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"REFES ) BIELAREAELCIREEANVREZ — §E
SR ER A R R ) S B A AL TR E R R HYRE ST - 2R > DA
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= - REMREERN

"REPAE ) FERZ R ERET TR H B A EREN—PTER > A > K

ET B TR EERVE A » IR PRIy T % - FERZ g ol Ryt [
(Laplace transform ) HYF-ERAR > & 2 B VR IE AR ARG Z R85
(controlled variable ) FIfa{EEEH; (manipulated variable ) FYZ=5E - TJgE

HIIRRR B AR A GRAL A A7 E AR P B2 ] S i sl 5

P20 0 FE b e e R - B RENVE B R Y K XY HE

i N N (TN 78 K= 22 SR A Wit 6 =T = W R 1 i =24 1 i i =

FIERAVE R -

"R ) 2R} E Principles and Practice of Automatic Process
Control (LU TREFEZFIE ) (Smith & Corripio, 2006 ) fEEE 1R/~
% > BATIREAEIAT SR - B EVTE2 ~ 45 L ARG LIETT -
FSE AR TR 2 1% - AEE6E UTHRAZE (block diagram )
REEAEHISR R P EC o &40 TR TE RIS S BONEE T4
BEER AT AL LR VAR e AR BN A 78 B AYAE JT - AT fE B P4
W o FRENEMAEBYUIRET ARV EN: - BERE TN EFEL
JEZ AL B L E N E EMTERE - KL 22 ISR - R #%EdH &
G H i PR SR 4% (cascade control) ~ &% (override) ~ LR

(ratio ) DLR#5E3EPRH] (selective control ) 25 » FI{FHRFENII~10E »

RELENEEA I REEN QIS - TPRCE R IE SRS H Y 2 FERYIRE -

AIHFEAYEN R EL H BT BE RIERR(R T A2, S TRAVEERLD

B QUMAZ - DIEhREE it Aspen HY SY SE#ERE (F B T B fIES -

FIRHEER T BRI BRI NS - DIBRSESERRER

B TR2RTR R ARE
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Bl » XRAERE

20064F E (L T2 7 B3R 5L R T2 AiEdgar ~ Ogunnaike
Downs ~ MuskeBiBequett (2006 ) & — X “Renovating the
Undergraduate Process Control Course” » #5511 E B b T 2 A F2 PPk
BEFTEBIER - DUCETEIN R P HE SRV E S - SChie
FeEAL L ARERMEPIRAE - IIAMRIELAbAHRAERE - B DBLA (L
THIRZOEME - T T R B TER - R ERRE A4 R DRI 8 -
&2 RMERAERE -

RSB BN L LRI EREAEM S - RYI0ERTFRLG » #FF2b
TEREEEARACM Z o By T I CHE R AVER G 8 (E4ERF 2%
BOREFENT - B TR SRAERF R R E A RER
JE€J77% - Bdgar A (2006) F&HE 555 EAE Fr 2 il 205 LR S et J1HY
7 BRI TR B R A T AR (A ~ SRR AT

(frequency domain analysis ) FIFH¥IS 2346 (relative gain arrays) o
B ARG =R A 8 > FIRr Ry JT AR HE TIFRYE )
HEIFEAR - (BPERME ez T M H RS B Y » NP2
FYERE oY ENREIE R - DL el SRS sE 2 FETH B AY - 2
T RRRR S MR A2 - A RE B R R RS E R
HIEHY - S AR LZHEER » BERHE TEREAABA R ZHH R
EA ARG FRIGEEE - (R ME R S E B E S RE SR
AR, o RSP BB R B -

IR LA > BT =S R L AR A B ST | ARl
HBEERFREARS > B VEEAHEEERE | (Lee & Chen, 2017) -
R AR R PR A2 H AR R

— TR TREERY R - (S R R - EleR - IR
e IR -

AUl
o

G

It
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= BERERRE o FELIEI T © SETBURIEER R4 -

