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}�^aZk}�j|vC\{gŒšCj|g_opquZrjEš9º»^ue�`wo«g_g_o•^aZkg#\{Xre{^uzrqaX�\{Xrj�ÓÒY[e_\_o«Y[Z

YO\{`w^ag_vrXrj�e{juÌ
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hiXrj(ÐMe{g–\Ij�ZkquopZrj�j|e_opZrq‚g™\{zkšCx×^[º
ÎkxGopZrq¡e{^u°Á^[\_o«}(Y[ope_‡

vrŸ«Y[ZrjEgŒº»^uemvrŸ«Y[Zrj�\{Y[e{x;^u°Mg–j|e_›OYO\{o•^aZÑÏiYug$g™\PY[e_\_j|šÒÏ#oÊ\{XropZ

`w^uZ]\_XMg
^[º0\{Xrj Y[e{e_op›OY[Ÿ$^[º�\_Xrj “Œo•fGopZrq(g–vkYa}�jE}�ePYOºÔ\�^aZ

ÓÑYue{g - /%/�1ŽÌn‹C^u`wj�g–opquZkoÊÐM}|Y[Z]\#\_jE}PXrZr^aŸ•^aqux>šCj|›uj|Ÿ•^avr`wj�Z]\

g–\_zkšCopj|giÏnj�e{j$vrzrePg–zrjEš•~C°rzC\4Y0º»zrŸpŸ”Y[opeP}�ePYOºÔ\i`žo«g{g–op^uZ�ÏnYag

Zrj|›uj�e�šrj�›uj|Ÿ•^avMjEš•Ì—€#ºÔ\{j�e0Y9Xro«YO\{zkg+^[ºnZrj|Yue_Ÿpxdƒu‰�xaj|Yue{g|~

\_Xkj±ÓÒY[ePg>j� GvkŸ•^ae{Y[\_op^uZ8Yuo•eP}�ePYOºÔ\
}�^uZM}�j�vr\9ÏiYug�e_j|›Go•›aj|š

Y[ZMšÞvre{^uvÁ^ag_j|šÞYagwYd²Œopg{}�^O›aj�e{x/ÓÑopg{g–op^uZ o•Z /|•a•u„kÌ±€4ŸÊ‡

\_Xk^uzrqaX g_j�›uj|e{YuŸnYuo•eP}�ePYOºÔ\_‡Ý°MYug_j|š Y[vkvre_^]Yu}PXrjEg0Ïnj�e{j>vke_^u‡

vÁ^ag_j|šwº»^aet\{Xrjm²4o«g_}�^O›uj|e_xwÓ;o«g_g_o•^aZkg|~aZr^aZrj4ÏiYugng_j�Ÿpj|}­\{j|š•Ì

€�q]Y[opZ opZ /E•u•a•r~;®4€$‹C€ o•ZG›aj|g–\_opqaYO\{j|š \{XrjØ\_jE}PXrZro«}�Y[Ÿ

e{j|Yušro•ZrjEg_gŒ^[ºtj� G\_ePYO‡Ý\_j|e_e{j|g–\_e{opYuŸ•ÎkopquX]\mº»^uemY��ÒL[SPN�¨��ç·uR�S

`wopg{g_o•^aZ�Y[ZkZr^uzrZM}�j|š�°Gx�€4šC`wopZro«g™\{e{Y[\_^ue#²$Y[Z �$^uŸ«šCopZ>\{^

}�^a`w`žj|`w^uePYO\_jÑ\_Xrj/}�j�Z]\{j�ZrZro«Y[Ÿ$^[º+\{XrjÒb/e{o•qaXa\9°re{^[\_Xr‡

j�ePg	��/|•a‰u¢ÒÎko•qaX]\|~#Ï#Xr^]g–j
qu^]Y[Ÿ�ÏiYugž\{^±Îkx Y[Z(Y[ope_vkŸpYuZrj

^uZÑÓÒY[ePg#^uZ;²Œj|}�j|`0°Áj�e�/@†G~¿ƒ[‰a‰u¢rÌnŠ�ZCº»^ae–\{zrZkY[\_j�Ÿpx�\_XkY[\

