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x�u�e$x�mof�mo��mof�j.moe���irv�y"p�f�moire\k
dM��n$vhf�g$u�v3g¡m*e�w�v�p�e���u,fhi.p�mov���v�p���fb�T�3¿amoxcf�g¡u,�$v�ir�$}ou�yÆi�� 
$Ç�+^
����������	
����o��
 ºcg$m��hgXi$����n¡v�xI��v�u�Ä)n¡u�e�f�}oj.moe"u�e$�rm%¢
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i��Bmof�u�v�p�f�mo�rub�$vhi¶�©u�x�xhu�x�s<vhi)n$e�wr¢6i�ÈXu�v�vhi)v�x�s�p�e�w?y.i$w�u�}omoe$�'u�v�vhi)vhx�k��¶n��hg`e�n$y?u�v�m���p�}�e¡i)mox�uIm*x�f�j��$m���p�}o}oj]y`p�e¡m%�¥u�x�fhu�w.p�x
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�$vhi)�$}ou�y0kc�cg$u,�$vhu�x�u�e�f2º�irv��"u�¹$f�u�e�w�x,f�g¡u º�i)vh�`i�� ¤ u���u�v�u�e��©u.�L��j"u�y.�$}oi�j�moe$�]x�i)y?u'i���fhg$u fhu��hg$e$m�Ärn$u�x'n$xhu�wX��j
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mox,f�iXw�u�y.i)e¡x�f�v�p�fhuLf�g$uLn$fhmo}*mof�jXi����'¿'§My.u�f�g$i$w�x'moeÛp�mov���v�p���f w¶u�x�mo�)e�p�e�wTf�iXxhg$i�º f�g�p�f3��i)}oj�e$iry.m�p�} ¤ �Ty.i$w�u�}ox
��p�eXÅ�}ofhu�v,i)n¡f3e�n$y?u�v�m���p�}Be$i)mox�urk^��x�moe$�"f�g¡u ¤ �Ty.i$w�u�}ox�s�ºcmoe$�"i)�¡f�moy.mo½�p�f�moi)e$x��¥i)vbfhg$u.�b�¡����ºcmo}o}\��uL��u�v���irv�y?u�w
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��iry.��p�v�mox�ire$xBm*fDºcm*}o}���ubx�g¡i�ºceLf�g�p�f�f�g$ucn¡x�ubi��	�'¿3§¾p�e�w ¤ �2y.i$w�u�}*moe$�Iv�u�w¶n���u�xcxhi)y.u�i��\fhg$uc�$vhi)�$}ou�y?xOp�x�xhi¶�©m~p�f�u�w
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moe fhg$ubp�mov���v�p4��f�w�u�xhmo�)e\k��cg$mox�x�u�e$x�mof�mo��mof�j,mox�mo}o}*n¡x�f�v�p�fhu�w,moeL¨�m*�rn$v�ub�Iºcg$m��hgLx�g¡i�ºcx�x�n$��u�vhx�i)e¡m~���)ir}*n¡y.u�fhv�m��Bºcp��)ucw�v�p��
��p�}~�©n$}�p�f�u�wT��i)v p�eÛ�I�$���Êp�f �Tp)�hg��$k ��k"�cu�v�u)sBfhg$u`p�e�p�}oj�x�mox'y.u�fhg$i$wXºcp�x2f�g$u.�Ip�v�vhmox ºcp��)uLw�v�p��¸��i$w�u ËQ' ºcg$u�v�u
p�}o}�i��bfhg$u`�I�$���»w�u�xhmo�)e��)p�v�m�p��¡}*u�x º�u�v�uÁÅ$¹$u�w<sDºcm*fhg�fhg$u.u�¹���u��$f�moi)eÑi��bf�g$u"ºcmoe$�Xxhu�y.m¼¢�x���p�e¾ºcg$m���gÔºÍp�x,�)p�vhmou�w
��vhi)yaÅ$��f�jLfhi ire$ubg�n$e�w¶v�u�wÁ��u�u�f�kBdbx�f�g¡u3xhu�y.m¼¢�x���p�eLmoe���v�u�p�x�u�w<s$e�n$y?u�v�m���p�}�e$irmox�ubºcp�x���v�u�p�f�u�w���j.p#g$mo�)gL�¥v�u�Ärn$u�e���j
�)p�vhm�p�f�moire¸moe¾f�g¡u`��p�}~�©n$}�p�f�u�w¾ºcp��)u.w�v�p��0�)p�}on$u�x�k¸�Bg�j�x�m���p�}*}oj�s\ºcp��)u.w¶v�p��Tx�g$irn$}�w��hg�p�e¡�)u.xhy.i�i)fhg$}oj¸p�x2f�g$u"ºcmoe$�
x�g�p���u moxb�)p�v�mou�w<k �ci)fhu,f�g�p�fbfhg$mox'e�n¡y.u�vhm~��p�}<e$irm*xhu,i$����n$vhx,i)e0p�e"u�¹$f�vhu�y.u�}oj"x�y"p�}o}<x���p�}ou,ºcmof�gX�)p�v�m�p�fhmoi)e$xcmoe"ºÍp��ru
w�v�p��Xire¾f�g$u?i)v�w¶u�v i����¡k �)�?f�i¸�¡ko .w�v�p��¸��irn$e�f�x?�6w�v�p��Xmoe¾��i)n$e�fhx RÆ��')(Ñ ��*"
+���k"�cg$u`�Ip�vhv�mox,ºcp��)u.w�v�p��¸��i$w�u
g�p�xbp�eXp)���©n$v�pr��j"i��Op��$�$vhi�¹¶moy"p�f�u�}*j]�$k «,fhiX )k �]w�v�p��.��i)n$e�fhxbp�e�w?ºcp�xce$irfÍw�u��)u�}oi)��u�w"ºcmofhg`ir�$f�moy?m*½�p�f�moire moe.y?moe�w<k
�cu�e���u)s�ºÍp��ru w�v�p��"�)p�vhm~p�f�moi)e¡xci��Í�¡k �r�Lfhi`�$ko ]��i)n$e�fhx3º�u�vhu.��i)e$xhm�w�u�v�u�w0m*e���i)e$xhu�Ärn$u�e�f�m�p�}	��jXfhg$u]i)v�mo�rm*e�p�}\xhi���f�ºcp�vhu
w�u��ru�}oi)��u�v�x�k
��e|p)w$w¶m*fhmoi)eÑf�iÔf�g$uXe¡i)mox�jÔx�n$��u�v�xhi)e$m��T�)ir}*n¡y.u�fhv�m��Lºcp��)u¸w¶v�p��Ñ�B<�,.-0/�1 O �?p�e�p�}*j�xhu�x�scf�º�i���iry.��i)e$u�e�fhxLi��,f�g$u

