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Abstract[ ] Efforts are concentrated onto effective simulation of surface discharged heat water in two-
dimensional depth-averaged finite element model using Gaussian puff algorithm incorporating near-field
characteristics as patches computed from CORMIX3 with ambient flow variations. Concise analyses of
horizontal and vertical temperature distributions are made for real coastal power plant discharges through four
field observations and the results from this proposed method are in good agreements with observations in far-
field as well as near-field. Thus, this method can simulate the heat dispersion effectively for the whole region
since the complex jet momentum characteristics and ambient flows are easily represented in 10 meters of finite
element discretization around a discharging point.
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Fig. 1. Semi-circled near-field region (after Kaufman and
Adams, 1981).
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Fig. 2. Discharge distribution along semi-circled near-field
boundary (after Kaufman and Adams, 1981).
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Fig. 3. Sampling stations and vertical temperature distributions near Boryong power plant at each observation (a) 1st flood
tide (b) Ist ebb tide (c) 2nd flood tide (d) 2nd ebb tide.

21



22

ofy
ol
Ho
)

R}

6. 1995 (Ebb Tide)

Excess Tomp (T) (e)
3 4 5 1) ? -3
I I S T W N Y S N Y |

1km

Sop 301965 (Ebb Tide]
Excoss Temp (T} (f)

6 v 2 3 + & & 71 3

Ei26 30 o
+ NiE 240

Sep 30. 1995 {Low Tade)
Excoss Temp (T) (g)

-
T

Bl

3

E126° 30° x

+ NI&° 24 3

Q »
[ F—

1km ,.,_3

Sep 30, 1985 {Flood Tide)

vj Excess Temp (T) (h)

Bi2s %0
L e + Mw 20

Fig. 3. (Contined). Sampling stations and vertical temperature distributions near Boryong power plant at each observation (e)
3rd ebb tide (f) 4th ebb tide (g) 4th low tide (h) 4th flood tide.



B EEO] BIFE AERUMULS FIRE RIHAiE 23

o, zhoebe} A M 7k T1EER SEE
Bt ® 3. 29l Yeimy et
A piz FWMe UNE, ol &S UEE Uehg
t}. B zAbo| A BA13 73} ‘,]O}IH F <240 A3 T2o ATz 9 £X 12§ S Erer
EF0.2 $ASH: GH wolq Fl>470 M gz B 200-300m A= dele) el g £
Fgo) HYH 0w AASE Bl ojeiag Bz ITO) HERIAR 800m HEG {3 o] Follis A
HeEgor Aolgi: B=g' 00 zto] zF BHAld Soll AA 2] Mslrt 2A VehA gk wj A
217} 143, 143, 187 2 203x10°mYs 0.2 7xo) mp 20 R 22 £EE Holm gt meba dge] o
o £G4l A e Mxh Syl g e PV RESHIY Sulel Jusel L 9 o)
7} ghabalX| 3L Qlis AL oF £ Qluh. BAd7lole} v ol AAJEE A=Hl T8 Fole] HEo] 1 BAo]
EE L) zm]&;q x4_451 Ao E354 2 7y golstrr HERAA AFEAE R} o] 2wl
1= Jirka 5.(1981)0] B Ay = 0.420LF, D xp = siMe BaHez AAsy] sl 293 dYger 3
Fate] aMe & 3] A sk Aol nlgAsi.

ISLF,2M 3 qoflA] 12hst 1, 23] 9] 11990l A] s
717} 9} H.zg;].l—_ AnE AFstn, CORMIX3E o] &

3.1 ey

ato] AHEE 1olo] AAM Y &gl 5.0~86
m ogv% Helth Table 1032 o] 25 o]9jol| o2} oo A3E SR Yl Bk Wl 2 7t
wxid EA¥ CORMIX39] ZA7be} #hEst Ault 14| 2] g °] ks B —’F 3= t| Zhang(1995)3 zko] §-3
sle] o] ZHE] B3 BAlo] MEEAS THE- o o] §liz Aol dAE FHetE U, aEn 7|Ed
Table 1. Observed characteristics of discharged heat water (in 2nd grouped column).
Density Max Max
Heat Effluent Ambient Effluent Reduced Buoyant Froude  Mixing Mixing  Length
Flux Velocity  Density  Density g Flux Number Depth Length Scale
Q U, Ps Po 8 gQ F Do Xmex L
(m’/s) (ms)  (kgm’)  (ke/m) (k) (') (m) (m) (m)
Ist 73 0.97 1023.7 1021.7 0.0196 0.0143 2.36 8.6 307 8.66
2nd 65 0.87 1023.0 10207  0.0220 00143 1.98 7.2 257 8.66
3rd 156 2.08 10208  1019.6  0.0120  0.0187 6.45 23.5 838 8.66
4th 130 1.73 10207  1019.1  0.0156  0.0203 4.72 17.2 613 8.66
Observed
Temp. at Dilution Distance Mixing Observed Distance to
NFR at NFR to NFR Depth NFR Depth NFR
Cur Sy Xyr Py h°re X
€Y) (m) (m) (m) (m)
2.78 25 86 6.0 75 160
491 2.2 73 51 7.5 160
1.38 3.2 258 5.8 7.5 135
1.65 34 90 16.3 5.0 145

Maximum jet depths and distances are estimated from the results of Kaufman and Adams(1981).
The 3rd grouped column are from CORMIX3 NFR (near-field region) values.

The final grouped column are from obscrved data.
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Table 2. Model input data from near-field model, CORMIX3 for the 1st observation.

Ambient Location of NFR
. Crrr Mixing depth Dilution rate

Velocity ° Jet Centerline Offshore

U C hyer(m) Sner
(/s X(m) Y(m)
0.1 1.93 880 640 3.25 7.2
0.3 0.98 154 114 19.0 7.0
0.5 2.47 152 52 14.0 5.6
0.7 3.59 98 25 10.5 3.9
0.9 4.20 73 18 8.7 33
1.1 4.80 56 14 7.5 29
1.3 5.36 45 11 6.5 2.6
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