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In this paper, using a thermodynamic rules, a multigeneration energy system with an initial
stimulus of microturbine has been modeled. Then, using the concept of exergy and applying
economic and environmental functions, exergy efficiency and total cost rate are calculated as
two objective functions. Due to the contradiction of the objective functions, a multiobjective
firefly algorithm is used to optimize the system. To accelerate the process of optimization
and to prevent algorithm capture in local optimizations, new algorithms have been added to
the innovative algorithm. The result of applying the algorithm on the multigeneration energy
system will result in a set of Pareto-optimal solutions, indicating the compromise between the
target functions. A fuzzy decision making based on max-min approach is used to select the
desired solution between the Pareto-optimal solutions. In order to evaluate the efficiency of the
proposed optimization algorithm, the results of this algorithm are compared with two particle
swarm optimization algorithms and multi-objective genetic algorithm. Based on the results of
system optimization, the exergy efficiency can increase up to 69%. Also, considering the total
cost rate of the system as the only target function, this can be reduced to 572$/h.
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begin
Objective function f{(x)
Randomly initialize the population of fireflies x;(t), i =
1,2,..,n,

Compute the fitness value of each firefly by f (x;)
Define light absorption coefficient y and f3,
while (t < Maxgen)
fori =1 : nall n fireflies
for j = 1:i all n fireflies
if £(x;(0) > £ Gi(6)

Move x; towards x; according to equation (52)
Calculate the fitness value of x;(t) (new candidate solution);
end if
end for j
end for i
Rank the fireflies and find the current best
++t
end while
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Modares Mechanical Engineering

begin
Objective functions f; (x), f; (), ..., fyor (x)
Randomly initialize the population of fireflies
x;(t),i =12, ..,n,
Initialize Archive listand t = 0;
Compute the fitness values of all firefly by f; (x), f;(x),
v for (%)
Define light absorption coefficient y and S,
Update Archive list
while (t < Maxgen)
fori =1 : nall n fireflies
for j = 1: nall n fireflies
if x;(t) dominates x;(t)
Move x; towards x; according to equation (53)
Calculate the fitness values of x;(t) (new candidate
solution);
else
Move x; towards x; according to equation (56)
Calculate the fitness values of x;(t) (new candidate
solution);
end if
end forj
end for i
Update Archive list
++t
end while
Delete Extra size from Archive list using gridding and
Eq. (55)
end
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