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Research on Numerical Simulation of Motion Behaviors
of Single Bubble Rising in Still Water
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Abstract; The integrated method of numerical simulation and experimental study is adopted to carry out
research on the motion behaviors of bubble rising in still water. Under the condition of considering Basset
force and without considering it, the couple solution to the derived equation for the single bubble rising
motion control in still water is carried out, on the basis of which, a comparative analysis is made of the
differences between the simulated values of rising velocities of bubbles with different initial radiuses and
the real determined ones. Also, this paper studies the relation between time and the simulation rising ve-
locities of the bubbles with different initial radiuses in still water as well as the effect of the rising veloci-
ties and initial radius upon the bubble radius variation rates under the condition of considering Basset
forces.
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Fig.1 Schematic diagram of experimental equipment
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Fig.2  Comparisons of observed values and simulated ones of rising bubbles at different rising locations,

respectively with and without the consideration of Basset force or not
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different initial radiuses versus time in still water under
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Fig.4 The curve of radius variation rates of rising bubbles versus

simulated rising velocities and rinsing locations respectively

HIPE 4 (a) ] WL, AR R LR b T i BE
(TSR T I3 o0 5 ok AR ) 8 PR S T 5, R0~
PN SRR e ARl R S AN DR bE S ES
ARAE AR, B R] i 25X (6) 15 21

HIPE 4 (b) Al bl , b b AR R, e wl ih
PR, AR A RO WD R AR AR IR I BT
BEROR, T AR A A AR, Wl 2 U, O AE
Kp EFE s e, VI R TR E oK
R K TP B RE . X SIREREN
MBI 45 RAN— 2K

4% #

AMIFTEINSZ 750 18 #1 BEX R R BT
Thiz sl 2 i eia 2 -y A R 1
RITREIAT T BB HE T, I % JE I % [E Basset
JIE LT BYAS [0 4 2 A2 b T BE AP 45 5
MELEAT 1 HB A s A 1 K i AN [ ) ik
R AY_ BT R S TR 5 2R A& BT EE I

G EEURNIE SER i SNPGRS oF

1) ARIEAHE T HE = 198K T A~ BTz
B 7 AT R T T AR A R
6 7 25 A ARG 1 — Bk s <0 T e i
FE7= A2 1Y) Basset TR AN R 946242 _ETHERERY
SOMARE LA BOR 2257, TN IG AR, R i e 2
MR P, FEREA T K A 0B Tz S R
AR TR FAR A RN, 5 BRI E Basset J7 K
AL

2) B IR, FKT M T

R s SRR ARl e K b B THE B 7R
HH R B 2 R T 22 D IS TR o FEREA T K R
U b Ths Sl 2% G BT A A

3) B LT R R A R B I
AR T R A3 T R

S 3Lk

[1] Duineveld P C. The rise velocity and shape of bubbles in
pure water at high reynolds number[ J]. Journal of Fluid
Mechanics, 1995, 292 . 325-332.

[2] Delnoij E, Kuipers J, Swaaij W V. Dynamic simulation of
gas-liquid two-phase flow: effect of column aspect ratio on
the flow structure [ J ]. Chemical Engineering Science,
1977, 52(21) : 3759-3772.

[3] Chakraborty B B, Tutejia G S. Motion of an expanding,
spherical gas bubble in a viscous liquid under gravity[ J].
Physics of Fluids A ; Fluid Dynamics, 1993, 5(8) : 1879-
1882.

[4] Odar F, Hamilton W S. Forces on a sphere accelerating in
a viscous fluid[ J]. Journal of Fluid Mechanics, 1964, 18
591-592.

[5] Moore D W. The velocity of rise of distorted gas bubbles in
a liquid of small viscosity[ J]. Journal of Fluid Mechanics,
1965, 23.749-766.

[6] Yeh Hsuchieh, Yang Wenjei. Dynamics of bubbles moving
in liquids with pressure gradient [ J]. Journal of Applied
Physics, 1968, 39(7) : 3156-3165.

