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to study rocketmotor;desigil \:-:-
~ . . .. ;. . . . .... ' . . 

The University of. Funher ex~c;ted , benefits . 
Tenn~see Space Institute has include siinpli.fYUig the- manu: 
been awarded a $175,000 con- facture of the" engine and low- · 
traet 'to provide an intensive ering opeclti9nal costs._' . ; . ·· ~ 
analysis of an innovative rock- "Second and third 'genera-
et engine design that promises tion laimch vefucles will birie- .. 
high performance, longevity . fit from ':iilav;UJ:able cqniputa' ~ ' 
and low cost~ •· tiona! ·model during their 

The contract was award«! developrilenw ' · · stages," 
by ORBITEC, an aerospace Majdalani .. ~ ~ said: ··· 
research and product develop- "COJJ?.putationai fluid dynam: . 
ment company headquartered ics provide a.fe:isi~le ~etho<f 
in Madison, Wise. for simulating combin<j<i!bycle . 
,,: 'ORBITEC is working on a 'e~gines.:~ ~quid _prope.Uan~ : 

':liqUid-fueled · rocket : motor.'·· tockef motors, and airloreath­
<"desigir m wbiClrthHiief formS' ~ '!lng eii'gmes sucli; 'aS"'nfinjets 
' an OUter cooling .·Jayei<·•While'; .andlscramjets." ;;• .[J ~ ~ 

the ·engine burns, thereby pre- The ~ concep! :can ·•also 
venting extreme heat from improve perfonri'ance"-from 
reaching and damaging .the colllll!ercial and militaiy~ per· '· 
combustion chamber walls. spectives, th~ profess~ ni;Jted . 

.. "While the chamber walls · Aside fr.om the "j;>ropulsive · 
are subject to the radiant heat applications, be · .said ,tinder" 
transfer, one of the propellants " standing ·the vortelt . coiJ!bus­
provides effective wall cooling tion field, with 'mirior changes, 
to prevent heat from damaging may have "significant . bene­
the ch:l.m.ber," Dr. .. Joe fits" in the energy sector. 
Majdal~ UTSI professor "For example:• .Majdalani 
and principal i.l)vestigator for continued, ."it could be. applied 

. the ' contract with . the : .. to s\Virl burners and f urnaces , 
Wisconsin fum, said. · that employ vortex technology: 

"This ·extends th~ Iifetim~e . It CaJ?.. also b'e appli~d to· model 
of the chamber and allows for gas' and hydrocyclone separa­
siniple, lightweight, low-cpst. tors and de-dusters. ·Potential 

· engine designs." . (See UTSI, Page 7C) ~ 

I ~.utsi----
I (Starts ~n Page 6C) 
' reSults .include in112roved CQm­
> .bustion efficiency, extended 

t
. ~ lifetim_e,. _"l\lld po~!_l~ally 

reduced. emissions.''.· -· " 
' The · ultiinate 'goal: o~ the 

[ 
UTSI jjroj~i · i~ ·to imProve 
ORJ;!ITEC's '; CO!JlPuter-based 

r~comp':'ta~~mu aijd ,th~eo~tical 
1 capajliJitl~,m modeling heat .. 
1, ~af!Sfer,·, !!fetim.e, reusability, · 

and thrUst-to-weight ratio for a ' 
liquid propelled rocket engine, · 

• according 'tO Majclalanh · 
,. <· '> "Our theoretical srudy aims · 

at bener understanding the fun­
damenta,l behavior of cyclones ' 
and: their ' inner workings," : 
Majdalani', added. '"Vje· also ~ 

, .hope to. better' undei-stand ·and 
. ~q_~ the;' 1\'a.l!:~ling char- , 

actensti:cs attributed to cyclonic , 
combustion.":- ,. >' 

Since 1996, Majdalani has 
been engaged"in ·a pattnership 

. wi~ .ORBrtEc:: The first · 
· NASA ~ha.Se ll project was on 
~the · .Yortex, Inj~ction Hybrid 
• Rocket Engine. Since that time, 
.. the prof\'Ssir,.'and ,his stUdents 
· .. ha~ develoj?ed analytical solu­
-· tio!lS that "capture the essence 

of. 'the .gaseous .motion inside 
· the yonex-driven hybrid rock-

ets:'' . ' . 
They have provided both 

theoretical solutions and 
·Dilmeticallt ~simUlated assess­

. ·ments .._ to· • the first 
• NASA/ORBITEC vortex-driv­
·•.enliquid ~t ~ngine. ·"t 
• ·: "Now, our focus is. switch­
ing .. to modeling- an improved 

~ version:- of~ tl)e ORBITEC 
~ngines," said · Majdalani, 
: 'including lab scale, full scale, 

I ana-Workb9rse engines sanc­
tioned by the U.S. Air Force." 

Majdalani said his lengthy 
collaboration with Dr. Martin J~ 

~ Chiave~: .~principal .'propul­
. S!On~, engmeer at, ORBITEC, 
"has enabled us to solve several 

'. problems of key importance .:_ 
specifically those· pertai.ti.ing to 
the' vorfex engine development 

. ~- to . OR;BIJEC;. NASA, the 
U.S. Air Force and Army. We 
are : extremely grateful for) 
~arty's efforts to supporr trrSI 

, ,and·for IUs contributions in pro- . 
· .rnotmg vortex. engine technolo-

gy;t' ...... ,..;: -
. ~ Chiaverini~ • chairs · the 

1 Wisconsin ,Section · of 'the 
American · J.iJ.stirute • of 

~
Aeronautic!> and · Astronautics 
and ·the"AlA:.A. Hybrid 'Rocket 

.Technical Comniiuee. .. 




