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Effects of electric field distribution on R123 boiling
heat transfer enhancement

HUANG Xuan, LI Ruiyang, YU Hongling, LIU Chunyan
(School of Power Engineering , University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The effect of six different electrode arrangements on R123 pool boiling heat transfer was

investigated. The resultant electric field intensities and distributions on the heat transfer surface were

numerically calculated. Both electric field intensity and homogeneity on the heat transfer surface were

different for different electrode arrangements. It was found that heat transfer enhancement was related to

electric field homogeneity, electric field intensity and heat flux. At a lower heat flux, heat transfer was

enhanced more significantly than at a higher heat flux. Meanwhile the higher the electric potential, the

more significant the heat transfer enhancement. Electro-hydrodynamics ( EHD) boiling heat transfer

enhancement was the result of both electric field intensity and homogeneity.

Key words: electric field distribution; EHD; heat transfer enhancement; boiling heat transfer

5 =7

EHD C(electro-hydrodynamics) 54k #57 R
Je— MO B R R AL R BRI . W
6 BE G AR ELAE O s Ak e . EHD R 7E — i
LT . Al s s R B = 2~ 10 f5. EHD
SRAC TS IS e AL LA AR . R RIRZ . H

2006—09—12 W B Wi, 2006—11—14 Y HE MR .
BRAARE—(EE. A (1973—), %, Wi, ##EZ,
EE£mAB.: LBEMTR¥EELFNEETH,

Hh R 37 03 A R R s I A ) — R R . H A
AR I BIF 5 48 T A B0 F AR TR R A A
TP e OR . AN Y 2 25 R T IR 2 A 45 5
Y. AR S I s AL HOR B . AR, F)
FRT A Lk, HL 3 00 A % EHD 3 4k b 15 e 45 10 52
HUERE I AIF 5T 19 45 B AE e PR 20 AT b i D AR A
AT, DI JC 3k i E AT 4 02 e f i L 3

Received date: 2006 —09—12.
Corresponding author: HUANG Xuan. associate professor.

E—mail: huangxuan 2001@citiz. net



55 8 ]

WME S B3 AT R R123 i [ 46 B 52 il < 1927 -

Aii s DA JE 5 B i fe 11 P AR 25 4 A A .
AT I A 6 EHD 88 4k W 9 3 24 14 5% i)
A, A ] BE B IF 48 8 EHD 38 16 Wb 9% 40 # 19 HL
B, TR A R S8R ) B

A P ARG 1) S 5T R L B I A . TR
WEFEHL 37 53 Aok EHD 5 Ak 1 1 45 24 0% 52 ) O B¢ B
A FE S BR R SC, T L3 1 43 A R N — R B
I &, HEAT I 5] B g R R 3 AT F 3 1 X e
FABBETE . 0T HL S o0 A e IR AL ORI, 3k
JEARSCTAER) B 1 e

TR ER . i CFC &AW 1 [ bR
fhoy e G W ) . HoAr, BRIR A L4,
HCFC-123 (R123) & CFC-11 A & BB NR T
BT, R123 [ Hfaf A st s (] O 8. 9 X 10" s, G /)N
FARMWBBEE B (—HHR 0.017 ), 75—
BT o R A28 b ESF ) /0N 14 B A S5 A E 3 58 AL R R
5 T L g A28 st B ] K 4 B A S5 A H A R A R
BEAh . R123 AEH M T R JIA G, B AR5 1 1
R 56 T .

1 REkE

1.1 KBRS

R R G F B h 5 MUl AKRES . W
RY . mEBREERG ., MEREMERHRSE. W
B 1R

ARG E CRA . B s (-
RO FIPIAR B . TRRAEWE G B s . =
A TRAERE LA EREE, RS R
HNABE N AR G 2 3% B0 T Bk s 5, 3K FE Ik
F. OB EEE MRS AT A B ARG

MR Z5 R AP 2 R . AR R iR, 7E
A PN R AT LI B AR B B A, AR
JBOAE L S . 46 30 3 SR i RS 6 v o A B S i
S HAR BT B R, A5 ER AU i R 8] DL IF 41
WG R B AR AR L RE AL ) BRI BR
BLAROEAT T Hp R . n] LAIRY S EE AT Y K3 e ik e
R S LA 5 4 AT 1 B

PR A R T R R R R AR . G 3
JIiR . Wi FEAAF R, A R AR i 56 i )
B AR AR S5 M = AR B I N B S R Y. RS
LR T 5 FORTR SR ol Al & 2. fEZ AR
£ R NG ER 4O (I e IR (11 £ 0 e = 1 /R
P HARBARLS S 1.

water loop refrigeration loop
! [ rs/

RN

2

3 |;|

4

5 % ]:_ 7l \_ 38 cooling
8 I_:_I —— control system

[ =

Fig. 1 Schematic of experimental system

1——cooling chamber; 2—condensing tubes;
3—boiling chamber; 4—mesh electrode; 5—brass plate;
6—computer; 7—high-voltage supplier;
8—variable transformer; 9—water pump;
10—heat exchanger; 11—compressor;

12—condenser; 13—capillary
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Fig. 2 Schematic of test section
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(a) electrode of uniform electric field

(b) electrode of non-uniform electric field
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Fig. 3 Layout of electrodes
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Table 1 Layout of different electrodes R R AR Bk 4,51, 5.85, 5.55.

E:th(;w Material Number /fr:vm /,:i:m

uniform brass mesh — — 28
non-uniform 1 brass wire 23 10 28
non-uniform 2 brass wire 11 20 28
non-uniform 3 brass wire 7 30 28
non-uniform 4 brass wire 5 50 28
non-uniform 5  brass wire 1 28
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Fig. 4 Relation of enhancement coefficient

with heat flow under 20 kV

4 w3 AT 3t EHD 58 4k o s 4 34 o

v AP

MR s 45 R, AR R R, R
(18 B A 235 460 23 7= A AN TR) A e B T - 24 38 R OR
[vi) 4 46 AL o 130 P FL 3 4 A e 5 Tl I 45 AR
MR R, EH WG A TR A o 28548 25 5% i ik
A T BT A R 0 R R R B 2 S e, DTG S ) 46
AR R 45 A L 3 2 i R 56 45 R Ok E B
a5t
4.1 HBIFSHXNBEFZEENFN

SRS KV I ET, e bRk, F
¥ BN R, R, BRI, 2,
3.4, 5, 6 RSy, EaRYE 1. 2,
3.4 S HLRES . BRI, 72X 6 Fh
LR Z5 M, ok, 65 1
17 5 i s (I T 2 i, BEE AR 5 g h 4%
R AU, s B T e, fEdR¥ Sl
5 - R AR 22786 Ve m !,

KRR IE R I L S R E KN 2 5 1 AR
B PR AN A b H 3 T DT R i 46 4R
HOR . XTI — MR 25, FE— 2 1 L P
P, A v S RV o e 3 5 R A 1) 5 Ak
PR, TS e IGE T R R
K, WA AT B b SRR SRR i A58 . TR
TR, WIREE EEAEE S 1 S AR



. LIS AE X R123 i s e H4 Y 52 i) « 1929 -

9558 B JH A5
2.0x10°
g _
> 1.6x10°f
Q
2 .
% 1.2X10"
E
2 80oxI10*F E/Vemt:
8 « maximum value
(5]
I} 4 » average value
0X10"F ..
St v minimum value
0 1 1 1 ! !
1 2 3 4 5 6

structure of electric field

K5 5 kV e T 4 fE b 37 e
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