(7] SKBE, B IMEAR, 38, RS BOR XK b iz
SHLHRIBEIELT]. Sb 424 ,2000,29(10) :952-955.
Zhang Jiansheng, Lii Qing, Sun Chuandong, et al. The

moment of air bubbles in water by use of high speed photog-



BRAESE : WK P AGE ETE SRR I BB UL 7S

349

raphy [ J ]. Acta Photonica Sinica, 2000, 29 ( 10):
952-955.
(8] #Neh [, JiO, AW T T A 35 1) 7K <@ B T
BEE R [T ]. TR S B 22 4ig, 2007, 28 (5 ) -
772-774.
Sun Zhongguo, Xi Guang, Xiang Lifeng. Simulation on ris-
ing bubble in water with mesh free method[ J]. Journal of
Engineering Thermophysics, 2007, 28(5) : 772-774.
SR, SRS, EH. A =0 S B
BT ] L R 2 24l A AR BE 4 R, 2005, 33 (5)
534-537.

[9

[

Zhang Shujun, Wu Chuijie, Wang Hui. Numerical simula-
tion of rise and deformation of a three-dimensional gas bub-
ble[ J]. Journal of Hohai University ( Natural Sciences),
2005, 33(5) : 534-537.

[10] XUk, K iz sh AR WFFE [T ], B RS 2 e
#41,2007,26(3) ; 136-152.

Liu Sheng. Study on the law of bubble movement in water
[J]. Journal of Chongqing Jiaotong University, 2007, 26
(3): 136-152.

[11] R0, 278, S0ty , 45 /Kb 0 b T 2 1) S 3
WFFELT]. PP T R4k ,2000,16 (1) :57-60.
Cheng Wen, Zhou Xiaode, Guo Jinglong, et al. Experi-
ment study of the velocity of bubble rising in water[ J].
Journal of Xi’ an University of Technology, 2000, 16(1) :
57-60.

[12] AR Eh, BV 260 KPRUO Bl fE ) 2

MR FRESEL T ). 9% TR R4k, 2008,20 (3 )

83-87.

Shi Shengwei, Wang Jiangan, Jiang Xingzhou. Experi-

mental study of micro-bubble rising based on PIV [ J].

Journal of Naval University of Engineering, 2008, 20

(3): 83-87.

FHEE, Fi. KPR SRR IS ORI S 05 1

[J]. MEARH 7 TR ,2009,29(4) :155-158.

Fu Pan, Wang Lu. Theoretical study and simulation of a

[13

[

single micro-bubble in still water[ J]. Ship Electronic En-
gineering, 2009, 29(4) . 155-158.

[14] HE}, 4 R%, TIRL, . Wik <t 77 516 0
AR SRR T]. AL T4, 2010,61(1) :15-21.
Tian Hengdou, Jin Liangan, Ding Zhaohong, et al. Cou-
pling model for bubble rise and mass transfer process in
liquid[ J]. Journal of the Chemical Industry and Engi-
neering Society of China, 2010, 61(1) . 15-21.

LIS ] RV, Bfi SC. /KT 0L R it i~ A2 A2 AL LA Y
5El)]. Bl 5 HAR 2005 ,4(2) 1146-149.

Zhu Jiangjiang, Chen Boyi. Study of variation law of bub-
ble radius in surface ship wake[ J]. Journal of Thermal
Science and Technology, 2005, 4(2) ; 146-149.

[16] TR, XM 2. /K o T B 2 42 A A2 1k
[J]. FedpPE 2008,27(11) :14-17.

Xu Mairong, Liu Chengyun. The change of radius and ve-
locity of the rising bubble in water [ J]. College Physics,
2008, 27(11) ; 14-17.

(17] oA, AREE I, TR B, Basset JJ 5 E i€ 55 B JH 73
Brld]. B Jr2E244,2002,19(2) :31-33.

You Changfu, Qi Haiying, Xu Xuchang. Progresses and
applications of basset force [ J]. Chinese Journal of Ap-
plied Mechanics, 2002, 19(2) . 31-33.

[18] Chen M. An automatic recognition of the best threshold for
image[ J]. Computer Applications and Software, 2006,
23(4) . 85-86.

[19]) =kt BAE AT (M. R A B R 2
#1,2004.

[20] AfE. By or BBE Mk (M. deat: Bhas i i
#1,2004.

[21] FRAUER. PIAHS ZAEh e[ M. P2 P2 8ii R
AR, 2002.

[22] ARFFAC, R SC, R B, 55 =S HCIEL 7 2 A gt
BT S T LT ] Al R AR 41, 2009, 31
(2):111-115.

Zou Cunyou, Chang Yuwen, Tang Wei, et al. Study and
application of automatic matching method for non-linear
function with three parameters[ J]. Journal of Oil and Gas
Technology, 2009, 31(2) . 111-115.

(DULAHH  Fare)



