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A Development of General Purpose Program NUFLEX for the Analysis of
Heat/Fluid Flow

N. Hur, C.-S. Won, G. Son, H.-S. Ryou and D. Shin

A general purpose program NUFLEX for the analysis of 3-D heat/fluid flow in complex geometry
with pre/post processor have been developed, which consists of a flow solver based on FVM and a
dedicated pre/post processor. The program employs a general non-orthogonal grid system and solve
laminar and turbulent flows with standard and RNG k-¢ turbulence models. NUFLEX is capable of
analysing two-phase flow with topologically complex interface, turbulent diffusion combustion,
solidification problems and magnetic flow. For the purpose of verification of the program and testing the
applicability, several practical problems are solved and compared with the available data. Comparison of
the NUFLEX results with that by the STAR-CD program has been also made for the same flow
configuration and grid structure.

Key Words: General Purpose Program(8 €2 2 1) CFD(AAM-A G E), FVM(# 3413 W), Pre/Post
Processor(A/% 28] #x]), General Non-Orthogonal Coordinate System (Y82 23 F A))
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Table 1. Characteristics of the NUFLEX

Present Program

Coordinate | 3-D General, Non-Orthogonal
Mesh Structured
Differencing] CDS, Upwind, LUD, Hybrid,
Scheme Power Law, Quick
Steady, Transient,
Physics |Incompressible, Combustion, Free
Model Surface, Two-Phase,
Phase-Change, Magnetic Flow
Solution
SIMPLE
Algorithm
Turbulent
Standard k-¢, RNG k-¢
Model ndard k-2, RNG
Boundary | Inlet, Outlet, Wall, Symmetry,
Condition Pressure, Cyclic

L B
< 3 9 uz
ot}eg'ac}_o_ Agk]'o'(}og 24
A 7Hg de 2ojx 9l
o 9 F&iHfalse diffusion)?] FAle Yot
Aol APl Hold  AFAEH (upwind
differencing scheme)& AME-34d. <AL Z7]
AsiHE dstAgdozryg ¢HE AL 5+ gl
t B34S fE3Y &2 4E€HS M2 dFAA
Aitste dnFol asdn, E A7 e 1 8
g7t gt 7bg go) AH8HE SIMPLE ¢xg
& A8 =%, HAEJAR ALSA B4
3l 429 decoupling HAE st %% B
S AbE-E g HF A ol4tst WA A HE 73}
7] 9% sigez £x 2 A2Zage] Ao SIP

4 CGME AHEEtAT. =% 8 Zga
%q]"‘]“ F 2 4F #8894 € w5, da,
A1 f5Y Mo 7Hed™ 499 FAEe]
PE 579 Aol 715dt. oy E Tz
BE EAE AT st Table 1. o Vel

AABE £E4
9 doje & &
3 dRoz ez,
vt dFFY Adtele

[o

22 chat 95 - AFA FH

ER33 AAAWE FH87] A% FAZE Fol
A EHe Ae2¥E VOF(Volume of Fluid)
7} LS(Level Set) el ok, VOF ¥y z+ 4
o AHo| A HEHE FH diEd €L dFdA
AbgEa gloy uEe] EHAEQA VOF 2+
BRARY ZES AEINA AL AHE GH

°f At olF BHE AUy dAst FBAA
cz2REe Az Hd LS #¥5E A8t &
BARE 741’46}h LS #yol ALAAG.  FlEe]
AEA LS Fe BBARY ZEE Fgs A

@ 4 g7 Al AT AH3 2ol Lo
229 AL AR oAREe Aol AHHolT,
T, o] WHdME 7 49 AR IHAA &



AT

M1 ERY 55

23t %3ty VOF W¥# LS %9 dde 5
E3l7] 98, VOF &9 LS g8 4 Asse
CLSVOF(Coupled LS and VOF) wd[6lo] 2ol
AANHAE. o) WP FAEARY FESE HE
ALre ®uk ol 7t Ao AR & BEsE B
Aol qlvt. 8y, VOF &9 o, 47%3AHE 3
Ao AA, LS 59 2A F9 EFY dngFol
YR g o) HEY s HEHE de v
$ =Eco, Bu ol B dnwlEE 3A4E gvt
FxAZ FFAs7)dE da BFsd. mA &2
A7 A& VOF, LS, CLSVOF, 4% LS ¥l
do3 dneEFES Y3, ol& ¥ AEY AAA
s} SIMPLE ¢xel&g wgoz /MAdyd =23y
of g3ttt

