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Effect of Cylinder Heights of a Deep-Depth Vortex
Chamber Type Sediment Extractor on Sediment
Removal Efficiency: Experiments
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ABSTRACT

The muddy water flows into the vortex chamber type sediment extractor through

tangential inlet pipe, and moves as a vortex flow inside the chamber. The water and
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sediment of the muddy water will be separated due to the gravity and centrifugal force.
The flow though the bottom orifice contains higher sediment concentration, correspond-
ing to the inflow while the flow through the overflow weir contains much lower sediment
concentration. The experimental study was conducted in a deep-depth vortex chamber
type sediment extractor which has a total height of 130 cm and an internal diameter of 48
cm. The horizontal deflectors of 12 cm wide are installed inside the vortex chamber.
The experimental arrangement contains: one kind of inlet pipe size (D; = 3 cm), three
kinds of bottom orifice size (D, = 0.5, 0.7, 1.0 cm), and three kinds of overflow weir
height (H, = 50, 60, 70 cm) corresponding to three kinds of the bucket depth ratio (H,/D)
(i.e., 1.04, 1.25, 1.46). The inflow discharge of muddy water varied from 80 x 10 to
770 x 10° m¥s.

and the sediment used in experiments is silt sand having a median diameter of 0.041mm.

The inflow sediment concentrations are between 60.0 g/L and 65.0 g/L

According to the results of experiment, the sediment removal efficiency and overflow
sediment concentration (57, = 99.2% and C, = 0.50 g/L) for the experiment using the
bottom orifice of 0.5 cm and overflow weir height of 70 cm is better. But the bottom
orifice diameter is larger, the overflow weir height is not significantly associated with the

sediment removal efficiency and overflow sediment concentration.

Keywords: Vortex chamber type sediment extractor, Cylinder height, Muddy water

experiment, Sediment removal efficiency.
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Curi et al. (1979) 0.9 0.069-0.148 0.077-0.164
Mashauri (1986) 0.5 0.1 0.2
Paul et al. (1991) 4.25 0.201-0.290 0.047-0.068
B A% (1998) 12.0 1.46 0.122
B E % %(1999) 0.26 0.031 0.119
Athar et al. (2002) 1.0 0.15-0.28 0.15-0.28
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Chapokpour et al.(2011) 1.5 0.7 0.467
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RunC; 1.0 3263-701.4 | 24.3-64.7 0.96-31.6 49.5-98.5
0.9 ’ .
(SD = 0.026)Ed 70 cm (SD = 0.022) ° %78 btz
055 BRI AT - B AT - R RS A

T e o - _AVG:0.81}
0.8 - _p _AVG=0.80 D,=0.5cm
- sgmer * —E- — 06070
{D,,:0.7cm
075 - mps g ler o = - . tava-ors,

ATL s e

D,=10cm
AVG =0.74

0.7 4

Coefficient of Discharge, Cy

0.65 — D;=3 cm, Three deflector, D, = 0.5 ¢cm, 0.7 ¢cm, 1.0 cm
. e H,=50cm (RunA;, RunA,, RunAj)
o = H,=60 cm (RunB;, RunB,, RunB;)
06 A H,=70 cm (RunCj, RunC,, RunCs)

T I T I T I T I T I T I T I T I T I T
0 100 200 300 400 500 600 700 800 900 1000
Inflow Discharge, Q; (10°m%/s)

—EREESEH,)FEE TARBEEILR
SREZER

& 10

J& H I RS 2 R, - SRR TR HERR @A
HRHERER LYK o ARIFSCHE—F 4307 AR
2(0) HEFLIESRE(C) 2R - 4@ 10 A
R E ARG, < 260 x 10° m/s)iF - LR
W= Ry 50 em HYEFLUR S AREIS S A A R
&k 60 cm Bl 70 cm » {EE ATRERAR 260 x 10°
m’/s IRF + = REFE RS = R B LT AR
BOEATR 0.74 » SR AT ESEA SIS HD 2 A
BRI R KRR - WRHE RS E N
3G = A T v T Y JES L R AR B
BN AR (HE W W R RE & AR =9 Z
R - FEREE S B 50 em (SD = 0.028)JEEFL
TR AR LIE B KR E SR 60 cm

