| » P"’{-ﬁﬁc‘equuh,.
AESYS=-Froblem Set #3 - §°é“ﬁ«0n5 _ : _
@ 7

f(A)—- taux—~ C7 =0 (;)
Va z/uf—T,\?—

f ()‘n) L j[()mn) f(’\ﬁl
9 /\nv‘{")n

go/\/t?}érr 2',-/-{

2!)4/ -

No= FGnt)-fOm)
; f’(kh) |
Hg nvw An+i a/:/ryoaaﬂwﬁ The exact value )(
omd f(k).—.:o')-/'ﬁq.s o o
Ler f(Xnti) = f())=0

@ (o tnm 100 (2)
E | ’(Xh)
CVCOLUQfC ’an{fr{a 2—“/619 ][('\) (.LSL/’)g E?(,‘) _.
0 eie 2 A G afi)eurer ()
| - o (/‘7_,)‘7_ [a?) /20‘2_,_/\)/7-_

1S )
M rda _‘-)‘/’)’/a B Z— 2\
= L+ 2(p*#A%) @) .




2 (/L"-H\

| /42+Z )tn
/-('éa/mo(“f' _Z jz_“\z)a/z ) (Z/)
/+ )\n @
2 /[‘-M )
{7ua/“¢m ("/) )tP/Oreseb‘IfS U fulahon 749»01 we

wa m‘cd’ 7o Jrove |
Jm/)[emenzlcnj 7%4 cyeraﬁ\/c SC/)CM&%M% 3 Cased

ﬂe?cured jca@ds ,ﬁz. /emﬁm 5c$7‘ar)/ /maned belte)/—

>\n+l =

tevat T W L
s "N #4 #2 *3 Exael
| Solutcov
Cax 1 003266 | 0.032623 |0.032523 |o.032623/
CaX 2 |o.033385 |0.03335) |003335/ [0.0333506
Case3  |0.0¥5077 | 0045076 |0.0¥076 |0 0¥50762

| 7"59, Ferafive mc@of Conuerjes.c‘n Two S;_Le/os
( o c¥eraftbn$)




_ Prob #2 |

‘ Te',mpéfe.m Can‘f d//rra.a,e/;ed +rom Zhe Conce/f%/
. Mommz%mg Pou/er',ber wunt ‘fgrwgf &y maximi &onﬁ ]
% power ,fmw&ng TRe rato #power)ceymred 7‘0 Aouer
fo Hhe -/gVth/rrodeLCGJ /s L

P __P _RRCp
7T W o cCr | |
ﬂcg 7uanz‘c7‘~/ S/zoqu be an cloye ar foS§c‘€c'/o %
cd’eaﬁ value 7415&1' onevmg eﬁ‘twncj Beecawse
/‘cS/n—ofoyf'(,maj To (CJZE) but P-c¢ profwfcmajfo
@QR) His fequeres Lowr Z‘/ﬁ speec/ @2&’) A'Fgo uscng
‘Jcmﬁée m:rmemfwm#iew] Jhe fatro

v ( See /ﬁaf-e, 22 ? %& no?“m)

P
!
Al A 36

) heache .
(/’/7- e /rro/m‘&‘maé A Db s quare 0;7% dc" ' |
Zoa,c&nj #nere/we o mcnomize /Sower/éer%ra.‘lf
M Aok &cwemf shaudol be fowr | Ce. bk anea
Sheuld he farye [«f’arge beadle }iad’,ulg) ﬁra
Feven gros¢ wephl fo mcnimize Bl Cndueed
| Vc&&fy amd. e ﬁ/, S/eez/ Chould be Lour
_‘ | UZfemaerJ e 7‘4/; §/>e9/ s el o Ly banis %Z
| v‘a/u,o_uf ferfwmaneeﬁl‘f"u"emehfs ﬁra FvVen fofrr




()

37}6) omd may cneluale @*wo Fah'nn cel heqw‘rements
a0 will an necse
The ux of G fowr So&c&r‘y}wr‘w welLe help mMCnCmi2e
‘ }’ro/»[e power amaf maximite e j/tyure Of mcrof Tl
" canbe reen from e Cxpre%/mﬁy ﬁjure of mer- |
- Recald fram P ay a;ﬂ& notfes Mhal .. |

