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Simulation Software for Hot Metal Movement in Blast Furnace Based on Fluent

ZHANG Xue-Feng, LIU Nan, TANG Ya-Ling, CHU Yue-Zhong
(School of Computer Science and Technology, Anhui University of Technology, Maanshan 243000, China)

Abstract: Fluent calculation is an important means to simulate the flow of molten iron in blast furnace hearth. However,
Fluent has many problems such as complicated operation and difficult entry and so on. By using Microsoft Visual Studio
(VS) to develop the Fluent again, log file(Journal file) coded by TUI(Text User Interface) is used as thejinterface between
VS and Fluent to interact data, and to establish geometric model of the flow of hot metal in blast furnace hearth based on
many main parameters, such as hearth diameter, hearth radius, iron mouth depth, taper angle, and dead column state to
optimize the process of parameter transfer. Modifying and replacing parainef‘ers 6f the log file with the method of
variation replacement, which drives Fluent to achieve the model of the flow of hot metal in blast furnace hearth and
simulate the stream field. The application softwaresmatches with practical engineering and it has simple and friendly
interface, which reduces the use requirement of-Fluent for the users and improves the work efficiency, and enhances the
versatility and fastness of Fluent in the biast furnace industry.
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$D_L6=14500

$HL =5500

$H_HearthHalf = $HI/2

$L_Tap =3800

$L TaphnleHalf $L_Tap/2

$D fap :60

$ThBri ck=1600
$Angle_Tap =10

i
$Split¥ Meg = -1 * §R_Nibao2 - 500

R Hearth = §D_1G / 2
$R_Taphole = §D_Tap/2

$angle_TwoTap = 140

te height ($H1) radiusl ($R Hearth) radius3 (R _Hearth) offset 0 0 ($H HearthHalf) zaxis frustum
te height (L] Tap) radiusl ($R_Taphole) Tadius3 (§R_Taphole) uffse'. ($L_TapholeHalf) 0 0 xaxis

e height (§L_Tap) radiusl (R Nibao2) radius3 (§R Nibaol) offset ($L_TapholeHalf) 0 0 xaxis
dangle (§Angle_Tap) vector 0 1 0 origin 000
aftee (sx Fucbiae, Taphol e ) o (scy_ Tap)
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file/read-case ltap-all.msh
grid/chssl
grid/scale 0.001 0.001 0.001

define fuser-defined/user-defined-memory 6

(cy-gui-do ex-activate—item “NemuBar*FunctionsSubllersCompiled. .. ")

(cx-gui-da cx-activate—item “Compiled UDF=#Tablel+Franel#PushButtan2{ Addl”)

(cx-gui-do cx-add-list-items “Select File#list” ' ("FF_yisc.c”) #£)

(cx-gui-do cx—set-text—entry "Select File*FilterText” “\#7)

(ox-gui-do cx-activate-item "Select File*pply”

(cx-gui-do cx-activate-item "Select FiletOK") 3
(cx-gui-do cx-activate-item "Compiled IDFs+PushButton3 (Build)”)

(cx-gui-do cx-activate—item “Warning#OK”

(cx-gui-do cx-activate-item "Compiled IDFs#PanelBut tons*PushButtonl (OK) ")

define /materials/change-create/air hot-metal ves user—defined “Dens::libudf”’ mo no yes
user-defined “Visc!:1ibudf” no no no ne no no no

define /boundary-condi tions/fluid fluid yes hot-metal no no yes 00 0 0 01 no yes no no 1
no 0no 0 no 0no 1 no 0 yes yes yes “udf” “vicosity::libudf” ves yes “udf”
"vicgsity::1ibudf” yes yes “udf” “vicosity::libudf” mo yes ves “udf” “iner::libudf” yes yes
"udf” "iner::1ibudf” yes yes “udf” “iner::libudf” 0 0 ves yes “udf” “porous::libudf”

define /boundary-condi tions/fluid taphole yes hot-metal no no yes 0 0 0 0 0 1 no yes no no 1
no Ono Ono 0no 1l no Onono Ono Ono Onono Ono 0no 00 0 yes yes “udf”
“porous_taphole: :1ibudf”

(cx-gui-da cx-activate-item “NenuBar+Defincllenw*Boundary Conditions...”)

{cx-gui~do cx-set-List-selections “Boundary Conditions+Tablel*Framel+List] Zone)” * ( 5))
(cx-gui-do cx-activate-item "Boundary Conditions+Tablel+Framel+List] {Zone)”

(cx-gui-do cx-set-list-selections “Boundary Conditions+Tablel*FrameZ+List2(Type)” * ( 9))
(cx-gui-do cx-activate—item "Boundary Conditions*Tablel#Frame2+List2(Type)”)

(cx-gui-do cx-activate-item “Question*OK”

(ex-gui-do ex-set-list-selections “Boundary Conditions*Tablel*Framel+List] (Zone)” * ( 6))
(cx-gui-do cx-activate-item “Boundary Conditions*Tablel#Franel+Listl(Zone)")

(cx-gui—do ex-sct—real-entry-list “pressure-inlet 7- I*FramEQ*FramES(Momentum)
#Tablel+Tabl e2+RealEntryZ (Gayge Total Pressure)” * ( 450000))

{cx-gui-do cx-activate-item "pressure-inlet-T-1#PanclButtons*PushBut tonl (0K) )
(cx-zui-do cx-set-list-selections “Boundary Conditions+Tablel*Framel*Listl(Zone)” * ( 6))
(cx-gui-do cx-activate-item “Boundary Conditions*Tablel#Framel+Listl (Zone)”

(cx-gui-do cx-set-list-selections “Boundary Conditions*Tablel*Frame2+List2(Type)” * ( 103)
(cx-zui-do cx-activate—item “Boundary Conditieons*Tablel*Frame2+List2(Typel”)
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D:\Fluent.Inc\ntbin\ntx86\gambit.exe-r2.2.30-init
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D:\Fluent.Inc\ntbin\ntx86\fluent.exe-r6.3.263d-i
E\CFD\MSC\fluent.jou
Hdr, “D:\Fluent.Inc\ntbin\ntx86\fluent.exe” % 7~ Fluent
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ARSI SO S R B 3 2E 1% bat SO B B E
A AR R 642 string filePath = Model Parameters.
workspacePath + “\\” + Model_Parafnefers.ModelName +
AN+ Model_Parameters.ModelNanie +“ Gam.bat”;H
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f1)% bat SCF: FileStream fs = File.Create(filePath); % 5
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Process.Start(psi);H H, Z%{ filePath 4 Gambit\
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