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CONTROL STRUCTURE DESIGN. THESIS ADVISOR : Dr. MONTRI
WONGSRI : 118 pp. ISBN 974-03-0752-3

Energy recovery by heat exchanger network is the important stage in
chemical process. The energy integration causes to the interactions and may make the
process more difficult to control. Therefore, in order to achieve maximum energy
recovery and keep target temperatures at their desirable value, the control structures of
energy exchanger networks are important.

This research presents rules and procedure for design control structure of
heat exchanger network using heuristic approach. The rules derived in this work are
categorized as following: generals, match pattern, loop placement, bypass placement, and
split fraction rules. The design procedure is very simple to understand and all the control
structure design steps can be followed intuitively. In this research, 6 alternative control
structures of 3 networks are designed. It’s shown that the network with control structure
designed using our procedure gives minimum the integral time absolute error, compared
to the other network found in the literature while maintain maximum energy recovery and
achieves outlet temperature target. The heat exchanger network with control structures are
programmed using Matlab for control structure performance tests.

Department of Chemical Engineering Student’s signature ...........c.ocoveeieieennnn.
Field of Study of Chemical Engineering AdVisSor’s signature .............coveveenennnnn
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dr, (i)

pC (VT —wr (- 1)-wT () euaidaT 69
POV = W (1+1)-W,T,(1)-UADAT (69
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3.3 WISINLADS L ULLLANAD
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MARNUIN 1

n1sAUIN C,

o d‘ dl v £ = £ 1
LULIANAB9T89LATAILANLL AERAINTE U AZARIHNTIINAINANUNIUNNTIe TaU
NANNUIDINIIe Correa waz Marchetti (1987) 1aue LN NNATBIANNAIWNIUNITEE

Tourasnilslugaes C, dm3In19azanaaanaseily 1 miieuandsaannig 4.1

. o . dT (i AT, (i
ARIINITATANNANIY = pCCPCVC(I)d ét(l)+phCPth(|)d é‘t(l) (2.1)

/ dT,,. (i dT,,. (i
+Mt(I)CMt$+ MSCMS$

Toe fiatias ¢ ununszuaiy, h ununssuadon, s unuTas, t unua, p ABAN
WL, Cp WNUAIINAAINTAUATNNIZTB9T89 118, Cy UINUAINAAINNFBURUNZTDY
29N, V unuilinnmg, M unuidauinaestesids uay T unugungil ilanaiin suas 4
199A1ULINDTBIANNTT 2.1 ADNITALANNAIN UL IWIBUATITAR ANANNRAFIUNAGN

a o Y ' I o a dl 1 % I
gruunRaeniiesuieneluazmiaiuguueasssutras lnasuvialuiazaoslua
Fnuvieuen waramuniresNiiisuiauanazivinfuguunivestesluan luast luvieuan
Waniuualiaeslnaluieifunscuafuuazassluslwaadidunscuafou azuang

ANHANRUS LFFIaNNT

Ty (1) = [T.(I)+T,(i)] (2.2)
Tyus (1) = T, (i) (2.3)

UNUATIANNIT 2.2 WAL 2.3 TANN1T 2.1 azlé
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8RTINTRLANNATIU = [ p.CpVo (i) +3W,(i)Cyy ] dTét(i) (1.4)
1A CaVy (1) + 1M, (1)Cy, + M ()G, 1T
aunsi 2.4 aunsndnglsidu
BATINTTALANNANNY = pCC;C(i)VC(i)dT;fi)+phC;h(i)Vh(i)dT(;t(i) (1.5)
il Ch = Co[lex.(i)] (2.6)
()= )
WaY Cri(i) = Co 1+ x.(i)] (2.8)
X, (1) = M1 )Co + M, (1)Cys (2.9)

2pCo V(i) pCrV. (i)
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A1519 A.1 Tayaudnanizaadiuaz1neentestnesanlumaesng 5.1

MMARNUIN A

Tayad1usun1saIaas
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NIZLA W NI (C) fauunHneen (C)
H1 9 357 187
H2 6.5 277 207
H3 3 257 207
H4 36 197 87
H5 7 177 37
H6 72 137 77
C1 27 37 377
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sl UA (kW/C)
E2 57
E3 29
E4 14
E6 116
ES Si

A.2 AR89 5.2

A1919 A.3 Tayauanininzandniazaneeniesinesiulufaesng 5.2
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nIzug W fruugNa1dn (C) | guugianean (C)
H1 0.0978 327 196
H2 0.1200 220 180
H3 0.1340 495 309
C1 0.1284 212 500
Cc2 0.2000 146 176
C3 0.0986 102 350
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AN54 A.4 ATNNTRIARFIadLATASLANLLALAN N L LG RtiNg 5.2

el UA (kW/C)
E1 0.04
E2 0.07
E3 0.04
E4 0.16
ES 0.07
E6 0.18

A.3 A2a814 5.3

A1919 A.5 Tayauanininzandiwazanaenaestneswlusieng 5.3

nIzug W guunNa1dn (C) | gruugianean (C)
H1 1.0 615 350
H2 2.0 750 580
C1 2.8 340 420
C2 2.0 415 590
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ATGL UA (kW/C)
E1 2.7
E2 0.6
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P(t) = P+ K [E(t)+—[E(t)dt] 4.2)
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K, = K, /22 (4.3)

c

T = Tcr /1.2 (%.4)

1.3 AIRE1NNTUSUALATRIAILAN
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