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Design for inward turning basic flowfield with controlled center body and two incident curved shock waves
1 FRATiE) : 2013-11-05
DOI : 10.13224/j.cnki jasp.2015.03.006
PR3O EIRERSIE AR TR Mk RIgIT

FN KR hypersonic inlet basic flowfield curved shock wave center body inverse design
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Abasic flowfield with controlled center body and two incident curved shock waves was designed by rotational method of characteristics. The two
incident shock waves were intersected at the initial point of the center body. Both incident shock waves and reflected shock waves were inversely
designed by the given radial total pressure recovery coefficient distribution,and the wall was inversely designed by the given axial Mach number
distribution. The basic flowfield with high compression efficiency was divided into three shock waves and four regions. On the basis of the basic
flowfield,the inward turning inlet with circle shape intake was designed and corrected by viscosity. The computational results indicate that the flowfield
characteristics and the shock waves of the core of inward turning inlet are consistent with those of the basic flowfield at design point. The inlet has good
compression efficiency and mass capture ratio with incoming Mach number varying from 4.0 to 7.0. At design point, the pressure ratio of the throat is
17.7 and the total pressure recovery coefficientis 0.729. The internal total drag coefficient decreases from 0.23 to 0.22 with incoming Mach number
varying from 5.0 to 7.0.

BEESY EERFITL TEPDFFESE
KA
SEXHEF215K)
[1]1Hank J M\Murphy J S,Mutzman R C.The X-51A scramjet engine flight demonstration program[R].AIAA-2008-2540,2008.
[2] WANG Lei,ZHANG Kunyuan,NAN Xiangjun,et al.Optimization and experimental investigation of 2-D hypersonic curved shock compression
inlet[R].AIAA-2012-5959,2012.
[3] Colville JR StarkeyR PLewis MJ. Extendlng the ﬂlght Mach number of the SR-71 inlet[R].AIAA-2005-3284,2005.

= . 2.2008.29(6):1927-1932. WANG Yi,FAN Xiaogiang.LIANG
Jianhan.etal. Expenmental and numerlcal mvestlg_tlon on the unstart ﬂowfeld of a three-dimensional sidewall compression hypersonic inlet[J].Journal

of Astronautics,2008,29(6):1927-1932.(in Chinese)
[5] Mdlder S,Szpiro J.Busemann inlet for hypersonic speeds[J].Journal of Spacecraft and Rockets,1966,3(8):1303-1304.

[6] Van Wie D,Molder S.Applications of Busemann inlets design for flight at hypersonic speeds[R].AIAA92-1210,1992

[7]Billig F S,Baurle R ATam C J,etal.Design and analysis of streamline traced hypersonic inlets[R].AIAA 99-4974,1999.

[8] Smart MK.Experimental testing of a hypersonic inlet with rectangular-to-elliptical shape transition[J].Journal of Propulsion and Power,2001,17(2):276-
283.

[9] Matthews AJJones TVDeS|gn and testofa modular waverlder hypersonlc |ntake[R] AlAA-2005-3379,2005

.

Guoping,YOU Yanchenq et aI Studvoflnternal compression flow feld for improving the outflow uniformity oflnternal wavender inlet[J].Journal of

%tronautlcs 2009 30(5) 1934- 1940 (|n Chlnese)

IR, 2012,33(4):510-515. HE Xuzhao,ZHOU Zheng,NI Hongli.Integrated
design methods and performance analv3|s ofosculatmq |nward turning cone waverider forebody inlet[J].Journal of Propulsion and
Power,2012 33(4) 510- 515 (|n Chinese)

Kunyua,NAN Xiangjun. DeS|gn concegt ofcontrollable Mach number d|str|but|on hygersomc inward turning inlets[J].Journal ofAerospace
Power2012 27(11)2484 2491 (in Chmese)

[ 7] Javaid K H,Serghides V C.Airframe-propulsion integration methodologyfor waverider derived hypersonic cruise alrcraft design concepts[R] AIAA-
2004-1201,2004.

