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Thinking of buildings as 
evolving ecosystems, 
their ability to perceive 
and exploit useful gradients 
can be enhanced through 
a deeper understanding 
of the role of irreversibility 
as the driving force of 
spontaneous processes, 
and imperfection 
as an intrinsic characteristic 
of architecture.

        

Building design strategies use 

high efficiency to reduce the 

energy consumption and 
dependency on fossil fuels. 

Living ecosystems use 
gradients and irreversibility

 (entropy increase) as a driving force,

 and increase their 

energy consumption 
over time.

Exergy, a function that combines 
energy and entropy 

through a reference state, 

quantifies energy quality
and look at real concerns in more depth.

PROBLEM 
High-efficiency buildings are high-cost 

and often not resilient. 

The world needs sustainable low-cost solutions (at 
least 93% of world population has very low income). 

There is not effective design guidance for low-budget 
situations: the energy conservation paradigm suggests 
expensive solutions and there are not real alternatives.

IDEA
instead of focusing on 
energy conservation, 

we could analyse 
effective energy interactions 
in low-cost architecture 
from an exergy perspective 

and search for 
exergy trends 

  

                      
  METHODS

The inclusion of exergy 
analysis in the dynamic 
simulation software ESP-r 
allows virtual experiments 
aimed to explore exergy 
trends and define exergy 
indices, in order to provide 
design guidance for 
low-cost resilient and 
sustainable buildings

Im
ag

e 
C

h
ris

 S
o

bc
z a

k,
 C

C
 B

Y
 2

.0
  

  
 h

tt
ps

:/
/w

w
w

.f
lic

kr
.c

o m
/p

ho
to

s/
ce

ris
/2

5 8
95

96
95

9

B
A

C
K

G
R

O
U

N
D

expected results

open-source dynamic 
simulation tool for building 

exergy analysis;
building design guidance 

based on exergy 
considerations
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