CHAPTER 4

4] qw::_:!_ pmvmzz

5 % (0.002377)(50)* = 2.97 Ib/ft*

¢, =0.64 and ¢, =-0.036

L' =qes c, =(2.97)2)(1)(0.64) =[3.80 Ib per unit span|

Mg =g S ¢ ¢, = (2.97)(2)(1)(2)(-0.36) = 0.428 ft/Ib per unit span

42 Qu=-= pw Vo == (1.23)(50)" = 1538 N/m’

b | =

oL 153
g8 (5382

From Fig. 4.5,

Dr:c_fPD——“gs-Fq’ {;gs

t
Dds =d§f}
Dt

Hence, the second term in Eq. (1) becomes

4§ v-av={ d(l;—)zo

From the momentum equation,

43



DV _ 1 : |
——- =- = Vp (neglecting body forces)
Dt P

Hence, the first term in Eq. (1) becomes

DV = 1 = d
T U

‘When p = const, or p = p(p), then

dp _ ‘
»Cf L. Hence, from Eq. (3)
c P

45:[—-ds=o - “4)

Substituting Egs. (2) and (4) into (1), we obtain-

Dr _

- 0 Note: See Karamcheti, Ideal-Fluid Aerodynamics. for more

details (pp. 239-242).

44 Mip=-p.Ve [ EYE) A

Ll

T C c '
- Po Voo — (1 -¢c0s8) 6 (y)— snb 46
paVeo [ = (1-c0s0) 0 () sim

C2 29 )
:_pme—Z2ochj (1—co0s"0)do

, .
c T 1 2 2 7T
= po Vi —at | | = (5 pu VD) & -
Po Ve oy [2] (5 P=Ve) e =

= guc? %‘i This is Eq. (4.36).

4.5 ¢, =2 m o where o is in radians. Hence

44



15
=21 | —|={0.164
o n(S?.B] 0.164
Cp,. = - ¢/t =r0.041

4.6

1 r7» dz
Oljmpg=- — — (cos8-1)do
C Op=g EJ.D i (c )

(@)
For0<X<04 (E) =02-05 (fj
c dx/, c
For0.4 <2< [—Z) = 0.0888 — 0.2222 (EJ
C X C.

Since x = % (1 -cosB), then

(25) =-0.05 + 0.25 cos8, for 0 <0< 13694
X/

(%) =-0.0223 + 0.1111 cosO, for 1.3694 <8 <n

2

1 13694 - 1
=— | (-0.05+0.25 cosB)(cosd - 1)d0 - — |
o /A

i

T

13694

"(-0.0223 + 0.1111 cosB)(cost - 1) dO

1 13694 2
=-— | (0.05 ~ 0.3 cosO + 0.25 cos’0) dO
7: o

L | (0.0223—0.13334 0030 + 0.1111 cos?0) dO
g 7 13694

/L =

— L [0.056 - 03 sind +0.25 (%,% cin2g) P55
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. 0 .
[0.0223 6 - 0.1334 5100 + 0.111 (5 +% s1n26) 115604

y =

_ 1 [0.06847 — 0.2939 +0.1712 + 0.0245] - E [0.0701 + 0.1745]
T Vs

+ L 10,0305 -0.1307 + 0.0761 + 0.0109]
/A

_ 02281 o
A

®)

c, =2 7 (o + 0y =g) Where o is in radians

¢, =2 13- (416]=0782
37,3 _

47 A= 2 Iﬂ _d_z cosO do
x Jo dx
2 1.3694
== (0.05 + 0.25 cosB) cosd do
bl s}

o2 Ix (-0.0223 + 0.1111 cosb) cosd do

) 13694

_2 [ (005 cosd +0.25 cos9) 40 +
7Z‘ o

2 f” (-0.0223 cos6 + 0.1111 cos’) do
jT -

13694
=2 005 sin0+025 (242 sinogy e
F/a 2 4

+ 2 [(0.0233) sin + 0.1111 (%% 5in26) g4
T
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z [-0.04899 + 0.25 (0.6847 + 0.09800) + 0.1745
T
+0.02185— 0.1111 (0.6847 + 0.09800)]
2
A; = (0.2561) = =0.1630
T

dz
dx

A, = 2 j” c0s26 do
. /AR

2 1.3694 _ 2 ¢
== j (-0.05 + 0.25 cos®) cos 2040 + — j (-0.0223
T ° T 1.3694

+0.1111 cosB) cosh d6

smé sm3g
+.—-.—_.-—
2 6

)]1.3694
o

_2 [i(—0.0S) sm 20 +0.25 (
T 2

sind sin3é4 .,
5 +_6-‘")]1.3594

2 .
+ = [% (-0.0223) s 20 + 0.1111 (
T 2

SN

[-0.009800 + 0.25 (0.4899 — 0.1372) + 0.004371
- 0.1111 (0.4899 —0.1372))

= (0.0436) = -0.0277
. T

Cp, = % (Az—Ay) = % (0.0277 — 0.1630) =[0.1063

X -
w1 [1+ z (A —-A)]= 1 1+ ~ (0.1630 - 0.0277)] =0.386
c 4 c, 4 0.782
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Experiment (Ref, 11) Theory

% Difference

KL=0 -3.9° -4.16°
c, 0.76 0782
c -0.095 -0.1063

Moy

6.25%

2.8%

10.6%

49 Mip=-p.Vo | E¥E) &

M, -2 e
O™ T | ex®a
~pVer YeC
S PoVe
Cc
E= 5 (1 - cosB)

dt = % sin® d@

siné

1(0)=2 V. [AOM)-+Z A Sinn.é’}
’ n={

With the above, Eq. (1) becomes

>

c__ == J:Ao(l—coszmde-i_[

Wigry
n=}

Note the following definite integrals:

j: cos’0 46 =

SAR

= _2 _'_7-[—
JO s 0 do = 3

J " cosO sin*0 do =0
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T A, (1 - cosO) sind sin nd d6

(D

)



j” sind sinn® d6 =0

o

J” cos0 sind s 26 do = %

j”cosesmesmnede=o forn=3,4,. ..

Hence, Eq. (2) becomes:

s s s
C = [nAg- 2 Ao+ L A-Z A
e [ 5 e ‘2_“.1 2 7]

C _— -

Mg

A
(A0+A1 = 72)

SHE

410 The slope of the lift curve is

_ 065-(-039)

= (0.104 per degree
4 —(-6)

The slope of the moment coefficient curve is

—0.037 — (-0.04
m, = 0037~ ( ) =8x10" per degree

4=(-6)

From Eq. (4.71),

_ —4
Kae T + ogsz_g—gié—g_ +0.25=10.242

a4,
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