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Section 001 (local) with CRN: 15875
Section 996 (distance) with CRN: 16846

nroll now for Spring 2016.

This class 1s on a 4 yeat

"~ rotation; next offered in 2020!
-

Texts:  Aircraft Systems, Mechanical, Electrical, and Avionics, Moir, ATAA
The XC-14 STOL. Prototype: Design, Development, Newberry, AIAA
s Prerequisites: Consent of instructor or Undergraduate Engineering

Topics include:

i ¢ TFlight Control Systems

* Engine Control Systems

Fuel Systems

Hydraulic Systems

Electrical Systems
Environmental Control (ECS)
Avionics

* Mission Systems

.5;

* Certification & Regulatory Issues
* Failure Mode and Effects Analysis

* Boeing 727 Design Case Study
* Boeing YC-14 STOL Case Study
¢ Lightweight Fighter (LWE)

e Southern Air Museum
(Birmingham, AL)
e T
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\/1Scou.s F[ows in ACfonnom.lcs

Air'[o.‘ G«J U;ns be’rmvfor And cl«arscl'en.sfms are 5"'(‘0'\3‘\!
a#ecl-«l b)« Viscous -alcrms .

\/I.Scaw egcds Mam'\ce:f' as ?

Ce
“Stall G Cue) A P

- Scﬂoulh.m == @ ¥

- D{\S C% <\ Vz lotl*y qu.u*

-~ Ll'ﬂ’ Cku*k C.J.l‘dw - "“‘f TE) S—b

/’
- Wakes &F=7
C.
- Haed {0 clmjmu wind tunmal results ,ﬁ“

_u L‘ I‘U — \"“-""'\-\_.N_
M # F _'__/-'—\-—-—-... '_‘> "‘\: ,.a'
d. r~ ‘;'f
- AV\J much MUCH moce... L5

&A News:
ﬂem it ne scmn.l selption Lo the Noviee = Stholtes eguﬂlll.on(ﬁ).

beﬁe News :

) Beore I die T hepe someone will clorify quantom sics or me,
! pe 7 3 g
Aﬂer T Jie/ L ‘lorc 64«' will explcan +U{~bulem_g ','D me,

-’A“xr" Einsi‘ein
GooJ News:

:)-;b Securﬂ-y and demand for <M’yus.



Re\lieto °'F Nxvter-S'Lokcs eﬁua‘h%s oTI' ﬂud ‘({ow

MGSS.' af . - (F\/> =0 Ne Vicsus  ferms hese ...
OH' '_ﬂ-“/’_ o
divergene oF momenbia.
Mom\t"‘l

3("\7). +V-(e\7§7r) = pf - Vp + VT
ot rwn

{

. d\m‘tm bod Pressuce Viscous _!_d
3‘!an N “a ﬂ"‘ e ‘;lw -F:(‘Z 5 f‘lnn‘t 0 ~
momvoks
EHCI‘W

C)(F::}'—P) _f_v(f\_/l'\,) =<.5\j+ r.F,v+ V,(,’«'a‘\?’) » v%
ey~ L--'Y'\h,- l}‘x‘g{ L_:;_f;_/ \h_:d' 4
s M;‘* Cuenny Hon i forees Viscous Term brunsl
th (A ]

s

Non—clwenswnal.u\l{o-. of :.-\pl.f...t N-S. (Stc Lessen "‘)

b
L vy <o
|
W vy wp o L
23 Yo /3 1 .z
H™ ¢ v leviy < M % Lvry) - Repr V'3

l 1 — N
r} \/Scous ‘{‘cms are :c«{ec( by -k:' = m

* m Rc& Pe“cc{‘s a celud

:..Lve. Palfo o-F lm(‘fm[ l—a Viscouy

‘QI" idm‘lrc.l ‘ﬂuxr_s} QQ{' an “LSOLJ\(C fﬁ*l‘o.

force

Re D 0 indicales *“L} the Elow M«wu Moan aviIsE) mener, Emf'l' that

'H.(_ M-Slip m-’-‘ud\ V=0 iu'lc'c.s - H\Mf BL cad 'oliu'u/ “‘qef T 5L°"
Stregs,



S;mp}e rnvunJ Mo&a‘

Plkcc Sourtes and Vdrdex Sheels on sw‘pacc, a velocf'Ly Jomp cewlts

T his cap"wu the iaviscd beluvio, bot Cel‘lo',nly nol 4he viscous Lou«lw/ cmlllms.