= ~ BGHPID ( proportional-integral-derivative ) $ZEf|Z8AYE%ET ~ &
BRI REIER -

Y~ EE SR LIERIRES - B ¢ B - ERE - FIERIELBIESR] -

i~ FIFIMATLAB/Simulink 88 V2 22 47 HY B REF Bk -

7N RGBT T AR AR A -

T TR R R B -

AHFFE AR EHERAE H AR e at 28 £/ > SR B B Re L it o5
Aspen HYSY SEE B TIRMETl: - fAHosR LI HI RIS E 82 E £/ -
BCBZE AR T —HiEH -

"EZE [ EE | (problem-based learning, PBL ) F 2238 4 1
BT EARAEI R R - FEHERREENAE - DU R Y Ty
% EFERIE S EHTHHEY - Barrows (1986) fetiPBLAHIISREEA: BA
PAUTRE

— ~ TR A E B SR R -

= s e EENEEER -

= /NHREHTERELE -

VU ~ IR AR RO HERY 108 N E TR S R T -
~ MIFFER T ERA MR SR RE » I8 ARV E# -

Duch ~ GrogEiAllen (2001 ) 8 APBL#EFES » MEEFLITHIE
E ¥

— ~ TREOREAE R AR S AR - B A H R R DU B
DAFTER B R B SE IR, - B E RTREAE -

T R AR T o B AR MBS R R EE YRR o
PR - s Se B FRERE B2 AR M —20 M 1 AR TR -

= KIS TR E MR - B AR 1R TE T LIF/ NG -
FRta R EE R - UK AT DUEHRVEE &R -

&)




Pl o A iR B R £V R 2 Rapdl

g~ SRR EERAE R - SRR EEEEE T > Eia
B 7 FUpTER B TR AT o BEHTE F A i BRI IRE o DURCRTRERY
AR RRTTEE -

DuchZE A (2001) H#E—20HhE FeasaT—(EA %A IPBLITE TR 2
Hmaes -

— ~ PBLIHRERE AR B3 B2 A4 s — 0 B gt M PR AR -

IR AV T e BB SRR AR R - HLDASR A BGRHY P BR A
[l ©

T~ aa AR R R A R P B A A L SR O DA RO
H AT R R R 28 NRE » SRER AR T RV NRTRE - SR 5ERK
B E R AR TTEE -

=~ MEXNAEA—EEEE - tEir NE P E AL R B E A
FEERETE ARG REIIRATTE - B BRIV BRI TEFT
AR TT A T — AT R -

Y~ R B VIR B ERZ AN A AR BV IR, - WA AMHE
HIBkERME: - A BB B A T a T - 4ERFEIIRAVEREE -

F - SR AR S TEPBLIVEILY Y - FLEE AR
BHYEIERAHRE » SESNRER A& JTHIAVAE ST - WIETEE AR AR B LR
HYEER » DUR AR AT B R e

ClineEAPowers (1997 ) jKiPBLIE M b T A KREH ERRRE - 2
REEMRIGERR HEY - MBI AR - BIT4REEE R - 10
HEm AR SR EhanvaE R - 2NN EREMENEERE - hZAIE
A EET - RIS BT B - SRS SR BEIEE - B
Je B R e H SR AT - R ARGt BRI
et E EREE n sE Y F BsS 5 - Gomez-Ruiz ~ Perez-QuintanillaéiSierra

