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NASCAR’s  goal  is  to keep  competition
d e p e n d e n t  o n  t h e  d r i v e r ' s  s k i l l  i n
cont ro l ing  the  vehic le  and pushing
it to optimum performance. A special
m o n i t o r  d e v i c e   d e v e l o p e d  b y   t h e
NASCAR  research group moni tors
the   engine ' s  rpm and  t ransmiss ion
r a t i o  t o  t h e  t i r e s  t o  e n s u r e  t h a t  a l l
ca r s  comply  wi th  the  r egu la t ions .

After  the  NASCAR vis i t ,  the  ERAU
group headed to Roush racing where
t h e y   m e t  w i t h  t h e  p r e s i d e n t  a n d
owner, Jack Roush, the general manager
of  the racecar   manufacturing plant ,
a n d  a  c r e w  o f   l e a d i n g  e n g i n e e r s .
T h e  d i s c u s s i o n  f o c u s e d   o n   h o w
to  bu i ld  a  winn ing  t eam tha t  would
a b l e  t o   c o m p e t e   i n  s u c h  a   h i g h l y
compet i t ive  spor t  as   racing,   where
d r i v e r,  m e c h a n i c s ,  e n g i n e e r s ,  a n d
crew  leaders  have to  work together
t o   f o r m  a  s u c c e s s f u l   t e a m .      T h e
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e n g i n e e r s  t a l k e d  a b o u t  t h e  s k i l l s
that  can help in forming a successful
field  engineer and  about their personal
e x p e r i e n c e   i n   o t h e r  e n g i n e e r i n g
programs .

Dean’s  Message
 As the 2004-2005 academic year comes
to a close, the College of Engineering
conc ludes  another  success fu l  year.
Over the course of the year 198 students
received their Bachelor degrees from
the  Co l l ege  o f  Eng inee r ing  and  15
rece ived  the  Mas te r ’s  deg ree .   The
C o l l e g e  e x p e r i e n c e d   a  g r o w t h  i n
academics  through  adding  of     undergraduate
d e g r e e s ,  e x p a n d i n g   f a c u l t y,  a n d
e x p a n s i o n  o f  c o u r s e s  t o  m e e t  t h e

needs of  the s tudents .   Facul ty have
a l s o  e x p a n d e d  t h e i r  r e s e a r c h  a n d
art ic les  in  this  newslet ter  highl ight
the  v i s i t  t o  r ac ing  f ac i l i t i e s  w i th  a
focus on  the  new  Mechanical   Engineering
d e g r e e  a n d  i t s  f o c a l  a r e a  o f  h i g h -
per formance  veh ic les .

 are very active in university, college,
and profess ional  organizat ions  and
the  en t i r e  f acu l ty  i s  p roud  o f  t he i r
d e d i c a t i o n  t o  t h e  s c h o o l .   P a r t  o f
the  curr icula  of  every  degree  i s  the
caps tone  sen io r  cour ses .   P ro j ec t s
from the different degrees are expanded
i n  t h i s  n e w s l e t t e r  a n d  h a v e  b e e n
a  success  because  of  the  hard  work
o f  s t u d e n t s  a n d  f a c u l t y.

This  newsle t te r  h igh l igh ts  some of
t h e  a c c o m p l i s h m e n t s  o f  s t u d e n t s
and student projects.  ERAU students By Dr. Ray Mankbadi

Embry-Riddle ’s  Vi s i t  to  NASCAR
Research  Center  and  Roush  Rac ing

In  connect ion with  the Mechanical
Engineering program, the University
Pres ident  Dr.  Ebbs ,  the  Dean of  the
College of  Engineering  Dr.   Mankbadi,
and facul ty  members  Dr.  Hagar,  Dr.
Nakh la ,  and  Dr.  Whi t e  v i s i t ed   t he
Research and  Development  Center
o f   N A S C A R  a n d   R o u s h   r a c i n g
facilities in  Concord, North Carolina.
T h e  v i s i t  a i m e d  t o  l o o k  f o r   n e w
opportuni t ies  and research projects
f o r   s t u d e n t s  a n d   t o  s t r e n g t h e n
the  v iew of  rac ing  bus iness   o f   the
Embry-Riddle engineering programs.

