Theories and Applications of Chem. Eng., 2002, Vol. 8, No. 2 3189

gt T Ao Aruk Jpd AFA2d" A

FE L, 2SR, ol

CEEEER S

Development of interactive virtual laboratory system for unit operation process in a web
environment

Tae In Kang, Sang Jin Park, Euy Soo Lee
Dept. of Chemical Engineering, Dongguk University

ol ko

T A LIS FHAA o2 HAl Aol &3] AT FAH B FY olFFH
AR ZExA T 3eEg AnteA dAss 712 A G Ed I 71N
2& olafistal o]E T3 TAHAAC W 98 9 2FAeES wWdse AS HHo=
stal ok 2 ek}l T|2dd AR Sl vlste tiytEe] B3 G2 T
ol 7] W&ol ol @9TALTS FHe] A |2 TF AAHE B {3
S} Byl mE B2 FAVE fAdHoloF s, £ A3 S 5H AAE Ad
Aol F58717F &olatAl dar tEkel sEEde] FHgel wE el &A%
scale downel] W& ARe] sfHo] =rtestth= Aoke WA B ol AFxASL
AFH O Ao A BFd EokdA HEH e sHARAES 7vter & M
AAANEHE FM AAE o, 7HEaFdAe] BES T usaHe] St
g =X "ok

£ AFdAE sEtadela FFAd BRI T JRASHFILN FESHFTA
S WA MMRAFANETES TS 9 22 AGEe SESL $UT uFH &
H}= FE5stuAt sk o]y 3 AP A 28-S OTS(Operator Training System)7} 2 &
ol we A& JIUATHS Fste e 5H0F e e 2y Al
A7 AR 4 contentd ATt I FHFEARE Fost RS ALERE
gt we Husate] Ao AEBYNS 15t Memetdol N SAsh, 2
HEHL gl 7HINE A AA St A} dh= AH contentsE A FdE E=TEA
28 7hssttt

7RI =" Y T4
MR FEAER] FESFITEAL JEASTHFIE ALH[1]S HEHQ A THo=
ArEAFele] G399 interactiveE F3F feedbackS F-¢3}LA} Intelligent Tutoring System
< 7IHto 2 §erFete] us HZA O grA AAET[2] 4 TR A" AA FHR
AL 25, user interface REY Ad T BEQ VIR E FAHUY. T2 O] T ESI=
71E ZEOHY HEHR AEL EEY FUIE B 8840 AlFsiA Erh3]
TARAL RELS THIAEEY TR0 He EEEA AAZAR IHEALE FdsH]
gt B AEEY SA%S WSt 998ty SA4A%H ZAARdY sARD S

<

.

-

4 5
Gete, Ao R o] FojR e JFATES aHHoRE 5357 ¢
A9 HHE H 83t wWE ALATE JHAEE AAFENeH, 7€ FAHEA]
7 BluE Fa ALY A4S R h4]
User interface 5 Weboll A AF&27F ASHA He REEA =
Akl A FOAIEE FROE oY 37HA] dAE FAHET. A o
st A% 2 E-383Q o] T2 AASte TAS} AMEAE FAHRAE AR Y

2 ol
ot 4¥ ox f0

=3
(it
ot El
o .ﬂO

O

+ 2
=3

Jon

of o O|E4d E& H8Z A2z 20028

J



Theories and Applications of Chem. Eng., 2002, Vol. 8, No. 2 3190

Ealm A 22 w2 A2 o2 wRaE A, 181 4
s T T8Y 4, BE 2 F4 TY ddEY AAHAES FHs=
AR FAEEH5], A APl FASE TPEAASE S AAH R FRE Foof g
auu AA APSB S THEEIE AFEHA Alwte Ae FAHOE B2 Aol
n=oz FAo 5 wg o] He BETS $FAHOZ time-plot©] L} animations}

Qe FG 7t interface®] layouts T3t AREAbol A A
d FP Ao HYAZES ATt Yt Fig. 1, 2].

"
3

Fig. 1 34| & =4

- e 4 -—

= =i St | I T b el

it T = ]
-.-.l.ln-. B -=: -} -l".:
- i o o
= g = i
| | | L S dnaery
- —
e ot S e i C— p—
et —_— e -
T — |
1 " T y I--. - -
s — Ty .

