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Treat each stripof thickness dy and Jength 2-00y) as & small
flaf plate with drag dd where for laminar flow

4328 _ 1338

dd= Cpy 0V dA with df=Ldy and Gy = Vo -

Thos,
A= % Ut dy =088 E U VT dy
Bot L= #-y* so that

,,
2= [0 = fo.set a5 U iy dy
i
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935 A 25100 (00001 tuck cosss down a sicep 7%
mourtsin grade withot brakes, 8 shown in Fig 955 The
iaue’s limate tcady-stte seed, V, s Gtermined by a bl
ance between weight, ollin rsistnce, and ssodyamic Gag
‘Assume tat e rollin ressancefo a ruck on conree [ 1.2%
ofthe weight and the drag coefcent i 096 for 3 ruck with-
outan ai defector, but 070 i it has an i defecto (sce Fig.
P9.56 and Viden V9.5). Determine V fr hese two siuaions,

B FIGURE Po.5s

For constand speed, EF=may =0 4
or Y) Vi 0
Wsin= & +F < F

where 6 =arctan(is) = #00deg | D=1V G

Ths,
50,0001 (sin hovdy) = 3 (000338 ) UG, (12thiof)e0.012 (50,000 )
or

34831y = 0,143 TGy 160014
@3 If Gy =09%, then T=1#s ¥ = 90.3mph
WIF Cy=070, then U= /704 = 11smph
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959 As shown in Video

nd Fig. P99, o veical
win unnel can be used for skydiving pracice. Esimae the
vertcal wind speed needed i 3 15015 person s 1o be able 1o
“Toar” moionless when te person (2 crls up s i  croueh-
ing posion or (5 e 1. See Fig. 5.3 for approprise drag.
cosfhcient dts.

For equilibriom conditjons
W=b=C, +pV*4 "FIGURE Po.ss Wi,
Rssome W=/601b and C,A =G H* (see Fig.9.30)
Thos,

1801t = (£)(0.00238558) U*(96%) where U~&

o
V=22 A (2455 =
Wote: If the skydiver “orled op info a ball’, then Gy 2.5 41

(see Fig.9.30) and U= /58 mph

moh




[image: image4.jpg]i<t in Fig. P96, 1 he sphere s o s
0.5, detcemine th e vlocty. B the drag on he cable
and i weigh re eghgile

L =0 or &= Teesé0’
and
TR0 or B-W=Tsinst"
Since

& =valm of cork= $7r°

bo ¥ -l ¥ =Tsin67, or

Thus, 7 =0.1381b

Thos, %

LeTrt

12l

o)

(624 -13) b (242507 = Tsin 8

fa

= 0

S
3

fa
iz,
L
%o W X
2

& ;»(,—;ﬁ)’. 2422107 i follows from Eq.2) that

From Eq.t1), =G, 0 =Tcosts’ where A=rr*

%
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977 A srong wind can blow a golf bl off he e by
pivarng it shout point |25 shown in Fig. P9.77. Detemine e~
i speed neccvary to do his.

When the ball is about fo be blown
from fhe fee. the fros body diagram

is as shoun, Hence, by somming moments il
abovt (i 7

M=o, o0 WL-dr b

Thws, L7
(0.0992 14) (0.20in.) =8 (0.821 11.)

or

b= 0029216, where J=Cy 10 nr ooain] (=05

Ths, L

0024216 =, 400023548 U T[22 2

or

CU*=1305, where U~E 0]

For a sphere* Cp=C,(Re) (see Fig. 9.25) where @
Re= 020 _ o 00238 slugs /8) U (200.845) /12
»

3.47K167 (1b:S/F)

Z=0.20in.

or
Re = 966U, where U~£ @
Trial and error solvtion’

fssome Cy=0.% 5o that from £3.0), V=571 % and

from E93, Re =964 (52.) = 5.5 2510%, THuts, from

Fig-9.25, C,=0.25 #0.40  Try again.

Pscome Cy=0.22 so that U=77.0 L2 ard Re=7.4510%
Thus, From Fig. 935, Go= 0,32 Chcks,

Hence, U=7708

« qolf ball (e, with dimples)
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98 T wings of od airplanes ar ofen sengthencd by
the use of wires tht provided cross bracing 5 shown in
Fig P88 Ifthe dag coefTcientfor th wings was 0.020 based
on the planform ara), detrmie the raio of the drs from the
it bracing 0 hat from the wings.

st Toman
et = 601
w005

 FIGURE Po.g8
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Also, Ay = 4D = (160H) (25 i) = 0.667
and since

(omn (5257 (o0
Re- P LB B o zrzo

From Fig. 9.21, with Re=2720 we oblain C,=l.0

Hence,

Duire __(L0)(0.0475)

urg " T00n GpatR) <0225, or 2257

P
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993 If e it coetiint for a Bucing 777 it s 15
times gresterthan i Grag coeficen, can it ghide from an .
it of 30,000 1 10 an airport 80 i away I t loses power
from s cagins? Explain. (See Provem 994)

From Problem 9.9%, tanf= 22 = 7&
Hence,
28090 - b or d=hswotft

= 8520/
Hence, the plane can glide 80mi.