2.3 MHD & A

A7 o] EAse FEFE O EXEE 2
A2 FEAY FHole &7 (molten steeh)ol AHF
A4g 7Hetd AR fREd. od {Ede &
ol AFAAo] sl H L& £x9 A A
7le) "ldsteE A7y HAF7E FEHI, o] AHFE
A7 A A48t FEWEH vtdidE Hgez
2A2FL AT, Zd2HE AR FF
AH B39 §5E A, 24U F5& TY
3 A7 FFEH ZE7 4A FASEE
ol#EA FAY v MHT LA} ZIARFYL ¢
T de Aoz AHAFoezHN MHD 34
ol M3 EE Yt 231 AFHEE Maxwell
HAgA S ALE YT

24 MUz dfiy

2ds HH S FHEIH] 9 25 2 2E
&3l (Melting), & i(solidification), &l |&F
F3E nston olue] FHzE HAEY]

ojft

= A

8 d&ARLE HgaH, FLE Asr] A9
A gy FHE AHEstgo. AuEEY F ol

A

Ao e FAdEdE HGY JFI=2
yoly Fx¥ dojtt. &= A4tA] Mushy
zone A9 FEZEEHRE sy A4
28 HFEL9 F52ZHN AAE Darcy's lawol Al
F=8 AASATAE FFEFYEAY FEAn

[ Sevin 3 S5\

n

rt:B‘CJ'I
> Jab
0310[‘%
of
%F—E
< W
o > R
Ir k>

T
O

A

=T =R R
flo tlo oot fu o oX
4
e o
2
X
s
ﬂql
u
e
s

N

W&o BT conserved scalarE& ZAS7] 93
o BAE EFEES AL A E %5 7HA
& £ Uk, 2822 HT conserved scalarg S
Aes ARy Ytde EFEEY FEIEFTF
(PDF)E %otol &t} a3y Fedzgdss 234
T RAE 3P ANNDE LR E7] BE
2 3= E Clipped Gauss EXE ALt
Bob olygt A GF diA g diF 2dE
E37] Y5t EFE ke 34 FH3 =
F74 RA% 1339

P

o

Kl
=
5z
=

)

’

e oY

26 ZA=H & Fol=2| A=

2 zzafdAe F584 A gl AHgsHE 7
AzAY 47, &7, ¢¥, H3Y, F7], 49z &
A 7HedA olE A& FAW 499 A
F4g & QA s E=2¥ FF iyl Yol
Felge] EAdte A4 2 QWAL Jse o
Hg guog (EHog AAY 4 AEEF sHych
Z Zoleue deE F53 d¥e AA A

g

27 M/E=xXe] Fx

HERTAY Z2ade shgel Aol A4 &
aYFY A A J/FAE ZFA AL =%
¢ Fasith. FFY B TET ¥A AN 3
A A F AN 23 AR AT AAY Al
A A3 g % FHE Age FAH, 7HA
2 REolY AgAo] HERFFHY Z2IHAA
275 A7) BEeitt. oHE FE 1A
HHzzahel AL FA Fig 13 2& o

7I5E e A/FAE ZAY ALe FH¢

t:;l.
o 2 A/FAE FAY sd 74L& Fig. 1%

o

3R o2 e rlf



e

56 M1 HEY
|

(3281 % 28

Display Window

Command History Window Command Window

/lb //

=T

Ve
s wﬁﬂ ,--pmww
ot e o Bl
ru i s i WA

OutputW'mdaw : ]

i b il

o
T o -

Fig. 1 Window structure of Pre/Post Processor
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Fig. 6 Temperature and liquid fraction of
solidifying elbow
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(a) Topographical map
Fig. 8 CAD drawing & computational mesh created by the present study pre/post processor
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Fig. 7 Turbulent kinetic energy
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