http://www. jasp. com. cn/ch/reader/view abstract. aspx?file no=20150306&f1lag=1

1/2


http://www.jasp.com.cn/ch/index.aspx
http://www.jasp.com.cn/ch/common_item.aspx?parent_id=20110419163711001&menu_id=20110419163854001&is_three_menu=0
http://www.jasp.com.cn/ch/common_item.aspx?parent_id=20070331165837001&menu_id=20110429112235001&is_three_menu=0
http://www.jasp.com.cn/ch/first_menu.aspx?parent_id=20070331170628001
http://www.jasp.com.cn/ch/first_menu.aspx?parent_id=20070331170658001
http://www.jasp.com.cn/ch/first_menu.aspx?parent_id=20070331170806001
http://www.jasp.com.cn/ch/first_menu.aspx?parent_id=20110421114931001
http://www.jasp.com.cn/ch/first_menu.aspx?parent_id=20070331170857001
http://dx.doi.org/10.13224/j.cnki.jasp.2015.03.006
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=key_word&q=%e9%ab%98%e8%b6%85%e5%a3%b0%e9%80%9f%e8%bf%9b%e6%b0%94%e9%81%93&encoding=utf8
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=key_word&q=%e5%9f%ba%e5%87%86%e6%b5%81%e5%9c%ba&encoding=utf8
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=key_word&q=%e5%bc%af%e6%9b%b2%e6%bf%80%e6%b3%a2&encoding=utf8
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=key_word&q=%e4%b8%ad%e5%bf%83%e4%bd%93&encoding=utf8
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=key_word&q=%e5%8f%8d%e8%ae%be%e8%ae%a1&encoding=utf8
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=key_word&q=hypersonic+inlet&encoding=utf8
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=key_word&q=basic+flowfield&encoding=utf8
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=key_word&q=curved+shock+wave&encoding=utf8
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=key_word&q=center+body&encoding=utf8
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=key_word&q=inverse+design&encoding=utf8
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=author_name&q=%e6%9d%8e%e6%b0%b8%e6%b4%b2&encoding=utf8
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=institution&q=%E5%8D%97%E4%BA%AC%E8%88%AA%E7%A9%BA%E8%88%AA%E5%A4%A9%E5%A4%A7%E5%AD%A6%20%E8%83%BD%E6%BA%90%E4%B8%8E%E5%8A%A8%E5%8A%9B%E5%AD%A6%E9%99%A2
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=institution&q=%20%E5%8D%97%E4%BA%AC%20210016
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=author_name&q=%e5%bc%a0%e5%a0%83%e5%85%83&encoding=utf8
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=institution&q=%E5%8D%97%E4%BA%AC%E8%88%AA%E7%A9%BA%E8%88%AA%E5%A4%A9%E5%A4%A7%E5%AD%A6%20%E8%83%BD%E6%BA%90%E4%B8%8E%E5%8A%A8%E5%8A%9B%E5%AD%A6%E9%99%A2
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=institution&q=%20%E5%8D%97%E4%BA%AC%20210016
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=author_name&q=%e6%9c%b1%e4%bc%9f&encoding=utf8
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=institution&q=%E5%8D%97%E4%BA%AC%E8%88%AA%E7%A9%BA%E8%88%AA%E5%A4%A9%E5%A4%A7%E5%AD%A6%20%E8%83%BD%E6%BA%90%E4%B8%8E%E5%8A%A8%E5%8A%9B%E5%AD%A6%E9%99%A2
