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Aerodynamic Configuration of Trans-atmospheric Vehicle
Based on Waverider Research

HE Lie-tang, ZHOU Bo-zhao, CHEN Lei
{College of Asrospace and Material Enginecring, National Univ, of Defense Technology, Changsha 410073, China)

Abstract: This article researched the aerodynamic configuration design of the glide/skip trans-atmospheric velicle{TAV) based on
waverider with high lift-to-drag matio. Firstly, design methods of waverider configuration were put forward, and the waverider shape
changed from design parameters was fully investigated. Then, the performances of the optimized waveriders under the: varieties of Mach
nuber and differed optimization aims were compared and studied. Finally, a TAV configuration with lugh L~D ratio and high volumetric
efficiency was obtained. The conclusion has important reference value to the research of TAV configuration and waverider.
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Fig.1 Configuration design of waverider
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Fig.2 Three-dimensionzal view of Fig.3 Influnce of volumetric efficiency from
waverider prototype design parameter of waverider
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Fig.4 Change of waverider bottom shape with design paramter

3 ETHRBGEMBXSEVTESIHRRL

A F% DAFE Ma = 6.8,10,12.15.20, A CARRA UFHBH LB AR 5 H AR AT e 0T AR 1L, AR
LRI TP IME B S B SRBAERTT RS (BT R AR08, it Bk A Eckent 14
WEEREE) AHEL FRBERNEIR, WE 6 & UEHEFFRRT A (UDHE RN
B R T L A TR R AR, R DR AE A, B R B L ER D, SRR R I, B R
HOHEAT 8 LG, A RE FHE T REE, FEMERKEE, bR EDHINES R,
ERDHE Mo =8 HiZiH &, HT TSR3 HRMRLRH .

-Ma=6
e 3 Ma =g

Ma=10
-Ma =12
-Ma =15

== Aa =20
4"* 0.5

x e, s ]
7 05 7

s LOHEobdit SeREEE;
Fig.5 Waverider configuration base on
different design point of Ma

HMmEn

8 10 12 14 16 £ 0
Ma
030
029
028
027
0.26
6 8 10 12 14 15 13 20
Ma

Be AFRSHETREGNETE
Fig.6 Capabilities of waverider

under different Ma



AN, S - ETFREALMEXECTRISHR 21

MO Ma = 8 B, §EM BB F B 1 Ll AR I Ly
RERX FHERRRURFABHLENE
B a S MARE ML EFREY
FArik, BB & 7 B A
BAOB/NEREES KSR LT RN
BERKES BRAEKAZRR, A~
RN XS AT P BB I
R, GFEMEPRLES HAEPMUE o
BEIMREEKAL R FEE, XEER - o |
HER, HOSHMBASBCITHEN Ty
ER.AATFIRER, UAMHERXS . ce .
Bl e T P R RE FF 78 25 BRAOEB of {R Bk
. MU RS X LB R E R 7 FRKLBFTOREEIE
TR R AR FHRED, AR TEXSZE Fig.7 Waverider configuration under different optimize aim
BRBREL A /AT . MEAHBHMARRERAA S BiF R DI AR &, A SR AR, R AN
BRME BT HEXSE TS T A RER,

& 1 ANARFE R BB OTB A SRR, ARPIT LIRS, A4 R4 SRRk %
TR, BE A R T RSB A L KRS (RS, AL A AR R R Rt RSN T I

REERHERRE, HETEIANTER,
%1 RATERLLBIFE BN R A KN ST (b
Tab.1 Capabilities comparision of waverider under four optimize aime

ik ilzE -2 FrEEER  FRMRRE  FHEH - FEEE

B EN 0.0647 0.0679 0.4630 0.1125
FHEE 5.1456 5.3927 1.7244 4,1378
BERE 0.2760 0.2753 0.3689 0.3376

4 it

BT IR SMMAHN R kR — Rk A RS Re R Rk, £ R R m A 5
TR R B R B L A AR i, RO TE 28 T IR ARt RSB VTR BB R R
WAL BT BT TR B E W E KRR F A E A KRR R DR RAA KR A
TR R R A BUBCR BB/ R ARELR 00 A B, dE M Ui . LA DR
BT R ACAS B R (B ) R ECTHEE LU AR BECE DA S KT/, BB M R 38 {5
HOHHEAT 8 UG, BARE FHELT RS, ARRFEKER, HILTH Mo =8 fERETHR A
BB KSR AT R MR BT R . ARV BN FHEE K AR &R L B4RR
B HET R, TRARER - BERRWSSHH R, AREUAEEMERRF A4 LB,
A ARG A A F R ERRE THARKNERAR VTR R,

& & WK

[1] Xuchemann D. The Aerodynamic Design of Aircrait[M]. Pergamon Press, Oxford, 1978.

(2] &R BEAFEE CTRSEEIM) A : BTk AR, 1995.

[3] B8 HHER.EXE. M 5 BN ITEREEF BRER1I]. FHTR,2004,25(2).

[4] Anderson ] D. Modem Compressible Flow: With Historical Perspective[ R] . McGraw-Hill, New York,1982.

[5) Y. SEAERR TR RINLID]. ds P ER R D FHFRE, 2006,

[6] Eckert E R G. Engineering Relations for Heat Trandferved Friction in High-Velocity Laminar and Turbulent Boundary-Layer Flow Over Surface with
Constant P and Temp [J]. Traneaction of the ASME, 1956,78(6).






http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200704004.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e7%83%88%e5%a0%82%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e4%bc%af%e6%98%ad%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e7%a3%8a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HE+Lie-tang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Bo-zhao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Lei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e8%88%aa%e5%a4%a9%e4%b8%8e%e6%9d%90%e6%96%99%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kuchemann+D%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200704004%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e5%bf%97%e6%be%84%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200704004%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bd%ad%e9%92%a7%3b%e9%99%86%e5%bf%97%e8%89%af%3b%e6%9d%8e%e6%96%87%e6%ad%a3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_yhxb200402004.aspx
http://c.g.wanfangdata.com.cn/periodical-yhxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Anderson+J+D%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200704004%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b4%94%e5%87%af%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200704004%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Eckert+E+R+G%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200704004%5e6.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200704004%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%94%90%e4%bc%9f%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_7233392&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Conference_7233392.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%9d%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%8f%91%e6%b0%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Jie%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Fa-min%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_kqdlxxb200801022&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_kqdlxxb200801022.aspx
http://c.g.wanfangdata.com.cn/periodical-kqdlxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%8c%af%e6%b8%85%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9d%b3%e6%89%bf%e6%bb%a8%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%9d%e6%89%a3%e5%ae%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%95%e7%ba%a2%e5%ba%86%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Zhen-qing%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIN+Cheng-bin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HAO+Kou-an%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22L(U)+Hong-qing%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hebgcdxxb201006008&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_hebgcdxxb201006008.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hebgcdxxb201006008&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_hebgcdxxb201006008.aspx
http://c.g.wanfangdata.com.cn/periodical-hebgcdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%87%95%e6%96%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a7%9a%e5%85%8b%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%86%e5%ae%87%e5%b9%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_hkdlxb201011002.aspx
http://c.g.wanfangdata.com.cn/periodical-hkdlxb.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200704004.aspx

