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连铸中间包内三维湍流流动的数值模拟

朱苗勇;泽田郁夫

东北大学;沈阳,110006;新日本制铁株式会社;川崎211

摘要： 连铸中间包的操作条件决定了其内流动现象的复杂性，为此，本文选择两种不同的湍流模型k-ε和LES
（Largeeddysimulation），建立了描述连铸中间包内三维湍流流动的数学模型，并实施了数值计算和模型验证，

对单流中间包内的流动现象进行了描述，考察了有、无流动控制情况下中间包内的流动特征和湍流模型的合理性.
结果表明，合理的流动控制有利于中间包内非金属夹杂的上浮和吸附，用k-ε模型基本上能够描述中间包内的流动

现象，LES则能描述用k-ε模型所不能很好描述的现象。
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NUMERICAL SIMULATION OF THREE-DIMENSIONAL TURBULENT FLOW IN 
CONTINUOUS CASTING TUNDISHES

ZHU Miaoyong(Northeastern University,Shenyang 110006),SAW ADA Ikuo (Nippon Steel 
Corporation, Kawasaki 211,Japan) 

Abstract: A Mathematical model to describe three-dimensional turbulent flow in continuous casting 
tundishes has been developed by choosing two different types of turbulent model as k-εand LES(Large 
eddy simulation).Numerical calculations have been performed to study the characteristics of flow in the 
tundish without/with now control,and the reasonability of the turbulent models has been discussed.The 
results show that the proper flow control is in favor of inclusions floating in the tundish;basically, the 
phenomena of flow in the tundish can be described by using traditional k-εmodel, however,the 
phenomena which could not be well calculated by k-εmodel can be described by using LES.

Keywords: continuous casting tundishes   turbulent flow   turbulent model   numerical simulation   

收稿日期 1997-11-18 修回日期 1997-11-18 网络版发布日期  

DOI: 

基金项目: 

国家自然科学基金!59504006;;冶金工业部资助 

通讯作者: 

作者简介: 

作者Email: 

参考文献：

1LaiKYM,SalcudeanM,TanakaS,GuthireRIL.MetallTrans,1986;17B:449
2HeY,SahaiY.MetallTrans,1987;18B:81
3SzekelyJ,EI—KaddahN.SteelmakingConfproc,1986;69:761 
4TackeKH,LudwigJC.SteelRes,1987;58:262
SLeeSM,KooYS,KandT,LeeIR.Proc6thIntIronSteelCongress,Nagoya,IronSteelInstJapan,1990:239
6LaunderBE,SpaldingDB.ComputMethodApplMechEng,1974;3:269
7DeardoffJW.JFluidMech,1970;41:451
8YoshizawaA.EncyclopediaofFluidDynamics.Vol.4,Houston:Gulf,1984:1377
9村上周三,持田灯,林吉彦.生产研究,1992;43:28 

10PatankarSV.NumericalHeatTransferandFluidFlow.NewYork:Hemisphere,1980
11棚桥隆彦.机械研究,1987;39:1249 
12朱苗勇.金属学报,1997;33:933



本刊中的类似文章

1．张邦文, 邓, 康, 雷作胜, 任忠鸣 .连铸中间包中夹杂物聚合与去除的数学模型[J]. 金属学报, 2004,40(6): 623-

2．樊俊飞, 卢金雄, 刘俊江, 张卫东 .六流连铸中间包等离子加热过程的数值模拟[J]. 金属学报, 2001,37(4): 429-

433 

3．张胜军, 朱苗勇 .连铸中间包内夹杂物去除机理的水模型研究[J]. 金属学报, 2007,43(9): 1004-1008 

4．朱苗勇.连铸中间包内钢液流动与传热耦合过程的计算机模拟[J]. 金属学报, 1997,33(9): 933-938

5．盛东源,倪满森,邓开文,刘家奇,干勇,肖泽强.中间包内钢液流动、温度控制和夹杂物行为的数学模拟[J]. 金属学

报, 1996,32(7): 742-748

Copyright by 金属学报