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=institution&q=%20%E5%8D%97%E4%BA%AC%20210016
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=author_name&q=%e6%9d%a8%e9%a1%ba%e5%87%af&encoding=utf8
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=institution&q=%E5%8D%97%E4%BA%AC%E8%88%AA%E7%A9%BA%E8%88%AA%E5%A4%A9%E5%A4%A7%E5%AD%A6%20%E8%83%BD%E6%BA%90%E4%B8%8E%E5%8A%A8%E5%8A%9B%E5%AD%A6%E9%99%A2
http://space.alljournals.cn/search.aspx?subject=aviation_spacecraft&major=hk&orderby=referenced&field=institution&q=%20%E5%8D%97%E4%BA%AC%20210016
http://www.jasp.com.cn/ch/reader/create_pdf.aspx?file_no=20150306&flag=1&journal_id=jasp_cn&year_id=2015
http://www.jasp.com.cn/ch/reader/appraise.aspx?file_no=20150306&journal_id=jasp_cn
http://ardownload.adobe.com/pub/adobe/reader/win/6.x/6.0/chs/AdbeRdr60_chs_full.exe
http://www.jasp.com.cn/ch/reader/view_reference.aspx?jid=5290AF9534F9F36A51FB3D38D92CC540&aid=5A5618D76B6CBFDF2B1A7D0ED1E9086A&yid=67289AFF6305E306&iid=B31275AF3241DB2D&myjid=98B6A8992D1BDB4E95D064C194C05BBC&myyid=FFD10F7019FAA9EC&myaid=9F7BE937F46A060C2FD8F44F94B9DF3F
http://www.jasp.com.cn/ch/reader/view_reference.aspx?jid=C30D76707CA7E6265086F7B6E4C5AAC7&aid=EA8852CEBC7365762898BA10C4F9F36B&yid=67289AFF6305E306&iid=0B39A22176CE99FB&myjid=98B6A8992D1BDB4E95D064C194C05BBC&myyid=FFD10F7019FAA9EC&myaid=9F7BE937F46A060C2FD8F44F94B9DF3F
http://www.jasp.com.cn/ch/reader/view_reference.aspx?jid=5290AF9534F9F36A51FB3D38D92CC540&aid=8A2480A0DE55D703D6D3A019312779F9&yid=DE12191FBD62783C&iid=94C357A881DFC066&myjid=98B6A8992D1BDB4E95D064C194C05BBC&myyid=FFD10F7019FAA9EC&myaid=9F7BE937F46A060C2FD8F44F94B9DF3F
http://www.jasp.com.cn/ch/reader/view_reference.aspx?jid=CB40ED3420639A8B82FF5F3251368B3C&aid=8A8F4C7D29F0F564608AEC5222E0E897&yid=99E9153A83D4CB11&iid=E158A972A605785F&myjid=98B6A8992D1BDB4E95D064C194C05BBC&myyid=FFD10F7019FAA9EC&myaid=9F7BE937F46A060C2FD8F44F94B9DF3F
http://www.jasp.com.cn/ch/reader/view_reference.aspx?jid=98B6A8992D1BDB4E95D064C194C05BBC&aid=FA0AD1E2326E2F40F787C9B1697A2A94&yid=9377ED8094509821&iid=38B194292C032A66&myjid=98B6A8992D1BDB4E95D064C194C05BBC&myyid=FFD10F7019FAA9EC&myaid=9F7BE937F46A060C2FD8F44F94B9DF3F
http://www.jasp.com.cn/ch/reader/view_reference.aspx?jid=B66A68B64ADF02FC96C88E02233FE0AA&aid=85007EABEAEFF13582B3AF3D287C0818&yid=9377ED8094509821&iid=B31275AF3241DB2D&myjid=98B6A8992D1BDB4E95D064C194C05BBC&myyid=FFD10F7019FAA9EC&myaid=9F7BE937F46A060C2FD8F44F94B9DF3F
http://www.jasp.com.cn/ch/reader/view_reference.aspx?jid=98B6A8992D1BDB4E95D064C194C05BBC&aid=1679B19618A305DBA6A9F9EC0B39E958&yid=99E9153A83D4CB11&iid=708DD6B15D2464E8&myjid=98B6A8992D1BDB4E95D064C194C05BBC&myyid=FFD10F7019FAA9EC&myaid=9F7BE937F46A060C2FD8F44F94B9DF3F
http://www.jasp.com.cn/ch/reader/view_reference.aspx?jid=98B6A8992D1BDB4E95D064C194C05BBC&aid=9EB148B3FDA8B77E0C7622B68F36C8F2&yid=FF7AA908D58E97FA&iid=708DD6B15D2464E8&myjid=98B6A8992D1BDB4E95D064C194C05BBC&myyid=FFD10F7019FAA9EC&myaid=9F7BE937F46A060C2FD8F44F94B9DF3F

