B29 BB 2H w o R o B Vol.29  No. 2

201144 R ADVANCES IN MARINE SCIENCE April, 2011

FAMEREAEEESERPHLERMAR
% ELA RLAAS

(L Mg RE BOBRELETREZEE, LR B 210098; 2. kAT Byl it AR R4EA 7, XE 300222)

B OEER3AEAMBELR. WRAERKRRE AN 27 F KHE B MY(Mellor, Yamada) # & fn ke & &
MUFELERNER W2ARBRAFENE /A ARESNNER - AR BAFTNER EULERER2H
FREAEMENEELERA . HRRABEFELEAENEANT RO HEA KRR R TR FF L T RE
AH, ML T MY RAGE S FERELABA -, EHTFTRIRAEERD FRIEFAERENBRERAE
ERWEERE. RBEARTNZRARBRAAAZRMBEULERERNIE - MY R AN SRR EREL
e AN B MY RARBERNZN T HEAER T be A,

RBRAMY BB EB; 0 B ERER; ZUREE%X

thE 4 %5 .P731.2 LEKARIR A XEHE:1671-6647(2011)02-0137-11

A 20 b4 70 SRR, B EUE R BB T 00 A T OB R Y 2 3 T D 3 A S i e sh 3
£, B8 T BIFRAURN . 3 T 0 E KR R, WO RIS R, R B TR R DL R R TR AR
PR R R, BE AT 4K i SR EER . RIRBIEALGEZERALERAET O ANEN -1 EE
FEH, —NFRRBIHEZE DT 3 MY DB AW DREREN: DI ERBM. UL
TIRBRE, WA G5 K.

MNEATRGEEREARE  BREMRB A EER 2 H 7k - 2RAXMERAKE. 2RAANWEER
#F R KPP BB (K profile parameterization) , BE7ERF E WM H & X B BB KR E . HEZ —~ERNYEE L. X
MR ZELE S S MR B B RS RN, AR AN =R BN b T PESRNE
B WA I W B RS 7T DB S SR AT I E BT LR B SRS AR . 7EE O K, E R
ZRGEE GEBR ERESEREREN, —BAkREESENAE. FE M EENEREERBAR LR
ZEMRBEMAIBEZHFE. UAERTRBRERRIEMN LTRSS REYSEHE T EEARIEERE
L% B AR XS B E 0 B ERMKRERSIT BB, REF RS RKREL
T2 MR AT ERTBRRER MY BEEA ke AR BB .

1 EWEE

EREBERT 20 #2270 R, FMEBAT UK BT T EIEEHE #iE 2R R RRE
R %, Launder i Rodi X X B REA RA W EE . HF 1982 FE AR R HEHEER POM gl
MIA R BB T —GEAL B R P BREEL XM ER BN R REARE —MY KA, &
TEERRMARREEEFR BRI, EEEETTE PR/ T 2 KB BROA R RE K A2 1 3 8RR
REENITAZ—.

ke MEEM A TSR BN VIR T, R, BEE . W3, ERELSHBIE, FERENG &R

* IC#R A 89 :2009-12-16
W RYIR B A IR 28— 58 sh A W -5 FO T3 AR B (200901032-03)
EEEM K EAQ981),. B HET AL BT RA, TENET D 85 A BEBE T WM. E-mail: Mercury1214@hhu. edu. cn

Gk & %8

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

138 B ¥ M ¥ # B 29 %

%M ZEASEATRER. RERRAGETEN ke BEIRE LR ke BRI,
1.1 MY HH

Mellor #1 Yamada 2 T —RFIRLIH bkl FRERS, KPR EBEEAFRE ANE 2.5 Frifdl,
T HRMZ RN BEEE, BRI T HHREEENT AR REFSE—. REST BN B,

AEESRRE P BRARIREFE:
ok | - 9, ak B
%+1‘i- V= aiz(KQ "f,)—’f>+1(c1P+csB—czean> @

Sk B KB RE ¢ B L = 0% 4 4605 P A 9 YT, B R e RS RE RO s Ko =
0. 2V2H KRBT BFH . =09, 6 =0.9, . =0.5; Fou= (1+E, L TL5) a5 g 3 m A

IKETRBE RS s R RITHBLIO0. 4. FalISIARNTHARES BT BABRFEN, Bt Fou XBERHN
ICBE R A, B MY BRI — 48 R FEH MR B AN e F— AT RULIA.

