than those of non-coating

surfaces.
Key words;
enhancement

1. XU ®IZ

WIS EMRIEIZ W C, EiR A ORE T 72 o Bk
AUVELE, BMeE e 2 AT A KREREHR L L TR
<HY EF SN TWAD, RIEZICEDOFEMIZH G2
TiF7ewv. Lo L, B AR L T rEVEEZ
M5 ZEIEINETELIAALLNTND.

i, H5HH T ARA—H—T, L@ Ok
TEELN—ZA N RmICE B Y SR TR
L7=BKMED® T I v 7 A1 &2BR LT, AKE
BL, AT 2L AWM S 3BURMER B 2 B L,
B3 X OWLZEMESEERIC X A IKE HEREE THIE O
FEVNKDY T 7 — )L 7 — )Ll & 1T, B PR
IC L DBEMEEN R ZR T2 DO TH 5.

2. EREBEB I OGE
2-1 T A MaE\H

Fig. 1 IZ/RT X HIZK S 30mm, (8 lmm, &S

0.lmm O A7 > L A (SUS302) it & 158w &

LT, EREMICLDEEMAEZIT 2. BT
ik, RBACHMULZE Db HE M L., 2

ZTCIE, BET—XIFERIL Ty,
WEEBUKMERIL, TiO,, SiO, 72 & O RiFE
0.5um LL T O&REBbRl % &t X— A |
A JRIEICEBAA L CIRE 600C THERR L2 @
Tho. ESFEERDY 40~100um TH 5. K
W& O IX, HIET77~96°TH D08, #HK
PERR 2 BB U 72 1 T 30°LL R T, BAF 7R iiiu
ZRLTWD.
227 A MEZ v ary GRERE)

Fig1 \ZRT L 22BN T 7 U AVBORGBNOE
USRS B E L, BRI LD 1 AT

HEMEAE LT 21T - 72 MZEER O 5613,

1EORTFRY v ZFRITFIZHONT 1 ARKORER O

Subcooled pool boiling, hydrophilic surface, bubble motion, heat transfer

WIERR 21T o 7. KJaZEh%, e T4 A Z
T LBIZ L.

3. EBRRER L BRE

3-1 b RSB

Bl A LT WERER T D N— T 7 NREOEL
FARIE 1L.SMW/m? TH 573, [ UBGT R OBk MR
B O%ANE, N—r T w MR, BRI S/
IV, S HICHEEERAHEMT 2 &, ik Lol
MEEE B2 L <EhE, A L TR ik i
D 2{EL OB KR, 3.4MW/m? TR—2 T 7 b L
7.

WY 77—V T =07 7 MR &
Fig2 \ZRT. IOV 77— EIZBNTH, Bl
KRR O/N—2 T 0 MEGERIT, T LR
ZLTWARWREBRT O 1.5 FRES V. KJazEiis
FONR—=0 77 RGO RNS, AT L A
B OBEIMNEACTIE, 3%t 7 I 7 ARBUKERED
EEMEHERD RIT R Z V.

3-2 KE T E T D BUK MO R EIE 1 2h S

KE ) N OBUKMEARENH O K B8 O f &
LT, 77— VENRK 10K DA DEE % Fig3
(R A LBR i, — oD KRE AR

Water-supply pipe

Pressure
Adjustment Pipe
Stirrer
Stainless foil
SUSIM  Wilmm L:30mm t:0.1mm

Heater
B
=

Test piece

Fig.1 Test piece and test section
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Fig.2 Effect of wetting on burnout heat flux in

subcooled boiling of water with stainless plate heater
under normal gravity

Fig.3 Bubble behavior on stainless steel plate heater
coated with hydrophilic material at liquid subcooling
of 10 K under low gravity of 0.01~0.04G

Burnout heat flux = 2.8 MW/m’
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Fig.4 Bubble behavior in subcooled pool boiling of
water with stainless plate heater at liquid subcooling
of 10K under low gravity of 0.01~0.04G

Burnout heat flux = 1.3MW/m’ [2]

This document is provided by JAXA.