D u r i n g   t h e  v i s i t   t o  t h e  N A S C A R
Research  Cen te r,  Gary  Ne lson ,  the
Vice  Pres ident  of  R&D,  in t roduced
the regulations imposed by NASCAR
on  r ac ing  t o  ensu re  s a f e ty  and  f a i r
competition among racers; the future
o f  N A S C A R  a n d  t h e  d i r e c t i o n   t h e
r a c i n g  s p o r t  i s  h e a d e d ;  a n d  h o w
t o  f a c i l i t a t e  p r o j e c t s  a n d  t r a i n i n g
f o r  s t u d e n t s  w h o  a r e  i n t e r e s t e d  i n
w o r k i n g  i n  r a c i n g   a n d   r e c e i v i n g
appl ied  eng ineer ing  exper ience .

NASCAR's  driver  safety  and  restraining
s y s t e m  a i m s  t o  r e d u c e  t h e  c r a s h
fo rces  on  the  d r ive r.  Resea rch  and
innovations in   the new safety helmet,
a n d  s h o u l d e r  a n d  n e c k  r e s t r a i n t s
were successful in reducing the load

 

T h e  m a n u f a c t u r i n g   p l a n t   t o u r e d
i n c l u d e s  a  f a b r i c a t i o n   s i t e  f o r  t h e
r aceca r s   o f   t h r ee  t e ams .  The  s i t e s
include s t ructural  f rame set t ing and

o n  t h e  d r i v e r  d u r i n g  t h e  c r a s h .

The visit  was  productive  in addressing
industry needs and the skills required
b y   t h e  n e w  g r a d u a t e s  f r o m   t h e
e n g i n e e r i n g   p r o g r a m s  a t  E m b r y -
Riddle .  Close  connect ions   wi th  the
i n d u s t r y  a n d  a p p l i e d  e n g i n e e r i n g
p lays  an  impor tan t  ro le  and  shou ld
b e  p u r s u e d  a g g r e s s i v e l y   t o   l i n k
the   engineering  programs and  students
wi th  indus t ry.

w e l d i n g ,  t h e  b o d y  s h o p ,  a s s e m b l y
of  in ter ior  components ,  and  tes t ing
of steering systems, shocks, engines,
and transmission. The design of each
car  has to f i t  the driver  and the t rack
w h e r e  t h e  c a r  w i l l  b e  d r i v e n  a n d
comply   with  NASCAR  regulations.
E a c h  s t a g e  o f  b u i l d i n g  t h e  c a r  h a s
a  schedu led  p rocedure  to  t r ack   the
component  tes t ing,  qual i ty  control ,
a n d  l i f e t i m e  o f  t h e  c o m p o n e n t  f o r
each  ca r  be fo re  ge t t ing  to  the  r ace .

E M B RY- R I D D L E  A E R O N A U T I C A L  U N I V E R S I T Y

D AY T O N A   B E A C H ,  F L O R I D A
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Embr y-Ridd le  Sen ior Projec t  Wins  ASEE-SE Des ign  Compet i t ion

C S E  S e n i o r  P r o j e c t  Te a m

A  s t u d e n t  t e a m  t o o k  f i r s t  p l a c e  i n
t h e  m u l t i d i s c i p l i n a r y  c a t e g o r y  o f
t h e   A S E E - S E  c o n f e r e n c e  d e s i g n
c o m p e t i t i o n  w i t h  a  r o b o t  s y s t e m
t h a t  c o n t r o l s  v e h i c l e  m o v e m e n t s
a t  an  a i rpor t .

Embry-Riddle’s team of  14 Computer
and   Software   Engineering   undergraduate
students  and 19 other  col lege teams
went  head  to  head  a t   the  Amer ican
Soc ie ty  o f  Eng inee r ing  Educa t ion
Southeastern  Section  annual  meeting
a n d  c o n f e r e n c e  h e l d  A p r i l  3 - 5  a t
t h e   U n i v e r s i t y   o f    Te n n e s s e e -
Cha t t anooga .

