B TUAERLE +oh MR

TR

i . ENGINEERING PREDICTION METHODS OF
i AERODYNAMIC CHARACTERISTICS FOR
GUIDED WEAPON

: BEWING INSTITUTE OF TECHNOLOGY PRESS

 OERIKFEMG



$H TUAEEWE T8 MEE

S 2 A
TR K

ENGINEERING PREDICTION METHODS OF
AERODYNAMIC CHARACTERISTICS FOR
GUIDED WEAPON

FER RBE wE

QO JE T I2 LK F i 252

BEIJING INSTITUTE OF TECHNOLOGY PRESS



mEE T

AR T TS SR BT B s s AR TR TR R i, BRI T s
PRI R0 3046 . LIRS 25 Sl 0 FrtE (e LA W B AL B A B . B3t or 13 % 581 W
it H2 WS ERRANE,; B3 EH SRS TR A G 5 4 B0 S
[l Fp Ak A TR Jr i 58 5 SyRdEhm A MmO TR E ik, %6 mi G —REARK
W A ) TR R 7 BIRO AR AR CRIT R A B8 wa SRR TEI R,
5 9 FACTEBCR MECHE A TR R 58 10 BERFSRERAFah R rE TR B ks 5 11 S e =
SENNRLBL; 5512 WEE A E TaR U TR R, % 13 JH S REeE MR

ABEMATAR , KA E R F RS IMESOHTR A TREARANG, 2 S8 8 kit
SRIE A AT R Pl RGO TR G R @ A B 5 ) S i AR B AR e AT AR A &
KB, RAT % WIS SER S S REIT, AR AP WA SEME.,

MER SRBR

EHEME&E (CIP) HiE

il EASNFFE TR 7 2 Fa, 2P AHE . —Jvst. LR B T R2¥EH R
., 2015.2
ISBN 978-7-5640-9056-2

[. Ol 0.OF- @%-- M. ORFRE-SMTE-HE L N.OTI011
o E R AR E 5 0E CIP BT (2014) 58 065625 5

HARETT / JE AT H TR A FRFAE A H

# db/ dbsTiriEER P XA KE S 5

Hs 4% / 100081

B i/ (010) 68914775 (E4E)
82562903 ( HUM 5 J5 Ml 55 #42k)
68948351 ( HoAth [ 43 Al 45 #44k )

¥ HE / hitp: //www. bitpress. com. cn

Z 5/ EEEHEEAE

En ol 7 Jbst 3 KK BEN 55 A BRAY A
FF A /787 ZAX1092 ZHK  1/16
BN 3%/ 19.75 TT4mEE / kg
T ¥ /368 TF SRR / ok g
& K/ 20154F2 A% LR 2015 4F 2 A% 1 RENRI RN / RELL
E #r / 68. 00 JC TEN® / EFEm

EHHIENRRE R, BRITERRS /L, AnFiAR



JOd=—"b—=

r
-
—

(T OMN

HEeRBEZAHAREHELEIRUHE N 2 HEtH (CFD) 7

f? ., ENAAANE G ASE, EHERETERHNE, SEE

b B AT S BOE E W4T S MR T R W TR S NN SRR
B, WHAT, RAME. R, WEMSHERG TRTE T R REH
W, TRITHTERRRMES H R R A HFHEO RN, IS ERZ A5
AN AR, RREZHAIRBGAAMRNEESK, R K#
AntEre g, Hik, AEMAKZHSEZMFIRHHBENEETE.

HeRBESRATH. WHEARK. HeREMXESL, ML
. CATHEZMEA, EH. 8. AARTABERK. ZEEFHFR
EHFEBERAFE. WHRFIHAREXARATE, MERHIA—
Ledr AR = A 30 A F R AL

WAEZRAHNFIRG T, RRPLEA—HLF, 2ATE
Wbkl e KB LRWA Y, FelANN TRTE T E. Hik, K
F O HRCH T B R TR FRAR BRI, Tk fofz &AL
HAFBFIN “+Z85” AREFHR, FRR5 0¥k R0 ERfoZ R/
WARAAFHERNENL.

AEEERMAERE/H T RBRDNRE AN HF R F
I, 2 AERA/HFEEETHNFTRBE, TRTEHETHS
it R RAXRA M T HARR L%, A RE 6L
FENIBRLERER. ZEFERFERTFRANEFRBERADANFH
F.HAPATIRB SR THEERNESE, WAFE, R —KLAK
W, HRRKALR, RAWUFNMESFENLTE.