2018/12/3 XY IF] (T2 B F7 4R Gt Do o !

¥ H R B #1.2012,33(2):254-259. NAN Xiangjun.ZHANG Kunyuan.Analysis of
hypersonic mward turmnq mIets with mnovatlve ansvmmetrlc basnc ﬂowfeld[J] Journal of Astronautics,2012,33(2):254-259.(in Chinese)
[19] Henderson L FMaximum total pressure recovery across a system of shock waves[J].AIAA Journal,1964,2(6):1138-1140.

[20] Drayna T W,Nompelis I,Candler G V.Hypersonic inward turning inlets:design and optimization[R].AIAA-2006-297,2006.
SRIESTER (A3 11R):
(1246 8 BRI AR XU, 250 || RRIT (5B SRS

1RISZER (H205%):
(1] Ze5ki 3k EETT /e [UEE R RN 5T Ehb#ﬁ 2014,29(9):2055-2062.
[2] Z=5KiM skeETT, 58 BRI ZE sk ik E B B R AR B AR E54R,2012,27(9):2004-2012.

[3] T & 281888, 22T, 250 || =4 b [J] HEFH%R,2015,36(3):358-364.

[4] Mz kT, eENE 7 i QRSB MEEIHSR,2011,26(11):2571-2577.

[5] EEE SKEETT &N sﬁaﬁﬁéﬁﬁﬁﬁﬂm&ﬁﬁ’ﬁﬁm ?Eﬁ?ﬂ( 2008,29(4):438-442.

[6] Z=xiM k27T, F 52 FE M T D It ANZSEh54R,2013,28(4).765-774.
[7] se=& IRE, *%: ¥
[8] hﬁﬂﬂ HE— 13 i

16 BRJ].SE8D5,2000,15(4):416-420.

U Z=S515%53R,1991,9(2):256-259.

"[J] }Eﬂﬁﬂ( 1989,10(2):15-20,71.
] ﬂﬁ%?‘-ﬂ?z 2015,36(1).

H TR — R T R 218 SR HEHEA, 2013,34(12):1601-1605.
TS %tﬂESFTé%EEQ&EﬁMEEIEEEE[J]ﬁ?EIﬁ ?‘—?E(E?ﬁﬂ—:ﬁ#ﬁ)mm 25(4)360 -363.
[161ES 7, 3(171— PG 5 f S E
N7)gRIE)F Kk iEHE ESOKE
U181k A5 3kEETT A2 R (E 4 ; [J] *lz‘zﬂﬁﬁ'ﬁcw 2013,100(4):433-438.
[1915k 55 588 7T, BRI 22 BRI L i ; EELETIFIG T FTIA] HEHRI R 2013,34(4):433-438.
[20154% 3Kk EETT RE M ZE. % 9 HEELETIAIR I FIA V] REESINT ,2013,12(4):433-438.
RiEHEE g g

REE2129027 2 51EE
Copyright® 2011 fiZ=a154R IRAMZ 1101084001065 1A | ILREIZRHRBEARAR

http://www. jasp. com. cn/ch/reader/view abstract. aspx?file no=20150306&f1lag=1 2/2