N e w  U p s i l o n  P i  E p s i l o n  M e m b e r s

Ups i lon  P i  Eps i lon  Induct s  New Members

The  ERAU Chap te r  o f  Ups i lon  P i
E p s i l o n  h e l d  i t s  2 0 0 5  I n d u c t i o n
Ceremony  to  honor students April
12 .   The  ceremony was  conducted
by  Robert  Burkhead, Chapter President,
Lionel  Amanfu, Chapter Vice-President,

Fifteen  students  majoring  in  Software
Engineering, Computer  Engineering
and  Computer  Science were  admitted
to  membership  in Upsilon Pi Epsilon.
T h e   c e r e m o n y   w a s  a t t e n d e d  b y
C O E  f a c u l t y,   U P E   m e m b e r s ,  a n d
several  of  the inductees’ family and
f r iends .

Upsilon  Pi  Epsilon is an international
honorary society  whose membership

The  Io t a  Chap te r  a t  Embry -Ridd le
w a s  c h a r t e r e d  i n  1 9 9 7 .  P r o f .  N i c k
Br ix ius  i s  the  COE facu l ty  adv i sor
fo r  t he  chap te r.

More informat ion about  Upsi lon Pi
E p s i l o n  c a n  b e  f o u n d  o n  t h e  We b
a t  h t tp : / /www.acm.org /upe / .

and Scot Burzawa, Chapter Secretary. consists  of   outstanding   undergraduate
and graduate students in the computing
disc ip l ines .   The  organiza t ion  now
cons is t s  o f  more  than  180  chapte rs
in colleges and universities in North
Amer ica  and  ove r seas .

D r.  N i c k  B r i x i u s
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The  Embry-Riddle  team demonstrated
a  r o b o t  v e h i c l e  t h a t  m o n i t o r s  a n d
c o n t r o l s   o t h e r  a i r p o r t  v e h i c l e s  -
a i r c r a f t ,  g a s  t r u c k s ,  a n d  b a g g a g e
trucks - to  keep  them  safely separated
f rom each  o ther.

“This  student  project  has tremendous
potent ia l  for  appl icat ion in  the  real
world,” said Dr. Massood Towhidnejad,
chairman of Embry-Riddle’s Computer
and Software Engineering Department

Embry-Ridd le ’s   p ro j ec t  i nvo lved
co l l abora t ive  work  in  th ree  a reas :
sof tware ,  hardware ,  and f i rmware .
F i rmware  i s  so f twa re  t ha t  r uns  on
a piece of hardware embedded inside
a  s y s t e m .

T h e  s t u d e n t s  w h o  d e v e l o p e d  t h e
software were leader Chris Houdek,
Lionel Amanfu, Steve Harvey, Sung-
Wook Lim,  Jose Lugo,  and Caylyne
Shelton. The hardware was designed
by  l e ade r  J ayson  Bende r,  J ackson

The students created the robot system
a s   t h e i r   t w o - s e m e s t e r  c a p s t o n e
p r o j e c t ,  r e q u i r e d  t o  c o m p l e t e  t h e
B.S. degrees  in  Computer and  Software
Engineer ing a t  Embry-Riddle .

S c h o o l s  r e p r e s e n t e d  a t  t h e  A S E E -
SE competition included The Citadel,
Georgia Southern University,  James
Madison University, Mercer University,
Mississippi  State University, Tennessee
Technological  University, University
of  Alabama, University of Tennessee-
Chat tanooga ,  Univers i ty  o f  Puer to
Rico, and  Western  Kentucky University.

Doud, Adrian Drummon, and Tamara
Flemming. Mike Potach, a  lab technician
in Embry-Riddle’s Lehman Engineering
a n d  Te c h n o l o g y  C e n t e r,  p r o v i d e d
hardware tech support,  and Edwards
Air Force Base in California donated
$1 ,500 .  The  f i rmware  was  hand led
b y   l e a d e r   M i k e  Va c i r c a ,  J a y s o n
Clifford,  You De-Riviere, and  Jason
Pipparo .  Bes ides  Dr.  Towhidnejad ,
t h e  o t h e r  a d v i s o r  t o  t h e  t e a m  w a s
Farahzad Behi ,  associa te  professor
of  comput ing  a t  Embry-Riddle .

