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Canadian Academy of
Engineers (1991)

e centiral fecls Gl ENQInEEringls
design, an arn entailing the exXercise of
IMGERUIN IMAgInation; Knewledae; skill;

diseipline; andudgemeniased on
EXPENENCE: s 1




“Establishing Engineering

Design Competencies....”

CriticisSmucemmUnRICations pPreLecols I~
1 b (CoePo) ==

Tlaken from Crain et al; Washington State
University, 1995

Sel ol 7 Engineeringl Design CompeLlenCIES:
Teamwerks el es &respoensibiites
lnfermation gathering: literature; survey technrgques

Eroplemidefinions understand open-endedinatuneor
dESIgNPrenIemspgeal statements; probiem definitiens

ldeasigenerationt teams bramsterm, individuals
generatendeasysynthesis

Evaliatien & decision:=makings Ieratve appreoach that
empleySievaluationrepeatedly,

Implementation: time management
Communrcaticn=lIsteningy givingirecenving constiuchy




One Strategy for Chemical
Engineering Design Training

Inrearly, design courses, students shoeuld learn
1 “SEIt" design competencies, (Crain et al).

- Process design sheuldivetaugnitireugneut
e chemicalfEngineenng curgeulum:

In the Process: Design course; students shiould
learn “harder™ design competencies related =

primanly; te the [Design Process.

AT the DeESIgn Preject course; students; shieuld
applyalliel the'anoyve:




Some Chemical Engineering |
Design Competencies

, Understandinglefidesign e tnit eperatens; therdesign
, PIECESS; and relatienshipwitirpreduch design:

Project planning| & erganization. Product
Development pProcess.

HOIISUE Precess analysis teols and PreCESS
opLmiZaten.
PreCESS COSt estimating technigues; and/ pPrecess —

econemics —andiusing them te add business value:

Knewledgeomexperence. Multiarscrplinary,
appreachs Value engimeernngiConcCepLs.
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Informal Survey of the Capstone |
Designh Sequence

giehemicallEngieenng Departmentsiwerne
B SUveyed:

= VIcGEIIFURIVErSILY

= Vichasterr Unversity.
= University el calgany
= University, eli @itawa

—URIversity e lerente

— Georga institute o iechnelogy.

—Hexas AsVirtuniversity 3
—] — University, ofi Pennsylvania




Survey Methodology

o EXplamedither context; anad asked 4
8 Juestiens:

B . Summarized|the [esponses, and returmed
them i tabular ferm fer comment.

R IRterpreted the respoenses; andireiurmed

LISt presentation o comiment.




4 Survey Questions

_ WhHatnUmBEer o COUrSES andlcredits aremvelvedin
8 heEhemicallEngineennglcapstone design
SE(UEeEnce; todayand 10Nears ag o2

Wihat are the main changes you have made te the
curriculum in the capstene design sequence?

-0 Wihatiisithe relereli precess; simulatemrim thie
| CApPSIONE dESIgNISEqUEnCE — today and 10ears e
Z10[0)7

What de yoeu thinksaboeut a 1styear capstone design
SEegueEnce emphasizing| hasic design CompeLENCIES?




Conclusions From Survey

=: : Capstene design sequence = Process; DESIgn
[Design Project.

- funversity nas essentially net chiangeditie

CapSiENe desIgnISeEqUeEnce aVERLONEars, viare

Ncreasing theldesign content; and s university

% nas actually/decreased the credits o therdesign
SEQUENCE:

e Allfthe Canadian departments have or areiin, the

| PrOECESS Ol INcreasing the credits fer the capstone
design sequence. Drivers: time te complete

- Project and acereditation Process.




Conclusions From Survey

@fi the 4. Canadian Departments surveyed whno

~ nave implemented changes, an average of 1075

= credits s given te the design sequence; compared
10)6.75 credits 10years ago.

-. @f ther 9 unMIVErSItES; Sicompletethel DesIan
% - Prejectsswithrardirect industry client:relatiensii:




Some Survey Comments rethe |

Capstone Design Sequence

o Emphasis on Product and Process design

| Increased directinfiuencermom thie engineendng

consuUlting maustny

Reduced empnasis on ceverng the design of'a
pread range ofi Precess Units

IACrEased empiasisien envirenmentand safety

lncreased emphasis on holistic precess;analysis
leElS; e.g. simulatien;, pinch, contrallability

HYSYSIIS by farthiermoest commonly-Used Process
STmulater:

Nihe dehate rages over a first year design course!
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Canadian Design Engineering .

Network (C-DEN)

An NSERC Initiative to improve design education
In Canadian Engineering programs.

A portal to be created with design-oriented
learning materials, connected to CDEN “desks”
at universities across Canada.

Polytechnique is currently developing CDEN
modules in undergraduate fluid mechanics, heat
transfer, separations, process control, process

design.

The CDEN 3-tier structure has been adapted to
Involve project-based (design) learning of course
material:

— Tier |I: Basic concepts
— Tier ll: Case Study learning using a computer tool

— Tier lll: Open-ended problem
S 0 SRS 1'S-) qn ;



Capstone Design Seqguence at
Ecole Polytechnique

* Preocess Design + Design Preject underdiscussion

s Considenng annereasenntthelcredits e Design
Project due ey evel afrelfert requined

[Design| Projectsidone directly for industry,

INCreased eEmpiasis 6n costing techiiaues;
"\ envirfenment andisarety,

Application ofi preject planning technigues
SN HYSYSand ASEENIprecess, simulatersiused
g - [DECreasediemphasis on survey: ofi uniteperation
= b design technigues
| INCreased emphiasis en NelIstic Process analysis
]IS, eXg. simulatien; pinch; Contrellaeriity,

.




Design Process & Process
Integration

Process I ntegration