http://www.jasp.com.cn/ch/reader/view_reference.aspx?jid=5290AF9534F9F36A51FB3D38D92CC540&aid=17391F8B6964CAECAADE45669049798D&yid=99E9153A83D4CB11&iid=0B39A22176CE99FB&myjid=98B6A8992D1BDB4E95D064C194C05BBC&myyid=FFD10F7019FAA9EC&myaid=9F7BE937F46A060C2FD8F44F94B9DF3F
http://www.jasp.com.cn/ch/reader/more_reference_list.aspx?pcid=26FCEE7E0C06EA5863D91553F1CAF79C693AA6D910AD699D&cid=CC2B5CBBB526AA32&jid=98B6A8992D1BDB4E95D064C194C05BBC&aid=9F7BE937F46A060C2FD8F44F94B9DF3F&yid=FFD10F7019FAA9EC&iid=38B194292C032A66&sid=8DBE05486163BAB2&eid=18F040DBCB74FFF9&ct=4115795B5910F4F34106650497AAA75BB94E8D208B36778B9EA3BE4D34E80D9441C23DE091E07D2412B645C9EE692E1AE8E74F14E9E222B67B556EF0301375F48894C63C488893A6&et=9F2117994C01C7E0009ECDDC739D0FB9720BD5B2937A5FA60407AAD13CD05E4015861E97F2B6A7293CB9F27ABFA07F8FBDBFD2517D7C8F709A3994CA7E6DB7E260F39AF669187330226B41E060822DB3EFB23332B605F760E5CC9882C2479412781051D90A6CF80ACB6A8ADC6CB16091&cp=1&tn=0&is_more=1
http://www.jasp.com.cn/ch/reader/view_reference.aspx?jid=CB40ED3420639A8B82FF5F3251368B3C&aid=DF0EA456DA481E1735FB4B1DD4D43AFB&yid=FA004A8A4ED1540B&iid=DF92D298D3FF1E6E
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=26FCEE7E0C06EA5863D91553F1CAF79C693AA6D910AD699D&cid=CC2B5CBBB526AA32&jid=98B6A8992D1BDB4E95D064C194C05BBC&aid=CDFE13D0678A2F24A02F391D149C57C9&yid=9EAD63ADE6B277ED&vid=771469D9D58C34FF&iid=9CF7A0430CBB2DFD&sid=A944AA21E176D751&eid=95AF3D35E2988FF4
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=26FCEE7E0C06EA5863D91553F1CAF79C693AA6D910AD699D&cid=CC2B5CBBB526AA32&jid=98B6A8992D1BDB4E95D064C194C05BBC&aid=A0E8C791015761BE06E3302C230015D7&yid=99E9153A83D4CB11&vid=DB817633AA4F79B9&iid=9CF7A0430CBB2DFD&sid=D0E58B75BFD8E51C&eid=99E9153A83D4CB11
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=26FCEE7E0C06EA5863D91553F1CAF79C693AA6D910AD699D&cid=CC2B5CBBB526AA32&jid=CB40ED3420639A8B82FF5F3251368B3C&aid=09ABAAB72E3909DC4910FDED669ED480&yid=FFD10F7019FAA9EC&vid=933658645952ED9F&iid=38B194292C032A66&sid=EF78DD85C21CB57F&eid=F7496043B4F12D75
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=26FCEE7E0C06EA5863D91553F1CAF79C693AA6D910AD699D&cid=CC2B5CBBB526AA32&jid=98B6A8992D1BDB4E95D064C194C05BBC&aid=50FB9F39BD88D4D7A55DB12B34474E71&yid=9377ED8094509821&vid=96C778EE049EE47D&iid=708DD6B15D2464E8&sid=4AA35DDBBB9874A3&eid=B59CC1026E3A2C7A
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=26FCEE7E0C06EA5863D91553F1CAF79C693AA6D910AD699D&cid=CC2B5CBBB526AA32&jid=CB40ED3420639A8B82FF5F3251368B3C&aid=604FF213471FED8A384C6935A865B6DE&yid=67289AFF6305E306&vid=771469D9D58C34FF&iid=E158A972A605785F&sid=BEE722AB5028E81F&eid=D98387EFB283C5E0
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=26FCEE7E0C06EA5863D91553F1CAF79C693AA6D910AD699D&cid=CC2B5CBBB526AA32&jid=98B6A8992D1BDB4E95D064C194C05BBC&aid=A7E562C957B8BFD7CA056FA83F99CD0A&yid=FF7AA908D58E97FA&vid=D3E34374A0D77D7F&iid=E158A972A605785F&sid=849F08713EB6820A&eid=786A9BAE5CF9B9EE
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=6E709DC38FA1D09A4B578DD0906875B5B44D4D294832BB8E&cid=5D344E2AD54D14F8&jid=49067A0A0D864088C06A84AACB51A5B2&aid=948D73C1CF6E51CD&yid=9806D0D4EAA9BED3&vid=23CCDDCD68FFCC2F&iid=E158A972A605785F&sid=1FF3CD54EFC256A1&eid=5335AD3CFE6E14EA
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=26FCEE7E0C06EA5863D91553F1CAF79C693AA6D910AD699D&cid=CC2B5CBBB526AA32&jid=C30D76707CA7E6265086F7B6E4C5AAC7&aid=9A01D6BFF1D7C44C91EEF85422A7F529&yid=116CB34717B0B183&vid=9CF7A0430CBB2DFD&iid=0B39A22176CE99FB&sid=80BD0A2EF8664214&eid=0F7768518993EDDE
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=26FCEE7E0C06EA5863D91553F1CAF79C693AA6D910AD699D&cid=CC2B5CBBB526AA32&jid=CB40ED3420639A8B82FF5F3251368B3C&aid=253FCA2F3570560C364B97DAA602018F&yid=1833A6AA51F779C1&vid=F3090AE9B60B7ED1&iid=0B39A22176CE99FB&sid=23CCDDCD68FFCC2F&eid=5205E14DB3E819B2