`wopg{g_o•^aZdÏiYug+}|Y[Zk}�j�ŸpŸ•jEšÒ°Áj�º»^ae_jž\_Xkj—xuj|Yue+j�Zkšrj|š•Ì�y4^OÏi‡

j�›aj�eE~rYug#Yže{j|g_zrŸÊ\#^uº©\{Xrj+e_j|Zrj�Ïnj|š�opZa\{j�e{j|g–\#o•Z;ÓÑYue{giY[ope_‡

}�ePYOºÔ\E~ŒY šCj|g_o•qaZ(\_jEY[` Yug{g_j�`0°kŸ•jEš º»e_^a` ®4€Œ‹r€�~�®4¬4¯

Y[ZMšÛ˜™h#h�
O€4œn‹ØvMj|e{g_^uZkZrj�Ÿ0ÐkZkY[ŸpŸpxØšCj|`w^uZkg–\_ePYO\{j|šØ\_Xkj

g_zk}�}�j|g{g™º»zrŸ4Xro•qaXC‡ˆY[Ÿ•\_o•\_zkšCjÑšrj�vrŸp^OxG`žj|Z]\—YuZkš ÎkopquX]\�^[ºmY

ÓÑYue{gtY[ope{}�e{Y[ºÔ\nšCjEg–opquZ•~G®4€$‹C€¡†O¢�/u~uopZ�€4zrquzMg™\�ƒ[‰a‰E/uÌ©˜ˆZ

�azrZrjžƒu‰u‰�/u~ÁÏ#Xrj�Z;\{Xrj�Ðke{g–\$ÓÒY[ePgŒ‹C}�^uzC\+Ó;o«g_g_o•^aZ/st^uZr‡

}�j|vC\—bd^ae_fCg_Xr^uvIÏnYag0Xrj|Ÿpš•~tÓÑYue{gžY[ope_vkŸpYuZrj9YuZkšÞqaŸ•o«šCj|e

`wopg{g_o•^aZkg$Ïtj|e_j�\_XrjwŸ«Y[e{qujEg™\+g–opZrqaŸ•jw}�Y[\_j�qa^ue{x
^[ºt`wo«g_g_op^uZ

e{j�vre{j|g_j�Z]\_jEš•Ì�hiXkj>}�^aZa\{o•ZGzropZrqÒƒa´@‡Žxuj|YuemXropg–\_^ae_xd^[º�Y[ope_‡

}�ePYOºÔ\žšCj|g_o•qaZkg+º»^ae�ÎkopquX]\ž^uZÞÓÑYue{g�g_Xr^OÏ�g�\_Xrj�zrZkšCj|e_Ÿpx]‡

opZrq±j�Z]\_XGzkg_opYag–` º»^aež\_Xrj;j� GvkŸ•^ae{Y[\_op^uZÞ^uº$ÓÑYue{gž°GxIY[opeE~

°Á^[\_X;opZ9\_Xrj0vrzr°rŸpop}0Y[Zkš9Ï#o•\_XropZ
\_Xrj�\_j|}PXkZrop}|Y[Ÿ”}�^u`w`0zr‡

Zro•\™xuÌ €4šršro•Zrq j� G\_ePYO‡Ý\_j�e{e{j|g–\_e{opYuŸtY[j|e_o«Y[Ÿij� GvkŸ•^ae{Y[\_op^uZ \{^

®4€$‹C€�� gÇ‹GvMYu}�j4‹r}�opj�Zk}�jne{j�vÁj�e_\_^ao•e{ji}�^uzkŸpšžopZa\{e_^CšCzM}�j#}�Y[‡

vkYu°ro•Ÿpo•\_opj|g©\_XkY[\.Y[e{jtZr^u\�vÁ^ag{g_o•°rŸpjn^ue%vrePYu}­\{op}|Y[Ÿa\_^mYu}PXropj�›aj

