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Numerical Simulation on Thermal Discharge of Yangtze River Power Plant
SUN Yarrtao!, WU Xiur feng?

(1.CCCC T hird H arbor Consulants Co., Ltd, Shang hai 200032, China;
2. Nanjing Hydraulic Research Institute, N anjing 210029, China)

Abstract: Prediction of the thermal discharge of water environment of a power plant can reasonably arrange the water intake and

drainage project of the power plant, which can help the power plant obtain the low- temperature water and fully dissipate the

waste heat into the water environment. In this study, a power plant in Changshu City was chosen. According to the convectiomr

diffusion characteristics of flow and contam inants in the water environment of the power plant, the 2 D flow mathematical model

in the Delft 3D softw are was used to simulate the thermal discharge of the power plant. On the basis of the verification of w ater

depths and flow velocities, the distribution of temperature field was evaluated. T he results showed that the affected area of tenr

perature rise and the diffusion distance to downstream and offshore are larger under neap tide conditions than that under spring

tide conditions, while the temperature rise at the water intake area is small under the two tide conditions.
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Fig. 1 Location of prototype observation points

2
AL FER HIAT 22 Delft 7K J) 28 50 FF & ¥ Delft 3D ~F [
A BUE AR, BIFST TR I R R KO SR PR
2.1 fd’xﬁ #2
TR IE 2L 7 F:
E
o e detnican)= g (1)
7J</)|LLZJJ7:7E:
(?_u i(f)_u v ﬁu w_3Cy > 9Cxn u ,£2+ v?
cgﬁ Cad" CeCn M cgcqri* &
X T _EM_EdB
for Ceae” Pocg a£ OH = Ceds Cooll (2)
81) udv v F)v w ICn 4 a_@ ,!; +0°
P& CoonT CeCn 9E T G M vat CH
g__é 1P, W _EN_EB
Jur cant Qenan T OH - Cron” Ce o (3)

A b AL ¢ I ARAR; H R KR wae 5300 R x vy
7 1o P I 21 S5 AU g DAy A T A Al HE 2K K R G R
(m/s);f =2wsin® NRHLRE (0 B A FIMEEL, ¢ H

WHEKILBIE ) C= - (he OV WA FH(n h B35

$); 2= 9.8m/s* WEIEE E WEHFWRELE, E,
YA vy 7 R BE BN RN R G &0 4 B IEAS i AR bR &

*ﬁﬁmi%ﬁ%wﬂzci[wiv wxﬂsz

5?-[i%i—ﬂﬂﬂ;&wh%mﬁi%&%ﬁ§¢
&in g
(R REL Co= Ja= o2+ y3, Ce= Y= 2 v2: BH N

KRN AEEN 7 1A L4y B

s 164 HWWEIXRR

2.2 EEEF
§x.y, 00=8(x,y)
u(x,y, 0)=uo(x,y)
v(x,y, 0)= vo(x,y)
AR R Rl A S LRI AT I RE A R
LIl R4 T 8 100 5 SR AT 0 Bl 4k, ED—— 0(U K

A FOKFEATIESE, n g 1] 5E 320 Fik ) S 1) &), X T PR
W, W2 23 SR AL B
2.3 BMEF A

(1) 2 (3) ALl KU A B ATy B v 2 A AR ek
WRAE T, ALRAIT 5735 AT B ORI . X4
(B 77 57T LU 48 75 % BT 3 550 B0 AN [ o P, Ke i 7 2 il
DANINMARAN TR TR, & THTITETRASZ
TN (KBRS PR X T ik RE AT Ak A ek D7 R IR IR
etk A A b 2R T A E TR, HLAT R I T SRR E TR AT
TR

W14a %1

3
3.1 AKRF5A
QHT) 1 I(HuGT) 1 d(HvGT) H_
aT T CLn 9E T CCn 90~ CeCn
o[ cor H (ol cor K.T
[ag[D’ c@aiﬂ * cgcn[an[u" cqanﬂ “p,cot InT
(4)

P T 2 BKIE BT8R THE( C) s AT s A EHEK BT
(CY; DDy 2N x .y '}J‘mm%}f*ﬁﬁ(%zﬂﬁﬁﬁ)%iﬂz
(m?/s); K, AKHEEEBBRE(N (s m> + C)) ;0 ML
IKE S (kg/ m?) ; Cp jﬂ[DJ(B"J%J—»H:%ﬂ(J/(kg' CT)). Ha
R AT
3.2 EMgAEM

