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Investigation of the advantages of the logarithmic form for the k-& model and its application to unsteady flow

RAW 5, BHR s

Hiroshi Hasebe,

Takashi Nomura

gL (I%), HAKRERDFE, ATEHEATER (T101-8308 FEHT%H XK HEERT & 1-8-14)
=T AARKEERE, BLESEARTES (T101-8308 HEA T AR HEEN S 1-8-14)

The natural logarithmic of turbulence variables & and ¢ of the k-& model guarantees positivity of

these variables. This logarithmic form approach can exclude clipping or limiter. We incorporated the

logarithmic form into finite element flow analysis. We simulated a backward-facing step flow using

the standard k-¢ model and a flow around the 2D square-cylinder using the modified £-¢ model

(Kato-Launder model). It is shown that logarithmic form effectively keeps adequate balance of

turbulence variables during transient and unsteady process, resulting in stable flow computation.
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2. E@EHFERA L logarithmic form
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ZOEBZIEHRIEE IS DTN ThoT

AITER 0> normal form (23617 2 MRS MEMRE v, OBk [(H
9] LtabETKI3, MERD L, REFRNCBEN 2y, 23
RELTHWAETL Y L FHIM T clipping (34 CTw
2. DFE Y RFTHISER XA v, B8 clipping 24E L& T
WAEEZLND. LoTHEIXE : DT U ADBHN
HTEEHDLENZLD.
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g
A
53]
P
2
g
=

4 | ‘ | [

5 10 15 20

X/ H
15 Y/H=1{cBi 2EEEBAKET 570

(logarithmic form ¢=2.0s XEBEIEKRR)

R 1L, 12505 ke DT UABRNLEHEHRETS &,
X/H =12 11X k e DR LT HIR L REZOFIRD
HEH)PREARLR-TRY, BENRFNGELoTWY
5. £, 11, 2O X/H=10 & X/H=15T{3 k¢

DI 0102) PHEN DD, EOTD X/H =12 {HET
IRERORAEBEZ L HAREW. B151E, B 12105
Eh7- Y/ H=10HLE0D, Bkl X¥—k THxLX
—BRE ¢ OBERAXNEE & o7 logarithmic form DZEX
KERTay hL7ebOTHS. X/IH=10L X/H=15

TOKE DEZTONTHS.

CLEOEERMEG, MNSRENA BT L« ORERS
K& L RDEFTICEWVT, nomal form Ttk e DT
ABRBANTLE S &2 A%, logarithmic form it &, ¢ DOXF
& L o7 EH K EDOREREEIITHEIWNWEDIZ, &
e DNRT U ARRRTAIIRND D LHHMENE. L
» T, logarithmic form IHBENKESFICAE LT TW
L, DEVIFEFHECH L CHEDRFETCHHZ L
BTEIND.

42 2RETEHFTEARREY ofh O

4.1 TEELKL L 52, logarithmic form iXHih A% i@
BRI LR Th o7, F 2 T ER 2 REER
BIALTWIHERR TCOREDELRATI2DIZ,
AR E S 2 KEEFEARE D OFhoR
MrEiTol., BVERIE, ARCERTHIEIIIHREEY
OIS L OVERME 'V & 8 U7z,

BT R ER 16 IR T. WABRICRWT, HH#U,
A RN —f, TRIAX R (T EOMHTHE L,
MATFEUR L CAEDE DIZ LY F%E &N 5 Reynolds
B3 22000 THDH. K17, 18I A v 2R, A
v ¥ OBETEEIT 6378, REREI 6169 THD. 2
WIAREFFARERY O ARNE COERRL ST
WAL TH D DT, EFEFAITIL Kato-Launder 12 & B8
IE ke BFL 10 2R EIE ke 7R (13)
DI, B ke TFNVOEREE P, OFMSEORE

-
. 1;3
—- I [ Iy 14D
S|ET,
i D=15cm
sy v
k 20D

I: U=2143cm/s,
k=18.4cm?/s? , & =2.1cm’ /5>
Iy : V =0K/6n=0E/dn=0
Tf: £.n=0K/on =0E/on =0
T3 BERSK
16 2 WICIEH T A AERRT &M

K17 Ay

..........