W R S B R = B (R /K AV e ) Y
e a2 Rr TS - BB A TR EE WY
K FEREE E EEBUR(H, = 50 cm) » HFDZR AIHIE
AN ARSI - HH RS KSRl
B IR NI RS B Z B AR &
2 SRR 2R P R I AR T - i
R AR A EE - 2R S - S
FOBC B S A HERD 25 PR BRI 0 A8 G B3 I 5
B E A B 2 -

3.2 BB RE AT

KGR B TE R R P 2R A 8 &
= (H, =50 cm > 60 cm ~ 70 cm) ELEFLE (D, =
0.5 cm~ 0.7 cm ~ 1.0 cm)BLEAFE B S
IR BRI B RSCR 2 5 - /KGR B B
TERAEE R 4 -
32,1 =HEfLESRIERML

R = AR EEALER(D,=0.5cm ~ 0.7 cm
1.0 em) B BT 7K GRBSAS SR AT A - CEAEIRIZR G YL
KERFR AN 23%E T1%2[H) » REEFLE
RECE PR 23 FTRERR BRAY AR B AT AR R (R
4y o Hrp o [EFLER R 0.5 cm (RunA, ~ RunB, »
RunC )i » AJLEAVHIE N 80.8 x 10° m’/s £
2153 x 10° m¥/s 2 EAHKR 0.7 cm
(RunA, * RunB, * RunC,)f * AJiEAEIE T
151.8 x 10° m¥/s % 390.1 x 10° m*/s Z [ EFLH
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D; =3 cm, Three deflector, H,/D = 1.04, 1.25, 1.46

® RunAy, By, Cy (& 17,)  © RunAy, By, Cy (C, & 1,)
® RunAy, By, C, (7, & 17,) O RunA,, By, C, (C, & 1,)
A RunAy, By, G5 (1, & 15) A RunAs, Bs, G5 (Cy & 17,)

] R ETRSE T
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Sediment Removal Efficiency, 7 (%)
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(77/3) °H ‘uonenuUIUO)) JUSWIPIS MO[JIA
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0 10 20 30 40 50 60 70 80 90 100
Surface Overflow Ratio, 7, (%)

11 ZEBRELEED)GEE TREBIUKXRERBY
ERMERREERSWREZEFR

B 1.0 cm (RunA; » RunB; » RunCy)i¥ » A&
AOHEE /T 302.6 x 10° m’/s & 768.5 x 10° m’/s
L] o FRZRIEHUKER (n,) BLIERD EBRECR (n,) B3R
J& TR S IR (C,) L BRI » A6 11 Ffios
HEAERRE 0.5 cm B - HEREEIUKENH
24.4%% 69.5% ¢ i I S IR E Ee %
FrieRnyEiE - Bl BN 039 g/L 2 1.70 g/L
B 97.2%% 99.4%: 28 5 IEFLEIER 0.7 cm K -
HEFGEUKRAF 23.4%F 70.8% » TiZE HiR
EROIRE LR R R BRCGRAY EE - H5 R R
0.65 g/L % 10.8 g/L E2 82.5%Z¢ 99.0%:Z [ ; EEFL
HEFy 1.0 cm K » HRGHUKENR 243%%E
69.6% * M T2 IR e EFRSERRY
HEE - AP 0.96 g/L % 36.7 g/L B 40.1%
X 98.5%Z[H o HRIE L aultiREERE R Tl - E AL
By 0.5 cm IR » FEFZFRGEUKRATRGN » Hie
WO EBSEREHERT L 97%LL | » (HEEFLEE
0.7 cm B 1.0 cm ¥ - FEERIGHUKSRIRG N - HF
WEsrerd ERRERAIBE 2 R - Hrr - REHL
KRBy 50%HF » JEFLERE R 0.5cm 0.7 cm B 1.0
em BREET - HIBW EBRERFHIKR 97.5%
95%Ei 75% » BUREFLAR R 0.5 cm FYYERD ZFR
RERBABE RN EFLEAZ R 0.7 cm #2 1.0 cm - KIS