SE 2 13

20/5. /. /5.



HOVAHI -

Hij

- ® a

—

=]

(H G EBESFBHEIRUTHE T £ URAF HFRXESL (FER
EKEEREEER) S, AITRRE (ZTERRNFALHHE)
FEBAEATEARMUBE, RHUTHLEREE, ¥ REALE. &
Hl KBNS RITNE, A ERRE. Z2FHSETR T AG R
W5 B A G T A FEERE, EXWERHZEERERIN. TR M
EHEEG LT EA A BT ER.

—HPE, HEEBRAIHRITIEFARSEENINITEAR GH
R AR HERTN T, #THFEBEAHNFERITERLD
SR ItH ., EfiF L, HIREREFENNMEATE. WHEHRK, B
MEEL, IMEBNTT YHRESHEH, E-KUT, HiER,
BH. RATABERK. XEFREHFERBEFRARAFH A
HEHAARKTE, MAFELEARSBHAZAD N FRA. £
REBAFHIMRITIRFT, EEFHMNXLER G 454, LHLKRT
FHRDHEEHE, RGP EBEET EHRFREREFGEI,
MBEBMALERA—HNELEATHERBERAG TN A 4
Witey 44,

AEEEREHE L FRENFERT A NS TN F & o5 K ik
RALKABIATEE, BHE, HHHERMAFLERNA XX FENA
THEEBAABHHTMNN AR, WE&ARER, L2 —EXAELRE
XA ERAMEHFEBETA IR TNT £, LESZAEHFERR
WA EAR g A AP Z i, Bl E AR HER RS

AP£EH 13F, &1 B4 F2ENERRFEBASNGR; &3 FN
FH S ERE DS TRITEAREALE, £ 4 ENERREEL TN
fokm A IRUHE T £S5 ENEREWE Hfkm I TR HE % £ 6
ENGRE— R G—RELAEMEE Hukhe h TRIUE i+, &7 ENE
ECEMBNERFBRTIRTES %, £ 8 ENFa SR IBRHE % %9
EANERERFE A NETR TR &, £ 10 ENPRRIBEAFFEN
TRAETE &1 ENEETREZADIARN; £ 2 ENEERF &
CITBAHBN IR TE T £ B ENEFEBRAABAR LI,



SRR TR ETE

RBHFHEERIEUTEANT E:

(1) AU FAUT EEEZRIHE S,

AEUNAH T RBAABREFTUFEAE, AHAFAFHETUS EHER
KE, BRFEBPATAFHHENRAEE. KEE N6, UWnEARRERA
o 4 Ve AN B A B A B EE AR

(2) FRTADHFETNSHRATE.

TRTHRAN TR FEIBTER ARG RFUHEATZEK. BAZHK
FEQRBAE, KPP WERAEGEREALNFEITHE, REKBRPUTE
EE AR WA R ECARBANE, ANRK. EARE T LA SRGE.
A, e A HERMNT %, RETEANIRTERTHEASH ZHARA
B8, RRITEATARATEHAG R ENERMY, TERAKXALERHT
[FEItHE, TR R EERRAN UTRE AR EF K.

EHE N RSO H R E RA ARG m, HEEXT AT A2 C, h
KAHARKHBENEZRC(FEF L, HC,=Co+Cia) . ¥ C,(a) T X
Cla)=Aa+Ba’+Ca’+Da', H¥ %% 4. B. C. DHNFALHRBEERE], #H
A ZBHTH LA TE A a=0° ~+90° .

AR Rty ik 18 1) R BRI A SRR LRI D, B C, =(Cy), +(Cy)y, - &M
PERAETENERFUNRAEZRHRBEEENLAR Al & AT HE, FLBHEL2RA
ETRALBHFEFEMERXAZEAT RUALARATUHE, TR TEXAR
Bl H a=0° ~180° .

ME AR BEA-RATHETAEXETRAAGHF 2 —AE 0 NE LR EEE
RENERANRUHE, AT KT RAKITHEE.

(3) LW THERBERABUHRERES AN E AN IHET .

