Accepted Manuscript

BUILDINGS

o etermabues oreal deveted s mvesbysts.
o ooy e o ey i bk

Title: Green Roofs Energy Performance in Mediterranean
Climate

Author: Cristina M. Silva M. Gléria Gomes Marcelo Silva

PII: S0378-7788(16)30012-3

DOI: http://dx.doi.org/doi:10.1016/j.enbuild.2016.01.012
Reference: ENB 6385

To appear in: ENB

Received date: 15-7-2015

Revised date: 5-1-2016

Accepted date: 14-1-2016

Please cite this article as: C.M. Silva, M.G. Gomes, M. Silva, Green Roofs
Energy Performance in Mediterranean Climate, Energy and Buildings (2016),
http://dx.doi.org/10.1016/j.enbuild.2016.01.012

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.enbuild.2016.01.012
http://dx.doi.org/10.1016/j.enbuild.2016.01.012

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24
25
26

Green Roofs Ener gy Performance in Mediterranean Climate
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ABSTRACT

This paper quantifies green roofs energy savings which is a challenging topic, namely in
Mediterranean climate with distinct heating and cooling seasons. The thermal behavior of a
green roof case study in Lisbon, Portugal, was assessed through an experimental campaign
during heating and cooling periods of the year of 2013. These experimental results were then
used to calibrate a building energy simulation in EnergyPlus. After validation, the numerical
model was used to compare the energy performance of intensive, semi-intensive and extensive
green roofs. The three green roof types lead to similar heating energy needs but extensive green
roof solution shows higher cooling energy needs than semi-intensive and intensive ones, of 2.8
and 5.9 times more, respectively. Furthermore, the performance of each type of green roof and
different insulation properties was compared to traditional roof solutions. With no thermal
insulation, extensive green roofs require 20% less energy use than black roofs and show a similar
annual behavior than white roofs. Semi-intensive and intensive green roofs energy use is 60-70%
and 45-60% lower than black and white roofs, respectively. Well insulated roofs do not take full
advantage of evapotranspiration cooling effects, which is particularly noticeable when

comparing with high reflective white roofs.

Keywords. green roofs, heating and cooling energy performance, experimental campaign,

building energy simulations, EnergyPlus, Mediterranean climate.

Page 1 of 24



Download English Version:

https://daneshyari.com/en/article/6730502

Download Persian Version:

https://daneshyari.com/article/6730502

Daneshyari.com


https://daneshyari.com/en/article/6730502
https://daneshyari.com/article/6730502
https://daneshyari.com