50

4| D;=3 cm, Three deflector, H,/D = 1.04, 1.25, 1.46
45 | © D,=0.5cm (RunA}, B, C)
Al = D,=0.7cmRunA,, By, C,)
_||_~ D,=1.0cm(RunAs, B;, C3)
= 40
N R
= 7 A
.g 30 — a
g T A
g
5 25 A X
E a A
o
O 20 aat
| i
15}
E 154 A
B :
2] _ LT
g 10 a H
= 7 [ ]
T 5 A%
& A ==
0— T T T T T T T T T T
| L N DL L L L B

0 50 100 150 200 250 300 350 400 450 500 550
Overflow Discharge, O, (10°m%/s)
12 =BEILEED,)FEETREBEREERE
HRSHRE 28R

FIRFLARER G BUKRIEGN - &g 1S
IEERE S - FIR R EHR 2R e EBR
R -

ARG — S Em KRG IR (Q,) R E HY
TRETDURIE (C,) L BRI - 20 12 Fr » HIE
LA 0.5 om B&(F T - HREHE/NA 150
x 10° m'/s Ff » g HIT A IR bR R
K HAE/ANR 1.70 g/L > (BEFLER R 0.7 cm i
1.0cm M T - HERRE HFES VIR 275 x 107
m’/s B 530 x 10° m’/s FF » g TR SRR
3 AIINFY 10.8 g/L Bl 37.0 g/L - BERHIE S b
R KRG IR R AT AE Ry BT - $RE
i BRSSO A - HERD 2R N ER TR LR
JEFLEL AR/ » LI o B 2w o AR LR
BRE - (HARREFLERECE T - HHD2RATHERR
B AGREWATRE - b ATTRARN - &
R b g - TR R A R
FERY BT IRIE D 2R LR R b2
A -

3.2.2 =fEfEfEE S E R E ML

MR = A E RS = B (H, = 50 cm ~ 60
cm ~ 70 cm)Fd B A /KERBERS SR AT - 216 13
FirR - EAERE S By 50 cm (RunA, » RunA, »
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D; =3 cm, Three deflector, H,/D = 1.04, 1.25, 1.46
® RunAj, Ay, A; (s & o) © RunAj, A,, As (Co & no)
® RunBy, By, B3 (s & no) O RunBy, By, B3 (Co & no)
100 A RunC;, C,,C3 (s & o) A RunCl,.Cz, C; (Co & o) 50
i ‘ &t R .i * ? n o
90 — 5 oz L 45§
m A L (?
£ 80 a® 40 =
< . -y
S 70 35 &
> i 2 L 3
2 » A g
8 60— a —30 =
2 : s
5 50 @Q 25 2
—_— o
S 40 N
2 40— 4 [ —20 8
g i B £
S 5
&30 o —15 a
= 4 A L
5] o S
2 2] . % [0
2 T % (] I )
210 oA —35

0 10 20 30 40 50 60 70 80 90 100
Surface Overflow Ratio, #, (%)

13 ZRBREBRSEH,)FHE NREBIUKXRER
WERFMERRREBLASUWRE R

RunA)f » H AR EELR G HUKRAYHIE - 5351
A 80.8 x 10° m’/s & 738.9 x 10° m’/s Ik
24.8%% 70.8% Z[H* 112 & HiR 2 bR Bl Jehd
ERRBEREIE Q5B 1.25 gL 2 35.8 g/L
DI 41.8%% 98.0% 28 5 FEHEEE SR 60 cm
(RunB; » RunB, * RunB;)Ff - H A i &= 5% g I
TRRATHEIE - 3P 86.4 x 10° m'/s 2 768.5 x
10° m¥/s DAKL 23.4%%E 70.0%: 2[5 » TiZE ik
G IR LR KRR PCRVEIE - R 0.57
g/L F 36.7 g/L LUKz 40.1%Z 99.1%:Z [ 5 A4
=R 70 cm (RunC; ~ RunC, » RunCy)f » H A
TR G BUKRIHEE - 3B 86.5 x 107
m’/s & 701.4 x 10° m/s LIK 24.3%% 69.5%<
[+ T2 R SR B e K PR ACR A
s SRBIATHY 0.39 g/ 31.6 g/L LUK 49.5%%
99.4%: [ o ARIBVH/KERERRG R AR - A6 =FdAE
el = AR T - BEE ATREAIRGI - £
J&g Rt RE B - EECE L TR e DA
FERJE R IR - R R S IR A o
W - JRIERHERD SRR B CR e & R
1K -