1.2 ket

FEXRTRIE F TENEME, BIANKXTENER VLB EHRRT ke HE. ZRAEH
Launder #1 Spalding F 1972 482 i B, A T HE MU JFE B AKFF .

Ok yg.vr=2Eud  pip 3
at dz o, 9z
% ta.ve=2Bude e PtaB— o @
a € 9z o 9z B ‘e cat

5\‘“':':' 56:=1.050.=1.3,ca=1.445¢c,=1.92,c5=—0.629 ,Xﬂ‘thﬁ(l)ﬂuﬁﬂ KQ:% Ky %@ﬁ#ﬁ%\

B4 0,=1.0 BLEIIGET HARETHET BAK.

1.3 BEMEH
W AN, BRIRKRER v AT HER o TUREIUTRTF:
_ K Y
Y, = €, —> v, =¢, — 6))
3 3

K oc, e,/ BRITEBNELBHRABEERE. X T B AHETBKAR AL, TLUARIRRSRE T
A, G88, KC,CA, MTRERPERMERERK M, AT USEXIM11], RFFFHASK G BT
WP, F o, MEKBE TS H G,

A, (1—6A,/B,)

““ T 1=3A,Gh(6A, + By) ©
7 _ A1 —3C, —6A,/B) + (18A1 +9A,A,)c,Gh 7
B 1—9A,A,Gh
_ g dp
2k 3z &

AHF,Gh RERBEEEZRE KRB SHAE U Z [ HME , Kantha 1 Clayson Z X Gh #47RRHEl, $#

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

2 % 2,%.FAMRAERESES R LRITE 139

H Gh EFRA 0.028, R4 Mellor BEMER . HR{SH (A, B, A, B, C)=10(0.92,16.6,0.74,10.1,
0.08), JAh, BEXZTIRE | R#FTRRE -

2 0.56K : __ & 3p
< “NT (N o 9z > 0) €))

1.4 HREH

DA OREFARED B L — R IR FEH

2/3
16.67 42 %k _ g (10>

k= 2 *? dz

l=1d, — =+t an
A su. »d FHIARBEREENERREMERE.
1.5 kzhHEH

XMFREKR. WET BN ETREIMEIRE. MERMENYEEQERE.EE.FVES
RBHETHE. HEMETANEER E—PHE, BREBER, SEE MNP R ZFZ BN
BEERIH L

FHEFER AR R ELCIRC, BR—METIRGM PR BB R, T rRA « 8558, X 90HRHL—
Prg B B A B R R A L RARE IS % iR (12].

2 R RAWL Y 1) 2K 3h Rk o AT

FELFRT O R, h TEE A, 8 EH 2 /AN T REFE , 7R X615 5L T RStk h T8 E
BESIEBIFR S M BL T A S B T A ITAR . SR EEERIEL, AP 3 MEERL T K
BUEHSZBR T RABEHEETRKRRSMGE. BERREA TURENRRE, HIRERNAE R P REL
FEMKREDRELFRERATHER, &G E— AR D EKARR.

2.1 HEEXR1—NEHITAE—RSE

HERXIEA 5 000 mX100 m, FTEEH 50 m, KERERER 100 mX20 m, KEF LR, EILALR.
FRMERA AT EZHMER TR, B2 50 2. KEME IR O UHERKETARZHEN . #nE

HIRE 12.5 C,)JEMm 10 C R —22=0.01 kg/(m® « m); [\ B} H SRR ZE UREMREEBE 10 C)
dz

R B RETN W, AR EESERESERNER., NEBARZT TR B EERN 0, BMKEZ
BIME—SMERIE AR RERLL ST . RERBL AWK ET IR ER, BEMTERHEN T4, KPR 0.1
N/m*, #H T 7~8 m/s BWRE , FFEMFEN 2 d.