(2009) 73 Al LEEM s AT WP TR & APBL » Hij & 2R
TEIFI M E el S EERLN HASER - BN ERAVEREHS - & R
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SR BB ARV EE /K » B0 < 80A ~ TR~ JKEE ~ TRGFETK - A
KR BERK - PEETRelKE T YIay 505 - MEHEr AT SRR TR -
Ballesteros ~ Daza ~ Valdés ~ RatkovichEdReyes (2019) FI|FPBLEL S EE
TR PP R RERAE - SRR (T ARG - P10 © SRR B
EARG  FEERAFRE AR 7= SR E B -
Zi% > FIFIEEOMASEIREEAS (computational fluid dynamics) 3E1#
TEA]REZR AV AR - PRER B E WIaRET 720 - FIFH3DFIEN EEL A -
1% DUV B PR ERIEAE R BRno i ey 4s IR - ARIESS%IVE A5 E
PBLAEZRLERHHVAI - HAEEFAVEES - BRER S FrEZM -
HaugenEiWolden (2013 ) fzAlnaizy ~ Abdel-Jabbar ~ IbrahimEid
Husseini (2014 ) 2£5%F]FIMATLAB/Simulinkf{1Aspen HYSY STE A4 B
EFERIAEN TR - ZERNE RSB RV EER M - S LR
AEBENHZME - BUERTTANURPBL - HaugenEd WoldenHy Sk iy 2
DAL TR AEH R PG EREN B ERTE » HIRrV RS D
fg o B RCE G AR BB - R EMEREHE th & EH R E Y
8 - w] GAFHEhREF R (8 LR TR - AN A B R S R
EEEOVEERNE o AT LS, » DU LeefdChen (2017) P
HIRR PR FIERIZ B2 B AR - M U2 EhRE it es Aspen HY SY Saiat#4
BENE - B Re AR Fe B0 BE A b R =i S ) -

2 R AEESR

— HRA

KFERIEZEIZE  HE R (L 2P + 49 R R EBRAEATE40
A~ HIUAKIBHIAT A - RIBEERE 9 A BR4R40 5 P 53 71 4814953 »
BEES 4 30155 - QI RTERTp (5 45 - BERMIHEER A i A B 4
HRT
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A ~ BRIHE(EAIFHERYZEFFE (Smith & Corripio, 2006) - HEFZERE
BiAR[E - BE DA TEAHE - BULAYIRAH - SBETBRE BT
RIGERIE T2 EELBERAHE /T - WIS RiE A R
AR > IR E2 ~45 > ZEPEPFEARAERIEDT - I3
h 2 1% - EPIDIERI S VEERE A - BRETEFP R AR ENE -
ADERE SR > ZAT R RAR BN RE IS fiEes Aspen HYSYS » HEARE

(Smith & Corripio, 2006 ) HJER > saETHIAEE N E (L2 A SRR
BIREIE R L R R R RS BRI E 2 2 r
o KBy TE  BERERE TR E A - KBGO
BT AL -

— - PBLEYEAESE

ALEFEEV AT SR GRS BORPV AT A H A > BREL
PBL > $¥Hg—(EE2E LG TS EAVEIR MR - RS R T LHY
T E P2 FIAE 2GR g et Es Aspen HYSYS » [/ E R —
PRIETCI: > B R MR - SBAEEE AT W SR e
FREFEESERY R B THE TR A AR R DURCRTREHIRRIR T2 -
BASRAREH k> EEFNZEFRECEEAFE > E2AEAKRIRE C8
HEVBFAIECE - EREEReR s P2 L BFECHIEE -

R B RE L e Aspen HY SY S22 iz B AG - S m] Al
HORyEEE EREWERR AT - S0 AR EAVENEE - FISER
FRIEERS AT E A - AEEFRYABRE T > B2 A RN (AT T S B PR
LTI - REIRES s T E AR > SRR SRR A SRR FY
[T - MIRE B — A RSB BRI > (R R e B — S R ]
REM[EJRF - KT AT REAE R ARG SR VIR E A TR e - [ BhREE eSS
AT USRS ARAIRIEARDC » SRR IR AR Ry 7 A A A B A TR -
M7 EER SRR E PR - BRI SRER ERERIA - 824
JEELEH) EREAIFR P -
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&1
KFEEE T EMREINRRE
Week Chapter Title
1 C Sensors, Transmitters, and Control Valves
2-3 3 First-Order Dynamic Systems
4-5 5 Basic Components of Control Systems
6-7 7 Tuning of Feedback Controllers (HW1)
8 9&2 Cascade Control (HW2), Mathematical Tools
9 Midterm Exam
10 10 &2  Ratio Control (HW3), Mathematical Tools
11 10 &4  Selective Control (HW4), Higher-Order Dynamic Systems
12 10 & 4  Split Range Control (HWS5), Higher-Order Dynamic Systems
13 11 Feedforward Control (HW6)
14-17 12 Distillation Column Control (HW7), Multivariable Process Control
18 Final Exam