AW ER R PR (0, Bl R HY
T EWIREE(C,) Z BRI » Ak 14 FioR - &

4| D; =3 cm, Three deflector, H,/D = 1.04, 1.25, 1.46

45| © H, =50 cm (RunA,, A, Az)

5 i L] H, =60 cm (RunB,, B, B;)
@ 40— A H,=70cm (RunC,, C,, C3)

< i \
Z a5 ‘ .
g ‘

E ] | .
g 30— | L

9 1 |

5 .t
S 25 0,=1501 u

£ - ! ‘

g 20 I omt
;_da) i |
»n |

15— ]
2 ‘ 4
= ! ®a
5 10 | oa H
o 1 I L]
5 ;A. A AVG=2.22

AVG=1.27

E _&&AVGZOJQ
O__#l I T I T I T I T I T I T I T I T I T
0 50 100 150 200 250 300 350 400 450 500 550
Overflow Discharge, O, (10'6m3/s)

14 ZIEHBESEWH) R TREBEAERER
BHASWREZER

R E/IMA 150 x 10 m¥/s B » A s i
50 cm 2R E R SRRy 2.22 ¢/L > 1M
FERBE S E R 60 cm Bl 70 cm AU RE K e
WOEEE S RIRI R 1.27 /L B 0.79 g/L - (HEFKE
HITEEAH 150 x 10° m’/s BF » FEERE H &
FIBg I =R S B R E R IR SR
FERIBRAAZ MR RGN - K& D 28
WERRSRBEZ R - $758 btz SSRGS T
HI o B ATRERYINGE » BEE RS YRR
FJg IR AR B RIS Qe LR
BHIFE R - (HEEE AR =AW A - =fE
o e o v P P B P 2 o O DR R
B - LRSS SRR - BN S - MR
R Ry 70 om HUZRJE H IR SO IR B LR D 53K
RIS = R 60 cm B 50 cm -

FEEE R S RO B TR R - D
= HEEAERD,=0.5cm~ 0.7 cm ~ 1.0 cm)#E
LT AYE KGR R - BIEALERS R 0.5 cm
(RunA, ~ RunB, ~ RunC)f&fF T~ » 40k 15 fs
EFEBEE AR 50 cm (RunA )R » HOA R B Bl
KRG HEE - 23R 80.8 x 10° mY/s &
1923 x 10° m’/s LUKz 24.8%% 69.2%:Z W » TiZe
HTR SRS RHIEI A 1.25 g/L £ 1.70 g/L
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D; =3 cm, Three deflector, D, = 0.5 cm
—— H,=50 cm, RunA, (15 & 1,) =0 = RunA; (C, & 1,)
—=— H,=60 cm, RunB, (1, & 1,) —0 = RunB, (C, & 11,)
—— H,=70 cm, RunC, (3, & n,) —a = RunC, (C, & 1,,)

100 10
A >AVG=992 |
___________ Z 2w »AVG =983

PR S ﬁ; B3AvG-973 9 %

S g

< 96— Lg =

= _ - =

2 94 —7 £

2 92— ~6 g

m A - =

= 90 -5 2

> =

=} T o (<}

E 88— —4 2

I g

3] g

S 84— o —2 O

«» T B— =R o—0 00 ¢ B @

82 - SNy -1 ©

4 oD A D A f A A L
T I T I T I T I T I T I T I T I T I T
0 10 20 30 40 50 60 70 80 90 100
Surface Overflow Ratio, 7, (%)

