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Objectives Building description Step 1 : Energy balance

. . . , Building case :
The main objective is to use sensitivity analysis to
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At the design stage, designers and technical engineers
focus their interest on the building envelope.

Figure 1 : Current building

Methodology Step 2 : qualitative phase : Morris method

Building simulation hypothesis: . 05

 EnergyPlus software for building simulation.

42 relevant input parameters deduced from the energy balance (opening factor, insulation thickness, 0.03 opening facter] 0.15- opening factor
concrete thickness, absorptivity, emissivity, solar factor, glazing thermal factor, shading, ...). ] o external wall absorptivity

* Inner temperature is fixed to 28°C in the ground floor and in the second floor. .0%0-02 7 % 017 |

* Only natural night ventilation from 9 p.m to 8 a.m is authorized. - emissivity

« All the windows have the same opening factor and during the night, internal doors are opened. " Exteﬁi?ﬁaﬁ%%w@mmmmt'on * el East insmﬂsmﬂém&"gﬁgm |

* Multizone description of the building. _ i vt A ‘ ‘ 0 i l l
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Latin Hypercube

Objective indicator : the zone thermal comfort Sampling (LHS)

* Higher the indicator, higher the thermal comfort.
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Step 3a : Quantitative phase with SRC method Step 3b : Quantitative phase with MARS/ANOVA method
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Step 4 : Building design advices Conclusion and perspectives \

. . . . . . Sensitivity analysis has been used at the design stage of a building refurbishment in order to
=> The opening factor is the most influent parameter during the summer period. propose design advices to improve the thermal comfort in a tropical environment.

> Al te thick i th tition i tf ble t d th | SA allowed to show the requirement to simulate the multizone building description in order to be
darge concrete tnickness in tne partition IS not ravorapie towar ermad able to guarantee thermal comfort for each zone.

comfort because of the small external temperature daily amplitude. . SA allowed to show the requirement to consider specific weather sequences in order to be able to
propose a compromise ensuring thermal comfort all over the year.

Perspectives would be to improve the robustness of the methodology in order to implement an
S€ason. easy-to-use tool intended to designers and technical engineers. /
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