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Shape Design and Analysis of Hypersonic Forebody Side Edges

LI Xiao-yu, PAN Sha, LI Hua, DING Guo-hao
(College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Aerodynamic characteristics of fore-bodies deduced simply from 2D configurations were studied. To restrain the
compressed flow from spilling at side edges of forebodies, shaped waverider was added to the fore-body sides and features of the new fore-
body as waverider were proven by CFD analysis. More discussion about volume efficiency of the new shape was made and a concept as
usable volume efficiency was presented. Different shapes side edges were designed, usable volume efficiency of each shape was discussed
together with aerodynamic characteristics.
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ME 7 FR S EA DRSS FELRE LE S, BE WSS AR, AN SRR i seE
HSBELLWHB IR RACR B Z 8 . 83 R RIRHE s B E 2 (8 8) AT LUK B, B
RSB AL 08 , BTN AU B 3 K, T A R S R AL B ST RAKRK
ARG R AT, BT R A HEsE R M M RE R R B ISR, Rk, M TE AT E
TS AR AR A BB BN AT 2R R R BB R v — R AT LR AL , X R A R R AT
AL E KR TR — M EE [,

0.025 q 1
0.02

T e &
~ o'o _— - - e
ooos
0 1 n 3 4
Shape
B8 AEBTAIRE 30 AR

Fig.8 Lift, drag and lift to drag ratio of different fore-bodies

v =1

4 it

(DB FA MG RAFE, SlE R VTR T RERGIEAY S, Rl h MR R
M =4S MNEAAE I B SRR AL , BRI =R R B O R B MG R T H T —E e
1E;

(2) 2T T A YRR HEAT AU s ot AT LA O 5 s D RO T R S R mi) , AT (RAIE 5,
EA AL RS

(3)%5 M SMETAR?T BFRVA A AR, R AN IR E L UEE SRR BERSE
1B AT IR ROTA S SNE # TR 5E R 5

()RR, R30I BRECR U X T8 — R BB R R = A
fIsZ e, B IAME R B MRS 5 R RERE A RO B RATAS B A R — B TSR A A

& X X W

[1] Nonweiller T R F. Aerodynamic Problems of Manned Space Vehicle[J]. Joumal of the Royal Aeronautical Society, 1959(1) .

[2] kb, dase, M, % BB RIS VTR GR[1]. Sl g, 2003,33(3).

[3] Rasmussen M L. Waverider Configurations Derived from Inclined Circular and Elliptic Cones[J]. Joumnal of Spacecraft and Rockets, 1980,17(6):
537 -545.

4] Rasmussen M L, Jischke M C. Optimization of Waverider Configurations Generated from Axisymmetric Conical Flows[ R]. AIAA - 82-1299, 1982.

5] O’Neill M K L,Lewis M J. Optimized Scramjet Integration on a Waveriders[ R]. Journal of Aircraft, 1992,29(6).

61 Newberry C F, Dresser HS, Byerly J W, et al. The Evaluation of Forebody Compression at Hypersonic Mach Number( J]. AIAA - 88 - 0479, 1988.

7] FKRE, . AANGREGBUESERITEOEE]. FRI¥HR,2005,26(6).

[8] Lindsay H, Ferguson F. The Construction of Integrated Hypersonic Vehicles from 2D Flow Fields[ C1//42 AIAA/ASME/SAE/ASEE Joint

Propulsion Conference & Exhibit, AIAA 2006 ~ 5186, 2006.
[9] Stakey R P,Lewis M J. Simple Analytical Model for Parametric Studies of Hypersonic Waveriders [J]. Joumal of Aircraft and Rockets, 1999, 36(4).





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200706003.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%99%93%e5%ae%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e6%b2%99%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%a1%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%81%e5%9b%bd%e6%98%8a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Xiao-yu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22PAN+Sha%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Hua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DING+Guo-hao%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%22%e6%9d%8e%e8%b7%83%e5%86%9b%3b%e9%98%8e%e8%b6%85%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_yhxb2005z1019.aspx
http://c.g.wanfangdata.com.cn/periodical-yhxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Newberry+C+F%3bDresser+H+S%3bByerly+J+W%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200706003%5e6.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200706003%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22O%27Neill+M+K+L%3bLewis+M+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200706003%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Starkey+R+P%3bLewis+M+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200706003%5e9.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lindsay+H%3bFerguson+F%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200706003%5e8.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200706003%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Rasmussen+M+L%3bJischke+M+C%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200706003%5e4.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200706003%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Rasmussen+M+L%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200706003%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e6%a1%82%e6%9e%97%3b%e8%83%a1%e4%ba%ae%3b%e9%97%bb%e6%b4%81%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_lxjz200303007.aspx
http://c.g.wanfangdata.com.cn/periodical-lxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Nonweiller+T+R+F%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200706003%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e8%89%af%e6%b0%91%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%be%af%e4%b8%ad%e5%96%9c%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%b0%8f%e5%ba%86%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_6799935&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Conference_6799935.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%bd%97%e9%87%91%e7%8e%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e6%95%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%9d%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LUO+Jin-ling%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XU+Min%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Jie%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_yhxb200706008&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_yhxb200706008.aspx
http://c.g.wanfangdata.com.cn/periodical-yhxb.aspx
http://c.g.wanfangdata.com.cn/periodical-yhxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e8%89%af%e6%b0%91%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%bd%97%e4%b9%96%e6%9e%97%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%bb%ba%e5%85%83%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_7013318&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Conference_7013318.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%e9%bb%84%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9f%b3%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%8c%af%e5%9b%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HUANG+Wei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Jun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Zhen-guo%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gthjjs200904004&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gthjjs200904004.aspx
http://c.g.wanfangdata.com.cn/periodical-gthjjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e5%8d%8e%e6%9d%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%b7%e8%89%af%e8%b4%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XU+Hua-song%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GU+Liang-xian%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hkdlxb200702016&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_hkdlxb200702016.aspx
http://c.g.wanfangdata.com.cn/periodical-hkdlxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bd%ad%e9%92%a7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%86%e5%bf%97%e8%89%af%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%96%87%e6%ad%a3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Peng+Jun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lu+Zhiliang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Wenzheng%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_njhkht200703007&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_njhkht200703007.aspx
http://c.g.wanfangdata.com.cn/periodical-njhkht.aspx
http://c.g.wanfangdata.com.cn/periodical-njhkht.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200706003.aspx

