B2 A K 7(}}%#‘};{1‘17»)('\23[@&’ FRCGLUE A "%(‘f)é’r\’gg)?? i

A

/. A z2-0D a,-,fo;/ is movi'j at a. constant™ speed -/'hrap:.jh, t+he Qir ini-fia.(l]
ot rest, It has a S/rarp leu(;r:] e;f]e and. we assume that” the air
is inviscid. et S be a reference surfuck wunder this airfoil and
moving alor:j with 0.
P

(a) Zf the 7Clau) is inam/)reSS)b/C, Cheek the momentum. balance of
+he ,f(awfiela(. us":] S as one of the Control surfoces. Sketch the

horizontal Component af momenpum fluyx -ﬂ,muj/l, #the Surfnc,a S,

versus the X awis, and e pressure distribufior on e Surf’,.ce S,
S 7% .
(6) Same as (@), if the airfil ;s at a subsonic speed
S)/e
/(c) Same as (a), /‘f’ 1he airf.’,;/ is af a supersoniC speed.

57 @) Biscuss the differences betwasn the Cases of @), (b) and C).

; Airfoi [ with s‘mrr /eaa(inj 2dge

1
o E——»x

2. 17[ the loacl distribufions on a ﬁ,;;fe—spaﬁ' W”_Lj are as shown,
207, respecfivi// in Fif“"" (@) and (6), sketch 1tz %ra;/":tj Vertex

systen, 7nd:‘c~#i7 the ijm‘/ude and direckine of the fra,‘/;:y verfices.

o) )\ I b) r
[,

IR

~-b/s b/o Ry A bly b2
( r’: 'C;r(u[a"‘;cn-\
b: half wing span )

el
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3. Water flows -/-/mrm\tj/v a S/mme/ric,'f‘W0—é(imen$fan¢e contraction dwct.
Assume that the Viscous effect is negligible and flow speed is uniform
at every Cross section. As the fgure shown, pressure difference measured
at point A Is AP, where the fubes are Connected fo tha points 1 and.

2 r‘especv‘ive.\/]. The fefercnc_a pressure rmeasured at- point B is ~ .

67 (@) Sketch the streamlines -//ttro::]A, peints 4 and 2,
4% (b)) Find Ve[;c;?/ Vo in terms 07( 7he /.>4ram¢/ers fyen o TR

fi;/vtre N

MnilLlM Sections

r—_—_:, u:‘li{;nn cectionw
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V | A |
! Z  water denj;y 2 P
-y
rf/lflvuﬂ- /tl/ — o —— e —— . —
A f”"““/e meter

‘/(.a) Use Fy/ prove tHea® +te Cm/inui{)’ 4144_@/70", and. momentum .afua/—rm
(o 'ﬁ"’ incompressible inviseiok s/—uey one olimensiomal flno are ,

A

7

Ap +(O1/'0(V70
and accelemtion at exit The cChannel

(& se F;j,z frna 1he veloe,
1%}, (ross sectionak acea is A =(1+02 % —0.02[%)2‘]/%2, L=00Cm,

The jnlet velon
4 , )
75 Vo:f"”‘s M A A+dA 5m/s—-): .
i
= V| (V+dV e
e— 10°m — .
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5‘. Tu)o ;nf’n,-f@] Idrje Para”&{ P/Afes as Shoa)m M~ 7‘1& fzi-pvre ?[orm,
20/ a ahannbe '/"nraui,v whi ich  an /MComfres‘(;L/c {/um( f[.w_g laminarl
at a mass flew rate o}f m in the X—-directioe, Also, #le

bottom, P/af’( is S'/'ﬂﬂl"-’n“?/ and 'f’lt( -fop one whicl. ;s a distana +H

In the &I-—d;rec%rw above 'u‘(',maves with vz/ocib’ Ve af an amj/e
Y d%jrd.s', VQ"W Hue X-axis Foward e 2Z2-axiS. ASSumi:l] Head

Hha flow is  steady and ,2.1? ~dweliped | caludate flo ue,/ociy/
Adistributions ﬁr U, V awd W in the Hhree Airechrons.

C”
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