B 4EERIE (Smith & Corripio, 2006) Y §£C » 41 HI&
SUREEE - W RE ~ BB R RE % o NERYYHE SR
AR %  ASHETI R ET BB YR ENGR - OB ER B HARS

(current-to-pressure transducer, I/P ) s EHEFIEFIREIFTEEAIEE ST -

2% o SEREE3E—ERENREAY R4t - AR A BB A A — R H
SRR 0 SREHTE PN s (process gain) ~ BFEE % (time constant )
FIHF7 (dead tlme) HIRE S BBV AT HEE -

BE > MBS EMREPIDIEGISS AV T - DUREEFHE - If
ﬁé@lﬁﬁﬁﬁﬁﬁ@%ﬁ?ﬂﬁ'ﬁ » DU BIR LS 8 - PhEEE FEiE
ANFZERIRE o 540 @ Fail-closed (air-to-open) I Fail-open (air-to-close )
MRS ©

BAFTER (5B53%) MEflss (5B55%) Maz - #FEHE1E
B{EEA (HW1) - BEETEHRREIEZER S22 8007E - BIFHN
BT —HFEL -




Flaf o A deEd B RS £V R 2 Rl

WRIFRY] - T EIFEBIRIERS - BR T sl B F R 0Iey 7 A8 R
H o A1 ~2/ NIRRT - SRR E 2N EAE - SR S FEEIRE
ZIHIT Ry DARAHRARVEEE T H -

ZEH2~6 (HW2~HW6) AEFIERIES ~ 10F111E » 53 [lHEER
EIR TR YRR el ~ Ebfl ~ BEREPER] ~ 02 #ed] (split range
control ) FIFTERTZER] ( feedforward control) o

1% > FIFHRIESE 128 250 EdlEs (HWT7) - EFEEEH
FLEESEH] (basic control ) AU R IR(EEEMNACY > #E P EELE

2] (quality control ) HYPIDZEFHGE -

SN A TR PR SO B A E SR R ECE R (piping and
instrumentation diagram, P&ID ) - E24: 2280 H O RHEP&IDAYELANEE
MIAZRIE IS SR A T 4EP&IDRYRFSE - DURCH FIRVHRIE ST » P2
PERVFRTITE

JR e VS 65/ M4BTI A ER HVFF BT 2K - DURCESEEFIH
AR BB T PE R B ARR E R 1 - IR ZE B B N > HAE
BEHEM AR - B@EWENNE - A ZEEA HIRERIEH 2
& fEREEERERTERAVRTRE - K2 IIABMENANE - JEgigin
B BRNTITIEY - DARIBCEEEEW R -

= s PBLEEEHIDH

LUNH AT E sl A EEPBLE (FR 2 S8 AT o4
(—) FREIEHREH
F—EEFREBIABCGR S R e Fr— PR EIREHITT Ry - SBERAE PR
AR B M > B PR A R PIDIEFIER IS 8L >
B HITERIE - Bl (a) RBRIEF PR MR 77— EEhReay
1Th  MEHRSCEEZO R - BREIERAR I CUREAYE(E - 1 (b)
R BRI HY SYSHYRAZE - SRR AG T B2 HIZ5FIC-100 - F&
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FHEAEEVLV-1000 B > PGSR RS (Cool_In) HYJR&E - JHE%E
HIZSTIC-1005HFEEVLV-101HYFIFHE - eI B2 RASHYH CORE © B2 5
TIC-10009 BHES AER4E 5 » [ HVLV-101 R B H 50% i 70% »
KBRS CURE R RVRERE - FETtat E i —PEE e T /Y
S W EENE (K,) -~ BREEE (o) FEE (6) o #mMHERm
FEEHIPHERIZEL - K. = vV[K,(t + )] ~ 1, = 1 > DIRERE (Smith &
Corripio, 2006 ) FTE{LAYEEERTC (Table 7-2.2f17-2.3) > 43 HIEFEPID
PERIZRV2H (K, > v, f0t,) » IGHEEHE e BB (B R LU/
FEFRRELC) » DU TSR (BERERER10%) - thiEg—4
PID 2B HIFEHIRIAE » (O3 o 5 b s 552 A v B g 4] 75 FH B ER
MESHIPIDIEHIES 28 UG PIDS BRI AE -