and  adv i so r  t o  t he  t eam.  “ I t  cou ld
solve  vehicle-separat ion problems
n o t  o n l y  a t  a i r p o r t s ,  b u t  a l s o  o n
h ighways . ”



the cover of  Florida Leader magazine
and  is  profiled  at www.floridaleader.com/
so ty.  Co l l i e r  was  se l ec t ed  f rom 78
applicants in the annual  scholarship
p r o g r a m  s p o n s o r e d   b y   F l o r i d a
Leader  magazine, SunTrust  Education
L o a n s ,  a n d
Off ice  Depot .  The  F lor ida  Col lege
Student of the Year  Award celebrates
18 years of recognizing outstanding
F l o r i d a  c o l l e g e  s t u d e n t s  f o r  t h e i r
campus  leadership,  academic excellence,
and   f inanc ia l  se l f - re l iance .

E N G I N E E R I N G  N E W S

Embr y-Riddle  Student  Wins
2005  F lor ida  Co l l ege  Student  o f  the  Year Award

Matthew Collier, a  senior  in aerospace
engineering  at   Embry-Riddle   with
a  3 . 6 4  G PA ,  i s  t h e  w i n n e r  o f  t h e
2005 Florida College Student of  the
Ye a r  Aw a r d .  C o l l i e r  a n d  1 9  o t h e r
students  from colleges and  universities
a c r o s s  F l o r i d a  w i l l  s h a r e  $ 5 0 , 0 0 0
i n  s c h o l a r s h i p s   a n d  p r i z e s .  T h e
ceremony was at the Capitol Building
in  Ta l l ahassee .  Co l l i e r  appea r s  on

“I ’ve  l ea rned  tha t  go ing  to  co l l ege
is more than going to class,” Coll ier
s a y s .  T h e   S t u d e n t    G o v e r n m e n t
Association president’s actions speak
much louder than these words. Among
o t h e r  r o l e s ,  h e ’s  a  p e e r  m e n t o r ,  a
m e m b e r  o f  t h e  b o a r d  o f   t r u s t e e s ,
an  Avion newspaper guest   reporter,
a n d  i s  s e r v i n g  a  t w o - y e a r   t e r m  a s
cha i r  o f   t he  Independen t  Co l l eges

M a t t h e w  C o l l i e r

and Universities of  Florida Student
All iance,  which he played a  major
r o l e  i n  f o u n d i n g .  A s  a  l e a d e r  i n
a l l  t h e s e  r o l e s ,  C o l l i e r  h a s  b e e n
f o c u s e d  o n  c h a n g e .  O n e  o f  t h e s e
lasting changes is the long-awaited
construction of a modernized student
u n i o n  b u i l d i n g ,  w h i c h  i s  f i n a l l y
u n d e r w a y  b e c a u s e  o f    C o l l i e r ’s
e f f o r t s .  “ A  s t u d e n t  u n i o n  i s  t h e
living room of a campus community,”
Collier says. “It’s not only a building
b u t  a l s o  a  p r o g r a m  d e s i g n e d  t o
enr ich  campus l i fe  and fur ther  the
un ive r s i t y ’s  mi s s ion  s t a t emen t . ”
Wi t h  t h a t  l o g i c ,  h e  p u s h e d  f o r  a
$150 student-activities fee  to  cover
construction and  maintenance costs
and won the majori ty of   the SGA’s
approval. The idea was also presented
to 500 students,  who generally saw
t h e  f e e  a s  a n  i n v e s t m e n t  r a t h e r
t h a n  a  b u r d e n .

Civi l  Engineer ing  Senior  Des ign Project  for  2005

The Civil  Engineering  senior  design
project for  2005 involves  the development,
de s ign ,  and  cons t ruc t i on  o f  a  s e l f -
constructing emergency shelter called
“SoloFab 1.” The shelter will collapse

To  i n t r o d u c e  t h e  s t u d e n t s  t o  t h e
competitive nature of  the engineering
industry, the class was initially divided
into three competing companies, each
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S e n i o r  D e s i g n  Te a m
w i t h  S h e l t e r  i n  S h i p p i n g  F o r m