°Gx�YuZ]x>^[\_Xkj�e�`wj|YuZkg|ÌÇhiXro«g#o•ZM}�ŸpzkšCj|g4Yu}�}�j|g{gn\_^w\{Xrj+j�ZC‡

\_ope{j;vrŸpYuZrj�\
� g—g_zre_º¦Yu}�ju~nvre_jE}�o«g–op^uZ ŸpYuZkšCopZrq±Ï#oÊ\{X(e_^a°rzkg–\

XkYuË|Y[ePš�Y@›a^uo«šrY[Zk}�ju~OY[ZMš�\{XrjnYu°ropŸ•o•\™x+\_^m}�^aZ]\_e{^uŸpŸpYu°rŸ•x$\{e{Y[‡

›uj|e{g_jw\_Xk^uzkg{Y[Zkškg�^[º#fGopŸ•^a`žj�\_j|e{g+opZI}�Ÿ•^]g–j—vre{^@ Co•`wo•\™xÑ\{^

\_j|e_ePY[opZ�º»j|YO\{zre{j|g|Ì
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hiXrj|e_jmY[e{jŒzkZropÖ]zrj+šCjEg–opquZ�e_jEÖ]zro•e{j�`wj|Za\Pgtº»^ue#Y[ZGx—j� G\{e{Y[‡

\_j|e_e{j|g–\_e{o«Y[Ÿ�Y[ope{}�e{Y[ºÔ\|ÌwÓ;^ag–\+^[ºn\_Xrjwvre{^uvÁ^ag_j|š/ÓÑYue{gmY[ope_‡

vrŸ«Y[Zrjn`wopg{g_o•^aZkg”°Áj�qao•Z�Ï#oÊ\{X�šCj|vrŸp^Ox]`wj|Za\%^[ºk\_XrjiY[ope_vkŸpYuZrj

º»e{^u` Y[Z YO\{`w^ag_vrXrj�e{o«}­‡Žj�Z]\_e{x/Yuj�e{^ag_Xrj�ŸpŸ#YO\—Y[Z Y[Ÿ•\_o•\_zkšrj

\™xGvro«}�Y[ŸpŸpxd°Áj�\™Ïnj�j|Z /|‰;Y[ZMšÞƒ[‰;fG` Y[°Á^O›ujw\_Xkj�g_zre–º¦Ya}�ja~

º»^uŸpŸp^OÏ#o•Zrq�Y[\_`w^ag_vrXrj|e_o«}�j|Za\{e_xa~@X]xGvÁj�ePg–^aZro«}�šCj|}�j�Ÿpj�ePYO\_op^uZ”~

Y[ZMšÞšCj|g{}�j|Z]\�^uZÞYÒvkY[ePYu}PXGzC\{juÌÒ€ fuj|xÒ\{j|}PXrZro«}�YuŸn}PXMY[Ÿ•‡

Ÿpj�Zrqajto«g©\_XrjišCj|g_opquZ0^uºMY[ZžY[ope–º»ePY[`wjtÏ#Xrop}PXž}�YuZ�°Mjnº»^aŸpšCjEš

º»^ue�g–\_^OÏiY[qajÇopZa\{^4\{Xrj#YO\{`ž^]g–vkXrj�e{op}tj�Z]\{e_x�Yuj�e{^ag_Xrj�ŸpŸU~OYuZkš

o«g0Y[°kŸ•jw\{^Ñ°Mj�Y[zC\{^uZr^a`ž^azkg_Ÿ•xdzrZCº»^uŸ«šCjEš±o•Z `wo«šG‡ŽYuo•eEÌ9˜Ž\

`0zMg™\$\_Xrj|ZÒj|Za\{j�e+g–\{Y[°kŸ•j�Xr^ue{o•Ë|^uZ]\{YuŸ”ÎMo•qaXa\$Ï#oÊ\{Xr^uzr\mj� G‡

