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UTSI professor, fo~mer $tude~t- 

publish.heat mari~gerileht pap·er 
.. .. . ' . . . . , 

A more eflicient: way of dure:'he'ii(jded.' ''foi:iliftance, :~!ionl!lodes.': .·, . ' · · ·. · 
simulating lbe.cQOlin<> of tran· · . our· ;ipproach.: rec;luces f;:fU " " ~- ;W!alyucal_ p:~ethods _offe~d 

· sister-containing · eiectronic .. (Cehtrhl"'"'Processi.iig" "Uriit) ?~·m.'- !li~ .. paper ' "aJ.I.Owed_~.llS to 
packa<>es such as computers usage by a factor of 10 to 50." :"solve 38 free and 24 forced 
and ;ommunications equip- In practical terms, it means convection equations,'" the pro
ment is advanced in a recently reducing computer time need- fessor said.·· . .. . •. · 
published tecl:!nical paper writ- ed to solve the complex calcu- . Majdalani thihks the find
ten by a University of lations from as · much as a . ings · listed' in the paper 
Tennessee Space Instinue pro· week to hours. "increase our :repertoire of 
fessor and one of his former The explicit solutions that engin_eering approximatiOI\S. 
undergraduate studentS. provided through . their both in industry an~ ac~deme, 

The paper was authored by approach are not limited to espectally those ,devoted to 
Dr. Joe Majdalani, now simple recrangular shapes used heat transfer processes." · · 
UTSI's Jack D. Whitfield 'in former ·studies, Majdalani The Inremarional Journal • 
Professor of High Speed professor explained. ''Rather, of Heat and Mass Tra~fer · ~ 
Airflows, ·and Kyle A. we extend th~ analysis to cover ·immediately accepted the 
Brucker, now at the Universicy most fundamenral body shapes paper -,- without the. usual 
of California at San Diego. and flow configurations under lengthy judging process -
The work was done while both both free. and forced convec- (See UTSI, Page 7C) 
were at Marquette Universicy. 

At Marquette, supported by 
Cisco and Motorola, 
Majdalani says, "We' engaged 
in helping companies. model 
heat sinks." 

Heat transfer in electronic 
packages is becoming a key 
research atea, the professor 
said, for two reasons. Erst, 
transistors generate a certain 
amount of heat and, with more 
and more transistors being 
iammed into smaller spaces, 
the effect of heat buildup can 
become significant. Secondly, 
transistor efficiency decreases 
as temperature increases. 
Depending on the standard 
used, the maximum operating 
temperature for . transistorized 
equipment is 130 to 160 
degrees FaJ:!renheit. 

The heat can be dissipated 
by one of two methods. For 
simpler applications, passiye 
metal . structures called "heat 
sinks" absorb the heat and then 
dissipate it through an array of 
fins. As the number of heat 
sources increase, fans are 
added to speed heat remo<al. 

The authors explore tlle 
porous bloclc model based on 
replacing a "heat sink" with a 
volume of air - a theoretical 
technique that helps to simpli· 
fy the simulation process, 
according to Majdalani. 

"Our proposal - in which 
the volume of fluid replaces 
the actual heat sink - helps to 
model heat sinks in a way that 
greatly simplifies the proce-

-- "'!'f:·· -., .. 

tJTSI -~ .c ". --~·~ · In the recently published · ·• 

(s 
· . • ·: • . •. paper, Majdal~ s_ay~. "yte, . ..:.....: .• :: •• ~ . ..::....:.....:..._ --'-.-'--~~ 

tarts on Page 6C).' .. · show that analyttciiltechriol- , •. .,. ... · , ; • . - < .-
and published it .earlier this ogy can, solve v~ty colllpll- .:sru.oentj.:_;.y- yo\1 h~ye a ~ood 
year. ~r . .. W.J. ~Min!Ci?\\":Ycz;' C!lted equattons. we ·show • attt~de toward researc)l, you 
professor of mechanical how to test the s~;~:e_ngth and ~ .c~ ·get w~erev~Lyou, wan_t to 
engineering and edit_or of.the breadth ·of •:perrurbation .> be. Kyl~. ts a good e;c~~ple. 
journal, 'pr<tised the paper. 'In· methods (one of his graduate . He _recet~ed the. pres.t;J:~l.OUS 
a letteno·Majdalani, the edi- courses at UTSI} by tackling Na110nal .. Def~ns~ .. S,cu:~ce 
tor wrote: "I have reviewed a large· .number : of· comp!e;c an<;! Engmeenng Gr~du~te 
the paper carefully' iti!d· fin(r· £quation.S:" ~{ · c 7· · : -Fellowship." _l .:; ..;: 
it ro, be . 9f ·gQo~ ,qua}ity.". "Our 'paper illustrates a- :r-- · ·. ., 
Inde~<!; .the quality s$an<lard · ful .. d ' ~ f 
of .. .the.,~_.paper · ni~rits':-'its success . Jen '9',vor, ,.o 

- - working ... with . unaecgiadu-'acceptailce for publicat.lon .. 'd Dr M · · 
without-further- review:· .~-:-~' ates, sar • aJdalaru·. · 

~-~ , "My experience 'working -Citing .. "a · growing···intet-c · d 
est" iri. ·thermal niana6em;-·ent·•· wtth un _ergrad\l~tes " has 

, <> been an excellent one, Tlie . 
of ' e)ectronic ;:··:Packages, = success : o(: .this particular · 
Majdalal!f .'t•:: sal(! ·•:,, ,the endeavor is ·one~'slich exam- .. 
~ccredit~ti;m Bo~r<!.. for pie:· I have)eani.ect .ihat ·'!Jl .. 

ng.meer:mg ~d J:ecbn9logy,. 11ndergraduate ··spident,.,..)Yi!)l '.J 
(,6,.BET) re<j~ues , a.~~e.~ai-~. >th~ . .(lCOI?.H atti~d~ _. to:wa,rct ~ 

, destgn prOJ~.~t\fro~ ;' all,,., .research ·can ~ outperform ~a •. 
undergrad_uate mstttutt.on~. A ··;, supe;cilious · gbrdu·ar0ho ": 
text publisher has . ·~e~ent~y . ,.Jack;s,:fnaiuiity,;_accou.;>ralii!i,}j 
mo:-:-ed the chapter on this. < ty~or .• \vlio displays:'emotion="'· 
suliject from_?<;haJ?tef' ' l§ ; to · a1 i.ristability . ..:..,.r,{:'!f~"· · ,J•, 
the Chapter ·4, so· th,at sruo "Ip order for ·a ~a9uate 
dems are · exp_osed ,to _.t!J.e or undergraduafe student to 
toptc ~arly, MaJda~~atd. · be successful; he onbe'.must 

This. enabl~s students ~o have a good attitude . . I tell • 
apply these tools .. to ~ thetr · · 
therm;1 des!gil ~~ ProjectS.. · · 
These inclu~e · the ··siihple 
solutions •pu!>lished ~ by 
Bni~ker and Maj'dalarii: < ·:' ' 