D e s i g n  Te a m   w i t h  S h e l t e r
A f t e r  S e l f - C o n s t r u c t i n g

vying  for the final construction contract.
Af te r  a  fo rmal  30% des ign  rev iew

of  the  three  proposals,  civil engineering
facu l ty  chose  one  o f  the  p roposa l s
for  the f inal  contract .   The s tudents
i n  t h e  t w o  f i r m s  n o t  r e c e i v i n g  t h e
contract  were “hired” by the winning
firm. The combined group thus worked
on  developing  plans and specifications
fo r  t he  So loFab ,  and  was  r equ i r ed
to  const ruct  the  des ign for  the  90%
des ign  rev iew.

t o  a  s i z e  s m a l l  e n o u g h  t o  f i t  o n  a
s tandard  Air  Force  pa l le t  and,  once
dep loyed  v ia   pa rachu te  d rop ,  w i l l
au toma t i ca l ly  “bu i ld  i t s e l f ”  i n to  a
s h e l t e r   o f  s p e c i f i e d  d i m e n s i o n s .
The shelter  will  be designed  according
to standard  building  codes (including
wind  and  snow  l oad  c r i t e r i a ) ,  and
will  include electrical,  lighting, and
forced-air  vent i la t ion  capabi l i t ies .
T h e  s t u d e n t s  a r e  a l s o  r e q u i r e d  t o
design a self-constructing lunar shelter
based on the same  self-constructing
mechanism but  wi th   cons idera t ion
of  the lunar environment  for  material
s e l e c t i o n  a n d  o t h e r  f a c t o r s .



Aerospace  Eng ineer ing  Facu l ty
Awarded  Summer Research  Fe l lowsh ips

For   the  second   consecu t ive   yea r,
Dr. Eric Perrell,   Assistant Professor
of  Aerospace Engineering, has been
awarded a  Summer  Faculty  Fellowship
a t  N A S A  M a r s h a l l   S p a c e  F l i g h t
Cen te r,  Hun t sv i l l e ,  A labama .   Dr.
P e r r e l l   w i l l   b e  w o r k i n g   i n   t h e
Advanced  Concep t s  Of f i ce ,  Space
T r a n s p o r t a t i o n  D i r e c t o r a t e ,  o n  a
project   t i t led “Mult iphysics Tool .”

T h e   M u l t i p h y s i c s   To o l   i s   a n
open-source  sof tware  package   fo r
designing  deep-space transportation
systems. The Tool  will perform level-
two  (de t a i l )  ana ly se s  o f   a l l  ma jo r
vehicle systems, including structures,
t h e r m a l   m a n a g e m e n t ,  p o w e r,  a n d
propuls ion .  The  Mul t iphys ics  Tool
w i l l   b e  a n  e x t e n s i o n  o f  PA R S E C
(Preliminary  Analysis  of  Revolutionary
i n - S p a c e  E n g i n e e r i n g  C o n c e p t s ) ,
the current  level-zero/one (conceptual/
preliminary) design tool, also developed
by  the  Advanced  Concep t s  Off i ce .

S ince  the   incep t ion  of   the  p ro jec t
l a s t  s u m m e r,  D r.  P e r r e l l  h a s  b e e n
a  principle  member  of  the Multiphysics
To o l  Te a m ,   w h i c h  a l s o  i n c l u d e s
researchers  from  industry, University
of Alabama at Huntsville, and NASA
MSFC. An open-source computational
fluid dynamics (CFD) code developed
by  Dr.  Pe r re l l  has  been  adop ted  a s
t h e   c o r e  e l e m e n t  o f   t h e  To o l ’s
propulsion s imulat ion module.  The

D r.  E r i c  P e r r e l l

“ W h a t  I  l i k e  a b o u t  t h e  p r o j e c t  i s
tha t  i t   i s  ve ry  ambi t ious , ”  r epor t s
D r.  P e r r e l l .  “ T h e  i d e a  i s  t o  a p p l y
increasing amounts of computer power,
a n d  s i m u l a t e  m o r e  d e t a i l s  o f   t h e
a c t u a l   p h y s i c s ,  a s  t h e  d e s i g n  i s
r e f i n e d   f r o m  l e v e l   z e r o  t o  t w o .
We’re  looking  at  magnetoplasmadynamic
thrusters,  Hall thrusters,  solar sails,
high energy density chemical  rockets,
a n d  n e u t r o n i c s . ”

code, HYP, is engineered  for parallel
calculations of geometrically complex
s y s t e m s   f e a t u r i n g    h y p e r s o n i c ,
chemically  reacting, electromagnetic,
and  p ropu l s ive  f low f i e lds .

