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Distributed evolutionary algorithm for co-optimization
of building and district systems for early community
energy masterplanning

Abstract

Buildings play a significant role in climate change mitigation. In North Amer-
ica, energy used to construct and operate buildings accounts for some 40% of to-
tal energy use, largely originating from fossil fuels [1]. The strategic reduction of
these energy demands requires knowledge of potential upgrades prior to a build-
ing’s construction. Furthermore, renewable energy generation integrated into
buildings facades and district systems can improve the resiliency of community
infrastructure. However, loads that are non-coincidental with on-site generation
can cause load balancing issues. This imbalance is typically due to solar resources
peaking at noon, whereas building loads typically peak in the morning and late
afternoon or evenings. Ideally, the combination of on-site generation and local-
ized storage could remedy such load balancing issues while reducing the need
for fossil fuels. In response to these issues, this paper contributes a methodol-
ogy that co-optimizes building designs and district technologies as an integrated
community energy system. A distributed evolutionary algorithm is proposed
that can navigate over 10'>* potential community permutations. This is the first
time in literature that a methodology demonstrates the co-optimization of build-
ings and district energy systems to reduce energy use in buildings and balance

loads at this scale. The proposed solution is reproducible and scalable for future

Preprint submitted to Applied Soft Computing November 9, 2017

Page 1 of 37



ISIf)rticles el Y 20 6La5 s 3l OISl ¥
Olpl (pawasd DYl gz 5o Ve 00 Az 5 ddes 36kl Ol ¥/
auass daz 3 Gl Gy V

Wi Ol3a 9 £aoge o I rals 9oy T 55 g OISl V/

s ,a Jol domieo ¥ O, 55l 0lsel v/

ol guae sla oLl Al b ,mml csls p oKl V7

N s ls 5l e i (560 sglils V7

Sl 5,:K8) Kiadigh o Sl (5300 0,00 b 25 ol Sleiiy ¥/


https://isiarticles.com/article/105507