ATHREAFTE, HRRBEFRA —LRANKHIEYE, WA TREA LR
HRMEREMRAFEATEH S, ARTELREFHEMRALENE, HETHE,
‘B, BYHE, BAOARBENETRABME, IREEmIHRN. HER
RHETMRAZARERZFRR. AHEMA —EHRXEHARRF TGRSR
AT ik

“WEET RHFERBEYRAN AT RN, RET AN REZ I RN
HRASE R, RBEMA —FEREEZ A ARENE. HFEFH#E. mTFIHAHN
FEBRHBEAR, FHRLFRABNEEEARAGRELRHKE, FFAZHTE
K ERERTAKA.

(4) AN BER TG LR T EBARK.

EHEFRANBEFRNA %, KABIBEIEFHTE LR, EARLEFHFERA



AT P E A BB FMNERSAXNFAERERN LR, KA FN
SR B R H S BB E O B TR BN T I E A SR
ZX.
EEEFEKMAEENZ B G FEZEALDIV T HADFRFAR, TRTE
ERIIFEZFH. B FME. RPN ST, I TH. R FEH,. 24
®RIH. K CHEZHASHHIFERBATFEITERRSSIMRITIE, FET R
HEAFHEAELR. FNEAAHHEE. oREEZAHHURAE AR AHEH FER
LR BB NERZ G, B LG RBAMIHILITEE AR
REZHH FEBAG AN L EAE, AEAFLE. AREHER HREEBAHH
BIBTE” “BEERBAFIMMEIT “KABADEIT” “TRRFHF” “UTES
A h%¥ FRE. EHFPHFERATHEIRS, WETERIIKEHXLR
TR, B, HEESER, RETAENF SERBAISFEME IR THELR.
EHERILAEEAS “+ -1 HREZFLTE, EEFHEFEFEZADTIHR
5RBFOCHEERARAMFEMREZADNEARARRLEBRART R B R/IATT
TR, NI FARNEADHFEAMEARE, TEAFEHRRERA S S MLt
AR RLERER, REITSATHFRTERNALRSE. BHEFATREA
HEAHATA, AEHSE5TARITEY (REAHHFMY (B Tk H KA,
1983 4 ) th4w'E THE. ERBAXREIRT CHEWVTBAFHHEFM (B Tk
MR, 1979 ) fo (RREAFHHFY (FEFMBEIRAE, 1996 F). AALEREE
W ITHEFHEEFRHEST2HHT I FEFE, RHTABLATFENEEXEL
Afogil. WO EROEAMBS iR ReEifkRELs TEEER, il
FH T FROT B E A T WP,
HTFEEFHATAR, AP RBRERENERL, RFEHFMIFHE.

£ &



AIVIWINS .LNHLNOD

This book introduced engineering prediction methods for aerodynamic
characteristics used in preliminary design stage of guided weapons, and
presented the flow pattern and surface pressure distribution of aerodynamic
components to make it easier for readers to understand the flow mechanism of
aerodynamic Characteristics variation.

There are 13 chapters in this book. Chapter 1: Introduction. Chapter 2:
Aerodynamic Configuration of Guided Weapons. Chapter 3: Component
Buildup of Aerodynamics for Guided Weapons. Chapter 4: Engineering
Calculation Methods of Normal Force and Axial Force for Body of Revolution.
Chapter 5: Engineering Calculation Methods of Axial Force and Normal Force
of Wing. Chapter 6: Engineering Calculation Method of Normal/Axial Force of
Wing-Body-Tail Configurations. Chapter 7: Engineering Calculation Method of
Pressure Center Coefficient and Moment Coefficients . Chapter 8: Engineering
Calculation Method of Dynamic Derivatives. Chapter 9: Engineering
Calculation Method of Control Efficiency and Hinge Moment of Aerodynamic
Rudder. Chapter 10: Engineering Calculation Method of Aerodynamic
Characteristics of Special Aerodynamic Components. Chapter 11: Spinning
Aerodynamic Effect of Rockets and Missiles. Chapter 12: Engineering
Calculation Method of Aerody- namic Characteristics for Hypersonic Flight
vehicles. Chapter 13: Aerodynamic Configuration Design of Guided Weapons.

This book applies to technicians and engineers working in the field of
guided weapons aerodynamic configuration design and aerodynamic
characteristics calculation. It may be used as a reference book to engineers of
general design, ballistic design and control system design of guided weapons. It
also may be served as textbook or reference book of university teachers and
students majoring in flight vehicle design, aerodynamics, flight mechanics,

guidance and control.
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