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Abstract

A demand  of marine outfall system have been much increased for the effective
disposal of the wastewater due to population and industrial development at the
coastal areas. The outfall system discharges primary or secondary treated effluent
into coastline or at the deep water, or between these two.

Thus there have been growing interests about plume behaviour around the outfal
Plume or Jet discharged from single-port or multi-port diffuser impacts seriously c
environment. ~ _

It has been applied it to the Pusan Jungang Effluent Outfall System, which is planne
the Gamchun harbour and will be completed in 2011. The model output showed the
variation of near-filed dilution and mixing behaviour for four temporary stations locater
and deep water under 4 cases including flow rate difference and port scale differe
variation of dilution, wastefield thickness and rise height have been simulated and foun
dilution condition under the different displacement of outfall system. On the basis
outputs it will be proposed the optimum outfall system type and location for Pusan
Effluent Outfall System.
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o] B ATE 011 AVEEY BN FHY AFADF AWAGE Aee Bool WE Jdos
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AALA gel 71RARE BEY F URT 5] Uolr} sl e Fo Basto AF@A nse] fol8 ot
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2.1 dFAE ol

EdTYo] AEY FAME BEIE= AHARAE 522 LI YD(zone of flow establishment)olgbn 3}, &
& 839 % (zone of established flow) AEQ F4¥7 RFH 7] AJ2sh= 2 A EE o) thFig. 1). 45999
S0z FUSE AS AYRZRA AR FARY SEE A% Badl] FANY ARFEL 27 4Eu
o Zopxic} F Gz FAE WE3] Fosrle ol $o, dHURAGG] B PF FAH K&o]
o] 5 AYMAZ ErhAlbertson et al. 1948).
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Morton et al.(1956)0] S)8t® AEo] & & Z(effective width)) bollA el F8F FAFS, v.& oo 2

o},
ve=—alU,. ~ | 4
7|4 APASE 2YLe B, theT e FH TRS(Froude) 7, Fr 9 4l gz g8 A
oz o4y glon] Ze Axatd o& RATE T3] AR AT 4335} glth(Albertson et al,, 1950).
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a= al+——;—§L— (6)
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a=a+ ;,2L sin 8 (N

714 A £ APAEQ F e 116018, SEAES] HLolE 1.0 o]tHKoh and Fan, 1970).

$30THNE oE
HolP2holAl o) $42TE 2o AYAEY 748 AYHon FHsl] AL 4 Yk Ao eiA
UATHWood et al., 1993).
AAe] G 27 e BUB W2 FEPEE 0eH 2e doz FE 4 Yok

wlx,y,2)= . (8)

exp(= v,%) iexp{‘( x1b+’n)2]

Wz = 7
Seo(-(2))
AZ7NM, yy=y/b, x;=x/l, by=x/l 18 N WFFTY Moty 5P SSETE A(318)0] b
A b= 2b)E ddshe doz gEATh ?—:1‘3}1—19_§_ WHFo A dojxl Agl /2 blnominal half width)s
AHBAE 71A =0 2 vdd4E 5 245 (spread constant)2h 340 oo wat H 3 }-& (spreading ratio)o] 2
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2A4Y FEREE VM 3 FA Ao ZFFARNN LA AR Zzte] WFFN BERHE
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ERAE(slot je)ot FrAME FEjE Btk HolT Y o)FREE T EUNBE SEF T4k (equivalent slot
diffuser)?] Fejz 2w sj4do] Lo|azih
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2do Hge AN ALAHE Wl A AAXNE T A HHR2D F Fdw 200 i)
71E9 ol2el ZAZY g B9 & =sA _

2 Ao faAgd B FYFAgRY ALERY BRIF FFRFAVNE R FE AGY 2
2 ¥4HA1(1998a, 1998b) & o83t A o™ SABAC BE AL AFFAR(1997a, 1997b)sh T
o djgurFa 2 AAe 3% EHFB(Gunnerson & French, 1988)& =8 At

484 74T FEAY T VEAE 208 FRAGD FUF 5 L 44, B4 52 ¢RY
o] 99| 4= #H(Station A, B, C, D)ol si2ste= ¢t& ok A HAAY F Station AE st
2ol 5“”5}“3 Station B, C, D9} a7tz o] 2PARE 2848 7IFe2 247 350m, 950m,
3000m A Helw, BFFAHL 242 15m, 24m, 30melth(Fig. 3¥E). /5 X & 1,000kg/mol®} FF

£ 100% 7HEAI S WE B 278 mY/sec, 50% 7HEAY WFFA 139 m¥/sec F A Fgol o)

dol 4S99,

Fig. 3 Locations of Station A, B, C, D

sape] 7o)z pasel wEd T2 278 m3/sec# 44 232 m¥/sec F
sa=xl2) el BB o] 210mol Zste] 200m2. 39 (7, 1999), BE ST 43
sol Geaadne 1049 AARED(hser)d] W0m HHAoz AAFEB 2z s 3