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=26FCEE7E0C06EA5863D91553F1CAF79C693AA6D910AD699D&cid=CC2B5CBBB526AA32&jid=B66A68B64ADF02FC96C88E02233FE0AA&aid=D35F6C9DB138A7D102651B0865246E66&yid=FFD10F7019FAA9EC&vid=933658645952ED9F&iid=CA4FD0336C81A37A
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=26FCEE7E0C06EA5863D91553F1CAF79C693AA6D910AD699D&cid=CC2B5CBBB526AA32&jid=CB40ED3420639A8B82FF5F3251368B3C&aid=6FDAC6DD1AEF6C659D40F8ECB40FE96C&yid=FF7AA908D58E97FA&vid=339D79302DF62549&iid=708DD6B15D2464E8&sid=9BBC04B2CAF22446&eid=6EAE3EAEEC5D0463
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=26FCEE7E0C06EA5863D91553F1CAF79C693AA6D910AD699D&cid=CC2B5CBBB526AA32&jid=C30D76707CA7E6265086F7B6E4C5AAC7&aid=29E342301BBFE138&yid=D0E58B75BFD8E51C&vid=BC12EA701C895178&iid=CA4FD0336C81A37A&sid=0401E2DB1F51F8DE&eid=68D88C2FCF9C3098
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=6E709DC38FA1D09A4B578DD0906875B5B44D4D294832BB8E&cid=5D344E2AD54D14F8&jid=8380642EC4C87F64DE58289AD0695C05&aid=20EDB38C5FA06DC7&yid=D43C4A19B2EE3C0A&vid=A04140E723CB732E&iid=38B194292C032A66&sid=C7DDDE86E6286CD9&eid=584D405940D36CE1
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=26FCEE7E0C06EA5863D91553F1CAF79C693AA6D910AD699D&cid=CC2B5CBBB526AA32&jid=CB40ED3420639A8B82FF5F3251368B3C&aid=7B933499E2347C6C81F42F2A0DBEC6C5&yid=FF7AA908D58E97FA&vid=339D79302DF62549&iid=59906B3B2830C2C5&sid=D5BC5BD8C68CDE3A&eid=8A00F45CB16DF49C
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=01BA20E8BA813E1908F3698710BBFEFEE816345F465FEBA5&cid=96E6E851B5104576C2DD9FC1FBCB69EF&jid=F39076F40F9E452F357F80C0976A844E&aid=601AB4096BFDAC37&yid=14E7EF987E4155E6&vid=C5154311167311FE&iid=E158A972A605785F&sid=5DCBAAB000A70168&eid=8C27CCA578E52082
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=6E709DC38FA1D09A4B578DD0906875B5B44D4D294832BB8E&cid=5D344E2AD54D14F8&jid=7EA63B154C4544F4731377F8A92D1660&aid=72E6754B717A7C4A&yid=A732AF04DDA03BB3&vid=D3E34374A0D77D7F&iid=0B39A22176CE99FB&sid=E089FDF3CDAE8561&eid=0DEB7A8A66C33AAD
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=6E709DC38FA1D09A4B578DD0906875B5B44D4D294832BB8E&cid=5D344E2AD54D14F8&jid=4100DA4A1A3BA1B0CE5AD99AE1DFB420&aid=12106412FF6C81E6A98114E25C4B1C30&yid=8D39DA2CB9F38FD0&vid=BC12EA701C895178&iid=B31275AF3241DB2D&sid=8CC50269EED5BB47&eid=6D237E9625601349
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=4182BDE6AAE91C51&cid=E53EDA71D35A4E44&jid=2635228E031855EDD873E5C64060C6A6&aid=4A40953D443A415D483DFDE5ADC3DD00&yid=FF7AA908D58E97FA&vid=8C83C265AD318E34&iid=E158A972A605785F&sid=DDEED1BDDBFAA8A7&eid=BEE722AB5028E81F
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=26FCEE7E0C06EA5863D91553F1CAF79C693AA6D910AD699D&cid=CC2B5CBBB526AA32&jid=CB40ED3420639A8B82FF5F3251368B3C&aid=5AA37FE9B466018FA52847E4AAFD1119&yid=FF7AA908D58E97FA&vid=339D79302DF62549&iid=E158A972A605785F&sid=DDEED1BDDBFAA8A7&eid=BEE722AB5028E81F
http://www.jasp.com.cn/ch/reader/view_reference.aspx?pcid=03F54A49DE00578AA0E5DDF5BC021AA7&cid=22643976039EC9DE&jid=993E3A6226A0039CE8FBB3942B69CF6D&aid=AED290A5ED5B423C96F7FE12DBEE3157&yid=FF7AA908D58E97FA&vid=59906B3B2830C2C5&iid=E158A972A605785F&sid=DDEED1BDDBFAA8A7&eid=BEE722AB5028E81F
http://www.csaa.org.cn/
http://csap.buaa.edu.cn/
http://www.buaa.edu.cn/
http://www.cnki.net/
http://uav-china.cn/
http://china.elsevier.com/elsevierdnn/ch/%E7%94%B5%E5%AD%90%E4%BA%A7%E5%93%81%E4%BF%A1%E6%81%AF/EngineeringVillage2/tabid/578/Default.aspx
http://china.elsevier.com/elsevierdnn/ch/%E7%94%B5%E5%AD%90%E4%BA%A7%E5%93%81%E4%BF%A1%E6%81%AF/EngineeringVillage2/tabid/578/Default.aspx
http://www.e-tiller.com/