}�j|j|šCopZrq+\{XrjŒYuj�e{^CšCxGZkY[`wo«}iŸ•op`woÊ\Pg.^[º•\{Xrj4Yuo•eP}�ePYOºÔ\Ç^ae.Ÿp^ag–‡

opZrqwj� r}�jEg_g_o•›aj+Y[Ÿ•\_o•\_zkšCjaÌ

€Ûº»e_j|j�‡Ýº¦Y[ŸpŸ•›uj|e–\{op}|Y[Ÿ•šCe{^uv;šCj|vrŸ•^OxG`wj�Z]\#o«g�^[ºÔ\{j�Z
zkg_j|š•~

}�^aZG›uj�e_\_opZrq$vM^u\_j|Za\{opYuŸrj�Zkj�e{qux�opZ]\_^+fGo•Zkj�\_o«}ij�Zkj�e{qux+\{^+j|g–‡

\{Yu°rŸpopg_XI\{Xrj
e_jEÖ]zro•e{j|šÞÎkopquX]\ž›aj�Ÿp^C}�o•\™xÞY[ope–Îk^OÏ ^O›uj�e�\_Xkj

Y[ope_º»e{Yu`žjaÌÑb(o•\_XropZ YÑº»j�Ï g_j|}�^uZkšrg0^[º�e{j�Ÿpj|Yag–ja~©\{Xrj�šrxa‡

ZkYu`žo«}�vke_jEg_g_zre{j�opgŒYušCjEÖ]zkYO\{j�\_^9g–zkvrvM^ae–\mY[j|e_^CšCxGZkYu`žo«}

šCj|vrŸ•^OxG`wj�Z]\ž^[ºŒg–\_^ae_jEš Ï#o•Zkq/YuZkš \PY[opŸnvMY[Zrj|Ÿpg0\_^d\_Xrj|o•e

Zr^ae_`—Y[ŸaÎkopquX]\�}�^uZrÐkquzrePYO\{o•^aZ•Ì”€Iº»j�ÏIg_j|}�^uZkškg”^uºrº»e_j|jÇº¦YuŸ•Ÿ

vre{^O›GopšCj�g_zCÚ�}�opj�Z]\0Yuo•ePg–vÁj�jEšd\_^ÒYuŸ•Ÿp^OÏ¡\{Xrj�}�^uZ]\_e{^uŸ.g_zre_‡

º¦Yu}�j|g•\_^4°Áj�qao•Z0vroÊ\P}PXropZrq�\{XrjtZk^ag_j.^[ºC\{XrjtYuo•eP}�ePYOºÔ\”zkv�o•Z]\{^

YžvrzrŸpŸÊ‡Ž^uzr\�`wYuZrj�zk›uj�eEÌ�y�^OÏnj�›aj�eE~u\{Xropg�o•Zro•\_o«Y[Ÿ©šCo•›aj�‡ˆY[ZkšC‡

vrzrŸpŸ•‡Ý^azC\$`—YuZrj�zr›aj�em}�YuZÑ°Mjž^uZkj�^uº�\_Xrjw`w^ag–\$šCj|`—Y[ZkšG‡

opZrq+Yug_vMjE}­\{g%^uºk\{Xrjij�Z]\_ope_ji`wo«g_g_o•^aZ�Ï#o•\_Xwo•\{g%e{j|Ö]zrope_j|`wj�Z]\

^[º.Xko•qaXÑŸ•o•ºÔ\+}�^Gj�Ú�}�opj�Z]\Pg�opZÒY[ZÑj|ZG›]ope{^uZr`wj�Z]\4^uº.e{Yuvro«šCŸ•x

opZk}�e{j|Yag–opZrq�Îko•qaX]\�›uj�Ÿp^C}�o•\™xuÌ�œÇ›uj�Z±g_`wYuŸ•ŸÇvMj|e–\{zre_°MYO\_op^uZMg

opZÑ\_Xkj�vrzkŸ•Ÿ•‡ÝzkvÑvre{^[ÐkŸpju~•g_zk}PXÒYug$}�YuZÑ°Ájž}|Y[zkg_j|š;°Gx
zrZC‡