Hot_In_2 Hot_In

VLV-101

Ry

- _out
Cool_In_2 VLV-100 Coﬂl_ln E-100

1C-100

FIC-100 Hot_Out
(a) FEFIEHRRSH CORE (b) BfEEEESEFECiR s BUAR

B1 HWIE{EFHEPIDIEHIS

(=) SRiRiEs
FAREFREG R TRCE RS aRdzd] > DL ithEs R BlEsi
B > BRI E 20 RIFAERIRIE T - 20 B IR B RS R B2 S HIR
B B (BUERERTIURE) - Nt SRR EEY
RS R AR TR > FHRZUBR I 2B 18 - 8 —(E
B> FEERZR (Hot_In_2) HYATIEETI10% - [ {EBEEFE R D24
FEIALURE > 28R ZEHIES TIC- 10075 F 2 tH TR M - A RER




3 kAR AT B R AL e F Y R 1 R A

62.3°C
6240
> A
A / 70% |
1
O 180 Vi |
% { A !
- \y I
§ | KP — 1 Ay
o, | Au Au .
61°C ___:____________________y
-—Y
5060 509
m%w 60.00 80.00 1000 1200 1400 1600 1800
Minutes

B2 BEA

65

AAVHRER

Temperature (°C)

60.0 L

Set Point
—o— Theoretical

—o— Table 7-2.2 (PI)
—2— Table 7-2.3 (PT)
—<— Table 7-2.2 (PID)

Temperature (°C)

W”
P S R ST S S

1 1

40 50

60

70

(a)

80

RES

A AE.

90 100 110 120 130 140 150

Time (min)

BB HE

—o— Theoretical

—o— Table 7-2.2 (PI)
—&— Table 7-2.3 (PI)
—— Table 7-2.2 (PID)

L L L L L L L L L L
40 50 60 70 80 90 100 110 120 130 140 150

Time (min)

(b) TR

3 FHEIEHIER S EAAEE

SEVLV_I101FAE IR R - WE4 (b) Frn - AEZ SRR

EFERES o AIE4 (a) FFIC-10 HEHIZETUME -
UL PERIES TIC- 10042 (H -

SR AYECE B

BERPEZRS A OB T - BEHIZTNE

[EfE > FIC-101 7] B2 MRS B IR E - MR EEH CURERISEE
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A HEREIE > B4 (b) Lhf—fPIFZERIEs Bl B ARzl Es - EAHEZEHEE
SRR T - HRZOIA LR MEEEH LRSI ERYR2 - [T
RUR SR AZRIH B — AR PHZEREs - RethElthiE IERE et CURE -
&4 (c) F14 (d) bEEE—fRPTZERIES K B RIZERIEsHTRAE - HEmERE
BB E TR - AR SRR T - SRR Ay
PERIRARY - B RERE L Eu PR i ep AR IR R - DU AR T -

e |

Hot_In_2—~=ns—Hot_In

g a
VLV-101 1C-100 %
i > TP
CoolIn_2 ;4 OP Cojl_ln E100 Ly i
—&— Pl Control
J —o— Cascade Control
Hot_Out 61.0 : : : : .
— 0 50 100 150 200 250 300
FIC-100 Time (min)
(a) PEFEHIZAURE (b) CEEXSRAIEHRIBIN AT M
RS > ELBPIZEb 5 B AR AR P2l o5
63 p— 65
—o— Pl Control : ﬁrConIrol
—o— Cascade Control sl —o— Cascade Control
. e2f ~
% £ af
P LA be——-
61 F
60 L L L L L L o L L L L L s
o 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Time (min) Time (min)
(¢) ERERIEHENTRAE (d) THEPEERATRGEE

