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Tab. 1 Total resistant coefficient in different sizes of calculating region at 1.5 m/s
( ) (N) (N) (N)
Re=9.04x 10°
10 0. 535 43.659 44.19% 0.421
20 0. 492 41.509 42.001 0.400
30 0. 488 40.993 41.480 0.395
40 0. 495 40.810 41.305 0.394
50 0. 497 40.778 41.275 0.394
60 0.501 40.655 41.156 0.392
70 0. 494 41.091 41.586 0.397
80 0. 523 41.095 41.618 0.397
90 0. 504 41.469 41.973 0.400
100 0. 539 41.625 42.164 0.402
18 /2008 32 /8



B ikE REPORTS

1, 70
, 2 ANSYS
, Tab.2 The comparison between ANSYS predicting results and
5 experiment formula results of the ball s total resistance
0.45¢ coef ficient
Re ANSYS .12l (%)
0.44}
2 15. 014 16. 500 9. 01
043 20 2.747 2. 907 5.50
S 042l 400 0. 661 0. 650 1. 69
1.6x 10° 0. 476 0. 480 0. 83
0.41r
4x 10° 0. 433 0. 420 3.10
0.40r 4x 10* 0.419 0. 480 12.71
0.39 . . . . . . 6x 10* 0.416 0. 420 0. 87
70 2 4 6 8 10 12 14
Re/ X 10° 4x 10° 0.271 0. 260 4.23
5
Fig.5 The relationship between the total resistant coeffr .
cent of the sampler and its Reynolds — R .
107 - ANSYS# 14
(7) ;
2.3 m/s
10'f
A) N ~
4 J7EIIE S
100,
107}
107t 10° 10 10? 10° 10* 10° 10°
Re
’ 6 ANSYS (12
Fig.6 The comparison between ANSYS predicting results
, Co Re and the experiment results of the ball s total resist-
1 . ance coefficient
24 2 6 , ,
Re<l , Co= 5 «
Re ANSYS
[12] »
ree 15 onm B1e . Reynolds ,
1 (8)  ANSYS
Re= 10~ 10" Co= 3
LRe= 10°~2x 10" , Cp Re ’
Uod ’
, Re s Re= =7 Uo ; CFD
i ;d 5 #4E
2
= — T
A=ymd ANSYS
ANSYS (8) ,
R 2; 6 ANSYS R
“ Reynolds L2l (D

Marine Sciences/ Vol. 32, No. 8/ 2008 19



B ikE REPORTS

, [3] Grayson R P, Plater A J. A low cost, large volume
general purpose water sampler [ J]. Journal of Pale
olimnology, 2005, 33: 123 128.

2.3 m/s,
100 ms, e '
[JT. ,2002,21(2): 69
(2) ANSYS e
13% 5] ,
[J].
,2001,15(4): 467 471.
(3) [ 6] . [M]. : , 1979.
, , 266.
, 7] : [M].
, 1959.463 464.
[ 8] L. [M]. s
: ,1984. 179.
[9] G K. [M]. ,
’ ,1997. 392.
[1]  Wommack K E, Willamson S J, Sundbergh A, e: al. [10] ’ , '
An instrument for collecting discrete large volume wa (1.
ter samples suitable for ecological studies of microor ,2002, 14(2): 181 184.
ganisms [ J]. Deep Sea Research I, 2004, 51: 1 78t [11] ’ . [M].
1792. , 1987. 449,
[2] Paggi)J C, MendozaR O, Debonis C J, et al. A simple [12] (Schlichting H). [M].
and inexpensive trap tude sampler for zooplankton cok . . 1988. 16, 128.

lection in shallow waters [ J]. Hydrobiologia, 2001, 464:
45 49.

Numerical calculation of the resistance coefficient of an
auto- returned seawater sampler and its method verification

GONG De-jun', YU Jiarrqing"?, ZHANG Pengpai °

(1. Institute of Oceanology, the Chinese Academy of Sciences, Qingdao 266071, China; 2. Graduate School
of the Chinese Academy of Sciences, Beijing 100039, China; 3. CNR Sifang Rolling Stock Research Institu-
te, Qingdao 266031, China)

Received: Dec. , 29, 2006

Key words: resistance coefficient; seaw ater sampler; ANSYS; auto returned

Abstract: Taking the water around the sampler as research area, FEM software, ANSYS, is utilized to cal-
culate the sampler’ s resistance coefficient and its maximum rising speed. Meanwhile, the same numerical
calculation method is employed to calculate the ball’ s total resistance coefficient, and the results agree with
existed experimental data quite well. The ANSYS is able to calculate and report the resistance coefficient of

the sampler or other marine instruments to instruct the instrument design.
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