X 18 AEAFEA v a2 NF—

BELEZLOTHBDT, logarithmic form & L7,
AEFETRDIAMIEE R k- ¢ &7 LD logarithmic form & {i] & &
B EFITRV.

(1) normal form & logarithmic form @ (¥
Normal form 12 &V FHEEZToBE, BRPCHENR
B 19 3R E L5 EMOTMERKY, O
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hm"

X 19 normal form 3 BCIE Al D iR HEAR B 53 A (a) R

20 logarithmic form O WRASHERE A (b)  HEHA

R TH 5. —J logarithmic form IFBEBAE LD Z &1L
2, ABcma K Sh S MAELN. K20
logarithmic form IZ B W TEE R L BAENETTWHE
BT, BIBRKRE 2o BREORMEGEEIHTHD.

B 21 (@) ~ (d) BEhEh, 20 RILCFAI
ZIBT LR, £, BT R -, TXAF—-H
BREOHHRTHS.

Ba19 220 % H~5 &, logarithmic form Tl v, 23/h
SWVEEIKIZ IV T, normal form DAL v, AR X R E (¢) Ez RN E—0H
EoTWD. v BREWFIRIZWMORAEIE, ATERA
FBETE. 2EVROWTIHEN L e BEEEICE
T 570, v AF v THRAOES LFEEE, kedD
NI UABEN, BFHRBRAREEEE LI TY
L. LaAbEnARECHESBHELTLEY. UEX
Y, logarithmic form iIXFEEE 2N Bl LESHTH D
e N,

(2) 2 REEHFHARERT HELKHOFME
Logarithmic form % AW AT FRIZ L 0, AFICE
S 2R & T L. 2 SRR O THE ), (d)  TFAF BB
BHREOBERZ Coms , BHIBREOEGHORK

B Crmax, £ LT Strovhal # S, 0EAF D5, kD 21 logarithmic form B HBEKRBOSHEK
Fe DI IMBEDOBITRER S L OERM 'Y 2R L1,

MO R L A, HARBIIETREFREL

bO0, BHRBIZFIEERERET R, BYk

BREBREONRTLEEZOND.
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#2 2QWREHFBAEICERT ERNREK

6; Cers CLmax St
A 2.37 0.62 1.1 0.136
g
2.05 0.82 1.2 0.145
(FRHTIE)
T 2.0-2.1 1.1 14-1.6 | 012-0.13
N . 4-1, . .
5. Bbhiz

AL T k- ¢ EFNMTES L EROBEHT BN
T, EEPAOEEZ L LRVWISICAVWSND clipping
X limiter & W\ o 72 BT B E B A2V R E R EIET
57291 Tlinca &34 L /- logarithmic form @A L 7~
BEEBEL, Sy 7 X7y 7, BIT2KRTE
FREARRE D OWNOBITEITVD, ZOHRERFT L.
FORBRBONEEREEILDDHELUTOLITS,

Normal form iIZ L5 /3v 7 A5 v PR OET LY,
clipping DB F AT B RELIE, LS BER 12 B
BET ke DT ADBER, RBTHICRK 22 R
BELLLEZAZERLTND I ERI N,
Logarithmic form 2@ T3 2 & T, ke DT R
DL ORERT D Z EAMKE. TR
MNP LDIETHERERORBEB NI 2D
beEZOLHND.

2RIEEF AR Y OFN OB LV, logarithmic
form (X clipping, limiter %[BT 2 &5 FLRZ 5
DIE0, B - ERAEOKE WIEEFHTICH LT
LENTHD LN ZERHLPIC R,

PbomRE, AHXTHWEEEORBESER L
VZEROBBEIICESISLDTHIN, ke TTAICE
W, logarithmic form % AV 2 Z L 1%, FEERE LTI O
RIICHRENT, BECHEITETRICTIHFETHDZ
ERBRLENIR ST

AR

AR EDBHIHY, JFE KRSt NEReE
B, MHEBERRICERc R BhEXEEELE. 22T
HLTEHBL EiFEd.
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