The Mult iphysics  Tool  project  was
ini t iated,  and  is   led by  Mr.  Robert
Adams ,  a  Sys tems  Eng ineer  in  the
Advanced Concepts Office. Another
team member is Ms. Caroline Liron,
a n   A E  g r a d u a t e  s t u d e n t  a l s o  i n
residence at MSFC last summer. Ms.
L i r o n  w i l l  d e f e n d  h e r  M . S .  t h e s i s
on her work on the project this spring.

 Air  Force Research Laboratory.  He
w i l l   b e   w o r k i n g  a t  t h e  Wr i g h t -
Patterson AFB in Dayton, Ohio with
a group of  scientists  in the program

D r.  V l a d i m i r  G o l u b e v

In his current posit ion, Dr.  Golubev
w i l l   b e  w o r k i n g  o n   t h e  p r o j e c t
" P a r a m e t r i c   S t u d y  o f  U n s t e a d y,
Inviscid, High-Intensity Gust-Airfoil
In te rac t ion . "  In  th i s  work ,  a  h igh-
order  prefactored  compact   Computational
A e r o / A c o u s t i c s  ( C A A )  c o d e  w i l l
b e  e m p l o y e d  t o  e x a m i n e  l i m i t s  o f
va l i d i t y  fo r  a  l i nea r i zed  ana ly s i s ,
commonly  used  in  unsteady  aerodynamic,
aeroacoustic, and  aeroelastic applications.
Th i s  s tudy  wi l l  e luc ida te  non l ina r
ef fec ts  in  uns teady f lu id-s t ruc ture
in t e rac t ion  phenomena ,  c r i t i ca l ly
impor t an t  i n  va r i ous  ex t e rna l  and
in terna l  aerodynamic  appl ica t ions
such as the unsteady  wing loadings
in aircraft  maneuverings and vortex
i n t e r f e r e n c e s  o f  l i f t i n g  s u r f a c e s ,
or unsteady rotor-stator interactions
i n  p r o p u l s i o n  s y s t e m s .  T h e  s t u d y
w i l l   a l s o   p r o v i d e  a  c o n v e n i e n t
benchmark  to  test  the performance
of  several  new  numerical schemes,
b o u n d a r y  c o n d i t i o n s ,  a s  w e l l  a s
the  efficiency of  parallel  implementation
for  the state-of-the-art  CAA technology.

T h i s  w o r k  w i l l  b e  t h e  l a s t  s t a g e
of  the CAA project that was  initiated
f o u r    y e a r s  a g o ,  a n d   i n c l u d e d
co l l abo ra t i on  w i th  Dr.  C r ive l l i n i
(Unives i ty  o f  Ancona ,  I t a ly ) ,   Dr.
Mankbadi (ERAU), and Drs.  Hixon
and Scott (NASA Glenn). Ms. Claire
L e s s i a u   a l s o  d e f e n d e d  h e r  M . S .
t h e s i s  o n  t h i s  p r o j e c t .

"Computat ional   Electromagnet ics
a n d   A c o u s t i c s . "   P r e v i o u s l y,  D r.
Golubev  received two such awards
from  NASA Glenn Research Center.

D r.   V l a d i m i r   G o l u b e v,  w h o  w a s
r e c e n t l y  p r o m o t e d  t o  t h e  r a n k  o f
Assoc ia t e  P ro fes so r  o f  Aerospace
Engineering,  has received a Summer
Faculty  Fellowship award from the
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 T h i s    d r a w i n g
shows the design
of  a   wing  spar.
T h e   e s t i m a t e d
load ings   were

E l e m e n t   A n a l y s i s  w a s  r u n  o n  i t .
T h e   r e d  a r e a s  s h o w  h i g h  s t r e s s
concentrations,  while the blue areas
s h o w  l i t t l e  o r  n o  s t r e s s .  T h i s  i s  a
s p a r  d e s i g n e d  a s  a  f o l l o w  u p   t o
Prel iminary Design,  and is  from the
same aircraft  designed  in  the previous

 

t h e  a s s i g n m e n t  c o m p l e t e d  b e f o r e
t h e  s p a r  d e s i g n .  C AT I A  w a s  u s e d
to  mode l  t he  pa r t  and  e s t ima te  t he
s t r e s s  concen t r a t i ons .  Aga in ,  t h i s
i s  a  d e s i g n  m e a n t  t o  f i t  i n t o  t h e
a i r c r a f t   d e s i g n e d  i n  P r e l i m i n a r y
Des ign .