15 BILEED)A 0.5cm EER=IEREBES
E(H,)HREIVKERERBUDEIRIERKE
ERSIEE 2R

80 0

EHRRD R ERERA 97.2%% 98.0%: 2 5 FEASE
1= Fy 60 cm (RunB,))IRF » H A B SR g B UK
AOHEE - 23BN 86.4 x 10° m’/s ZE 209.8 x 10°°
m’/s DK 25.7%% 69.5%:2 1 - iz d i et
TR RN 0.57 g/L % 1.31 /L BEYerb 5k
BERIA 97.8%2E 99.1%:Z [ 5 FERS I = By 70 cm
(RunC))IRf » H A DR S BLR g UK RAYHIE - 5351
AL 86.5 x 10° m’/s & 2153 x 10° m’/s LIk
24.4%% 69.5%: [H]» T2 JE H R & Dy R i
T 039 g/L & 0.61 g/ BEJERbEBRBERR
99.0%2 99.4%. [t - fR4E e BRRS R nT Al &
JEFLER Ry 0.5 om I » SHAHERD 28 IER IR
TE B R R s By | H =R e =
ETERD BEREREE AR 97% » H i gsE s
50 cm (RunA;) * 60 cm (RunB,)Ed 70 ¢cm (RunC))
HIEIIeRD EBRZER ST I Ry 97.8% ~ 98.3%Ed
99.2% » MURKEE IS S RN - PEdessE
FRIBRPHIRERLR MR T - #E— e iR
EIDIRERERESRS R TN - BUE RunA(H, = 50
em)I IR E R SRRy 1.39 g/L - fifH
BRFAECE RunB,(H, = 60 cm)fy 1.04 g/L Bl E
RunC,(H, = 70 cm)fy 0.50 g/L - HIIZ HIREE#D 25.2

a D;=3 cm, Three deflector, D,, = 0.5 cm

9 —| ® H,=50cm (RunA,) — - Average = 1.39 g/l
u = H,=60cm (RunB;) — — Average =1.04 g/l
8 — 4 H,=70cm (RunC,) — — — - Average =0.50 g/l

7 —

6 —

5 —

4 —

3 -

2 —

OverflowSedimentConcentration, C, (g/L)

14— —

0 25 50 75 100 125 150 175 200
Overflow Discharge, O, (1 0'6m3/s)
16 BILEED,)A 0.5cm EER=IERBES
EH)HREEREBERBERSWRELZ
RAR

D; =3 cm, Three deflector, D, = 0.7 cm
—e— H,=50cm, RunA, (7, & 1,) —0—RunA; (C, & 7,)
—a— H,=60 cm, RunB, (#; & 1,) =0 =RunB; (C, & 1,)
—a— H, =70 cm, RunC, (1, & 7,) —A—RunC, (C, & 1,

100 20
—18 o
3 r a
s 16 3,
$ 1 L =}
- | z
g | g
= X 12 3
s —en! ® [0 &
Z 80 o=160 1 10
z Loy [ B
£ 75 L 8 £
o - | =

S L

g ; / Ho £
g 70— OJI L B
3 Hif -4 0
65 — - —0—o0®A [, ©
— 2 =
T b AB-Z%Q\M. ~

a0 r
T I T I T I T I T I T i T I T I T I T
0 10 20 30 40 50 60 70 80 90 100
Surface Overflow Ratio, 7, (%)

17 BILEED)A 0.7cm EETR=IERBES
B (H,)HREIKXRERBWERUERRKE
HRSUWRE R

%EH 64.0% - A& 16 B °

EEFLE R 0.7 cm (RunA,*RunB,*RunC,)
RO T - 2t 17 Fors o fEAERREE A Sy 50 em
(RunA,)fF » HA G 2B 2 g BUKRAHIE - 5351
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a D, =3 cm, Three deflector, D, = 0.7 cm
18 | —e— H,=50cm H,=60cm
(RunA,) (RunB,)

H,=70cm
(RunCy)

OverflowSedimentConcentration, C, (g/L)

O'I'I'I'I'I'i'l'l'l'l'l'
0 25 50 75 100 125 150 175 200 225 250 275 300
Overflow Discharge, O, (10°m®/s)
18 EILERD,)R 0.7cm EHETN=IEHEES
EH)HIREERERREBERSYRELZ
BAfR