}�j|e–\PY[opZ]\™xÑo•Z/\{Xrj—fGZr^OÏ#Ÿ•jEšCqujž^[ºn\_Xkj—Ÿ•^C}�YuŸÇg_j|Yug_^uZMY[Ÿ�YO\_‡

`w^ag_vrXrj|e_o«}+šCj�ZMg–o•\™xu~¿}�YuZ
}|Y[zkg_j0g_o•qaZro•ÐM}�YuZa\�opZk}�e_jEYug_j|g#opZ

ÎkopquX]\Œg_vMj|j|š
Y[ZMš9\_Xrj�vÁ^ag{g_o•°ropŸpoÊ\™x�^[º�j� r}�j|j|šCopZrqw\{Xrj0Y[ope_‡

}�ePYOºÔ\�g–\_e{zk}­\{zrePY[Ÿ•Ÿpo•`wo•\{g|Ì

hiXropg#º»e_j|j�‡Ýº¦Y[ŸpŸ•Y[Zkš9vrzrŸpŸp^uzC\#ÎkopquX]\�e{j�Ÿpj|Yag–j$vre{^[ÐkŸpjmÏnYag

j�`wvrŸp^OxujEš;º»^aem\_Xrj—XropquXr‡ŽYuŸÊ\{oÊ\{zkšCj—šCj�`w^aZkg™\{e{Y[\_op^uZÒÎko•qaX]\

^[º#®4€$‹C€ †O¢�/w^uZ±€�zrqazkg™\0•k~©ƒ[‰a‰E/aÌžy4j�e{ju~©YuZdzkZrvM^OÏi‡

j�e{j|š�ÓÑY[ePgnY[ope{}�e{Y[ºÔ\išCjEg–opquZ�Ï#oÊ\{X9Y�Ï#opZrqag_vkY[Z>^[º%ƒrÌì†u´+`

ÏiYugÇšre_^avrvMjEš—Zr^]g–j�‡ŽšC^OÏ#Zwº»e{^u` Y0Xrj�Ÿpo•zk` °kY[ŸpŸ•^G^aZ�YO\nYuZ

Y[Ÿ•\_o•\_zMšCj#^[º¿¢E/uÌ …mfG`¡^O›uj|e%hiopŸpŸpYu`ž^G^afÁ~ �$¬�ÌuhiXrj#Y[ope{}�e{Y[ºÔ\

Y[zr\_^uvko•Ÿp^[\ÇÏiYugÇvre{^uquePY[`w`wj|š0\_^0º»^uŸpŸ•^OÏ(Y+vke_j�‡Ž}�^u`wvrzC\{j|š

Y[ZMš
^uvC\{o•`wopË�j|šÑvrzrŸpŸÊ‡Ž^uzC\Œ\_ePY

Í

jE}­\_^ae_xa~Cº»^uŸpŸp^OÏtjEš
°]x�\_ePY[Zr‡

g_oÊ\{o•^aZ�\_^wYžg™\{j|Yušrxa‡ˆg–\{YO\{jŒšCjEg_}�j�Zkšro•ZrqžquŸpo«šCjuÌ�.�opquzre{j�/$opg

\{Yufuj|Z�º»e{^u` ›Gopšrj�^—e{j|}�^ae{šrj|š�°]x�\_Xkj�Ï#o•Zkq—\_opv;`w^uzrZ]\_jEš

}�Yu`wj�ePYÒYugž®4€$‹C€�†O¢�/—Îkj|Ï opZ g–\_j|YašCx]‡Žg–\{Y[\_j>Îko•qaX]\wY[\

Y[vkvre_^@ Cop`—YO\_j|Ÿ•x>ƒa´CÌì´�fG` YuŸÊ\{oÊ\{zkšCjaÌÇhiXro«gnÎko•qaX]\#g_zk}|}�j|g{g–‡

º»zrŸpŸ•x;šCj|`w^uZkg–\_ePYO\{j|š9\_XMYO\$g–\_jEYušCx]‡ˆg™\PYO\{j+ÎkopquX]\4opZÒÓÑY[ePg–‡

