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IE 34) & AR o3l
£ grFo 2A, CAPE(computer-aided process engineering)
gas gEA ok F2 S8/ I SellAe] o AR
Je GHFAEE AR wdYsia
BARBl] 3 E AAIEe|n =gF oz ofdE, A,

ol

tisle] Aslar, PSE 47l €3 9 A& PSE 2006
(process systems engineering) ¥ ESCAPE 16 (European
Symposium on Computer-Aided Process Engineering
16) 83 (http://events.dechema.de/pseescape(06.html)

CAPE (computer-aided process engineering) F+

PSE (Process System Engineering) &, Fig. 1 (Perkins,
ESCAPE 11, 2001)94 BXo], AAAAIE olsistn &3/
A3 8= chemical engineering science®}t ©]& HlE o R

& w3 /FH RAY A/ 5 Bl XY A
AAske oz B 4 ) AT ojHe ABHg A
2 Holr},

Physical phenomena

L Chemical engineering ] :t
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Nano/Micro scales

Experiments/modeling
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Meso/Macro scales

CAPE / PSE j—

Process

Fig. 1. The role of PSE/CAPE in engineering solutions wi
a traditional aspect. (Perkins, ESCAPE11, 2001).
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o] Folol] that Fu) XA Aol g8, AN, o
T B4 Zle B el orldlN, $-85Ee
F2 AL A% =8 (Linear Algebraic, NLA),
ODE/DAE/PDE solution methods, Optimization &%}
oA 2dEg 913 AES et} Atzehe olejgt 784
Tdo] AFEE o] &g Fdoleta B = glon, Z2 v
(Fortan, C/C++), A1213k, 21§ Attt Edo] (CFD codes,
simulators, Libraries, MatLab) ©|-471&8 43}, ofs
7L slehadhs v Rald, 88, AEFE, 71748, 74
Tk el A1, A9AA T 5 vedet 8o}
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A AT BAE el 29 PSE/CAPES] 2 £ok=
Fig. 2014 BAFt). o] agele AlFe] /ddAl 578
44, AFAL, B, ARl oj2e AlFe] delelX FL
7HA] 9] AREAQl TAle S A0|R] %a, ME fr1HeR a4
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Fig. 2. New definition of CAPE/PSE in the multimode
/multiscale (Lim, KOSEN conference report-40453,

http://www.kosen21.org/, 2001).
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2. PSE/CAPE®?] A7)« 53

PSEx= 3dnict Gele SA|88lo)d, ESCAPE (European
Symposium on Computer-Aided Process Engineering) =
i fellM el A4 sl e AE/E)e geiols
FH 02 AFEIE o83 TS 2 FalEo} gslol).

PSE/CAPE #oFl lolA gAleM e SAFA = B4
HAAA L] &HkE olsfiol Fo AR AmA), £4E J|eg
ulEglo 2 3k ARg T AL &3, 7HFE ALl gloix e
FIE 71sE, AT olEHY 5F, BEFT Alxawldag
FEEF Feolth

2006'd 23 ¥ PSE/ESCAPE %8k 7122 CAPE/
PSE (F4 BAL/AA/3/A0), B, $=X8)4) Rofg &
o AAlEHA o3 g, Al7]e Bol2 B 4 9lE systems
biology ¢} supply chain management (SCM) 2okl th3ld
Hlwd A8 setete] etn ok og- o] 39 6714
F8 FA|Eolr}

@ Modelling and Numerical Methods (Rd&3} 4|35

MHE)

* Multiscale modelling: molecules, continua, equip-
ment, process, site
» Linking experiments to models
* Hybrid rigorous / data-driven models
* Rigorous modelling of process equipment
@ Product and Process Design (A¥ 2 33 AA)
* Materials: polymers, ceramics, fibres, particles,
thin films etc.
* Particulate processing: formulation, grinding, ag-
glomeration
* Fine chemicals and pharmaceuticals
* Integration along the lifecycle: from product design
to manufacturing
* Environmentally conscious design
@ Operations and Control (3% A&, 243} o)
* Data driven diagnosis and supervision
* Integration of control, real-time optimisation and
scheduling
* Model-based control of distributed systems: crys-
tallisation, polymerisation, reactors, separation
equipment
@ Biological Systems (¥&&% Al2H)
* Drug delivery systems
* Modelling: molecular, cells, organs

* Data mining and pattern recognition
® Infrastructure Systems
= Utility networks
* Energy, water and waste process systems
* Infrastructure planning
Business decision support (4] FE ¥
* Information and knowledge management
* Design and operation support systems
* Supply chain and logistics
* Investment planning and portfolio management