x�n¡��u�vhx�ire$m��Lw�v�p���¢�w�n$u�¢�f�i�¢6}om¼��fbp�e�p�}oj�x�u�x]��< , P C+L
A��'p�vhu^p4ÈÐu��©f�u�w0��j"e�n$y.u�vhm���p�}�e$i)mox�uLp�xIº�u�}*}�k,��u�v�u)s�w�v�p���¢�w�n$u�¢�f�i�¢6}om¼��f
moxÍ��p�}���n$}�p�fhu�w"p�xz< , P C8L
AiRM�� 
[�<>I
24365&A�<  [�<>I Î �@<>I Î %�ºcg$u�vhu�<>I
2?mox�fhg$u'x�n$��u�v�xhi)e$m��'}om¼��fc��n$vh�)u'x�}oi)��u)s
<  [�<>I Î moxf�g¡u3}ou�prw�moe$��¢�u�w��rubfhg$v�n$xhfbfhu�v�y0s$p�e�w75 A m*xcp�eXp�f�f�p�moe�p��$}ouI}*u�p)w�moe$��¢6u�w¶�)ubfhg$v�n¡x�f��6pr��f�irv�kB�cg$u'e�n$y.u�v�m���p�}�e$irm*xhu'm*e?f�g$u
w�v�p���¢�w�n$u©¢6fhi�¢�}*m¼��f�u��)p�}*n�p�f�moire`y"p�j ��uLp�f�fhv�mo�$n$fhu�w"fhiLe�n¡y.u�vhm~��p�}<e$irm*xhu,moeXf�g¡u�< I
2 p�e�w <  [�< I Î ��p�}���n$}�p�fhm*ire$xbp�xImoxw�mox��©n$x�xhu�wXmoe ¤ u©��u�v�u�e���uL�$kBdbxIºcmof�g"ºÍp��ru3w�v�p���s$f�g¡u,e�n$y.u�vhm���p�}�e$i)moxhu,moe < , P C+L
A�m*xcºcmofhg$moe.f�g¡u,moe�fhu�e�w�u�wXp)���©n$v�pr��j
i��\fhg$u3p�e�p�}oj�x�mox�y?u�f�g¡i¶wÚk	¨¡i)v�fhg$mox�Å��)u�¢��)p�vhm~p��$}oub�b�$���Ñºcmoe$� w¶u�x�mo�)e?x�fhn�w�jLf�g¡u#�©n$x�fhi)y.mo½�u�w ¤ �]y.i$w�u�}*moe$�'y?u�f�g$i$w
ºcmo}o}���u,u�y?�$}oi�j)u�w]fhiLy.i$w�u�}�f�g$vhu�u]��p�v�p�y.u�f�u�vhx�·i< ,.-0/�1 O$%�<>I82/%$p�e�we<  [�<>I Î Ì

