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Abstract

An experimental study on the enhanced boiling heat transfer outside a tube with weak electric

conduction fluid was conducted by inserting a electric field in the fluid. Relationships among high electric field

voltage, heat flux, heat transfer coefficient and enhancement factor were obtained. The efficiency of EHD

(electrohydrodynamics) enhancement for R11 and the different proportion mixture of R11 with R134a was

analyzed. Analysis of consumption of the supplied electric field was carried out. The results have laid a

foundation for exploring mechanism of EHD enhancement of boiling heat transfer and its practical application in

engineering.
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Fig.1 Schematic of experimental system of EHD
enhancement of boiling heat transfer
1—cooling chamber; 2—condensing tubes; 3—boiling chamber;
4—test tube; S5—electrodes; 6—computer; 7—control system;
8—high voltage supply; 9—variable transformer;

10—heat exchanger; 11—cooling system; 12—water loop
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Fig.2 Configuration of test tube and electrodes
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Fig.3 Configuration of test tube and locations of thermocouples
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KRBT T —RFILR. RI34a EH R TFHES P
B RI11 HBE, WATE 25 CFXBLHE 5 5H E | 04 sagatrn
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e, IR AR (R R B B i B A A4 4 T ) ooF
FExt EHD S& Lk A3, fERA LRXK 02l o
F# A8 Ri34a KE BRI, S EFRE D3 Ukv
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W, IEAHWHER RI34a 5 RI11 HEELL, BRiF
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2~10kW-m 2, EHD MEMAS&EEMR T LAY
HEFEE, HEERN 0~27kV.

Table 1 Ingredients of working fluid in experiment
R1l/kg R134a/kg R134a-R;;'/% 0 1015 20 35 30
U/kV

31.454 0 0

31454 0.172 0.5 (b) working fluid: R11 99.46%; R134a 0.54%
31.454 0.317 1.0

31.454 0.477 1.5

31.454 0.659 2.1

2.1 HIBEAABR
ATUBAER—LRILTH. TRFERK
BRABHIA, EXEHD RIERE £, B

_ Nupp _ opp

f= Nugy ag

AH Nu KX Nusselt 8, o« HHELK, TMHIr0
FORNTHY. f B8 B H S0 Hh 2 B i e 3 Xt 4
HAARBEEAHHR. B4, B S AHAE TARREA
S LEEARERREETHFZEE U Sa X f
FIXHR. HESBHERMATEY, S EBHR
FEEEHD dR R R WE R, HEM AR LK R
THRAMAFLEIMBRE LK), ARAMRKEE, #
PABEEHERSHIEE TR EEERKHAR
[l ¥F RILUKRAHNO0.5% MBS LMK, K
P BTN R BAKA B E (1~ 3 kV) 3L o] {5 4 4
REAHEMES, MELARBEREHETL
(BRI T, TE8kV EARK ALK NEEHEIE
MERE. XFHI3FHBMRE TR, 7EER
MEENMBLS RUUAHERE, BEKT
10 kVERBAFTHBIRST. LB LTRERERE
FEEBIRIR & LR, TERRAEE T MR aEd
i, BARREELARK.

0 5 10 15 20 25
UV

30

(c) working fluid: R11 99.00% ; R134a 1.00%
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(d) working fluid: R11 98.51% ; R134a 1.49%
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(e) working fluid: R11 97.95% ; R134a2.05%
Fig.4 Relationship between o and U at different heat fluxes
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(c) working fluid: R11 99.00% ; R134a 1.00%

13
‘A
it L
9 a
N U
AT S
5 F a0 S s
-2 )
Nl ,.f;_g—_r_k*ﬁ
| Patreottsetpnarpy
0 5 10 15 20 25 30
UkV
(d) working fluid: R11 98.51%; R134a 1.49%
9 N
Q
- o i
7 . J,L“'
- 4 gt

S 10 15 20 25 30
UKV

(e) working fluid: R11 97.95% ; R134a2.05%

Fig.5 Relationship between f and U at different heat fluxes
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Fig.6 Maximum enhancement factor at various heat fluxes
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Fig.7 Maximum enhancement factor at

various working fluids
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Fig.8 EHD power consumption at various applied high
voltages and heat fluxes
(working fluid: RI11 99.00%; R134a 1.00%)
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