Aerospace  Eng ineer ing  Sen ior  Des ign:
Superson ic  Bus iness  Je t   & Eng ine  Des ign

.

app l i ed  in  CATIA,  and  then   F in i t e

T h i s   i m a g e  i s  a
similar situation,
except it is a wing
rib. This  was   the

 

C AT I A M o d e l  o f  t h e  A E  4 2 0  D e s i g n

 

CATIA Mode l  o f  Eng ine  Des ign

Dr. Axel Rohde coordinated  the design
o f   a  s u p e r s o n i c  b u s i n e s s  j e t  b y
c o m b i n i n g  t h e  e f f o r t s  o f  t w o   A E
s e n i o r  d e s i g n  c o u r s e s ,  A E 4 2 0  a n d
AE440.
The  mo t iva t i on  beh ind  t he  p ro j ec t
w a s  a n   i n c e n t i v e  a m o n g  a i r c r a f t
manufacturers to conduct preliminary
m a r k e t  a n d  d e s i g n   s t u d i e s  f o r  a
p r o p o s e d  s u p e r s o n i c  b u s i n e s s  j e t
carrying 10 to 12 passengers at Mach
1.8 to  2 .2 .
A f t e r  p r e l i m i n a r y  c a l c u l a t i o n s ,  i t
became evident  that such an aircraft
would have a maximum takeoff weight
of  50 to  60 tons of  which about  50%
w o u l d  c o n s i s t  o f  f u e l .  To  r e d u c e
w a v e  d r a g  a t  s u p e r s o n i c  s p e e d s ,
a  d e l t a  w i n g  w a s  c h o s e n  b y  m o s t
A E 4 2 0  d e s i g n  t e a m s  w i t h  a  s w e e p
angle  of  65  degrees ,  which puts  the
w i n g  l e a d i n g  e d g e  j u s t  i n s i d e  t h e
M a c h  c o n e .
AE440 custom designed twin-spool
t u rbo j e t  eng ine s   we re  t o  be  f i t t ed

under  the wing. Engines were equipped
wi th  a  2 -D in l e t  compress ion  r amp
and a variable geometry exhaust nozzle.
I t  a l l o w e d  t h e  f l o w  t o  b e  s l o w e d
d o w n  t o  s u b s o n i c  s p e e d  t h r o u g h
a  s e r i e s  o f  s h o c k s  b e f o r e  e n t e r i n g
the  compres so r,  wh i l e  m in imiz ing
s t a g n a t i o n  p r e s s u r e  l o s s e s ,  w h i c h
t r a n s l a t e s  i n t o  h i g h e r  t h r u s t .
Af t e r   t he  combus t i on  ga se s  l e ave
t h e   t u r b i n e ,  a  v a r i a b l e  g e o m e t r y
converging-diverging  duct accelerates
the flow to supersonic exhaust speed.
Wi thou t  the  d ive rg ing  sec t ion ,  t he
flow would be under-expanded,  and
a significant amount of thrust would
be wasted,  resulting in a much lower
aircraft  range. By perfectly expanding
the flow to ambient pressure at 18km
a l t i t u d e ,  t h e  a i r c r a f t  w a s  a b l e  t o
reach its target range of 4,000 nautical
miles while remaining below 60 tons
o f  t akeo f f  g ros s  we igh t .
The aircraft  and engine CAD models
s h o w n  h e r e  w e r e  p r e s e n t e d  a t  t h e
recent AIAA student design conference
in Gainesvi l le ,  Fla .

By Dr.  Axel  Rohde

Aerospace  Eng ineer ing
Deta i l ed  Des ign  Projec t

c l a s s .


