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Radar cross section characteristics of rotor based on computational electromagnetics method
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By taking Maxwell's equations as the governing equations, and employing four-stage Runge-Kutta method for the temporal discretization and Steger-
Warming flux splitting scheme for the spatial discretization, the MUSCL(monotonic upstream-centered scheme for conversation laws) scheme was used to
calculate the flux, and a numerical methodology for simulating the RCS(radar cross section) of rotor based on finite volume time domain method was
developed. The O-type body fitted and orthogonal grid around rotor was generated using algebraic method. It has been demonstrated that the method is
effective to simulate the RCS of the rotor. Firstly, calculations on RCS of rotor and airfoils about the polarization, angle of incidence and size have been
conducted emphatically. Secondly, the influences of RCS on geometries of rotor airfoil have been investigated. Finally, the stealth of rotor airfoil has been
obtained through linear weighted sum method. The results show that the RCS envelop of the rotor is represented by a continuous and oscillating area of
strong scattering. The maximum radar detection range of the three blades rotor is 82.2% of the two blades rotor, helpful to control the maximum scattering
peak. In four important scattering angle domains, the maximum radar detection ranges of HHO2 rotor airfoil are 105.1%, 99.4%, 86.6% and 83.5% of
NACAO0012 airfoil, respectively, and the radar stealth performance of HHO2 rotor airfoil is the best.

BEESV BE/REIC TEHPDFFESE
e SEil
SEERIL155):
[1] KEM BA R EFHLSRRITMLALER: BB Tk tHkR#t,2006.
[2] Shankar V,Hill W,Mohammadian A H.A CFD-based finite-volume procedure for computational electromagnetic interdisciplinary applications of CFD
methods[R].AIAA 89-1987-CP,1989.
[3] Shang J S.Characteristic-based algorithms for solving the Maxwell equations in time domain[J].Antennas and Propagation,1995,37(3):15-25.

[4] Camberos J A.COBRA-A FVTD code for electromagnetic scattering over complex shapes[R].AIAA-2002-1093,2002.

[5] Camberos J A,Wheat P M,Wong S H.Development and status of a finite-volume,time-domain CEM research code with multidisciplinary
applications[C]//2005 Users Group Conference.Nashville:lEEE Computer Society,2005:47-51.

[6] Shi Y,Liang C H.The finite volume time domain algorithm using least square method in solving Maxwell equations[J].Journal of Computational
Physics,2007,226(2):1444-1457.

[7] Fumeaux C,Karan K,Vahldieck R.Spherical perfectly matched absorber for finite volume 3D domain truncation.[J].IEEE Transactions on Microwave
Theory and Techniques,2007,55(12):2773-2781.

[8] Camberos J A.A finite-volume time-domain CEM code for unstructured-grids on parallel computers[C]//Computational Electromagnetics in Time-
Domain.Atlanta,USA:IEEE Microwave Theory and Techniques,2005:40-43.

[9]1 Wang Z J,Prekwas A J.A FVTD electromagnetic solver using adaptive Cartesian grids[J].Journal of Computational Physics,2002,148(1):17-29.

[10] Deore N,Chatterjee A.A cell-vertex finite volume time domain method for electromagnetic scattering[J].Progress in Electromagnetics
Research B, 2010 12 1-15.

[13] Shang J S,Gaitonde D.Scattered electromagnet|c field of a reentry vehicle[R].AIAA 94-0231,1994.

[14] Hallerod T,Rylander T.Electric and magnetic losses modeled by a stable hybrid with explicit-implicit time-stepping for Maxwell\'s equations[J].Journal of
Computational Physics,2008,227(9):4499-4511.

[15] Chatterjee A,Myong R S.Efficient implementation of higher-order finite volume time domain method for electrically large scatterers[J].Progress in
Electromagnetics Research:B,2009,17:233-254.

tﬂﬂmﬁf( £204%):

| Ss7E KEE R /TS, #[J]. FBIRFIF 4R, 2012(6):1146-1151.
ZRINEERR. m&m&mﬁm %E?iﬂk—??—?&( E?*ﬂ—?—ﬁﬁ) 2002,26(3):61-64.

T K BEE TEA S E M I EJ] BB FEHR, 1999,27(12):15-18,22.

KE, %E‘# SRR \Eaa mmx%&%ammm ?tifﬁlfz 'ﬁﬁﬁﬂt 2008,30( ) 789-791.

[2
[3
[4
8] ==
[6]
7
o [J] ﬂnzeﬁ%ﬁvk 2010,40(3).
o1 FoE ] SRR ASEIR, 1998,24(2):193-196.
http://www.jasp.com.cn/ch/reader/view_abstract.aspx?file_no=20140820&flag=1 12




2018/12/12 MITT i RS AR G !

11 rjié Ez?i W[J} %ﬁl&'ﬁlﬁ?—iﬂx 2004,26(9):1179-1183.

VIBZSIHEIRR, 2009,39(4):109-112.

i D] EEIRRISASAR, 2011(1):151-156.
+§?§7k 2009,39(3):56-58.

¢ SUG[J] B SRS AN R A 54, 2005,37(4):485-487.

1617 EpE EE:IEJSE 75 Fi. : L] HHEHRI R, 2007,27(9):2120-2122.

(7] 51200 FRzad0.2 TR, Eg,&ﬂ 242 1998,13(3):322-328.

18] 55mmk EEE?;? Eﬁﬁt&zﬂiﬁ&mﬁéﬁi&h@iﬁm JEEBRESRRAS SR, 1990(1):101-108.

N9lspriE Bikas MK LTI A/RE Tl A2 544R, 1990(5):36-40.

[20] =8, FAOF 5 3 WIBRZSHHEIRIAR, 2009,39(6):67-70.

[141?%{.% ﬁ%’f’f S(IJEE‘B“E wz M[
515 4, B, B —iR, —khe

2552136861501 KA12
Copyright® 2011 fiZSEh B RAMZE1101084001062 HALIS | ItREI=R ARERAT

http://www.jasp.com.cn/ch/reader/view_abstract.aspx?file_no=20140820&flag=1

212