A 151.8 x 10° m¥/s 2 384.4 x 10° m/s Bl 25.1%
E 70.8%Z[H » MR IR E IR EYer Efk
SUERIEIE 23 B 2.40 /L E10.5 g/L B 82.5%
& 96.2%Z[H 5 HEREE SRy 60 cm (RunB,) »
HOAUT SR ELZRE BUKRAYHEIE 7371 154.9 x
10° m®/s 2 390.1 x 10° m’/s B 23.4%% 70.0%:
[+ T2 R 2 W R B B ) 2K BR SR AV i
PRI 1.27 gL E 9.14 g/L Bl 852%%
98.0%: 2t 5 FEREEEEE Ry 70 cm (RunCy)R » H
AT KRG HUKRIHEIE - 73 152.8 %
10° m®/s 2 370.8 x 10° m’/s il 24.4%% 69.2%:
[ > TR TR SR B & PR ACR I i
s SRS 0.65 g/l E 10.8 g/L Bl 82.9%%F
99.0%Z [t « fkHE FodiiBERE SR T Al - HERIGHL
KRR 60%FF » BB RunA, » RunB, 2 RunC,
FITRRD ZEBRBEREE KA 95% » Hrh DIBLE RunC,
(77 = 98.0%) BB ABCE RunB, (7 =97.4%) > H.
FEHEIE RunA, (7 = 95.9%) » {HFEEZRGHL
TRERZWIENZE 70% » HIEW EFRBERAIKERE
K H 2 JE i SR B A B g - hRefd
B RunA, * RunB, & RunC, AYJeid EFRRRA=
WA - Do TRE N ERERE RS

D; =3 cm, Three deflector, D, = 1.0 cm
—e— H,=50 cm, RunAj; (775 & 17,) —©°=RunAj; (C, & 7,)
—#— M, =60 cm, RunB; (775 & 17,) =—=0=RunB; (C, & 11,)
—+— H,=70 cm, RunC; (s & 1) —a=RunC; (C, & 11

e T —— T AVG=-965 i 30 °

0777 —=hen fet
o - | ! - =
S
< 80| ] — 40 g
= 4 | - 172]
% 70 ! L35 &
Z ! &
= i L 3
5 60 | 30 2
fi=) N | oY =
5 ! -9
= 50— o =40 | 255
3 m 1 L a
5 £
£ 40 [ 20 &
15} | -
& A | oz
% 30— X fl 157
E ] -
5 20— Vi L 102
2 h 4/ =

10— o~ ~R -5

0 Lol o

T I T I T I T I T I T I T I T I T I T

0 10 20 30 40 50 60 70 80 90 100
Surface Overflow Ratio, 7, (%)

19 BILERED,)A 1.0cm FEHETN=TEHBES
B (H,) B REBKRERBWERMERRRE
EREWREZER

WOIREEZ BR - AlEl 18 Fivr - E&RE I EQ,)
JNFA 150 x 107 m'/s I > HERDESIZRIE iR &)
R R AR B R EHER - TACE RunA, (H, = 50
cm) * RunB, (H, = 60 cm)&2 RunC, (H, = 70 cm)HY
R IR SRR IR Ry 2.52 g/L ~ 1.55
g/L B2 1.06 g/L » HriElE RunB, KEIE RunC,
FERR AL EL RunA, HF-E2 8 HIR SR 3l
BT 38.1%E 57.9% - (HFEE R i &2 W
WK 250x10° m'/s [ > HFRE SRR
KIEBINZE 10.0 g/L /24 IRKIEEERHEHED
PHIHED AR -

HEFAERE 1.0 cm (RunA; > RunB; »
RunCy)f&4F » 4@ 19 iR > R s
50 cm (RunA,)iF » H AR EEZREUKRIVH
& 43 AT 302.6 x 10° m’/s 2 738.9 x 10° m’/s
Bl 25.5%2 69.6% 8 » TEE IR S Bl
e EBRIERATHIE » 53 A1 3.06 g/L % 35.8
g/L B 41.8%% 95.2% 1M ; FER8E = Ry 60 cm
(RunB;)IRf » H AR S ELSR g HUK R HE - 5351
FHA317.5 x 10° m’/s 2 768.5 x 10 m?/s Bl 24.8%
£ 68.9% M » MG LI &R E R £
BRESCRIEIE - 3B 1.75 o/L % 36.7 g/L B
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D; =3 cm, Three deflector, D, = 1.0 cm