9<­ ST@BA#;_UVµ�®,�¾>q����µH��®Ã8e��µ�®,�¾A'³i��¯�±
�¾µH�&�¶²ÔG"@�7M±\² �4��µ¥®,�
�cg$ub��ire$x�fhv�n��©f�moi)e?i��<f�g$uIv�u�xh��ire$x�uIx�n$vª�6p)��uIy.i$w�u�}oxBy`p�j'��uc��m*u�º�u�wLp�x�p'xhu�v�mou�x�i��<x�fhu��$xcf�i'��u3��iry.�$}ou�fhu�w2��u��¥i)v�u

f�g¡u#p�mov���v�p���fcxhj�xhf�u�yÆir�$f�moy?m*½�p�f�moire moxc��u�v���irv�y?u�w<k��cg$moxcy.u�fhg$i$w�i)}oi)�rj moxbw�u�f�p�mo}ou�w?moe ¤ u���u�vhu�e���uL«$k
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x1

x2

fuselage centerline
y

x

z
x4  t/c scale factor at wing root, break, 
                                                  and tip

LE radius max t/c location

x

x3 inboard
LE sweep

outboard
LE sweep

(fixed) (fixed)

(fixed)

(fixed)

(fixed)

fixed length on 
inboard LE
(root to break)

ro
ot

 c
ho

rd

tip
chord

¨�mo�)n¡v�uL )kB�b�$���9w�u�xhmo�)e"�)p�vhm~p��$}ou�x�k
50.0 60.0 70.0 80.0 90.0 100.0

0.00072

0.00073

0.00074

0.00075

Semi-span (ft.)

1/10 count

Semi-span (ft.)

1/10 count

C
D

(w
av

e)

noisy data

quadratic curve fit

¨�mo�)n$vhu,�$ki�cn¡y.u�vhm~��p�}<e$irm*xhu'm*e?ºÍp��ru,w�v�p���k
9Ú­�¬ A3±�®�´��4�B¯�³,������: � � �4�BSX@BA,;ÆFL®,�����"�~���
d9«�����n$}o}¡�6p)��fhi)vhm~p�}\w�u�xhm*�re.��p�x�u�w?ire��'¿'§¾y?u�f�g¡i¶w¶x�ºcp�xb��ire$x�fhv�n��©f�u�wXp�v�irn$e�w"p�e?m*e¡m*fhm�p�}��I�$��� �©i)e�Å��rn$v�p�f�moi)e�k