We dus“iffcl ’H\'-s aflrmxuml'hh ‘y Claim;-,

leu Was neaes '"u SUrﬂco.

that dhe vascous fofﬁm a/ the £l

DtsP‘camod- Boc[y MOclcl

éc\rcn H&"’ a BL chtJn (cl“
LOU'\JQH/ cov\:lr‘ﬁn 'fu«

w3 ellsploccmn'[' Huckﬂ“s/

o‘#sd’ a c}asplacJ New
“Eﬁulvslfv\'l' Iwudi F.Im,) (EIF).

“\e muiscid Solvcf.

Wa [ 1 Treu,auml-u‘m MoJcl

G‘Ucn a B[ Crades o J\splmenf Vblou'i’y (:‘E(Pw) >0> / a:;u G Soorce sheet

on the jpnsad lOoonJvY .
A j\i_
e, —% ,__’/
T~ o e

R?MCMLU‘ we PQ\llou.sly 'mel Hnd’ (umluy cﬁ Kbty - Joo kanshes L':(vr'>
D = pVad  whew A = boll Sooree magndude .

(We how kavz Cl"‘-j ‘ 7

_-_-—___‘_“-.-____.




A l'Jow\clamY [Aye(‘ ac‘l'S &S a Clu,sP,aCeMen‘l' on -H'\e -F[olcl

z
T L r..__T.," ke ng. outsde Viscous {l.u
— =1 - B

- A o
L_w\_/ V=0 C.f. FVA F'.', 3.2
uai{orm
F’““h\m

Jiversemc o@ V =0 from mass coh‘{w-(‘y.

viae

j{; Vilev) =0 > d(e) ,%ﬁ(w -0

Fo:- a .s'lmcly Sl'o.le process, -”.¢
o

L (o AY, e BL Hukens dovmsbean such Hool <o

les, i(FwB >0 ;& Verheal velou-ly occurs, ﬂ__/.,/"_"_'gw

2
Dlspla&eﬁcﬂf thickness, (In%‘csrw‘c over BL)

MGSS Ae&dl.! f(&ue 'rU)Jn = fCUeS’
A S R BV

tdge  cruss
sechion
Vela oty

Sy

Pordive wihia

L o,

55 4 r
3 oy l«:un" = B

'l’fu?cknets J\(] ‘f'g > Aﬂ
— o* J feVe
Pl

\

Massdefect

I'p ‘H\e “m Were Um‘orml7~ -rl' Veloc.l‘)'y U< anA :lcunay f(’ W]ru.‘l' l\en,lﬂ.‘l S t
i$ necesmy l'o qive the mes Jc‘ca“' sen i the BL.



\/i Scous DCCaM Le(':nﬁ

F‘Of Feagons irwolw'-, P&M Sn\Jt‘cu‘s M\J “CCC'O(SM ﬂou, 'H\C LDW\J‘W L‘yel" ket?“’ S’
on the Upper (S\k‘u‘m) sl'Jc o'P an a!ranl feds fo Grow Qslzr Hun Hhe

Iowcr,

Tl'\c PcsuH’ is a L)ounc!«t/ laycr

Pro\[.le Stmiler 1‘0 ’

I'F 'H\c L)odmlny ld.ytr Lm,kl' ’ Jepms < Ney slufe I\V

the hbml-y conditony ,
+he qzr@.lg 5[«,.'06 cl\mges. The ‘mew”

conber [ine g nclodes  the welce thickeess |,

New (Mkerlt‘m

=

e W.k,'
gy ‘.-.-I...'ﬁf

old camber lore

Tl’lf Viscopy BL Cr‘eal-cs an e#em‘-vc’y Upwarcl 'Ha.fl cle"lecl‘lbn lcof‘

the duplacement Wdy. We Ku Het TE Flops ate peclialosly effochie b

CL ﬁCncf‘ddm (or in thi cage Jeefm).

N



[Ex:

Nb‘i'c.l’\er in meé TUny\g‘ D:-"‘n

O‘“’“’\ in WIVJ ‘l'UMCl exP(fiMrn'ls/ A \‘V\O‘CL“ ¢ ) ‘(OW\J in CL Vs of,
S 2

\’

/| =

Aero Cnalncers clonll' M& nb‘ld\es Since ‘H\cy (l-kg mlel\u>

!‘cJucc CL.M by $h
ﬂO','CL wi”k (Aﬁ“‘O!‘taJc s ‘

’/). AMA, ‘”\c no‘ck Cen acnelale mmlmm ﬁt,‘ry"’ bclwvfu,

And / notches tn annoY or  increse p.‘fol' worklon] o Stress

Why 7
Y- A Smsu afrec, o'[" ‘Hu, Su(‘Av.e ig sklh‘n, a c(ecmkehft,.

Also Seéen in dlurea-hono'l shL.[n‘y 6«» ancus) with dorsal £ing

(o=

F;JSC !ose





