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Research Area- How to choose?

Cheice off Institution, advisor etc-heyoend scope
of this discussion

Key/ critera: youlr Interest area, futlure prespects
(@t best gped guesses), funaing availapility,, your
expertiserand resources availanle

Excellence, reputation,, VisibIlity, expertise,
EXPErience o adviser can alfect eutceme

YoUnger: faculty desirable for newer ,het areas!
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KRewW, your: researchr area well

MUst conduct thereugh, Up-te-the-minuite literature
FeVIew,

Review must be: critical- de net read literature like a
Aovell e newspaper!

Wirite a review- not a list ofi papers!

ldentify, “gaps” I any. Find out why. these: gapsyexist. Is
it Werthifilling them| 7 Or, lhest: lefit alene?

LISt ojectives and scope realistically. Must have seme
engineenng significance Iifandwhen accomplished.
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Wihat: sheuld you Knew:?

Almost everything about the sub-area fier PAb: students
A lot of albeut the area Itself

A significant ameunt anouit the discipline: and RewW: yeur
research theme fits 1nto; i

Keep: Upron weekly lvasis withrliterature- typically need to
scan 30-40 journals, conference: proceedings, theses ete
Just te) stay albreast In moest areas

Uniess one does above! It IS unlikely one: can make: an
erginal contrnution.

Note: Original dees net mean “beyoend youl: own
knowledge ofi the field”-this should lbe: easy to achieve by
ot knewing wWhat Is already’ done!
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Examples-Wwhat ene must know

Area: Spray driying —moedeling
Sul:areas: CED) spray diying technolegy,;
diiferent modeling appreaches; single and

muluiple particle: trajectory. and diying| rate

calculations, morphelogy: ofi died pPeWaAEers,
particle’ characternzation ete

Discipline: Chemical, Eeod or Mechnical
ERgineerng-prefieranly inter-aisciplinary

©2004 Arun S. Mujumdar




Example 2

Stp-area:Pulse combustion diy/ing:
moedeling

Areas: CED, combustion kinetics, pulse
combustion, diying, spray diying, dropleét
driying;, RIgA temperature heat transter,
AISE, Eic

Discipline: Mechanical/ Chemical Enga.
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AnRytiing else?

Yes, must be therough inl fundamentals’ e.g;
iransport phenemena, numercallmetheds;
expermental teChRIgUES, design ol EXPERMERLS,
statistical analysis off data,

Be familiar with seminal/ classical references and
1eExt-1000ks. Remember names of key: pEersons,
INStItULIoNS, |ecations ete

Develop glehal netwerik of Contacts
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Math Viodeling-erented research

Whysmedel? Not just 1o simulate alreaay
knoewnexperimental data but te
extrapolate’, interpelate it With confidence
and usert ter enhance speed off Innevation

PrecEess Y fiast and Inexpensive testing of
Uncharted designi Cencepts.

MUSE shiew: validity, ofif moedel- varnous Ways
possible dependingl 6n area
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Moere on modeling

Remember eptical filbre 1dea wWas proven via
math modeling- teok 10+ years te devise first
epticalifilkre hased on i

Diffierent: levels ofi modeling possible- develep
simple moedell—net simpler

Moedel must mimic key: features e.g. transient
pature off an UnRsteady: pPRERGMERGR

Integrall tests; are easy: but not defininve-
Integration: Is an errer-smoething pProcess!
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EXperimental research

DEsignI experment Well and te rnght: scale 1o get
PrOPErN acecuracy/, reselution and scale

Statistically’ analyze: data. Check reproducioity:
EStimate Uncertainty,

MUSt el aware of alterative Ways, te) test ana
measure parameters

Minimize error. Repoert enoughl infermaten on
designi and measurement: for reader to
reproduce data.
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ExXpernmental researchn-2

[ prier data exist to) henchmark against, derthat
first step

I modell exists that can e Used te) predict
results optained ,test data agaimnst It

Do noet discandl data that do net fall ke with
expectation, Intuitien er pet Mmodel- these may.
Be the only, correct datal Discard data only. i
there Is clear reasen for It.
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Clesing Remarks

Lliterature: review and preparation: of papers ior
dissemination at conferences or IR jourmals —
covered elsewhere

Repoert 0n-going Work In conferences anad
finall finished preduct IR peer-reviewed jourmnals

Be ethical 1n conducting, research and reporting
it= your long| term! professional well-lbeing; will
depend on It!
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Editor’s Dilema

Referee’s comment on a paper: sent for
[feVIew:

1115 PAPEI: COMLAINIS SOIenng At /s 1Iew.
arna. soeme. g thiar /s yue., Uniordnately;
WAL /s ew /s oL tiue: ana - Wiiat: /s /e /s
0L [1EWV;
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Closure

Fhank youl fer yeur attention

AR gUESTIGRNS?
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