�cg$uIy.moe$moy n¡yRp�e�w]y"p�¹$moyLn$yÉ�)p�}on$u�x�i��	u�pr��g?i��\fhg$ucÅ��ru3w�u�x�mo�)e?�)p�v�m�p��$}ou�x�º�u�v�u'x�u�}*u���f�u�w�x�iLp�x�e$i)f�fhi u©¹¡�©u�u�w?f�g$u
��p���p��$mo}omof�mou�xci���f�g$uLp�e�p�}oj�x�moxbfhi�ir}ox,��urk ��kos���irv�ºcp�v�w�x�º�u��$f,ºcmoe$�rx3��p�e$e$i)fI��uLp�e�p�}oj�½�u�w$��k'�cg$u,v�p�e$�)u]i���u�p)�hg0i���f�g$u
Å��ru#w¶u�x�mo�)e"�)p�v�m�p��$}ou�x�ºcp�xI�� ��4�$k �mT4U$%��)�)�¡k �kT4U���s<�B�$k ��T�U$%\ ��$k �kT�U���sÚ�6���¡k �)«�Z`%��$ )kFXr«�Z���s��� )k �&d"s��¡k �4dL��s�p�e�wT��£)�)«¡s «)«)�
fDh�%$£r����s ��«)�kf h��D��i)vz< =�?Q?(A %*< ADCFE %@G I�J %BU*[&\z]�_`U*aHb4%$p�e�w K L
N�OQP %�v�u�xh��u��©f�mo�)u�}oj�k
�cg$u.£¡s* ��)«��6«����I��n$}o}��6p)�©f�i)vhm�p�}��I�$������ire�Å��rn$v�p�f�moi)e$x2º�u�vhu.p�e�p�}oj�½�u�w0n$x�moe$�"fhg$uLmoe$u�¹$��u�e$x�mo�)u"��i)e���u��$fhn�p�}¼¢�}*u��)u�}

p�e�p�}oj�x�mox'f�i�i)}ox�k"�cg¡u�x�u"£$so ��r«`�I�$���Ê��i)e¶Å��)n$v�p�fhm*ire$x,º�u�v�u?f�g$u�e�x��©v�u�u�e¡u�wÑf�iTu�}om*y?moe�p�fhu'��v�iryY��ire$x�m�w�u�v�p�fhmoi)e�p�e�j
�)vhi)xhx�}oj�moe���u�p�x�mo�$}ouXw�u�xhmo�)e$x�scm�k urk*sDf�g$irx�uXºcg¡m~�hgÑu�¹���u�u�w�u�w9p�e�jÔi��3fhg$uX�ru�i)y?u�f�vhm~�"��ire$x�fhv�p�m*e�fhx.��j�y?i)v�u?f�g�p�fLÅ��ru
��u�v���u�e�fDi)v\p�e�j'i��$fhg$u�fhg$u�p�u�v�i$w�j�e�p�y.m��B��i)e$xhf�v�p�moe�f�x\��j'f�u�e,��u�v���u�e�f�k�dc�¥f�u�v�x���vhu�u�e$moe$��s� rs �r�)���b�$�����©i)e�Å��rn$v�p�f�moi)e¡x
v�u�y`p�moe$u�w¸p�e�wXfhg$u.w$p�f�pÁ��v�iry×fhg$u�x�u0 )sF�)�r�Lp�e�p�}oj�xhu�x,º�u�v�uLn¡x�u�w f�iX��i)e¡x�f�vhn���f ����
���
ª5$��Ç¶��� Ö �o
�/�
�� v�u�xh��ire$x�u?x�n$vª�6p)��u
y.i$w�u�}*xÚ��i)v,<�,.-0/�1 O %�< I82 %)p�e�wk<  [&< I Î Ì�d3wo;�n$x�fhu�w ¤ Î��)p�}on$u�x�s�ºcg$m��hg y?u�p�xhn$v�u�g$i�ºÃpr����n$v�p�fhu�}oj pIv�u�xh��ire$x�uIx�n$vª�6p)��uy.i$w�u�}BÅ�f�xLfhg$u"�)mo�)u�e�w$p�f�p$sBº�u�v�uX��p�}~�©n$}�p�f�u�w�p�x.�¡kF	�	$ ��$s\�¡kF	�	�	r�$sBp�e�wÔ�$kF	�	r«)�Á��irv < ,.-0/#1 O
%2<>I
2 %�p�e�w <  [�<>I Î %v�u�x���u���f�mo�ru�}oj�kDd9�)p�}on$ubi���p)w~;�n¡x�f�u�w ¤ Î.R9 )Ì �]w�u�e$irf�u�x'p�e"u�¹�p)�©fcÅ�fci��	f�g¡u ¤ �?y.i$w�u�}ox�f�i]f�g$u w¡p�f�p¡k
9Ú­+� C'°��4��µ��¾µ¥®"�$°�����:i� � ����ST@	A,;VFL®,�����"�~���
��eXfhg$u e¡u�¹$f3xhf�u��0i���f�g$uL��n$xhf�i)y?mo½�u�w ¤ �"y.i$w�u�}omoe$�]�$v�i$��u�x�x�s�f�g¡u^��iry.y?u�v���m�p�}<x�f�p�f�mox�fhm���p�}B��pr���)p��)u	���X� Ë Ï]ºÍp�x

