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Abstract

In order to obtain the water eliminator with good water eliminates effect, small resistance and
large distance, the influence law of different structural parameters and operating conditions on
the eliminator effect and resistance coefficient of the water eliminator was studied by numerical
simulation. Under the condition that the air leakage ratio is zero, the separation efficiency is not
affected by the angle, the radius of the edge, the inclination angle of the plate and the distance be-
tween the plates. With the increase of the arc angle, the drag coefficient decreases first and then
increases slightly. As the radius of the arc increases, the drag coefficient decreases first and then
increases slightly. When the air leakage ratio is zero, the water eliminator efficiency basically does
not change. When the air leakage ratio is greater than zero, the water eliminator efficiency de-
creases gradually. With the increase of plate inclination angle, the drag coefficient increases
gradually. With the increase of particle size, the drag coefficient decreases first and then tends to
be stable, and the separation efficiency increases gradually and then tends to be stable. With the
increase of wind speed, the drag coefficient increases gradually, and the separation efficiency in-
creases first and then tends to be stable. The research results of this paper have an important
guiding role for the optimal design of the water eliminator.
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Figure 1. W-shaped eliminator (al)
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Figure 2. W-shaped eliminator with protruding edge (a2)
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Figure 3. Corrugated eliminator (b1)
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Figure 4. Corrugated eliminator with protruding edge (b2)
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Figure 5. Triangular eliminator (c1)
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Figure 6. Cylindrical eliminator (c2)
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Figure 7. Geometric model of baffle plate
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particle time step size: 0.05s;
number of Particle steps: 20;
start time: 0s;

stop time: 60 s;

H O 264F:: escape;

BETH 252 wall film.
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Figure 8. Air leakage ratio schematic diagram
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Figure 9. Angle diagram of protruding edge
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Table 1. Under the flap in different process angle out of the water and the effect of resistance

1 HEKIREREISA R A T Bk R A

A2 Imm Jefy pIFE fEE/mm i o/E O AEmis kiR /um FH 7/Pa FH 1 A% I3 EREI%
2.50 45 19.50 45 25 50 298.95 78.09 99.97
2.50 65 19.50 45 25 50 292.15 76.32 99.99
2.50 85 19.75 45 25 50 252.35 65.92 99.96
2.50 105 19.50 45 25 50 210.19 54.91 99.98
2.50 125 19.50 45 25 50 190.82 49.85 99.93
2.50 145 19.50 45 2.5 50 163.54 42.72 99.95
2.50 165 19.50 45 25 50 132.62 34.64 99.99
2.50 185 19.50 45 25 50 117.45 30.68 99.60
2.50 205 19.50 45 25 50 119.53 31.22 99.98
2.50 225 19.50 45 25 50 121.75 31.80 99.99
2.50 245 19.50 45 25 50 122.17 3191 99.99

AR, 1 BRSO 2 KT, B RL AR, 7> B8R HERAE 99.9% LA
o Bk, FE IR R, SR O K R A K
LI Aoy B Ak, RARANAE REAT =IO, 75 B R M A A Ak e sy, anlal 10 B
Ak 10 s, B R EBEE e A3 RO el N R A G K@ . WL R E K 11 ATL
B, HRAMBUN, BIECD,  BIGRME IEXE RATT A, EIREAL SR F SR, BIREMR R
K, BIFHAROR; BEERMEIIE R, BT, A — M, W N R AR /N, R TBOR,
PR bR AE B K [ BT 7 T (AR T R A, T RO 4%, IEhREBUR LD, BTN
UL R AN, BB RANIER, R ERERVNE K.
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Figure 10. Trends in resistance coefficient of variation with angle
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Figure 11. Sudden velocity vectors near the edge
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Table 2. Flashing out of the water in a different process under the radius of effect and resistance

F 2. HKIRAERESG R TRIHEKR AN

A2 Imm Jefy pIFE MEE/mm i o/E O AEmis kifR/um FH 71/Pa SR I3 EREI%

1.00 165 17.00 45 2.5 50 141.30 36.91 99.94

1.25 165 17.50 45 2.5 50 137.64 35.95 99.96
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Continued
1.50 165 18.00 45 25 50 133.60 34.90 99.97
1.75 165 18.50 45 25 50 124.83 32.61 99.95
2.00 165 18.75 45 25 50 124.93 32.63 99.97
2.25 165 19.00 45 25 50 127.93 33.42 99.98
2.50 165 19.50 45 25 50 130.53 34.10 99.97
2.75 165 20.00 45 25 50 134.73 35.19 99.99
3.00 165 20.50 45 25 50 140.33 36.66 99.94
3.25 165 21.00 45 25 50 146.49 38.27 99.97

AR, A EIRSHO G 2RI T, BEE AR, 7> B ARAE 99.9% L |,
PRIk, R 2T AR, SRR AR R BRI A K .
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Figure 12. Variation of resistance coefficient with radius ratio trend
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Table 3. Flashing out of the water in a different process under the radius of effect and resistance

