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ABSTRACT [9]

A process research for glutamic acid (GLU) pro-
duction was investigated by using Corynebacterium sp as
the biocatalyst in a gas-liquid-solid/biocatalytic multip~-
hase reaction system. Optimum operation values for pH,
temperature and concentration of soybean hidrolysate 1n
the bioreaction medium; and effect of penicilline addi-
tion were determined with the programmed microbioreactor
experiments. The second stage of the research were car-
ried out in 4-L bioreactor system with the batch glucose
(BG) addition; and microbioreactor results were tested
and effect of scale-up were investigated and a new para-
meter penicilline ratio (PR) was defined. The effect of
medium composition, soluble oxygen concentration and 1its
dynamics, dynamic oxygen transfer rate and change of kLa
values and mixiug criteria P_/V have been investigated
throughout the bioprocess. M3dified Michaelis-Menten kine-
tics for GLU formation and Monod kinetics for biocatalyst
growth rate were determined by means of microbioreactor
research results; and kinetics of the bioreaction revealed
that periodic pulse -a modification of semicontinuous-
glucose (PG) addition mode should be selective as the bio-
reactor system configuration; and this result was experi-
mentally showed by PG-mode 4-L bioreactor runs. 30% (w/w)
GLU coversion has been accomplished with the biocatalyst
Corynebacterium sp NRRL - B 3719 under the best operating
conditions.
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szer [9]

Corvnebacterium sp biyokatalizdr olarak kullani-
larak gaz-saivi-kati/biyokatalik gok-£fazli tepkime siste-
minde glutamik asit (GLU)} Uretim kinetiZi aragtirilmigtir.
En uygun pH, sicaklik, soyahidrolizati derigimi ve peni-
silin eklemenin ve ekleme aninin etkisi, programlanan mik-
robiyoreaktdr deneyleriyle bulunmustur. Arastirmanin ikin-
ci fazinda 4-L biyoreaktdr sisteminde once kesikli glikoz
(KG) ydntemiyle deneyler yapilmig; mikrobiyoreaktdr sonug-
lari1 test edilerek Glgek buylitme etkisi incelenmig ve ye-
ni bir parametre penisilin orani(PO) tanimlanmigtir. Or-
tan bilegimi, ¢dziinen oksijen derisimi ve dinamigi, dina-
mik oksijen aktarim hizi ve k_a deZigimi ve karisgtirma
kriteri P_/V biyoproses siirecinde incelenmigtir. Mikrobi-
voreaktdr”deney sonuglariyla modifive Michaelis-Menten ki-
netik modeli uygulanarak GLU olusum hizi ve biyokatalizdr
go%alma hizi igin Monod kinetik modeli uygulanarak kinetik
parametreler bulunmus; ve glutamik asit biyotepkime hiz
profilleri 4-L biyoreaktdrde KG ydntemiyle yapilan cdeney-
lerle PO parametre olarak segilerek hazirlanmigtir. Kine-
tik galisgma sonuglari -Yarisirekli konfiglirasyonun bir
modifikasyonu olan- peryodik pulse glikoz (PG) igletme yOn-
teminin KG- ydntemine Ustiin oldudunu gbstermis ve bu so-
nu¢ PG- ydntemi 4-L biyoreaktdr deneyleriyle kanitlanmig-
tir. En uygun isletme kosullarinda Corynebacterium sp
NRRL-B 3719 ile %30 biyoddniisimle GLU lirliin verimi elde e-
dilmigtir.
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ABSTRACT [

The steady-state and dynamic behaviour of multicomponent packed
distillation columns has been simulated using two film plug flow and back-
mixing models. The model solutions have been obtained employing
orthogonal collocation on finite elements. The use of Jacobi, Legendre
or Hermite polynomials within the finite element procedure are compared
with an approach employing the Galerkin criterion. Results from the three
polynomial procedures are very similar. However, in cases where more than
three collocation points are required the incorporation of cubic Hermite
polynomials gave the most efficient routine in terms of CPU time on a VAX
8820 computer. The Galerkin procedure proved to be the least efficient. A
number of comparisons are made with results obtained both theoretically
and experimentally by previous workers. In the majority of cases the
predictions of column behaviour using the finite element procedures of
this work give better agreement with experiment than analytical and
finite difference solutions reported by other researchers. Orthogonal
collocation is seen also to give stable solutions with similar CPU times
to those of the finite element procedures but it is not poésible to place
the grid points at desired locations.
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Single and two variable control of overheads and/or bottoms

compositions is examined both for a s

imulated industrial scale column and

for a column situated at B.P. Chemicals, Baglan Bay, South Wales.

