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Modeling and simulation of batch distillation unit

simulators for modeling, simulation and
optimization of a distillation process in the chemical
industries. Distillation is the technique of
preferential separation

Aspen Plus, Aspen HYSYS, ChemCad and MATLAB,
PRO are the commonly used process simulators for
modeling, simulation and optimization of a
distillation process in the chemical industries.
Distillation is the technique of preferential
separation of the more volatile components from the
less volatile ones in a feed followed by
condensation. The vapor produced is richer in the
more volatile components. The distribution of the
component in the two phase is governed by the
vapour-liquid equilibrium relationship. In practice,
distillation may be carried out by either two
principal methods. The first method is based on the
production of vapor boiling the liquid mixture to be
separated and condensing the vapors without
allowing any liquid to return to the still. There is no
reflux. The second method...

Process engineering

chemical products. Process engineering focuses on
the design, operation, control, optimization and
intensification of chemical, physical, and biological
processes
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Process engineering is a field of study focused on
the development and optimization of industrial
processes. It consists of the understanding and
application of the fundamental principles and laws
of nature to allow humans to transform raw material
and energy into products that are useful to society,
at an industrial level. By taking advantage of the
driving forces of nature such as pressure,
temperature and concentration gradients, as well as
the law of conservation of mass, process engineers
can develop methods to synthesize and purify large
quantities of desired chemical products. Process
engineering focuses on the design, operation,
control, optimization and intensification of chemical,
physical, and biological processes. Their work
involves analyzing the chemical makeup of various
ingredients...

Structured analysis

In software engineering, structured analysis (SA)
and structured design (SD) are methods for
analyzing business requirements and developing
specifications

In software engineering, structured analysis (SA)
and structured design (SD) are methods for
analyzing business requirements and developing
specifications for converting practices into
computer programs, hardware configurations, and
related manual procedures.

Structured analysis and design techniques are
fundamental tools of systems analysis. They
developed from classical systems analysis of the
1960s and 1970s.

Glossary of artificial intelligence

stochastic optimization methods use random
iterates to solve stochastic problems, combining
hot] . : hasti imization. Stochasti
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optimization methods

This glossary of artificial intelligence is a list of
definitions of terms and concepts relevant to the
study of artificial intelligence (Al), its subdisciplines,
and related fields. Related glossaries include
Glossary of computer science, Glossary of robotics,
Glossary of machine vision, and Glossary of logic.

Noisy intermediate-scale quantum era

combinatorial optimization problems that plague
industries from finance to logistics. Developed by
Farhi and colleagues, QAOA encodes optimization
problems

The current state of quantum computing is referred
to as the noisy intermediate-scale quantum (NISQ)
era, characterized by quantum processors
containing up to 1,000 qubits which are not
advanced enough yet for fault-tolerance or large
enough to achieve quantum advantage. These
processors, which are sensitive to their environment
(noisy) and prone to quantum decoherence, are not
yet capable of continuous quantum error correction.
This intermediate-scale is defined by the quantum
volume, which is based on a moderate number of
qubits and gate fidelity. The term NISQ was coined
by John Preskill in 2018.

According to Microsoft Azure Quantum's scheme,
NISQ computation is considered level 1, the lowest
of the quantum computing implementation levels.

In October 2023, the 1,000 qubit mark was passed...
Process design

Process Plant Design. Wiley. ISBN 9783527313136.
Kister, Henry Z. (1992). Distillation Design (1st ed.).
McGraw-Hill. ISBN 0-07-034909-6. Perry, Robert H.
&amp;
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In chemical engineering, process design is the
choice and sequencing of units for desired physical
and/or chemical transformation of materials.
Process design is central to chemical engineering,
and it can be considered to be the summit of that
field, bringing together all of the field's components.

Process design can be the design of new facilities or
it can be the modification or expansion of existing
facilities. The design starts at a conceptual level and
ultimately ends in the form of fabrication and
construction plans.

Process design is distinct from equipment design,
which is closer in spirit to the design of unit
operations. Processes often include many unit
operations.

Neural network (machine learning)

programming for fractionated radiotherapy
planning&quot;. Optimization in Medicine. Springer
Optimization and Its Applications. Vol. 12.

pp. 47-70. CiteSeerX 10

In machine learning, a neural network (also
artificial neural network or neural net, abbreviated
ANN or NN) is a computational model inspired by
the structure and functions of biological neural
networks.

A neural network consists of connected units or
nodes called artificial neurons, which loosely model
the neurons in the brain. Artificial neuron models
that mimic biological neurons more closely have
also been recently investigated and shown to
significantly improve performance. These are
connected by edges, which model the synapses in
the brain. Each artificial neuron receives signals
from connected neurons, then processes them and
sends a signal to other connected neurons. The
"signal" is a real number, and the output of each
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neuron is computed by some non-linear function of
the totality...

Glossary of quantum computing

{\displaystyle \mathrm {Im} \langle \psi |U|\psi
\rangle } . Magic state distillation is a process that
takes in multiple noisy quantum states and outputs

This glossary of quantum computing is a list of
definitions of terms and concepts used in quantum
computing, its sub-disciplines, and related fields.

Bacon-Shor code

is a Subsystem error correcting code. In a
Subsystem code, information is encoded in a
subsystem of a Hilbert space. Subsystem codes lend
to simplified error correcting procedures unlike
codes which encode information in the subspace of
a Hilbert space. This simplicity led to the first
demonstration of fault tolerant circuits on a
quantum computer.

BQP

In computational complexity theory, bounded-error
quantum polynomial time (BQP) is the class of
decision problems solvable by a quantum computer
in polynomial time, with an error probability of at
most 1/3 for all instances. It is the quantum
analogue to the complexity class...

Productivity-improving technologies

computers did allow more sophisticated control,
which led to improved product quality and process
optimization. See: Productivity paradox. In a lengthy

The productivity-improving technologies are the
technological innovations that have historically
increased productivity.
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Productivity is often measured as the ratio of
(aggregate) output to (aggregate) input in the
production of goods and services. Productivity is
increased by lowering the amount of labor, capital,
energy or materials that go into producing any
given amount of economic goods and services.
Increases in productivity are largely responsible for
the increase in per capita living standards.

Heat exchanger

refineries, reboilers used to heat incoming feed for
distillation towers are often heat exchangers.
Distillation set-ups typically use condensers to
condense

A heat exchanger is a system used to transfer heat
between a source and a working fluid. Heat
exchangers are used in both cooling and heating
processes. The fluids may be separated by a solid
wall to prevent mixing or they may be in direct
contact. They are widely used in space heating,
refrigeration, air conditioning, power stations,
chemical plants, petrochemical plants, petroleum
refineries, natural-gas processing, and sewage
treatment. The classic example of a heat exchanger
is found in an internal combustion engine in which a
circulating fluid known as engine coolant flows
through radiator coils and air flows past the coils,
which cools the coolant and heats the incoming air.
Another example is the heat sink, which is a passive
heat exchanger that transfers the heat generated by
an electronic...
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