3 3. KR EIARIENEE T BV K AR AR

RiLAz/mm Jef pIEE - IEEmMm Wi o/ REEmis RifR/um BEL73/Pa BHL 77 2% IR I%

2 190 16 45 2.5 50 147.87 38.63 99.94
2 190 17 45 2.5 50 140.79 36.78 99.87
2 190 18 45 2.5 50 130.26 34.03 99.57
2 190 19 45 2.5 50 117.18 30.61 99.38
2 190 20 45 2.5 50 112.79 29.46 99.22
2 190 21 45 2.5 50 110.84 28.95 99.18
2 190 22 45 25 50 104.96 27.42 99.04
2 190 23 45 2.5 50 103.53 27.04 98.92
2 190 24 45 25 50 95.27 24.89 95.86
2 190 25 45 25 50 86.36 22.56 90.77

ALK, £ EIRZHCR, $UKAIEEE/NT 28 Z2oKE), 7B RCREAE 99% L 1, B KT 23 2K
e, ERCRITIE TR, RRPVRE KT 23 KA, $HAKRAAE—ERRN, RAEAAE, $H—
FR U KRN CT G, BB R AN B T, B D, PR S B R RCR B IR. A
Ub, AEBCTH KR BRI B ORIESR XU NS, XA BEORIE R KR -

DR RIEE Y AR, XSS RO AT = IFE SR, B BB R B A1 BE A2 f a3, ] 13,

PELH Z Hibb AR (B B Y B L HE S
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Figure 13. Variation of resistance coefficient with plate spacing
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4.4. GFE9RNR
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Figure 14. Angle diagram
B 14. AarEE

Table 4. Flashing out of the water and the effect of resistance under different angle

3 4. HHKIREREI A T RIHEK SR A 7

RiLAz/mm Jef pIEE - [IEEmMm Wi o/E REEmis RiAR/um BHL73/Pa BHL 77 2% IR I%

2 190 12 25 2.5 50 55.16 14.41 99.23
2 190 14 30 2.5 50 61.39 16.04 99.31
2 190 15 35 2.5 50 69.01 18.03 99.42
2 190 17 40 2.5 50 82.91 21.66 99.45
2 190 19 45 2.5 50 101.48 26.51 99.56
2 190 22 50 25 50 141.72 37.02 99.37
2 190 26 55 25 50 203.05 53.04 99.72
2 190 30 60 2.5 50 279.39 72.98 99.76
2 190 36 65 25 50 385.47 100.69 99.65
2 190 45 70 2.5 50 503.25 131.46 99.59

FIRURIL, 8BRS H G IO R AE N, BER B S, 7 B ACR B AE 99% L L.

PG O F AR, W BEULEE RBEAT = MRS H M, f9 2IFH ) R A T (A2 fe s, Il 15,

BEE AU 3G, R RIZ, ShRERURIG R, BRI RN, HABUAEOR, B RE0E K
PR, PRI, AEDCA SRR AR AT A R K

4.5. NERIF M

AN R ARPRLAZR S P4 7K R 7K R AN B AT 52 B AN — o, BUARSEHULAN AR A X 45 /K AR 2 7K B SR AN BEL A 4
SO, SR RTRAR S BRI S SR % 5,
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Figure 15. Drag coefficient of variation with angle
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Table 5. Flashing out of the water in the different diameters and resistance

F 5. HKIRAENERRE TRIHEKR AN

RiLH:A42/mm Sef B (EEE/mm o A o R mis RIfR/um FH 71/Pa BHL7 5K I3 B I%

2 190 17 40 2.5 5 117.09 30.59 74.86
2 190 17 40 2.5 10 116.37 30.40 95.34
2 190 17 40 25 15 109.87 28.70 98.67
2 190 17 40 25 20 107.41 28.06 99.15
2 190 17 40 2.5 30 106.04 27.70 99.21
2 190 17 40 2.5 50 105.23 27.49 99.37
2 190 17 40 2.5 75 105.08 27.45 99.58
2 190 17 40 25 100 104.89 27.40 99.72
2 190 17 40 25 300 104.56 27.31 99.77
2 190 17 40 2.5 500 104.27 27.24 99.83

LIRiAR N AR, RIS AT = PR S e, 75 2B ) R EOR 7 B AR FERI AR I A2 AL %, 4
16,

U 16 frar, P77 AR B RLAR I3 R Se RN JE T 1A 2> B RCR BERAR (G K S e 1.
FERIAR/NT 10 SORIS, RIS 2 0 XU DR 2 B 261 T MRAR AT AR 28 W0 R REAT 3K -

WURL x 77 1) (4 V-1 75 74
du « -
_r :FD(u—u )+—g (Pp p)+Fx 2
dt P Py
184 C,Re
Fp=—t5—2— 3
°op,dl 24 ®)
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Figure 16. The drag coefficient and efficiency with the changing trends in size
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REAEWR, Behh, k SRARRIMUCR IR, R B R S ERAR R8T R, A 16 ATELE Y,
RS R 5 45 18— B