H,=50cm H,=60cm
(RunA;) (RunAs)

H,=70cm
(RunAj)
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Overflow Sediment Concentration, C, (g/L)
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0 50 100 150 200 250 300 350 400 450 500 550

Overflow Discharge, O, (10'(’m3/s)
20 EILEE(D)E 1.0cm EETRN=EHBES
EH)HREEREBERBERSWRELZ
RAR

40.1% % 97.2% 2 ; B ESE R 70 cm
(RunC;)IRf » H A DR S B R g UK SRAYHIE - 5351
A 326.3 x 10° m/s 2 701.4 x 10° m?/s Bl 24.3%
E 64.7%Z [ + TG IR SR e EBR
WERIVHIE - AN 096 g/L £ 31.6 g/L H
49.5%% 98.5%: [t « {8 FotaABais SR nT Al &
KUK/ 40%05F » BCE RunA; ~ RunB; 2
RunC; FITE EBRFERE KL 90% » HW5em
FBRBERI BRI Ry 92.6% ~ 93.1%E 96.5% » {HE
KIGHUKZRKR 60%KF » I (RunA; ~ RunB;
RunC;)HYRI ZEFRFCRETRHE R S0%LL T - ARiE
FJg IR BRI S DIR A Z B LR(E 20) 7]
A EFE TR/ IR 150 x 10° m’/s B » &g
‘B (RunA; * RunB; » RunCy)YEEJE H iR S iD=
H/NR 6.0 gL v (HFEERE HIREZFWIAE
500 x 10 m’/s I » HZRJE TR S OIS LA
35.0 g/L o i Lot 2 SRS R nT A EIEFLE AR
o 1.0 om [Rf - HERHERD 23 PIECTRDURI R 2 Bl it
TROR I B R - RIELAR 2 AR = Y
L EAHERD 2SR ORI s B I AN -

PRI /K B K 2 SRS RS SRR - BIRfLE
R /NFF(RunA,| ~ RunB, ~ RunC,) » HERDES IS

B A PR N EL TR R » RIBL S AR
HEFERLE R L FERYCR - (HREE R FLE A
K(RunA; * RunB; » RunC;) * €53 HERD £ A3
TR A B I A W B A > AR
FHEBED 23097 B RRCE - (A RE i/
A 150x10° m'/s B > = FEAEREEEEE(H, = 50
cem -~ 60 cm ~ 70 em)ET 0 BERD SN ERER Rk
B AR Ry 0.041 mm BUAIEERIJERS - ELIEH
FBRBCRE KA 90% - Hrh X DRSS E H, =
70 cm FOEMRER H, = 60 cm BCE » HFEER H,
=50 cm FUE @ EURBEE IS s AR - A
BIAERTHHE 2RI HED R -

g ~ Eﬁ%ﬂ%éﬁ

A R TR I 2 HERD B I B K e K 5 |
AR TE R ES) - R RO IR A
TERN » SRR BERISUR - ARWTFeRE =1
FASEEEE(H, = 50 cm ~ 60 cm ~ 70 cm) B =
FLERD,=0.5cm~ 0.7 cm ~ 1.0 cm) * ¥ESTHED
A PIERZ TR e LB RO SR s 72 52 - WFSehE
AR
1. E/KGREEE RN EALERBR/IND, = 0.5

cm)f » HERD S IR TR e iR E - (EREE
EFLERRA - AL =R R 2 R
1K - i HERD 23 P S R I B W R K
Sl 7 AR TR ZE RAERY B 5 - SEEGED 2 R
TRILAI R E M RE B - R EFLE R
ST HERD S PO BRI AR AE B R R
R ENE R R -

2. JE/RGRBERG R AT T A B AR N - HE
T 63 PR 00 B 1 O 2 8 2 S o s B 1Y
o T B GRA HES  (EREE AT R
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