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1.
ENERGETIC
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EXERGETIC
EFFICIENCIES OF PROCESSES ADAPTED FROM
ROSEN & DINCER (1997) AND GAGGIOLI (1980).

Introduction
A significant amount of the food
produced currently is wasted along
the food supply chain (Figure 1)
(Gustavsson et al., 2011). Therefore,
more sustainable ways in producing
and handling food have to be
practiced in order to make the most
optimal use of raw materials, of
discarded (and potentially useful)
streams and of energy and water
usage. Certain tools can be used for
the evaluation of unit operations and
for the valorization of waste streams.
However, one of the most common
bottlenecks encountered in the
assessment of sustainability of a
given system is the objectivity of the
method used.
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Exergy analysis compares a
process with an ideal and infinitely
slow process. Realistic time bounds
can be taken into account by the use
of finite time thermodynamics. In this
way light can be shed on alternative
routes for the minimization of the
“price of haste” that we have to pay
for a given process (Andresen,
2011).
Objective
The objective of this work package
(WP2) is to extract a generic exergy
based methodology for food chains.
This methodology will be further
extended by the concept of finite time
thermodynamics.

Approach
Selected cases of food chains will
be studied by exergy analysis and
alternative options will be looked at.
The impact of those alternatives on
the overall trade-offs in exergy
destruction along the food chain will
be
assessed.
Certain
food
processing unit operations will be
analysed by applying finite time
thermodynamics.

IN A NUTSHELL...
 Exergetic analysis of food chains
 Generalization of the methodology
on different food chains
 Application of finite time
thermodynamics on food
processes
 Development of “greener” rules for
redesigning food processes
 Cooperation with the ORL
department. The goal is to
develop of a tool for the food
industry for easier decision
making on sustainability issues
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A qualitative and quantitative tool
for such an assessment is exergy
analysis which only recently made its
way into the food industry (Apaiah et
al., 2006). This analysis can identify
processes that are inefficient from an
exergetic point of view even if they
seem to be energetically efficient
(Table 1).

Gaggioli, R.A., 1980, Second law analysis for
process and energy engineering, Paper
Presented at the AlChE Winter Meeting,
November, 1980.

FIGURE 2: SCHEMATIC REPRESENTATION OF THE
TOTAL PROJECT WHERE WP2: WORK PACKAGE
OF FPE AND WP3: WORK PACKAGE OF ORL.
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In the face of today’s challenge to make the healthy choice the easy choice, it is vital for the food industry and research organizations to pool knowledge and resources
for multidisciplinary research. TI Food and Nutrition, formerly known as WCFS, is a unique public/private partnership that generates vision on scientific breakthroughs
in food and nutrition, resulting in development of innovative products and technologies that respond to consumer demands for safe, tasty and healthy foods