Perturbations in feed composition are uti
reflux and vapour flowrates as the manipulated
PID feedback control is applied using previo

lised as the disturbance with
variables. Conventional
usly published tuning

algorithns as well as a new criterion (the 'decrease gain’ procedure)

based upon a method due to Yuwana and Se
procedure and a similar approach suggeste

borg (1982). The 'decrease gain'
d by Wardle and Heathcock (1992)

are shown to be reliable and to give robust controller settings. The

quality of the feadback control is improved subs

tantially by the addition

of feed-forward action designed on the basis of the steady-state

behaviour of the column. Decoupling 1s found to be n
of simultaneous control of overhead and bottom pro

Steady-state decouplers are shown to be adequate for this purpose.
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The application of three types of self-tuning control' are
generalised minimun variance

considered, viz. self-tuning PI (STPI),

(GHV) and generalised predictive control (GPC). The.performance ofltﬁe
self-tuners prove to be very sesitive to sampling t}mes and contzo flS
not found to be improved significantly over conventional stategles for

sanpling tines greater than about 10 peccent of the column time constani
due to the relatively snall lags involved. GPC prodg;es the beFter';ont;:t
vith the snaller sampling intervals (0.3 nin) whilst STPI is the @

offective with the larger sampling intervals (1 min).
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Translaions rom Engln o Turks

OZET

Cok bilegenli dolgulu damitma kulesinin yatigkin hal ve dinamik davramsinn iki film
piston akis ve geri karigtirmali modeller kullanim: ile benzetimi yapilmigtir. Model ¢oziimleri
sonlu elementler iizerinde ortogonal kolokasyon uygulanmas: ile elde edilmistir. Jacobi,
Legendre ve Hermite polinomlanm kullanan sonlu elementler islemi Galerkin kriterini
kullanan yaklagimla kargilagtinlmustir. Bu ii¢ polinom iglemlerinden elde edilen sonuglar cok
yakin bulunmustur. Ancak Vax 8820 bilgisayarinda CPU zamam agisindan en etkin
algoritmay: ii¢ kolokasyon noktasindan daha fazla nokta istendiginde Hermite polinomlar
vermektedir. Bir ¢ok sayida kargilastirmalar 6nceki ¢alismacilarin deneysel ve teorik sonuglar
tle yapilmugtir. Galerkin islemi en az verim saglamaktadir. Bir ok hallerde, sonlu elementler
isleminin kullammu ile kolon davramgimin tahmini, dier calismacilar tarafindan verilen
analitik ve sonlu farklar yontemlerine gére deneysel sonuglar ile daha iyi benzerlik vermistir.
Ortogonal kolokasyonda, sonlu elementler islemlerine gore aym CPU zamam ile kararli

rumler gostermistir. Ancak konum noktalarin istenen yerlere yerlestirmek miimkiin degildir.




B.P. Chemicals, Baglan Bay, South Wales’de kurulu bir kolon ve diger bir endiistriyel
Olgekte kolonun benzetimi yapilmug, iist ve alt iiriin derisimlerinin tek ve ¢ok degiskenli
kontrolleri denenmistir. Besleme derisimine bozucu etki verilmis, geri akma ve buhar akis
hzlarida ayarlanabilen degisken olarak kullanilmistir. Geleneksel PID geri beslemeli kontrolu
Yuwana ve Seborg (1982) metoduna dayali bir yeni kriter (azalan kazang islemi) ile ve
onceden yayinlanmig ayarlama algoritmalar ile uygulanmistir. Azalan kazang islemi ve
Wardle ve Heathcock (1992) tarafindan 6nerilen benzer yaklagimin genel kullanimli kontrol
setlerini verdigi ve giivenilir olduklar1 gosterilmistir. Geri beslemeli kontrol sisteminin
etkinlii kolonun yatigkin hal temeline dayanarak tasarimui yapilan ileri besleme etkisinin
ilavesi ile daha da artirnilmigtir. Ust ve alt iiriinlerin derisimlerinin beraberce kontrollarinda
etkilesim Onleme gerekli bulunmugtur. Bu amagla yatiskin durum etkilesim 6nleyicilerinin
uygun oldugu gosterilmistir.

Ug kendinden ayarlamali kontrol tipinin uygulanmast ele alinmistir. Bunlar kendinden
ayarlamali PI (STPI), genellestirilmis minimum degismeli (GMV) ve genellestirilmis tahmin
edici kontrol (GPC) sistemleridir. Kendinden ayarlayabilenlerin etkinliginin &rnekleme
zamamna ¢ok duyarl oldugu bulunmugtur. Kontrol sistemleri kiigikk zaman gecikimleri ile
ilgili zaman sabitlerini %10’dan biiyiik 6rnekleme zamanlan igin geleneksel yontemlerden
geligmis olmadig bulunmugtur. GPC daha kiigiik 6rnekleme araliklarinda (0.5 dak) daha iyi
kontrol vermektedir, ancak STPI daha biiyiik 6rnekleme araliklarinda (1 dak) gok etkilidir.
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