22 79| 671A] Bol SollAl A Agerlee] v
Al AT A EA B35 Systems biology #okellA
PSE/CAPE dA1E0] 7Iddlol & F-8-& Ads] 2o}

3. Systems biology and engineering (SBE)

A7l MEEAY (genomics), 71s-FAA 52 &
B F8 (proteomics) ©lA9] Fal AEeE NEZE YER
o] st Aitel] tigt AAH HLE 7FesteE e U
o ol @ 7hs e vy 3704 Eole] §92 B8k o5
T k& Aol
« AEHHE (bioinformatics)

« A A/ 2E8/2 5 AR 3R Ry 7] 28 AAA
A28 (systems biology)

o JERRE7) ¢} B2/ A 71% (separation/purification
technologies) & ¥83l= A7/31F &4 (upstream/
downstream processes)<| AA/H=3}/A o]0 B3t A]2E]
33} (systems engineering)

Systems biologye AEATH A}, #44F 24d3by o
23 Aodg AAE etz oz mdijsid AF Ee Al
It Az BA N A3 FHATE AAHCE M T
olt}. o]& {3l A BE BAEY &, 7l%d #T
X (bioinformatics)7t BFHel, 2= AFEIE o) &
g EARI3) (molecular simulation) & E3l] B3 3
RBE A58 F 3lolof gt}

Systems engineering-2 AEEA}Q] il gloja] FEHA
/718 EAE AAHR Odife siew 2 ML,
AA, AHSE S ¢ de PHE/EF(methodology
and tool) 9] 7EF} o|AE0] BoHE S FE3h= Aot
Systems biology7F HIA A A Al ZF el HHUIH,
Systems engineering= AAZA A} A A /732 Aol
41& FoF Systems biology 9 Systems engineering®]
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agitation controf

Il Upstream processes

H Down stream processes ”

Sass N

[rroanr |

Fig. 3. From gene to product and from molecular-level to process-level (9%, 31staad3% 2AE IP report, http://

www.cheric.org, 2003).

255 BAe AAR /A 2dyE o83 A AA S
olry o|& #J4f, 28«3 (applied mathematics), A4tzst
(computational science), 18lx Ajld3}tel A8 H2GE
$13} software engineering® E+2A] ol&st= Zlo|t}.

Systems biology and engineering (SBE)+ systems
biology®} systems engineering® 5338l o] ok /4391#
A e AEEAS] BA/YY/EE/AGA ol2e HB/F
e AAH/ R or 2dysin AFEE o83 584
A& FE3E e Aot (394, Systems biology and
engineering, http://www.cheric.org, &3tagtd 74 1A
B IP report, 2003). Fig. 3 & 8A} % Hol|A] vlo] oA &
AR agls BRFEAA FAFEARY f71F Aud
AE 493 SBES MI=E BojEr)

5. 44

| PSE/CAPE EolllAv dA4E4 oA batch/hybrid
oz olge] W BALEFTH Y T BAL, e v
Z5% (reactive column)ol #3t] B2 AF7t A=
9131, food and bio-technologyell &3t #alo| gelrla 8l
th ExlEolAe] olalE uReR sl IR AN g
&g A7rl Aggslojof & Hololt} I AEFE T BALR
432 CAPE/PSEoIA &6 ok & Eololth

Agtd FHEAFE B3 A2 Ao HeAde /A

Aol A BT FRER= EAlolx, % F44 359 AA/&

N

/A7t e7Ent. #AS CAPE/PSE® BART 7Hdelu
ST el 718 olalst A Folsirk, AAle el
HAAY AL gle ZAP/EAZ/Z2a8 S5 087
7% /AN Sol ol d7E i It CAPE/PSE
7THE oAl Ha13) A2 ot BE SE/BE/AF/F0l/4
o FHA o] &H I Sirt.

SHEo] b 3 ASHA Fukgheed oheva 7P d
o, o2 o]2E] TN HEE TTEMEE UL A= &
S & PSE Folel Tkl th3t Bk siibde] Ha i
< HARYE PSEv A2 g ekl W] 283

A sjok @ Lol oM Bk,

& oo

@RI D

19939 mEY] slekgstat £ (8.

- 1996\ I=TEr|ed ka9
(HA}).

+ 20013 ENSIACET (3}e 2 3shzse}
g, Tgx ER82) &9 (Rh.

+ 20019 ~2004d divtagadga sEheEts) (CAPEC)
A-aL,

* 20043 ~8A FHFA NG spehF et 2a,

» #HM o}k © Process systems engineering, Functional

analysis of complex systems (FACS).
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