A, 4N, 670§ A b ERE R B 29T FUBY oz ANE A9E 242 Adse ¥

vy sapel A $ol(CORMIX 1) #5733 sjARze) 25 4% 1(0° ), 2(15° ), 3(12" )ez ¥
HAzion £3 HAgo] A UeE HEZ 0% /1For WHTH FUEXFAY & 08 4707 ),
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Table 1. Summary of input data (CORMIX / CORMIX2)

Classification Station A | Station B | Station C | Station D
Analysis situation unbounded| unbounded| unbounded| unbounded
Average depth H 4(m) 12m 15m 24m 30m
Actual water depth Hp{m) 11.3 14.3 233 29.3
Current speed 1, (m/sec) 0.12 0.15 0.20 0.25
Friction value Darcy-Weisbach f 0.025 0.025 0.025 0.025
Wind speed u,, (m/sec) 2 2 2 2
Distance from the shore C1: 200 C1: 350 Cl: 950 C1: 3000
to the diffuser(m) C2: 100 C2: 250 C2: 850 C2: 2900
Alternating,| Alternating,| Alternating,| Alternating)
Diffuser type Staged Staged Staged Staged
diffuser diffuser diffuser diffuser
Vertical angle of discharge (") 0-15 0-15 0-15 0-15
cl:50-90 | ¢1:50-90 | c1:50-90 | ¢1:50-90
Horizontal anglc of disch (°
orizontal angle of discharge o () c20-60 | c20-60 | c2:0-60 | c2:0-60
Alignment angle y(°) 90 90 90 90
Relative orientation angle B(° ) 0-60 0-60 0-60 0-60
c1:0.8 c1:0.8 cl:0.8 cl:0.8
A diameter Dy(m)
verage diameter Ly(m 2:0.2 202 202 2:0.2
Port height /g(m) 08 0.8 08 08
Discharge flow rate gy, &g (m/sec) 1.39/278 | 1.39/278 | 1.39/2.78 | 1.39/2.78
Water quality standard(mg/ £ ) 2 2 2 2
5(60° ), 6(50° Yoz WAz BT g ASols HFFY A5t Zrhsle g wo g &
A 2de] B iy AAFED T BFT MFE 2/4/62 FLE mdslgon BEF
9] AL 4 B 2AsH 200m B4k AR L Frste 6709 1109 QA FEBS Raks)
= Ae® o e HLof ds FFRFD 2 1(0° ), 2(15° ), 3(12° )22 ¥ doy 34
ol 3A ‘—]-ir‘:— W& 0% 71Foz 2R 843 Alole] ZF y2 307, 45° 60° , SAitan
WRF Arelel 2+ pEO60° , 457, 307 = @SR ol #3¥, WRFUE 47 F 207X
o B8 20g UEodY 712 UE dlojHE Tabel 13 2t}
2zt Station 2 4@ 7o) e ZME, 3o W ZTF A WE FAY E So g4 =
g9 442, THEYTAAA A 5o 2AEEEHE Aot
1) @gdsiis .
BE %9 HAEc] s HME FQU 1008 WEEFA Rd 539 uE
(half-width)e] &4 80.5m(& % 2.78 m®/ sec, design Case 5)o14 Hth 699.09mZ Z2o] Aol 4w
A & (trapping)dhs HE 74T d(Fig. 4(a)) Fute] BHAA AZHozw sl Basic
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Fig. 4 Dilution, wastefield width, wastefield thickness, height of rise computed by CORMIX1
according to the design Case 1~6 for Station A, D

-304-



r200 --—-

7700 -

1000

soo

800

7oo !

500

so0

a00

s00

zoo |

Fig. 5 Dilution, wastefield widtﬁ. wastefield thickness, height of rise computed by CORMIX2

7200

7700

r000

o000

A wres

(b) winter

Ty .o

T200

1700

TOO0O

LS00

s00

Soo

g l-l-4

300

zo0o

TAAZYC GE BY 9 O3RAU BHAT EF S A AF 4]

) ) ]
H ' '
oA e me

(a) summer

according to the design Case 1~20 for Station A, D

#

18 "
1 ’

"

i*

'
11

we.a =8 sr.c

(c)

summer

OBution(s)

»z00

rr00

7000

e00

iy

7 %
8
(d) winter

Fig. 6 Dilution distribution in relation to Station for CORMIX1((a),(b)),CORMIX2((c),(d)),Q=2.78 m®/sec




Jourzal of the Research Institute of Industrial Technology, Vol. 18, 2001

CORMIX2 Bred:
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Fig. 7 Output diagrams of CORMIX2 (Station A, Case 18)
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Fig. 8 Output diagrams of CORMIX2 (Station D, Case 18)
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(a) summer (b) winter

Fig. 9 3-dimensional plume behavior at NF.R of CORMIX2
(Station A, Case 18)

Fig. 10 3-dimensional plume behavior at NF.R of CORMIX2
(Station D, Case 18)
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