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Development of Optimized Compact Finite Difference Schemes
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Optimized high-order compact(OHOC) schemes were proposed, which have high spatial order
of truncation and resolution to simulate the aeroacoustic problems due to unsteady
compressible flows., Generally, numerical schemes are categorized explicit or implicit by
time-marching method. In this research, OHOC differences which were developed with
explicit time-marching method is used to have implicit formulation and the implicit OHOC
differences result in block hepta-diagonal matrix. This paper presents the comparisons
between the explicit and implicit OHOC schemes with a second order accuracy of time in
the 1-d linear wave convection problem, and between the explicit OHOC scheme of 4th-order
accuracy in time and the implicit OHOC scheme of lst-order accuracy in time for the 1-d
nonlinear wave convection problem., With these comparisons, the characteristics of

implicit OHOC scheme are shown in the point of CFL number,
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el Uo® AME dFolM: Aol iF|M Taylor BA& T 141 BHEY trapezoidal E=
Crank-Nicolson XHE{1]& B3 231e] FYEE Zh= UAIAA A7 AA/PHE f=3le] OHOC AHEHE 3
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Wiy | Oy O Wy 0

F=ax ta 5 tToxta o, TE 5 oD
_ fi+3—fi—3 ,_fi+2_fi—2 fi+1_fi—1 ‘
T 6ax +b Arx ta 20x

Tam3} Webb[8]©] DRP(dispersion-relation-preserving) schemeol £ ¥HH.2 unidiagonal &,
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=5 278 Folon, A A AWH LR 22}2] FHEE Zhe Runge-Kutta WH S o]-§R} OHOC
AHEe 2 AR ZAzjet vlasioll.  OHOC ARZ-2 3ol ti3iA] 61e] BH=E 2= tridiagonal Fel2l
ZHolo] A chlA] 2218] BHEE Zh= UiAlAQl A7t AAIPEE o] 83 ANele] vlaE Fig 1. - Fig
4. oA feRjolct.  Explicit®] 3$- CFL Zlo] 0.5 o]go] E ISR, Implicit?] 5 1.08] g}
7R 4 eAt JeRrle SiAlRt e S1x] oheth 1A wlA¥nle] 739 32 wik(shock tube)
uolld bzt ot Mshe S ALY BE2 stglon Aol disiA 1218] FHEE 2 uiAF A
2t A7) oHoc ZAzpet Azl chslAl 431 BHEE Zhe AAF A AWIPEY 0HoC FAE Fig
5.,6. 004 vekliglch o] o Explicit} Implicit®] CFL k& FUSHA 3ilE wigt tiEA] 3iglE o9
At A3pet ARME vlashd R A7 Aol A AR A oA ARSRE CFL ghec} of 3w
Tl & wE AR’ 4= glglen it AP} AuiF S & 4 glth. FY CFL numberd 7ol vizl3
ATt A7l 20.81 sec7t £ 8% glon] A At AIYo] 7.14 secT} 2250 v 230 At AL
& 423 WHH CFL number7t ThE 7ol U213 A1t A7 0] 6.48 sec7t 4850 2243 2|3t A7)
HECH ALt AlZhe] o SEE LS HUSIYTL
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AHTI} B2 B9 explicit time marchingHC} implicit time marchingo] G5 QAH £Als)e} B} 2
CFL k& Z24& 4= Qlgleh 4319 A7 BYEE 2= explicit A7 AR} v S o 13} A1 B
implicit A2t A= Hat @ xHdissipation error), 2} A7t Aol ¢4 2xHdispersion
error)& ZX|gt A3 Hr} 2 CFL & 2& 4 Al welM o &2 A FHEE ZH:= implicit
A|ZF Aol i3t sde] o7l
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