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A B S T R A C T   

This research compares the building energy consumption and the photovoltaic economic analysis between res-
idential buildings in Santiago de Chile and Santo Domingo of the Dominican Republic. The methodology 
considered thermal simulation, sizing of a solar PV system, an economic analysis and CO2 emissions given the 
solar resources of both countries. A scenario where the constructive systems are switched between the countries 
was also analyzed. A comparison of the energy performances of the houses exposed to other climate conditions. 
Results show that housing in Santiago de Chile required less energy than housing in Santo Domingo due to the 
fact that the thermal transmittance of the enclosures of the Chilean housing has better thermal behavior, 
compared to the materials of the Dominican housing. Dominican houses need a higher amount of electricity for 
air cooling due to the high temperatures in the tropic. Meanwhile, Chilean countries requires a higher amount of 
gas for heating purposes. The Dominican Republic lacks thermal regulation for construction material, and 
applying Chilean standards in Dominican houses, helped to lower the yearly electricity demand by 19%. 
Dominican constructions materials improvement could have an important impact in the country’s overall goal to 
lower CO2 emission and in-house energy savings. The economic analysis showed that the Dominican Republic 
renewable energies incentives contribute to the development of very attractive PV projects, meanwhile in Chile, 
the use of net metering instead of net billing could increase by 11 times the net present value of PV projects.   

1. Introduction 

Worldwide, the energy demand of buildings represents 35% of the 
final energy use, from which 56% is considered for water and space 
heating [1]. In terms of CO2, the building sector is currently responsible 
for approximately 40% of the global emissions [2], where 85% are 
caused by heating, cooling and lighting activities [3]. Therefore, as 
countries seek to reduce their CO2 emissions per capita and at the same 
time maintain current comfort conditions, the use of renewable sources 
becomes critical [4]. 

The Chilean reality reinforces the global trends as the energy demand 
of the residential sector accounted for 15.6% of the total in 2017, the 
third place after industry (38.6%) and transport (36%) [5]. Also, the 
energy consumed by Chilean houses is mostly used for heating and 

cooling (53%) and generating domestic hot water (20%) [6]. In terms of 
CO2 emissions, all these activities contribute to increase their produc-
tion, as the used energy sources are biomass (38.9%), electricity 
(24.0%), liquefied gas (22.5%) and natural gas (11.8%). 

In another American country, the Dominican Republic, the residen-
tial sector also demands an important amount of the total energy de-
mand. According to its last energy balance report, the residential sector 
was in the third place at energy consumption with a 23.5%, after 
transportation (39.7%) and industry (26.0%) [7]. Its energy consump-
tion profile differs from Chile, since its first and second consumptions 
are due to food cooking (68%) and space cooling (16%), respectively 
[8]. As the country has tropical weather, with high temperatures, its 
people tend to use more energy for air conditioners and fans, rather than 
domestic hot water. 

Considering the high energy consumption of the residential sector 
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