4.6. RURAIR MR
AN [ AR R S 45 7R R4 7K R AN B S 2 B AN —Hof, - BRUASEADLAN [ IR0 45 7K AR 42 7K B SR AN BEL 7 4
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Table 6. Breakwater under different wind speeds out of the water and the effect of resistance
2 6. PHKIRFEAR R RUE T AIHEK SR FABE S

T4 Imm Jesfy pIE MEE/mm i o/E K mis kifR/um FH 73/Pa FH 71 R34 I EEI%
2 190 17 40 1 50 20.95 5.47 75.45
2 190 17 40 2 50 75.03 19.60 94.34
2 190 17 40 3 50 148.67 38.84 99.18
2 190 17 40 4 50 258.43 67.51 99.28
2 190 17 40 5 50 402.32 105.10 99.37
2 190 17 40 6 50 560.00 146.29 99.49
2 190 17 40 7 50 729.04 190.44 99.57
2 190 17 40 8 50 924.52 241.51 99.72
2 190 17 40 9 50 1045.76 273.18 99.85
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Figure 17. Changing tendency of drag coefficient and efficiency with the wind

E 17. BARKMS BRI ELES

Wl 17 Fraw, B R0 R 3 BT O, 2 REC 1 omis BF, 708 20 Pa A4, AH 2 XGE
N3 10 m/s i, B RBCEE] T 100 A4, e HH JRGES BE T RS AR K. RUGE B /IN 43 B R AR,
X PR R NI K ERAIN,  BE S R P38 K K OB, 40 B RCR IR K

5. &ig

A HUEAAN I L, BT T S SRS AT LU KRS K CR AL 9520, 43 B

g5

1) 45805 m:

FE AT EE N F WA T, RIDHS . RGAAE. REUH . IR 2 B R T

m, Bk, A

DOI: 10.12677/ijfd.2021.93006

ks 1%


https://doi.org/10.12677/ijfd.2021.93006

J#ES %%

TORIERI KRR, B BT R 2 T R b 3 2%

P PRGN IGL, B IAFT MR, P RE N ERE K, /N ) RO B 9830 9
F129 190.5°; B SOLEAR IR, BE) RBUGHCNE AR, f/NE ) REO R EAR N 0.1 B
FEMAEEIE R, BRI REOZ WD, IR RIS, PKRCREEA TR, (R RELR T2, 44
IKBCER B IR BEAE AR A 3G K, BEL RECRWTIE R, BRI 9T A AN B KK

2) BT LT :

BEERARIIR, P REERC G T A, B8RRI EaT P, ERE/NT 10 pm
I, BRI 2 B A ANE A T/ N RO 103 & s BEE XGRS K, B RECE WK,
BRI K G AT

SEEk

[1] = dEsm, XI5E. V P 90°4 B9 B Be B R /KRR vtk e [J]. MRS 4R, 1982(1): 50-52.

[2] kB, BREESL, skER, EEE. 4140 TRERE KR SOED]. LEgi2RHE, 2003, 31(5): 64-28.
[38]1 V&, i REREFEIRIT[I]. L 41k, 2011, 39(4): 60-61

[4] ZFZ%F, SEE KTHBENM] BT BEITRSHARE, 2011

[6] K7V, SR N RS BRI BB AT FE[D]: [t 2 Ar i 3], PE%2: P22 A1l R2, 2015.

[6] S, B E, ZF. 94U TEBOKEANFLRN W BEKARERERIBF AL [I]. DR LT8R, 2018, 26(4):
31-35.

(71 U3 AN R P REXS b o A 19 RERSU& [D: [ A A0 5], a4 P % TR, 2017.
[8] VFHEIE. KT HHAKMRE R R R I S TR A4 7K AR AR AR []. S SR I TR (W3 7% 1), 1985(5): 18-19+48.
[9] B G728 WK = PR PR R 7E[D]: (AL 2001850, #6422 7622 TRE K%, 2015.

DOI: 10.12677/ijfd.2021.93006 71 PRS-


https://doi.org/10.12677/ijfd.2021.93006

	结构参数和运行工况对挡水板性能的影响研究
	摘  要
	关键词
	Research on the Influence of Structural Parameters and Operating Conditions on the Performance of Water Eliminator
	Abstract
	Keywords
	1. 引言
	2. 挡水板挡水机理分析
	2.1. 挡水机理分析
	2.2. 分离效率和阻力分析
	2.3. 挡水板形式及特点

	3. 数值计算
	3.1. 几何模型
	3.2. 数学模型
	3.2.1. 控制方程
	3.2.2. 湍流模型
	3.2.3. 离散相模型
	3.2.4. 边界条件


	4. 不同结构参数和运行工况对挡水板的性能影响
	4.1. 突边夹角的影响
	4.2. 突变半径的影响
	4.3. 板间距的影响
	4.4. 倾角的影响
	4.5. 粒径的影响
	4.6. 风速的影响

	5. 结论
	参考文献

