%518 %46 6 ] #* A F

20194F 12 H

5 # K

Journal of Thermal Science and Technology

Vol. 18 No. 6
Dec. 2019

XEHS: 1671-8097(2019)06-0451-07

DOI:10. 13738/j. issn. 1671-8097. 018055

SR A0 F Rk 4 BB AL
i 78 35 e ) B 5

L 4 4],

Kal v, R

(HLERAAF BREEFHIERER AABRF S IRA TR ELERE, BT 4L 710049)

WE: s7RAKABRARALER LI RETA A —H%E, A COMSOL Multiphysics % # # 1 7 %
TEHEREMBEFRAEEN T AR A FFREERB LB E A RER G ITFRT SEENAN
Ko AN B RGE KSR E AT R AR E B 4N RBERETHTR 2T 4 B EFE
BAEBMRND ., BULEREH AN RERANH, B FRAAEANBORRESF; DR AR EER
B BETAHRMERT WAL BT Rk A IR AR AT RAE B F N EER. T RAK

- 18] B DN A7 A R 0E (B T DA A R K B R AR

KEEWR: & TN E-REM; B A G HHEREN

hES%ES: TK124 X EkARIRAD: A

0 35

B XU B 5 A Y 2 WA R B
AR VR T A S B4t T Bl 2 <0
i RUORL T AR FL 3 1 B9 AR R 1) 4R s iz 3, O 1
SURSTISN ¢ AR L ¥l S = iR CTE e 2SN Rh Y AT R o
i —iE g W b s <msht . BT
KR 2 B AE 1706 4R #% Francis Hauksbee &£,
B B FRAL U EIENIL TR T 24
BB E X M — ERA R i e, BEE
HL AT Ml R R P e Y RO B SR
R B 28 iR H AT R R R S —
TE T 3ROB B A AR I AR TAZ 58 1 XU B AL
A B T KRR AR 1 T e 7 | RE A IR L I Ji 56 7
1 o o7 S A A A AR B T £ R

R A5 i A 254 R AN [R] L B 1 XUk AR i A -
2R (O RN T T RN 7 i L 7o 1 R D B & 3 7
GERRLI AR 2 Fh 2 BLEE R R AR S R AR R B T
I A A i B A 1 A 5 A 22— HC &5 4 ] B A
S TN UAR B D0 A R A S B T A EOR
F9 7 I 0 A BV 2 0058 3 1 G TE

T

Wi B 2018-04-02; {&E HHA: 2018-09-27.
EE£TH: BHFRARFBAIEESFIIHE (51576155).

Podlinski &5 5T T 4 o bR Y UL 38 7 1) A
B Z-HEE R R KA A A TR PTV I
B G359 %F 6 1 A A 2 Ak B S AR AT T
I, 45 RS W P e B0 T R Bl B AR — B, A SR
Ak PRSP A B S0 3 AR, T LA By 1k AR AE 4R
B B ST B R B PR R el . Chun S50 g2y T
- 2 AL R AL Bl R 3 B e B R 3 e R A
U755 B 1 AR 8] 3L A #9230 17 B0, AU 45
FEWIAE N e DX IR A 7 v SRR, 8 1 X A Y
YR AT SR WY, U e Bl R 3 A A 4
SRR . Go S5 A H Ao T8 AR B I
T MR A AR TR R BIF 5 T KU R A A AR
BRI LD 2 AR A 8 1 4500 34 - A 114
I3 I3 A, 45 R R 1 KU P 3l AR T AT DL 3
B i P Al T Y % B R B, Kocik S50 83T
2e-ARF A7 B 25 0 B B XUk AR L SR AT PTV
TH AR I 7 A 1 3 A B I S B S5 SRR B R
BRBE 5| & B R 1 S it 2 % it A 3 20 S BEL S A
FBHEAEDT R PIV MHAH A T T 8 7 WK
A SRR IE | BB U H YRR T S B YA TR Y
A NG 3 0 A T i )P A0 A AR AT Y