n$xhu�wXfhiX��v�u�p�f�uLp�
2¢�i)�$fhmoy`p�}�u�¹$��u�v�moy.u�e�f�p�}	w¶u�x�mo�)e Ë +L��iry.�$vhm*xhu�w"i���Å$��f�j"�b�$��� ��i)e�Å��)n$v�p�f�moire$xbirn$f'i���f�g$u" )sF�r�)�
v�u�y`p�moe$moe$�"�b�$���Ê��p�e�w�m�w$p�f�u�x�k.�cg$u�x�uLÅ¡��f�j¸w�u�xhmo�)e$x]º�u�v�u.fhg$u�e¾u��)p�}on�p�fhu�w0n$x�moe$�"fhg$uL�$v�u�}*moy?m*e�p�v�jr¢�}ou��)u�}�p�e�p�}oj�x�mox
f�i�ir}*xBp�e�w 5���
��%� + ��
����
� Ö �o
�/�
�� vhu�x���i)e¡x�ucx�n¡v��6pr��u�y?i$w�u�}ox<º�u�v�uc��i)e$xhf�vhn���f�u�w]��irv2< ,.-0/�1 O$%
<>I
2 %�p�e�wk<  [&<>I Î n$x�moe$�If�g$uv�u�x�n$}of�moe$�Xp�e�p�}oj�x�moxbw$p�f�p$k < ,.-0/�1 O$%/<>I
2 %Ðp�e�wg<  [�<>I Î Ì�d3wo;�n$x�fhu�w ¤ Î2�)p�}on$u�x���i)vIf�g$u]�$v�u�}*moy?m*e�p�v�jr¢�}ou��)u�}<vhu�x���i)e¡x�ux�n¡v��6pr��u,y.i$w�u�}*x�º�u�v�u,��p�}~�©n$}�p�f�u�w`p�xb�$kF	�	r«)£¡s��¡k 	&	)�r«$s�p�e�w"�$kF	&	)���3��i)v.< ,.-0/�1 O
%
<>I
2/%$p�e�wM<  [�<>I Î %$vhu�x���u���fhmo�)u�}oj�k9Ú­ � J��B¯�µH�¾µ����$¯�µ�±�®�8e��µ¥®,�¸G ���o��±�®i�o�X@<³B°��Q��´��X7M±\² �4���
�cg$u?�$v�u�}omoy.moe�p�v�jr¢�}*u��)u�} ¤ �0y?i$w�u�}ox ��irn$}�w0f�g$u�eÑ��u.n$xhu�wÔmoe¾f�g$u"�b�$���Êxhj�x�f�u�yKi)�$fhmoy.mo½�p�fhmoi)eXfhi¸vhu��$}�p)��u?f�g$u

