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Introductory Analysis

This work deals with the application of project management methods in biomass research
for developing novel adsorptive materials based on bio-waste recycling and processing. For
this purpose, we have designed a methodological framework, under the form of an
algorithmic procedure, including the following activity stages and decision nodes (denoted
by a Latin letter in parenthesis or a number in brackets, respectively), interconnected as
shown In the corresponding diagram of Fig.1.
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(J):  Waste recycle.
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(L):  Waste disposal.

Waste incineration.

[I]:  Are there proper bio-waste species?

[Il]:  Are the respective bio-waste species adequate in quantity and supply rate in the
long-run In order to support production within the downstream unit higher than the
breakeven point (on condition of market availability)?

Figure 1: The methodological framework we have designed under the form of an algorithmic
procedure for applying a project management approach in developing waste-to-energy
processes and novel materials based on bio-waste recycling

[III]: Is the waste going to recycle or incineration or disposal (denoted by r, 1, d,
respectively) stage?

[IV]: Is the waste going to incineration or disposal stage?
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The project completion time X (considered as the independent/stochastic variable)
optimization is achieved by minimizing total cost C consisted of two conflict partial variables
C, and C,, representing cost of stage (F) and cost of the rest downstream stages, respectively:
the higher the cost C,, due to performing more scale-up effort, the lower the cost C,, due to
producing lower-cost of higher-quality product. X, Is estimated at C_, =(C,+C,) ;, as an
equilibrium point of this tradeoff, allowing for sensitivity/ robustness analysis to examine the
Influence/impact of endogenous and exogenous factors, like the accumulation of experience
In the time course (known as ‘learning by doing’) and the increase of oil prices in the long
run, respectively. C, a stepwise function, corresponding to five scale-up levels of
experimentation: Lab, Bench, Pre-pilot, Pilot, Prototype

Figure 4: Adsorption columns (top)
of stainless steel at lab/bench scale
and (bottom) of polymethyl-
methacrylate (PMMA) at Pre-pilot
(in the right hand side) and pilot
scale, adsorbing methylene blue on
modified biomass.

Within the same activity at a certain scale-up level, the duration T can be compressed by
Increasing the allocated resources and, consequently, the corresponding expenditure E.
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Evidently, there Is a limit, called ‘crash time’, beyond which no further reduction in the . /E'1+E2 . Elwl;lij:?
duration can be effected because of technical constraints. We can determine optimal duration o5 —nu = gq& ,/ E1
Topt @ Toin= (T1+T5)min, Where T, Is the indirect expenditure due to fiscal policy at both, g\ =t g
macroeconomic and microeconomic/sectoral levels, and E, Is the direct expenditure for the = &
resources to be used. E, Is an increasing function of T with an increasing rate (i.e., dg,/dT>0 L“/ - £
and d?E,/dT2>0), since risk and consequently the corresponding cost of money increases / =2 B2
disproportionally in the region of high T-values. On the contrary, Is a decreasing function of T
with an increasing algebraic or decreasing absolute rate (i.e., dE,/dT<0 and d“E,/dT%>0 or
d|dE,/dT|/dT<0) because of the validity of the Law of Diminishing Returns. The T -value Is u ME1L w VEL
determined at d(E,;+E,)/dT=0 or ME,=ME,, where ME,=dE,/dT and ME,=|dE,/dT]| are the o5 5
marginal values of E; and E,, respectively. g 2
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Figure 3. Dependence of cost C on project Activity Duration, T
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Figure 5: Dependence of Expenditure E on Activity
Duration T during compression, and sifting of T,
when (a) the rate of interest dicreases and (b) law
clauses become stricter.

min

1
>(opt

Project Completion Time, X

ACKNOWLEDGMENTS: Financial support provided by the Piraeus University Research Centre Is
kindly acknowledged.


http://www.unipi.gr/
http://www.unipi.gr/