Ÿpo•fajmY[\_`w^ag_vrXrj|e_o«}m}�^aZkšCo•\_op^uZkgio«givM^]g_g_op°rŸ•jaÌ
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Š4g_opZrq \{Xrj Îko•qaX]\�j� CvÁj�e{o•j|Zk}�j qaYuo•ZrjEš º»e{^u` \_Xkj

®4€$‹C€,†[¢E/
\_jEg™\E~i`žj|`0°Áj�ePg—^[ºm\{XrjÑšCj|g_opquZÕ\_jEY[` }�^uZr‡

}�j|o•›aj|š YÑZrj|Ï \{Yuo•ŸpŸ•jEg_gwYuo•eP}�ePYOºÔ\w}�^uZrÐkquzrePYO\{o•^aZÞY[Zkš šCj�‡

vrŸp^OxG`žj|Z]\tY[vrvke_^]Yu}PX�\_^�`wopZro•`wopË�j#\{XrjŒYuŸÊ\{oÊ\{zkšCj4YuZkš—Y[ope_‡

g_vMj|j|š�j� r}�zrePg–op^uZMg•šCzre{o•Zkq�\_XkjnšCj|vrŸp^Ox]`wj|Za\EÌ©hiXro«g%šCj|g_opquZ

Y[Ÿ«g_^ o•`wvre{^O›ujEg—vkY@xGŸ•^]Yuš g_zre_›Gop›OY[°ropŸ•o•\™x šCzre{o•Zrq Ÿ«Y[ZMšCo•Zkq

^uZ�\_Xkj+vrŸpYuZrj�\4g_zre_º¦Yu}�juÌ

ltx—e{j|šrj|g_o•qaZro•Zkq0\{Xrj$Yuo•eP}�ePYOºÔ\#}�^aZCÐkqazre{Y[\_op^uZ—\{^�opZk}�^ue_‡

vÁ^uePYO\_j9\{Xrj;XropquX(Y[ZrqaŸ•j�‡Ý^uºÔ‡ŽY[\–\PYu}Pf g™\PY[°ropŸpoÊ\™xI}PXMY[ePYu}­\{j�e_‡

o«g™\{op}ž^[º#Y9šCj�Ÿ•\{Y
Ï#opZrq;}�^aZCÐkquzke{Y[\_op^uZÒYuZkšdYašršCopZrq;Y9e_j�‡

Yu}�\_op^uZ(}�^aZ]\_e{^uŸ4g_xCg™\{j�` �¦¬�si‹
�­~Ç\_XrjdÓÑ€4¬�œn‹ Y[ope{}�e{Y[ºÔ\

}�^aZCÐkqazre{Y[\_op^uZ�o«giY[°rŸpjŒ\_^žvre_^O›Go«šCjŒYžšCj|vrŸ•^OxG`wj�Z]\ivre{^[ÐkŸpj

\_XMYO\Œqae_jEYO\{Ÿ•x�`žopZrop`wo•Ë|j|gŒ^O›uj�e�g_vÁj�j|šÒY[Zkš;YuŸÊ\{oÊ\{zkšCj0Ÿp^ag{g|~

xGo•j|Ÿpšro•Zrq—Yw`�zk}PX�Ÿp^OÏnj�eie_o«g_f�`wopg{g–op^uZ”Ì

.©opquzke_j³ƒ•g–Xk^OÏ�g±\_XrjÛY[Ÿ•\_o•\_zMšCj³YuZkš ›uj|Ÿ•^C}�oÊ\™x šrYO\PY

º»e{^u`5\{Xrj e{j|}�^ae{šrj�e;^uZØ°Á^aY[ePšÛ®4€$‹C€ †O¢�/ Y[ZkšÛ}�^a`ž‡
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COMPARISON OF CHORDWISE PRESSURE DISTRIBUTIONS
MARES AIRCRAFT 
MACH = 0.650  ,  CL = 0.620