L]
e e e ] 'll'.l.-_ e e e | rmma | e e

AFPY ZEL g5 BREY d5Hr REE FAHAEY 5@ ERES 1US3E Tt
X E 7}A|= A3 scenario, user profile¥} tutoring scenario®] ¥ % S, AFH7|=] #H

2] 183l feedback 5 T3l 24 4¥FF 22 HHE 24T F AEF 29 AP
#gstH, 57 ZREY A #Y EEAA #Yse= AFEA dataE bR O E AT
o2 FAEAS online H7H7F o] Fo AW, AL A AFEHE HEY o] Wi
of e} F5ord JHE A Fo =z AFste] AP tigh ol wet AFH o
2 dAI o] o]Fojxot gty d WA AN FA2PFEH Y dFF T TR FAE
E3F Bt o] FolXth [Fig. 3]

T5E A2E Y 2 ujxe] goldS 8l FWA AME-EA 1S open architecture
E A&gst= NEEQ visual basicH C++S F NEETE ALY 2™, server/client

d

i

rl

networking W] % interactive WHS 83} web> 53| client7} serverod] FHESHH A}
|2 AF5HAAE Bl activeXE THEH plug-ings et At HAS FHT

o8lEFse 0/Ed S& HEZ Ml2s 20028



Theories and Applications of Chem. Eng., 2002, Vol. 8, No. 2 3191

Fig. 3 AF&#}o] o3t test 39

UL E L

1. Severol] H43le] AL8-AF ID9} passwordE Y H3F AL&A} JAF5S H=th

2. Az Addidel] et menus A9 3o

3. AFEAHSY] SrERIE wet A3 g o] A HTh

4. 7p&m Aol A AH&AF= CosmoPlayer®] UIE A5ty FA|& &3t

5. Web pageS 53l Adad HH7} FojX 1, Axo]| WE help message”} A E T}

6. AbEAtE WFo 24 & T3 A4FS ySh

7. Aol APy Ae-FAo| wrel animation, plotF} tableZ 3EA] F T,

8. A% W&ol we} feedbacko] FolXItt.

9. Aol FaHW THXEY} serverd] YHEHI, FPH Ao 3t test7} AP=H,
AFATE] on-line EO] B F Aol A AFe #Ag ARFES DT

aE

#Hd A2F NEEFEY HEH 3 JHSAES T ws 9 AFA=EY ol

golaf A dom, o] Fal It HREE ste AEFE o] R U2 HIAHE

Azt Aok AdE A2 AA AdAGA s AR EHI oy oy T7HA

AtzAER Qal FudIY FFoA FAE F e HWiEF sstadsAd &4

THEAHL FESFRIHAS WFLE ot AREAZE AZHE 3319 Aloks WA ¢fa A

s FALEER sl en, PC G502 AFEHe AT helper FEjO] A28 1e]al

web browsero} FgHE &73 ol 4] E_—E— ARE Fagtor ZEFHE plugin FEf o] Al 2E]

= B3 nHF "ol A< 7450]'@‘:} ol gt M AA 2R LE PC

aaad

£ o o
o
N @

g2 °F

SHA st A ARGl A< 3 AEsiH o] & F3l /‘]'Q“X}gr d A o] vf
3 e JEE Alwstal Xﬂ;‘g“?:‘ﬂ] HAoh ol AAE T3l 59 datas A F, w5
Mol A, e wsel AA, A wde AY 9 9 Ezadad dF 5
1kl /‘]'%%E]r.

AgaEAsdel we B84 £42 AAM £AHU dATARAL A%
7}3Fal, VRML(Virtual Reality Modeling Language)S 53+ R U ARAZAQl AF&x} 37
T FHeat gt

:L

of

Jou

L D5t
= = —

~

OIEH EE HsZ Hza 20025



Theories and Applications of Chem. Eng., 2002, Vol. 8, No. 2 3192

Ao 2
B ATE G2AEATY YA TaAdRAe] ATnANe] o8] o] FolF 0w,
A sl 74 SEAEAD] 2 =g

23
[1] Shin, D., et al., “"Web-based interactive virtual laboratory system for unit operations and
PSE education”, Computers & Chemical Engineering, 24(2-7), 1381 (2000)
[2] Shin, D. and Venkatasubramanian, V., “Intelligent tutoring system framework for operator
tranining for diagnostic problem solving”, Computers & Chem. Eng., 20(972), 1365 (1996)
[3] C. Schmid and A. Ali, “A web-based system for control engineering education”, American
Control Conference, 3463 (2000)

[4] oI9S, “3]&4 SHETA &8 wE HH SRHRd Jfd, FEHA=E,
S, 1998

[5] Bell, J. T. and Fogler, H. S., “Vicher: A virtual reality based educational module for
chemical reaction engineering”, Computer Apps. in Eng. Education, 4(4), 285 (1996)

r-{n
ot

o8lEFse 0/Ed S& HEZ Ml2s 20028



