~ol) el 2

gy &g

(76) fﬁ ) 8l

Verse

oo

Sl

5999 )

(oo



Dedication

To my

Wife,

Son,

Parents,

Teachers ,

Brothers and friends .

With gratitude and love .

i



Acknowledgement

My faithful thanks and praise be to Allah for providing
me strength to conduct this research. I would like to
express my deep appreciation and sincere gratitude to
my supervisor Dr.lbrahim Hassan Elameen and my
Co-supervisor Dr. Gurashi Abdalla Gasmelseed for
their valuable guidance and supervision.

.Thanks are also due to my wife and son

Thanks are extended to everyone who assists me to
make this study possible.
.Thanks are also due to international research center

1ii



Abstract

Experimental data for the equilibrium of the Nile blend

crude was determined. The equilibrium data were correlated (using
short cut methods) and an equilibrium model was constructed. This
model coupled with a multicomponent material balance was used
for the determination of the number of theoretical stages, stage
.efficiency, and composition and temperature profiles

The work undertaken, lead to a novel design and

a mathematical model of the columns that can separate
multicomponent systems. Software was developed and might be
used for research and development as well as at the stage of
starting — up and shut down periods .A case study taking
Distillation Column Units( CDU) of Khartoum Refinery was
.studied and investigated

Three transfer functions around the condenser, the re

boiler and the feed plate were determined. A software of
MATLAB 7 was used to analys the system stability , these were

. Nyquist diagram , Bode plot and Routh Hurwtz
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Composition profile curves ,T-XY diagram as well as the
equilibrium curves were determined using ASPEN PLUS software
.for multicomponent systems

The transfer function's of the reboiler,condenser,and feed plate
were obtained .From the transfer functions created Nyquist
diagrams , Bode plots, were converted from Laplace domain to Z
.domain, using MATLAB?7 Software

X-Y profiles were determined using excel software. Also

several variables were obtained for the products of multicompent
.systems using ASPEN PLUS Software

Dimensions of the distillation column design were determined such
as number of theoretical stages, number of actual stages, feed stage
Jocation and efficiency

.A closed loop control strategy for the system was recommended
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