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Abstract. Geothermal energy is the energy contained as heat in the Earth’s interior and can be 
utilizedthrough horizontal or vertical tunnels to control temperature of home to earth’s level. This is known 
as ground-source heating and cooling. This paper emphasizes on the use of geothermal technologies on 
cooling and heating systems and describes the principle behind cooling and heating systemsand alsothe 
current geothermal technologies and systems. One of the technologies is Shallow Geothermal Energy which 
makes use of the heat energy in the first 100 to 150 meters below the surface. In order to show the potential 
use for Brunei Darussalam,measurement on the soil temperature is conducted to determine the temperature 
difference at each depth and also temperature of non-moving air in a room to determine temperature increase 
during the day and night.This will allow us to identify the potential future use of geothermal energy for a 
sustainable cooling and heating system in Brunei. Finally a brief discussion on comparing conventional 
system with geothermal system based on its efficiency, reliability, cost and its sustainability. 
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1. Aims, Purposes and Method of Investigation 
The aim of this paper is to identify the potential future use of geothermal energy for a sustainable cooling 

and heating systems in Brunei Darussalam and use the findings to proposea geothermal energy based 
solution reducing the current domestic energy demand. 

Brunei Darussalam, a country with area of 5,765 square km and a population of about 408,000 in 2010. 
Brunei Darussalam is endowed with rich resources of fossil fuels. Brunei Darussalam is currently embarking 
on its long term development plan called Wawasan 2035 to achieve its industrialization and economic 
diversification aspirations. Energy, a crucial necessity in the sustainable development of Brunei Darussalam, 
must meet the needs of today and the future without adverse effects to the environment [1].  

In the path of investigating the potential, there are several factors that need to be satisfied for efficient 
usage of geothermal. One is main factor is the soil temperature. It is very crucial to measure the soil 
temperature at different depths and understand it variations. These findings will help us to determine the 
optimum depth for geothermal systems and to obtain a rough guide for sizing the system based on amount of 
volume involved for cooling or heating. In our study measurements were recorded at different depths of 
0.2m, 0.4m, 0.6m and 1.0m using PICO Technology temperature sensor and data logger [4].The second most 
important factor needed to be determined is the estimated thermal loads of the house or the building for 
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Fig. 5: Frequency Distribution of temperature of indoor air, outdoor air &soil temperature at 0.4m 

The Figure 5 above shows that around 50% of the indoor air temperature is above the ground 
temperature and the soil temperature average at 28.9OC while the air temperature varies from 24OC to 35OC 
and the indoor air temperature varies from 38OC to 24OC. 

5. Measurement of Soil Temperature of Different Depths 
The temperature difference between the soil and indoor air can be utilized to bring down the indoor air 

temperature. Therefore in order to cover the range of temperature for the indoor air, a deeper loop can be 
built and hence soil temperature of different depths has to be measured. 

Table 1: Average soil temperature at different depths 

Soil Depth 0.2m 0.4m 0.6m 1.0m 
Temperature 28.50 28.50 28.37 28.35 

The temperature decreases as the depth increases. As seen from the data, there is only a small change in 
the average soil temperature at different depths and hence it seems not viable to dig deeper in to the 
ground.However in order to achieve 24OC which is optimum for geothermal, other cooling sources are 
needed such as using a river or a swimming pool. 

6. Comparisons and Conclusions 
The preliminaries studies show that geothermal technology can be applied during the day time as the ground 

temperature is lower than the indoor air and outdoor air temperature. In this case, the hot air from indoorcan be 
pumpedinto the ground to disperse the heat away. Even though the geothermal system cannot be directly applied 
as the cooling system as the temperature is not low enough, it can be used to reduce the energy consumption of the 
air conditioner by lowering down the temperature of the building. As seen before it is not cost wise to dig into a 
deeper ground to obtain lower temperature values. 

There are many types of geothermal heat pumps available in the current market. One of the dominating 
brands is Carrier [17]. In terms of efficiency, geothermal has a high efficiency coefficient compared to 
conventional air conditioners. However in terms of cost and reliability, conventional systems are higher than 
geothermal heat pumps. It is because geothermal systems require many types of equipment such as piping into the 
ground and it will be difficult for maintenance. 

From view of economic aspects, geothermal heating may generate up to 3.1 times and geothermal absorption 
cooling is 2.9 times as high revenue as power generation alone. However cost and payback period comparisons 
appear to favor power generation. It is due to initial cost and also cheap electricity [18].In terms of sustainability, 
geothermal heat pumps have the advantages over conventional air conditioner systems. This is because 
geothermal heat pumps run on a natural sources of energy which is renewable energy while conventional systems 
depends on electricity produced from burning of fossil fuels. At addition, geothermal system is environmentally 
friendly as it produces less greenhouse gases compared to air conditioners. Therefore, the only limitation for 
application the geothermal system is the initial high cost for installation of the equipment. Finally this paper has 
provided the stepping stone for our future research on geothermal systemsfor Brunei Darussalam. 
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