Fy= _CPcdeat (1)
Cps + Cp,
h c | - 8 \
whevre Pideag = | T — CT
V.2

and Cp; cankhe wriflen cnterms of Yo cnduced Power
e | |
%QC&Y%M‘CP(':KCT/L |

V.T ,
Assumchy um'/wm c‘nfew amd Cq4=Cdo=consT
Wc‘POWCV‘]{rYQ feelanglay We (s
 Cpe= gUCh
From Egs (l) amd [2) o'?‘c_s‘ clear Hhal o maximize ;
FM for a goen ¢y | He profle powter mustée
4@\7‘1"/‘0 a moncnmum 5% mcmmzéwg .73 SO&dJ}/
/-/owe\/cr /mmm/hnj% Seledity mast be done
Care;éZZ/ S0 @ To avicd Qfdi “Poso Jrepe erile 74"68 |
/chyw.remeni's ch ][mwaro/ f&jkt witd detevmcne
/8 Zba/mf allowable SolydcAy .
e wn of blode twist wilt help produte a
mare L_(,ni,lyrm chfﬁoqrva@oéc}}/ over Tt oty dish

o




W) /)Ot/ei’c‘ng f»&‘fh s /1@@/55 minimite ndweed
| />oa/er and maXimize . -fc’jw’e 0¥mcn‘7‘: e
‘ ale a{ éfa,o&e'éalper ﬁ/J/S Zo mcinimiée /roﬁ'-é /)ow'er
lf(y mare a/»'h’mafﬁy du’sﬁc‘éaﬁ‘ny'm chard ( 3&&‘4&3‘7) |
over 4, alc’Sr('_  Removeng blade arta from e 7{<,/‘o ond
| ﬁcdc‘;ﬁdéuﬁ‘nj I ][urfﬁ?r cnboard o The blowle 50—5/5
: ,ﬁb /br_oﬂe/ﬁower (/eowers /Jo wer eon&c_cmpﬁ‘m cu‘fﬁz..
' ‘bf /‘c€?¢‘mq) . Ta/:-'er aho /)e//os Zo Geve a more
un[/arm loﬂ ’Coe,//adeo‘enf over % é&w&' 5 /)&?fc‘ng :
| To enswu all blade elements O/erafe CloSen %o
Jhelr hest S/D)r.ai‘c:o 5 aond abo /)ej/)c'ny 7o
ddczy e _o«nsetg{ stall. |




Proflem # 3
- v' | a @ ) RL{ (= | | -
® L Tl i b ey #
| . - gl R "
| ?2_ f G G pseonat, EINIch o Pl xm
L = ég—-() \(T7

__efz k_,

HCCovflmj Zo Mhe materiad /orawc/eq” cn Hhe notes
Herve are Two /rnncc/oal conlycb oy 7‘0 Yo cnerfa
moment about e hc’nje O . one cs @ aeda?‘ea/ w H
- Cnevka Loadbs (/m’poﬂ‘cmaﬂ fo Qcceﬂerafao—n) and Tae |
‘ Second s due 7o cenT'rq‘u?a,e e fleets. [ Note B SmczﬁZ_]
| Mpe s Mz = MR (R-er)sinf 4

o amaese) i e-ceSf ¢

e ”’(";“)/3 o %
‘De/[nc / m(x-cR) Jx=Ib @)
R

Com/)(,ncnj £gs (1) and 3)
S mxn®(x- k) pdx+ MM(/ e)ﬂ
| ® ; = o)
+ -1-5/3'/""’(’ e)kﬁ 0
. e ﬁrgi fer m Cn E9(3) can be manc/)uf’afed
J mdL? (x«-efa)é(— eR +ek)q/x/2— <,

€R



'

R
| L= le/S/ m(x—ek)?a’)s-/- le/?»c»ej m(X'eR)dx |
eR eR

R
= PRI, + NBer | mx-er)dx ()
p 1+ Wper | mir-cqax (4)
Com‘c'm'ng £qs (3) omd @)
7, f + m(1-¢)'" B+ "L p +¢zﬁe,e4no«—ek)dx
+ MR R (1-2) )p =0 |
Jrat o) &7 ﬂﬂ[fp,&eﬁf m(x-ex) dX
+MRZ(I'<)]==0 & -

7ﬁc natural ﬁequency cs ?Wen 6;
e dL [ue&f m(x-eR)dx+ MR (l-e)]

h
-lb-f'/‘f(/ e) R
R
-  m(x-eR) Axt MR*(1-¢) -
_/"feR ekm | _
S - - 2,2 @
_ | Jb+/‘1(/‘€) R

The Second Term can be evalualed 720 Conv engence.

