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Introduction

Office buildings (OFB) in Santiago (33°S) and Valparaiso (33°S), Chile, show higher cooling than heating energy demand. Overheating or high cooling energy consumption and glare
are recurrent problems in this type of buildings in these cities. In order to evaluate impact on thermal and lighting performance of OFB of these cities, a sensitivity study has been made.
Variations on window facade area, type of glazing, orientation, solar protection, nocturnal ventilation and respective impact on energy and lighting performance has been considered.
The methodology includes an evaluation of heating and cooling demand and variation of indoor temperature when no conditioning system is applied. For this purpose a dynamic si-
mulation software was used (TAS). The effect on natural lighting was also analysed using Radiance software. This analysis was made using Daylight Autonomy (DA) and Useful Da-
ylight lluminance (UDI), considering different sky conditions. Climate of Santiago (located between the coastal and the Andes Cordillera) is Mediterranean, with a high solar radiation

and high temperature oscillation between day and night. Mean max temperature is 29,7°C and mean min is 13°C for the warmest month of the year (Jan). Climate of Valparaiso show
lower temperature oscillation with mean max of 20,8 °C and mean min of 13,5°C for January.

Methodology

A sensibility analysis is developed considering a square building with office rooms on all 4 orientations. This 9 story building has been specially proposed for this sensibility analysis. Figure 1 shows a plan
(16X16m) of this building.
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Results _ Thermal Analysis
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Results _Lighting Analysis

High UDI (Useful daylight illuminance) values for over
2000 lux is observed in building without solar protection.

_ . Glare is highly possible to occur in different facade
J W , ) _ 0 é ‘ 6 | " orientations. Lower UDI values are reached with solar

protection, decreasing glare risk. (Figure 7). Values of

Daylight Autonomy (DA) for 500 lux shows that it is
possible to guarantee adequate illuminance level even
when blinds are used (Figure 6). High standard deviation
observed in UDI and DA (high size of blue bubbles) with
solar protection, suggest use of lightshelves.
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Conclusion

(1) Proposed methodology is very much effective to define design strategies for energy efficiency (EE) in office buildings (OFB). For EE, a simultaneous evaluation of thermal perfor-
mance and lighting comfort is highly recommended.

(2) Glare and overheating is possible to be avoided with different design strategies applied to OFB in Central Chile

(3) Solar protection with the lower window to facade ratio is recommended for lighting and thermal comfort in OFB of Santiago and Valparaiso, cities with very different climates.
(4) Nocturnal ventilation is recommended for lowering cooling demand of OFB.

(5) Attention to type of glazing (clear, selective, double or single) should be taken into account according to different facade orientation of OFB
(6) Lightshelves and solar protection (external blinds) are recommended for getting lower illuminance dispersion in OFB in Central Chile.
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