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Abstract 
Due to various reasons, people are becoming more 

interested in energy and how to reduce their 

consumption. This report will investigate how natural 

ventilation occurs and the potential of NUI Galway’s 

DSF. The research will evaluate the operational 

effectiveness of NUI Galway’s Double Skin Façade 

(DSF) utilising first principles calculations and real-

time data from the operating building.  

 

1. Introduction 
The Engineering Building, which was built in 2011, 

consists of four floors, with 400 rooms and has a floor 

area of 14,250m
2
 [1]. The building accommodates over 

1,100 students and 110 staff members. The building 

was built as a living laboratory with over 4,000 sensors 

and components installed, which provide information 

such as real time temperature, humidity, CO2, light, 

occupancy, energy consumption and weather 

conditions.  

 

 

Figure 1: NUI Galway Engineering Building 

 

The Engineering Building has a number of green 

technologies to make it more environmentally friendly. 

For example the building has chilled beam systems, 

natural stacked ventilation, solar hot water systems, 

ground source heat pump and a grass roof for water 

mitigation that also provides insulation to the building. 

As part of this study, the weather station located on 

campus will be used for monitoring the weather data. 

The weather station, which is mounted on the roof of 

the Concourse building, provides live data on the dry 

bulb temperature, humidity wind speed and direction, 

rainfall and the total and diffuse solar irradiance.  

Escalating energy prices due to increased energy 

consumption, has made people interested in green 

technologies, system efficiencies, CO2 emissions and 

reducing their energy consumption more than ever 

before. A DSF plays an important role in the ventilation 

of buildings, as it can reduce the energy consumption of 

a building and provide better air quality for the 

occupants [2]. This makes the building more 

environmentally friendly and overall more efficient.  

A literature review was done on the DSF design and 

how it affects the buildings performance, the different 

driving forces that occur within the façade and how site 

location/orientation affects parameters such things as 

solar radiation, operational effectiveness and airflow 

into the façade. This report discusses the various 

analytical equations [3] for calculating things such as 

the stack affect and pressure difference, as well as the 

advantages and disadvantages of using DSF’s. 

A number of sensors will be installed into the DSF 

after the first principle equations are done. These 

equations that can be seen in section 2, will determine 

the flow caused by the stack effect (1), the wind effect 

(2), the total airflow rate (3) and also the pressure 

difference (4). The data from the sensors will be 

collected and analysed. After the data is analysed it will 

then be compared to the first principle equations, which 

will give the operational effectiveness of the DSF.  
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