EEBN: FLLEICE—1EE), 55,1994 4 Wb, FRAF ST 6 & 7 KR AL P4 R, E-mail : konglingjians@stu. xjtu. edu. en;
KSR GEAEEHR) 1980 R4, W 4o, B 2082 . = ZEWF 5T T 1) 5 Ak A% A, Wt 3l 1% 8 0] B 9 SE 0 55 7% E-mail: zhangf

@mail. xjtu. edu. cn



152 F S

5 #® XK %18 &

TAER T WAERTT % $8F B 1 38 B 43 A o3 A 1
FOIR AL B T, 4% OSSO Sy i H s ] v Yy
BTERS I MAER T8 h B T 8 7 R,
S S B TS KUK A I A AR g R 5 AR DL I
FL 5 KU 19 56 3R, O R 3l ) U AR B 7 KLY
75 3BT ASR] R He S E N Y O AR
DLUEBH T A AKX IER M., Yanallah
SEL B X A IE S PR R L A T I - 5 A H
W JRIF T 2B 5r BT 5T BT 4R R A B AR W) L4
i (03 A0 25 6] 43 A, OF 5 BT 5 w15 31 A 45 21
HEAT T X5 LY L 25 R 3% B T 4t R R 1Y) S0 DL A R
A N R . Said VR T AE 2 FORE AT
S0~ 245 A P AR ) PR PR DG R L IR TN TR
LA X R PR E RE K/, Elagin
SR L e AR R B T XUR AR R I A A
TR B A7 O o 368 2ok 50 (AP S 58 B O IS T
B RO A A T ) 5 ) AR UL R S 56 5 SR R
B E T A SRR I . B 7 XURT AR K 4 e 4 B sk
R, E WA RF ST 3 R DL Sy L R B A
(R BIF 5T/, 45 K R P 3 2 BORT 5 A A% A Tl 1)
HRAIAREITEA

A3 H Fl COMSOL Multiphysics % 4 2 57
TR A 2 R S KR A 2 5 Ak S P X i
(EF LR =R N TN R B7 271 )
F A0 38 2 5 ) A E AR K P T B 4 A PRER X S
DR A g i A 48 B BE 7 1) 52 T, O X A L 24 S 2k
1T LB 58T, Ry 88 XU Ab 4 BB R & R 42
BET — 7 B B AR A

1 EEERER TR

1.1 &

AR SCHEST Y k- M B i 45 4 B T N A A
k38 3 PR AL AT AN 1A 1 iR . R GE Y
b SR TH AT E A LR R SR AE L R, R
PG A BCR S A F L, W TR
A A R A BRI B, A TR 1 T

L R
N 5 s
H | g
N I ]

| L 2 |

K1l —%yEMER

Fig. 1 The schematic diagram of 2D physical model
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Fig. 2 The calculation flow chart
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Fig.3 The test of grid independence
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Fig. 4 The result of model verification
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Numerical study on convective heat transfer enhancement
in a channel by a wire-plate ionic generator

KONG Ling-jians ZHANG Jian-fei* s WANG Shuang

( MOE Key Laboratory of Thermo-Fluid Science and Engineering, Energy and Power Engineering,
Xi'an Jiaotong University, Xi'an 710049, China )

Abstract: Ionic wind generator is a device which can induce air flow by corona discharge. In order to
investigate the heat transfer enhancement capacity of the wire-plate ionic wind generator, a numerical
model was developed in COMSOL Multiphysics. The inlet velocity, applied voltage, initial velocity
direction and horizontal distance between electrodes were selected as vital factors in investigation and
the influence of them on heat transfer enhancement was analyzed numerically. The simulation results
show that the heat transfer enhancement performance of ionic wind generator is greater when inlet
velocity is slower. When applied voltage is high and the ionic wind velocity is opposite to the inlet
velocity, the disturbance of the ionic wind is more intense and the heat transfer is obviously enhanced.
Numerical results show that the horizontal distance between electrodes has an optimal value for
obtaining best heat transfer performance.
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