VIR T(x ¥y . 0)= To(x,y)

mﬁ%WAﬁmﬁﬂeruﬁmmmﬁg%=anﬁ
LRI S o R
3.3 Mk

ST R 4), 7% i R FESE T v, K 4k S i
S BB S R A AT SR A

4

4.1 HHERK
TS IX IR L VR4 19 km BB S T & R U
299 km [ [ g DT AHC 2T 28 km (VT EE, F5E 0L
o AEUCRAIEAL Mgkt A TR RS, AT E T 351 % 81 A4
4, 27 1944 B0, FEHEZK 1 B A BT HEAT T 0 R g,
DL 2, & 3, AN IR B K PRS2 Kl 290 m 2244, B/
MK 24 m A4, AP KI12 s,
4.2 ORI A
TR K SC A T B AR B 15 LA RGIR, HEZK 5 ma 1
WUTE S T 3 B 7K SC 4 A, 0K FH IR 4 ZR 520 K W 7K SC 444



I S o KITACGHR IR HE A A AR

S AN K SC ARV 5 o SR AU /K ST B RE H, 2010 4E 3
H30 H- 31 H ki #2,3 H 23 H- 24 H /Ml idfz,
R A% 280 5030 R0 T 4 v B K S 4

2

Fig.2 Model grid discretization of the study area
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Fig. 3 Denser model grids near the power plant

4.3 HHEAHNRE

PR 1T BH ) 28550 IR 1R ) R A B 45 5€ - R 10
BB AE, AR 3C 32 0] R R T AR A 2 b Tl Bl ik ok
0.018~ 0. 035;

WENE R o &R, E.= E,= E= 30 m?/s;

IR 455 B RS F20 TG 3R 74 30 K ¥ 3 TS (GBT
50102 2003) ¥isE 2 g 2, M40 2 Hi B U5 AT R &
H KR ZEA AR B K, 290 24.3 W/ (m? » CY);

ANZ LB KT S, R EOEI D= 5.0 m¥s, D, =
0.5 m*/s.

5

H B Y BRI U3 R 20 A R R I K
IEH H, DR eon) BB BRI Y B3 I AR B SR U by
MR T35 1 40 A WA &5 3 T BT AR T BEIYY R Al IR
Hokg), B E SRAE, S0 5 H W kv, ikl o i, v
W13, TE T K SCAAT T TR 5 3 A R B R e

FITH BT S Vb ] B ORI 3% $e BEAL 5 2010
£ 3 H30 H 15:00- 31 H 16: 00( K 3#) 12010 £ 3 A 23
H 12:00- 24 H 13:00( /M#l) FEATVHE . dbr i) — 8. =
W TR RINGEAT, i) 74 HUKE 825 A KT, SR B Rk
JRe W TREERMEIR AKKE KR 50.0 m* /s, ZW THEH

FAGFR KK Jy 63.0 m/ s, A KAA B E BB A K
VT, HB KT 9. 0 'C. & T HEAK 21 ik
TR HE K1 60% , HEKIRTH1% 15.0 C.
5.1 HFAAEE

PR T 525 00 A7 R0 /N0 T £ A0 97 S 0 B8
AR R S P 4 P T) R LG RIS 4 R A
BLIEF, 4 SR 0 22 5 A2 G S0 A AEAOLRS i 1 55K, 1A
RRRY T AT B T 2 M50 B, T8 37 1A 7K WA 02 A 5 B Ml A
BT VST B K AR AL L, 7T DA SRR 3

4

Fig.4 Verification of tide level at Xuliujing station under spring tide
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Fig. 5 Verification of tide level at Xuliujing station under neap tide
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Fig. 6 Verification of flow velocity at 4#

point under spring tide
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Fig. 7 Verification of flow velocity at 4%

point under neap tide
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Fig. 8 Envelope lines of tem perature rise for spring tide

under present operational conditions

9
Fig. 9 Envelope lines of temperature rise for neap tide
under present operational conditions
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Table 1 Characteristic values of the temperature rise distribution
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