e$irm*xhjÃw�v�p��Ñ��p�}���n$}�p�f�moi)e$x�k|�Bi¾�$vhu��)u�e�f"f�g¡uXi)�$fhmoy.mo½�u�v]��vhi)yØu�¹$�$}oi)mof�moe$�0��i)f�u�e�fhm�p�}bº�u�p���e¡u�x�xhu�xXmoeÑf�g$uXvhu�x���i)e¡x�u
x�n¡v��6pr��u.y?i¶w¶u�}ox�s�f�u�eÔx�m�w�u`�©i)e$xhf�v�p�moe�fhx º�u�vhu`p��¡�$}om*u�wÔ��n$�$��u�vLp�e�w }oi�º�u�v2��irn$e�w�x]i)e¾u�pr�hg��)p�vhm�p��$}ou��If�iT�)u�u��Ôf�g$u
i)�¡f�moy.mo½�u�v�ºcmof�g$moe?f�g$u,w�u�xhmo�)e"x���pr��u w�u©Å�e$u�w?�¥i)vcf�g¡m*xcxhf�n�w¶j�k
¨�mo�)n$vhu�xb£Lp�e�wÁ�Lx�g$i�ºMi)�¡f�moy.mo½�p�f�moi)e]v�u�xhn$}of�x���i)v�f�g$u]�cp�x�uL ,�I�$���Éºcmoe$�Lw�u�xhmo�)e$xcir�$f�p�m*e¡u�w?ºcm*fhgXp�e�wÁºcm*fhg$i)n¡f

n$xhm*e¡�3fhg$ub��n$xhf�iry.mo½�u�w ¤ �2y.i$w�u�}omoe$�cy?u�f�g$i$w<kÚdbx�xhg$i�ºce moeL¨�m*�rn$v�uc£���i)vBfhg$ub�cp�xhu, �ir�$f�moy"p�})ºcmoe$�Ii)�$f�p�moe$u�w2n$xhm*e¡�
��n$xhf�iry.mo½�u�w ¤ �Áy.i$w�u�}ox�s�f�g$u�vhu,º�u�v�u,xh}om*�rg�fÍ�hg�p�e$�)u�xcmoe"f�g¡u3�¡}~p�e���irv�yÊ�ru�i)y?u�f�vhjL��u�f�º�u�u�eTf�g$u,moe$mofhm~p�}Ðp�e�w?i)�$fhmoy`p�}
w�u�xhmo�)e$x�k�����u���m¼ÅÐ��p�}o}oj�s)fhg$u'm*e¡m*fhm�p�}�p�e�w]Å�e�p�}<w�u�x�mo�re$xcº�u�v�u]�� 
�)«$k � T�U$%\ ��¡k �jT�U$% Xr«$k ��Z�s$�¡k �&d"s)£$ �«$s �)�r� fDh���p�e�w��� ��r«$k �T�U$% �¡k ��T�U$%/X)�$kF	&Z�s��¡k �&d"s�£r�)«¡s «r«)�mfDh���s$v�u�x���u���f�mo�ru�}oj�kc�cg¡u�x�uLw�u�xhm*�reX��g�p�e$�ru�xbvhu�x�n$}ofIm*eXpÁx�p���moe$�)xci��Op��¡�$v�i�¹$moy`p�f�u�}oj
X$s �r�)�gfDh?m*eÑfhg$u"x�f�vhn���fhn$v�p�},º�u�m*�rg�f i��#fhg$uXºcmoe$�¾p�e�wÑp���irn$fX ��¡s �r�)�gfDh?i��'��n$u�}bº�u�mo�)g�f�kÑ�cg$u�x�u0º�u�mo�rg�f]x�p���moe$�rx
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y.irv�u,fhg�p�e0i�È<x�u�f,f�g$uLxh}om*�rg�f3w�u��©v�u�p�x�u.moe¾p�u�vhi$w�j�e�p�y?m~�#u��`��mou�e���j0moeXf�g¡uLi)�$fhm*y"p�}<ºcmoe$�"ºcg$m��hgXg�prw¸p?y`p4¹$m*y]n$y
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