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The Special Issue “Feature Papers for Celebrating the Fifth Anniversary of the Founding of
Processes” represents a landmark for this open access journal covering chemical, biological, materials,
pharmaceutical, and environmental systems as well as general computational methods for process
and systems engineering. The Special Issue is available online at: https://www.mdpi.com/journal/
processes/special_issues/Feature_Papers.

Chemical Processes

A major focus of Processes is chemical process engineering with applications to both traditional
industries and emerging industries for renewable chemicals and energy production. The Special
Issue contains four papers in this area. The first paper describes the development and simulation of
a model prediction controller for achieving the desired viscosity curve in the continuous production
of a non-Newtonian fluid [1]. The second paper addresses the problem of minimizing fuel
consumption in fuel gas networks through a superstructure-based method and mixed-integer nonlinear
programming [2]. The interesting possibility of extending the favorable characteristics of cuboid
packed-bed devices originally designed for chromatographic separations to packed-bed chemical
reactors is explored in the third paper [3]. The fourth paper addresses the optimal design of ammonia
production plants based on adsorption for unreacted nitrogen and hydrogen recovery and wind energy
for electricity generation [4].

Biological Systems

The development of system models and process technology for biological applications is a major
focus area of Processes. The Special Issue contains five papers in this area. The first paper shows the
development of a systems model for investigating patient outcomes from liver surgery and determining
the processes responsible for liver failure [5]. The extension of the cybernetic modeling approach
to lipid metabolism in mouse bone marrow-derived macrophage cells is the focus of the second
paper [6]. The third paper addresses the metabolic modeling of cell-free protein expression through
adaptation of a genome-scale metabolic model and direct incorporation of metabolite measurements [7].
The engineering of cuboid packed-bed devices is revisited in the fourth paper by investigating the
effect of the length-to-width aspect ratio on chromatographic separation efficiency [8]. The fifth paper
reports on the computational development of a novel method for constraint-based metabolic modeling
of intracellular glycosylation reactions [9].

Materials Processes

Processes covers a wide range of materials related topics including fundamental modeling, process
technology, and applications. This diversity is reflected in the Special Issue through six contributions.
The first paper provides a literature-based comparison of rotor-stator mixing devices operated in batch
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and continuous modes [10]. Two contributions focus on challenges in pharmaceutical manufacturing.
The first paper describes the development of a database of multiphase reactions for synthesizing
small-molecule pharmaceutical to facilitate investigation of reaction-separation schemes [11], while the
second paper provides a complementary study on developing an ontological information infrastructure
for integrating data from pharmaceutical manufacturing plants and analytical laboratories [12].
The Special Issue also contains two contributions focusing on polymerization processes. One paper
investigates the experimental validation of a kinetic model for thermal spontaneous polymerization
of n-butyl acrylate) [13], while the other paper presents a MATLAB-based tool for copolymerization
reactivity ratio estimation based on error-in-variables models [14]. The sixth paper in this area
addresses the problem of materials processing through the development of a classification method for
identifying a promising experimental design region from a literature database [15].

Computational Methods

The development of novel computational methods with applications to systems modeling and
engineering is an important area of Processes. The Special Issue has two papers in this area. The first
paper addresses the problem of model-based experimental design based on global parameter sensitivity
measures and demonstrates the application of the methods through a case study on the synthesis of
a precursor for protein kinase inhibitors [16]. The second contribution describes the development of
a maximum entropy-based simulation method for analysis of metabolic pathways with application to
the central metabolism of the mold Neurospora crassa [17].

Other Topics

Processes contains an “Other Topics” section to compile papers that do not fit well in the other
four sections. The Special Issue contains two papers in this section, both focused on water systems.
The first contribution presents a combined feedforward/feedback model predictive control strategy for
minimizing disturbance effects in military water networks [18]. The second contribution investigates
the problem of optimal capacity planning in seawater desalination systems from a multiscale
perspective [19].

The Future of Processes

The Special Issue covers a broad range of topics consistent with the mission of Processes to become
a highly visible outlet for publishing novel studies in systems modeling, process engineering, and
associated applications. The journal will continue to solicit high-quality contributions in these domains.
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