John C. Vassberg
COMPPLOT
Ver 2.00

Solution  1
 Upper-Surface Isobars 

( Contours at 0.05 Cp )
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COMPARISON OF UPPER SURFACE CONTOURS
MARS00A LANDER (GSP ORIGINAL WING WITH EXTRA STATIONS)

MACH = 0.650  ,  CL = 0.620
( Contours at 0.05 Cp )

Solution  1:    Baseline Geometr
ALPHA =  4.32  ,  CD =  0.03567

Solution  2:    Optimized Geomet
ALPHA =  4.17  ,  CD =  0.02912
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  SOURCE  
Baseline Geometry

Optimized Geometry
  

  

  ALPHA  
  5.270
  5.752

  

  

  CL  
 0.6151
 0.6155

  

  

     CD     
 0.05924
 0.04800

  

  

   CM   
-0.00418
-0.01545

  

  

  
  
  
  

MARES Wing Design  -  Pressure Distributions
SYN107P Drag Minimization

REN = 170K  ,  MACH = 0.650

John C. Vassberg
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Ver 2.00

Solution  1
 Upper-Surface Isobars 

( Contours at 0.05 Cp )
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MARES Wing Design  -  Upper Surface Isobars
SYN107P Drag Minimization

REN = 170K  ,  MACH = 0.650
( Contours at 0.05 Cp )

Solution  1:    Baseline Geometry
ALPHA =  5.27  ,  CL =  0.6151

CD =  0.05924

Solution  2:    Optimized Geometry
ALPHA =  5.75  ,  CL =  0.6155

CD =  0.04800

.�o•qazre{j=/@ƒ 	Çst^u`wvkYue_o«g_^uZ>^uº�liYug_j�ŸpopZrj+Y[Zkš9®4Y@›Gopj�e_‡ˆ‹]\{^ufaj|g �ŒvC\_op`wo•Ë|j|š�b(o•Zkq�Š�vrvÁj�e_‡ˆ‹Czre–º¦Ya}�jm˜™g_^u°kYue{g|Ì

Õ!Ö�×i×RØŠÙAÚÜÛ2ÝDÞ…Ö2Û,ÙRÝ¼ßWàAáRâbãåä>Ö�æ�Ùr×8à�ç>Ý4è®é�è®èêÞ�Ö8ë�ÙrÚ³ì>í,íRî§ï�íAî!í�ð2Ýòñ,ó�ô�õ(è½éöè½èêè½÷�ø(Ýòù¥Ùrç!à2Ý|ú7Õ ð	�pà�û³ð,ü



  

  
  
  
  

  

  SYMBOL  
  
  
  

  

  SOURCE  
Baseline Geometry

Optimized Geometry
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  5.270
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MARES Wing Design  -  Drag Loops
SYN107P Drag Minimization

REN = 170K  ,  MACH = 0.650
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Solution  1
 Upper-Surface Isobars 

( Contours at 0.05 Cp )
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MARES Wing Design  -  Drag Polars

SYN107P Drag Minimization
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MARES Wing Design
Airfoil Geometry -- Camber & Thickness Distributions

FOILDAGN
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MCDONNELL DOUGLAS

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

0.0

Percent Chord

A
ir
fo

il

-3.0

-2.0

-1.0

0.0

1.0

2.0

C
a

m
b

e
r

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

H
a

lf-
T

h
ic

kn
e

ss
  

  

  
  
  
  

  

  SYMBOL  
  
  
  

  

  AIRFOIL  
Baseline Wing

Optimized Wing
  

  

  ETA  
  1.6
  1.6

  

  

  R-LE  
 0.500
 0.465

  

  

  Tavg  
 2.61
 2.85

  

  

  Tmax  
 4.14
 4.37

  

  

  @ X  
35.74
38.62
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Airfoil Geometry -- Camber & Thickness Distributions
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Optimized Wing
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MARES Wing Design
Airfoil Geometry -- Camber & Thickness Distributions
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Baseline Wing

Optimized Wing
  

  

  ETA  
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