B4 HW2E{ERRIZH]

(=) LbfEsRnEEEs
FoHEEEPIENGEFFREE R RV LR > 40 - KESS
ANEHVEERDR B 2 > DHLERR ERY R ERTEEE (stoichiometry ) -




Pl o A iRy B RS £V R 2 Rapdl

B FEHEL IR RS - BRETFEEA [F YRR & 2 R A Ay
FE LR - & BRI R ES - (8S 47 25 (I [ FE ST & Lh Y PR o
o EEPIFERIERE RN iR K B e FRV R & - SR Rk
MEEZEFRELANERENREELLE - BS (a) R =(HE/F#H
PIRERE - FEEYVIRANRE (F,) - DS ERILLERST EY)RBHY
mEREME (F) < E5 (b) REMEHEESIEERE - FHHARER
(SPRDSHT-1) PEAAoutiyifi & - 3¢ FFFELLER @ (FRYIABHVAE
PEFRIESFIC-101YE% EME - E(RELGIHERISSAVE (FEa ] - F R UEE
TEER] CEEFEPER]) - PARIELIZE RUR EERREBRIERY - MR R EN
PRBELLAER » ZAM - FETHEEAYETE o & TR g R T e
ERS: » ZE RO BAIS S SRR & - Jith - fEAEERE S -
ZERM BRI AR R0 - f 2 FREEE - PARER &/t 2 Rk
D o [E6 (a) FyBEfEfERInrERE - PARER & VR E [E 70 AlFE He
B KEMZ R ERR PAEILERST R » B B METE FIEDR &
2 EfE (low selector, LS) -

LESE - FIFRRRIRE SR EMINER & EE - 7 Alzk EVAEEELER
W U RAEF Ry 22 RO B E [ (high selector, HS) - [E6 (b) FyE)

Stream A

FIO-
Fy
SP
VLv-100 Aout
nge‘ =FyxR
SPRDSHT-1
/FT £ FC IC-
i VLV-101  Bout
Stream B
(a) CLBIHZEHIFYP&IDIE (b) FREFEEEEEIEE

B5 HW3EFLLHIESH
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Fuel Request

- a- Fuel Request * R
- ©- Fuel Flow *R

F >
Flel’\, V100 F-Out LS
EJ SPRDSHT-1
HIC-
6,!'2: HS
vLv-101  O-Out
(a) SEFBHEHIPIDE] (b) BYREIBAES BT FIE
__12f—Fic-00:sP 2
< - @- Fuel Request
E - o~ AirFlow/R
24| —FIC-101.5P E
E

Air SP (kmol/h)

20 19+
h

1/

16
L

L L
60 80 100 120 140
Time (min)

L s L
60 80 100 120 140
Time (min)

(¢) EbiezEmEpR Yt B E (H (d) FEFHREEAERE T 22 R EA R I LR (E
Blo HWAEIESEZEH

RERLBEES Y (1B - [Ril - WARIR K EHVSOE ([EEHE T > 2R E R
ARSI R (A R 2T (K - HERpARI I B EE R ECEE Wkﬂ/ﬁigﬁ
TENEMREYINEEOE © [FIR - Z2 R B e E ERIBERNZE AT K ERE
WE6 (c) FERFHEIB0 minfyE(L  FHEkET - WARIRR K EHYROE [EhEH L
Th o BIRRIPEIE ESENEEE - IR ESUE BRI NEEOE -

SR S s E (B R IR R 22 A AR K ERE > A6 (c) {ERFE 100711120
minfJEE(E o [E6 (d) BURESIREAVEET - 22 R HOARHIELE
KIS = PARELL(E (R = 2) HUSEE > WERA SR AR Z 20
5




