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Numerical simulation of semi-confined slot turbulent impinging
jet using different turbulence models

WANG Ming-bo, WANG Rui-he

(College of Petroleum Engineering in China University of Petroleum, Qingdao 266555, China)

Abstract: In order to meet the need of abandoned platform cutting technology used in offshore petroleum engineering, differ-
ent turbulence models including the standard k~& model, RNG k—& model, Realizable k—¢ model and Reynolds stress model
were used to simulate the semi-confined slot turbulent impinging jet. In order to reduce the influence of numerical diffusion
on the computational results, measures such as decreasing the mesh size and increasing the precision of difference scheme
were used. The results show that the Reynolds stress model and the Realizable k~¢ turbulence model perform better than oth-
er two models. Decreasing the mesh size does not reduce the effect of numerical viscosity on computational results, and in-
creasing the precision of difference scheme can reduce the effect of numerical viscosity on computational results at certain de-
gree. And the Realizable k~¢ turbulence model in conjunction with MUSCL scheme shows a little better performance than
other models.
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Fig.1 Physical model of slot turbulent impinging jet

2 HEERGH

2.1 HHERTEE RN

2% 30 T 2 FH B i OB AU AR R 7E TR IS R 3R i
RIFLRE B8 S 8, IF HATRYE ke BB RNG k-2 #
EUF Realizable k—g K7 XHR R TE k-& TR ALH)
it EREN,ERT &R BT
o SR A RE T B P W B & 1) R iR DR A B, B
DUR X e in FAR R ML D E AR, B,
BT TR 5 2R R BT A, (=] e
X TR AR R A 2R R B0 LR &/, B DX
Se T AR R — s TR R AP fEE . iR
BRI R & R AR, AR ENIHTRERIEE X,
WCSRHE 24 BRI X, LR P R e 52 B

2 HARR R R E S R SRR W
XFH o

1.0 - 0.25 -~ k-8
0.8 0.8 *Refgl,;;?g;;eﬁ& 0.20 ——Realizable k-sH#H
—~ i )
—~—REk-s R 0.6 L . 0.15} ¢
{5 0.6 ——RNG k- s F .. L g % y
5 o4 —~Realizablek-8#M = o 4| #o0.10
: ~— BN RA E
0.9 « REHE 0.2} 0.05
0 — ; : 0 - -— e 0 —
0 2 4 6 8 0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5 2.0
x/b z/b /b
(a) $REE (b) y=b &l LR HHE (c) y= b il CHIMFLIRAE

B2 FTEHREATEERSEBERNALR
Fig.2 Comparison of calculated results by different turbulence models and experimental results
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Fig.3 Influence of mesh density on numerical results
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