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# v B Research for Commercial Scale of Heat Inteqrated
Distillation Column

Research of Heat Integrated Distillation Column(HIDIC) has been started since
1980 in Japan in a method of reducing exergy loss. As a verification of HIDIC
theory, a bench plant has built and operated with binary feeds of benzene and
foluene in200. This column was a double tube, held vertically. OQuter tube of
double tube is named as Shell and inner tube named as Tube. Space of
Stripping Section of the column is room between Shell and Tube, also space of
Rectifying Section is room of Tube inside. The both spaces are packed with
Structured Packing. This type of column is called as Shell & Tube Type of HIDIC.
This column in bench plant maintained stable operation and accomplished an
operation on zero outer-reflux, which operation is impossible with conventional
distillation column. This showed the possibility of the high energy-saving. This
Shell & Tube type is succeeded to Pilot Plant in second-phase of HIDIC research.,
Since 2002, research for pilot plant, which is commercial scale, has been started.
A technique to select applicable feed specification of HIDIC is fixed by modifying
Column Grand Composite Curve (CGCC) of Column Target Method, which is
similar to HIDIC in heating and cooling of column stage. With this CGCC, a 12
component mixture consisting of mainly C5 hydrocarbons was selected as feed
specification. Another technique to design process of pilot plant is fixed by
making computer program to modify HIDIC, which is imaginarily separated o a
couple of conventional columns (Stripping and Rectifying). With simulation of this
program, design base of pilot plant is that number of theoretical stage is 35 each
in rectifying section and siripping section, and compression ratio of compressor
is 1.8. The structure of HIDIC is assembled from 7 pieces of double tubes with
result of Shell &Tube HIDIC in bench plant. Pilot plant was built in 2005. The
operation result of pilot plant is the same as the result of bench plant and
furthermore the result is that zero of reboiler load is accomplished and energy
saving of HIDIC is more than 60% compared with conventional distillation
~column. 11 years cost of energy saving only is approaching cost of construction
fee. The feasibility of this investment is accelerated with increasing cost of crude
oil. With high energy saving, HIDIC is expected a role of reducing emission of
carbon dioxide. An Ideal process of HIDIC is shown with heat exchange between
top product and feed.
A practical method to alter a conventional distillation column to HIDIC is
established by this research of pilot plant.
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