R ' | IR

- eR [ m(x-eR) dx= er m _g_z—eeg/ |

2 . /e& : | | ,[a J (€R
- mCR/l (ﬁaCLRZ)-—- eR('?-QR)]

= meR __[_Rz(/*'e) —-R (/*e) ]
-_»meR//';R(/—a ~-R*(e- e)] m/é[ —C'fl]




Part B

‘ o The aefvcfynamic maoment S giVen 5:74. R(f?/wuféc‘ngfc 0)_ -
: R, (x-eR)dx= L qecdtt x2(6,-ARR ‘ek)dkj
Mﬂoz/e&l- _2? _43 cpu\’)é( |

/R(Qoxz- ARX) ( x-eR) dx = | |

erR s . d. |
R 3 . | dx

= %facdlzf (éex —~ARX - GoceRX +)~I?e»Qx) |
erR

3 3 PRy
- - — Yo y A (- g
N éyac&zRq(% (i1-e) .;:.(l &) @9‘550 6)+ e e)z<

. vZ
— A c JU
— zfa-

f?ﬂ E7w,&.5rw,m %e GErocfjnamiC. mménf han 7‘0 éc
equal 4o Lhe Cen/n‘f,cgal moment , Se LRl a Sizidy
_ sfate COm‘ng _omyee gx\/eu 6y /30 s /rroo@uced’- ! S,
®  Meenifugan M0 D -
. From E‘((”‘) P'7 WYIJ E? (6) we have
[ Y.C‘C dzﬂg‘l[& (/—eq); (L:ea)()«-f@o'e) +) e (I—_e")]_—_— L
z T < 3 . . | o
m(x-eR) dX + MR -
:&2/30[-12-}-6)?-/{& (x-eR) dX (;_e?] | o
= Ly [ & (,_e“)_.(_/;e? (/\7‘906)+/\e(/—e‘y o
fo= = [7 3 )

Is “eR | b

|+ SR [mOxer)ax+ %&2(/—ej @)




P@Me)n#_‘_/_'

Partl) The chelenah'm aﬁgfes are Shown Chihe 7["?‘”"" below—

Side view
(along retreating blade)

Rearview
(looking forward)

 Flapping angles with respect to the hub plane for ngsti_on

(b) ﬂe toning an';ee does not afleet The c‘ne&c'.nc('ﬁ‘cm 9{7%- |
TP, Therefre The donglidinal €t of Tie TPP
> olefermcned /Gyﬂ,c Zonfumc&‘nwe f/éaf/ac‘ny ang& /Q,c_
Ton Hs came Tha TPP cs #hted back by 1°
(@) Because cnHuncane e ,eonjcﬁwa‘?d ovnd Aaferal
ffa/}é[hﬂ omﬂ(fesanz,quaﬁ 7 The TPP s alsé cnelined
by 4° To The Sarboard side( fetreaking btceole Acy 6)
G) Bard o f(4)= 6°- 4° Coofp = 4% scnlls Fux |
o[cfs/)&zeemenzfs %[7% btade aru Shown om Tht ﬁeﬁ?‘ |

| /ﬂx_{t




[P v B

0° 7° /180° 10°
4o GRS | 215° | WXt
90° 5.° av70° 10°
35° | €° 3/5° 6°

@) 7Zl'. max}mum Ovnd'mc‘h(:mwm /[éﬂ/)(fh? .qng &, Cay
be du‘ermcnedbo'/ o&/erenﬁaﬁnj le,zciuaﬁo-nﬁr
J[[af/?"”y dcs/(acemcnf c-e.

/Q._ —-/3:c gC’l‘/’-/'/ngCW%’ ()

wh C
ere ) % |
| Maximam and mcncmum cswhen Eg(1) =0, whict
Cmpleen [5/( singg= s Cotf |
.. B Y= fan[ ) fc«a[‘/ =45 o
..90 ,73{0_ |

Mcncmum//(y?/nnj Wn?&«cy 9. 3730Qt 7‘,‘ Gy %¢ |
I’Y)((X(m-am ‘f,fd//w_nj W}& s 11.648°7° ot 70’ 22‘(—.