BAE, LB E B XK RERS Y B . BT 2 MBI RI ORI — BB 1 S
— PR B U r B R BRI S BERE I R AR (L R BRI OL . NIE 1 7] DUE B, FERUSE D RFERAE R T 534
FEMRERRREBERE, BRBSHKEZIRERLARHE. RIIBHREAREY BLRURIERK
EREZ . HEERINERARARLER, RAREEERRZY 10 m K377, KRB ARLEI T HH
KoBK/MRR L BEFRREREEERE S mAA. EIARZMGRZMAELKN LB UL,
FEBAIN 6 h, B ARSI ME EAEEHE,12 h )5, BRI E AR, LS Tt 2R REK
BREBIRE A, IR 2 FTGIR 22 B BOA R K XA » B3 R B BB A JLP A . 32 B SR S B K Ak i o 3
X BB IB M B BE AR BE 43 A M 1 3 53 » 3 3 R ORI/ » B G 36 3 4R AIE B9 20 A JF 6 A0 JBE 39 53 2 A i 4L

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

140 B ¥ M ¥ # B 29 %

THIKRER B

@ 5
= ®
|] 1 1 1 1
0 oo 004 L0 0008 1] .05 D020
EMEFEEm s ikl
% %
= %
) . . . o 2 .
0 0o02  00dd O 0008 n 00005 D00
EMRHEET™ s EiEkT
- —#Bh —-—-128h— - -—15h 24h
B— 3ih Fh 432k 48h

B 1 s R ARSI R K IRE 2046 Cas b AR B E e d HERZE)

Fig. 1 The vertical eddy viscosity coefficient and turbulence kinetic energy distributions with water depth

(a and b are for the stratification caused by temperature variability, and ¢ and d are for the thermostated water)
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Fig.2 The curves for the density variation respectively in the two models
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Fig.3 The turbulence coeficient comparison between the two models (48 hours after the wind forcing is exerted)
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Fig.4 The distributions with water depth of vertical eddy viscosity coefficient and turbulence kinetic energy

(a and b are for the MY model, and ¢ and d are for the £¢ model)
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Fig.5 The vertical distributions of the dissipation terms for the turbulence kinetic

energy respectively from the two models
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Fig. 6 The topography (a, the contour interval is 4 meters, ) and grids (b) for the saline intrusion model
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Table 1 The parameters for the saline water intrusion model
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Fig. 7 The surface tidal flow (a) and salinity (c) field during flooding, the flow (b) and salinity (d) during and ebbing
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Comparison Between Two Turbulence Models for Stratified Flow

ZHANG Zhuo', KONG Jun', LIU Chun-feng®
(1. College of Traffic and Ocean Engineering, Hohai University, Nanjing 210098, China;
2. Key Laboratory of Virtual Geographic Environment (Ministry of Education), Nanjing Normal University,
Nanjing 210097, China)

Abstract: By means of 3 idealized numerical experiments, 2 of the commonly used turbulence models i. e.
the MY (Mellor, Yamada) model and the ¢ model are compared with each other to discuss the difference
between the two for the stratified flow. Also in the first two experiments, wind and tangential bottom
stress effects on turbulence are focused on. In the third experiment, the tidal currents are concentrated. It
is learnt from the experimental results that the suppression upon vertical turbulent diffusion can be reflec-
ted in either of the two models where the suppression is realized by means of a buoyance term in the equa-
tions of the models. Relatively the buoyance term in the MY model results in a slightly higher peak value
of the coefficient than in the another model. Howerer the buoyance term plays a less important role in the
estimation of the coefficient, and it is not a main cause for the coefficient estimation difference between the
two models. In fact, it is the dissipation term that results in the difference between the two. The dissipa-
tion term in the MY model can produce a slightly less peak value in the coefficient estimation. Therefore
the turbulent diffusion effect is stronger in the results from the MY model than from the ke model.

Key words: the MY model; the ke model; stratified flow; turbulence model; vertical eddy viscosity coeffi-
clent
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