Pl o A TR BN R Y R 2 Rl

(09) oiesEs

FVUEZE B S A (E 2R E R (PRI RIS B — 2 iy
TR - 40 - BEANA R RERV VKRR - nlHEE SO ES R
[z SN2 A KAYRERARE » NIERRSERE RE A BN - ml R RS MRS H R
£ - 28000 > BRI H EERE - FEHIRL - BUKRFIRBERHIER(E
11 h > BRSBTS th o AR Ry SREg i L S T I R - i
RSB A AN EEFEE] - &7 (a) BURZERSSHYH HERSE NL50%
R > BEEDLAIKEIRERARE - MBS - BEERSEAI50%EF - BEEhEVK
ARRIFARE o G TR SRl i R O MY R M S FE % > ST
Fo T e EsR 4 - TR BaREvKm > B e RS - MBS AER - 7%
2 B /KA TG ER T 38 SOTER - LR 7R i B o /K R 4 R S B 25 HOORL
& - antEl7 (b) Fon - @7 (o) REhREIREEEsHEFE - RS &
o R PER S A E IR BRIV K RIS 7KRE - BT DL m FEPZE il 2s e i o
NS PR PRI SRS - [B7 (d) REhReiEtastVE FER - B
NENESRE (PV) ([RRECEE (SP) - FZEdlzsEthiERgE (OP1)
KIA50% - FABEVKREFAE (OP2) - SRR ElE - H#UKREFE
v - BEEDRERIESCEE - SRR 50% - BFARVKR
Nz ENIESRE SR ECGEE - PEhlEsin s/ N 50% - FRUS/K
IFARE (OP3) - NFESRIEATS » FEdlastn HEiatE Nts0% » /27K
PIFAE AR - SN KIEER AT e SR -

&8 (a) BURSS M TEZERIAVIER - el Es B i En ok [F e B
W (iERE - (B2 R(ER R FEhE IR R - EfR R RS A
[FEPIfUR G ZRAVIRE > B8 (b) Sl e EfIR KRR &
RAVRIE - [FRFERE K (H20_VLV) MIHEE (MeOH_VLV) HYjii& -
FEILERPR G1% (Mix) FIERAVRRE - [B8 (c) b e eh g
Hl (EFHEOKEME - H20_VLV) SCERNEHHIR > B hERRG
& HEZH R E R (R S5 0 A2 B AR SRR AR REAE AH & HIIRFRET Y
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Valve Reactor . er
opening temperature————( == ';)‘— : !
Jacket
ach i
pera | xe;m':ntm
| (stave)
Cooling valve > To reci
Open == IE)“i S| acket
J I
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Applying Problem-Based Learning in Process Control
Courses in Departments of Chemical Engineering:
Bridging the Gap Between Academia and Industry

Jia-Lin Liu’
Abstract

Process Control is a practical course that prepares chemical engineering
graduates for work in chemical plants; the objective is to equip students
with the ability to maintain stable chemical plant operations by using control
systems. However, most Process Control courses have been designed as
such that students deduce mathematical equations to learn the principles
and implementation of the control systems, which fail to prepare chemical
engineering graduates for real-life chemical plant control-related operations.
Therefore, this study used Aspen HYSYS, a dynamic process simulator, to
simulate operating units and controllers. This teaching method facilitated
students’ understanding and enabled them to apply the tools and methods
commonly used in control systems. The proposed Process Control course
also incorporated problem-based learning to design process operation
problems, thereby assessing the course’s effectiveness in preparing students
for chemical plant control. This study employed case study research. The
participants were 40 and 47 seniors from Classes A and B of the Chemical
Engineering Department, respectively. Classes A and B were taught by
different teachers using the same textbook. Teacher of Class B applied the

conventional teaching method of deducing mathematical equations, whereas
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teacher of Class A imparted process control methods to students using a
dynamic process simulator, Aspen HYSYS, and had students solve the
predesigned process operation problems. According to the learning outcome
assessment, students in Class A achieved superior learning outcomes and
were capable of differentiating controlled and manipulated variables of
the process and understanding methods of measuring signal transmission.
Abiding by the principle of safe operations, students in Class A were able to
properly adjust the settings of control valves. Moreover, they were competent
enough to identify process operation problems and resolve them with the
appropriate control strategies, and correctly matched the controlled and

manipulated variables as well.

Keywords: problem-based learning (PBL), control systems, process control,

process dynamic simulator
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