o554 % 1) t oE xR B K F ¥R Vol. 54 No. 1
2020 4E 1 A JOURNAL OF SHANGHAT JIAO TONG UNIVERSITY Jan. 2020

XEHE.1006-2467(2020)01-0060-09 DOI: 10. 16183/j. cnki. jsjtu. 2020. 01. 008

B Bt o B YR 3 T I B AR SR R E AR AU

5o#ht. R R, BRX, /%ﬁu%tl, BAME"?
(1. RIEH T R MR AL TR ERESLRE, L7 KiE 116024;
2. REHT K%Y @ B R G, 0T KiE 1160245
3. EFRMGFHEABE WM AL, 17 KiE 116023)

O E:BANRAETRERGTFERELABEIRREENIEFHER S, KRB K ILE KX R X 48
BRAL L, A XL AAIRBTRRT X FERRAZTRERG R EME B afd), &t
RERB IR FJHFHATE BT A T OpenFOAM FF iR 42 5 IF B M A% Ao i 18] & KL S0k 38 3E ;4T
AR B AB X AR VAR B A KM 5R A4 T . = F Stokes d t@ A Fe AR 5 Sk B 45 G oy ik A L
LRI E,IFATIN LR GBI BT EMSAT. BAEEME R AN, K F kR ER G
HE .M BRRGMERER AR ZERETCRGBEMATE, L EFERERELRALA 0.2 B, K
W BABAL % £ AR T A R ik 4 A AR 21, 7 V0 A= 46. 5 %.

KR RERE,; REBK; KERIELME; OpenFOAM; K 0%

RESES: TV 122 XEktRERD: A

Numerical Simulation of Nonlinear Wave Based on
an Improved Source Wave Method

MA Zhe'*, ZHOU Ting®, SUN Jiawen"?®, FANG Kezhao', ZHAI Gangjun'*

(1. State Key Laboratory of Coastal and Offshore Engineering, Dalian Univerdity of Technology.,
Dalian 116024, Liaoning, China; 2. Deepwater Engineering Research Center, Dalian University of
Technology, Dalian 116024, Liaoning, China; 3. National Marine Environmental Monitoring Center,
Dalian 116023, Liaoning, China)

Abstract: In the traditional mass source wave method, the accuracy is not high in the process of strong
non-linear wave simulation, and the original setting of wave source area is complicated in different wave
conditions. An improved method is proposed in this paper. Bidirectional quality outputs of the source area
(lateral and vertical) are considered simultaneously, and the source function is improved and performed by
theoretical derivation. The convergences of mesh and time step are verified based on the OpenFOAM
program. The relative errors of second-order Stokes wave in amplitude and phase, comparing with
traditional results., are discussed under different relative depths and different nonlinearity conditions.
Then, a further simulation of the solitary waves propagation is performed. The numerical results show

that the improved method can not only increase the efficiency but also improve the simulation accuracy of
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the mass source method in the high nonlinear range. especially when the nonlinearity parameter is 0. 2, the

amplitude error and the phase error are reduced by 21. 7% and 46. 5% respectively, compared to traditional ones.

Key words: mass source wave; source area shape; wave nonlinearity; OpenFOAM; solitary wave
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