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Buildings have received considerable attention as part of the sustainability agenda of 

countries around the world, and the emergence of green building design and certification 

frameworks such as LEED [1], BREEAM [2] and Green Star [3] have been a salient 

counterpart of this endeavour to guide in the sustainable design, construction and operation of 

buildings. Buildings are estimated to consume as much as half of an economy’s energy and 

lead to 40% of carbon emissions, which are testament of why so much attention is being 

given to green buildings as part of a green economy. Indeed the energy aspects of a building 

are allocated the greatest weightage in building rating frameworks amongst other criteria such 

as water, materials and indoor environmental quality. 

 

With extreme temperatures expected to increase further in summer and become lower in 

winter, there is a pressing need to find ways to reduce the air-conditioning energy demand in 

our buildings, and for a hot and humid island like Mauritius, the largest consumer in air-

conditioned buildings is HVAC, which can represent as much as 60% of total energy 

consumption in commercial buildings [4]. The consequence of relying solely on active 

cooling methods has already been experienced in the country with record peak electricity 

demand experienced in proportion to the ambient external temperature, with more frequent 

power cuts observed during this period due to exceeding power production capacity. 

Sustainability calls for decoupling our reliance on carbon emission-based grid electricity, and 

two approaches exist for achieving this: energy efficiency and renewable energy. 

 

Although not generally categorised as a source of renewable energy, ground source water and 

deep ocean water have been recognised as very effective strategies for meeting the full or 

partial cooling load of a building, with significant gain in coefficient in performance (COP) 

reported for cases where the ground source water is used for cooling the compressor at a 

potentially lower condensing temperature than commonly possible. For example, in the 

Mauritian context, condensing inlet temperature conditions of 35-40 C are typical given the 

ambient conditions in summer. The efficacy of ground source (and ground-coupled) heat 

exchanger systems has been such that these installations have been added on the list of green 

technologies supported and subsidised by governments around the world, leading to 

exponential increase in installation over the past decade [5]. In the current state, ground 

source and ground-coupled heat pump systems are almost inexistent in Mauritius, so based on 

international best practices and results obtained with installations worldwide, it is clear that 

Mauritius can bring benefit immensely by developing guidelines and providing incentives for 

the design and installation of such systems. 

 

The ability to draw deep ocean water at 6-7C, which is the chilled water temperature 

generated for feeding to fan coil units in normal chiller systems, means that the cooling load 

of buildings can be totally met without having to run the vapour compression cycle. However, 

the energy needed to run the circulation pump remains an auxiliary energy to be accounted 

for, but certainly significantly less than that consumed by a chiller system to produce chilled 

water. The power requirement of the circulation pump is dependent on the distance from the 
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building site to the location at sea where the cold water can be abstracted, meaning buildings 

close to the sea are better candidates in terms of pumping energy but also in terms of lower 

increase in temperature from source to the point of utilisation. Our hotels fit the requirement 

very well, given the need for air conditioning round the clock in summer conditions, 

otherwise during daytime for milder conditions. The cooling load of hotels typically range 

from 100 kW to 1MW depending on the size, rating and location of the hotel, representing an 

electrical demand of around 30 kW to 300 kW, that can be provided using deep ocean sea 

water. 

 

Given that sea water at this low temperature is available far at sea (typically 500 m to 1 km 

from shore), the investment can become cost prohibitive for facilities with lower cooling 

demand, and given that the temperature of sea water increases progressively from the targeted 

6 C temperature far at sea to 21 C, typical temperature for ground water in Mauritius, it 

means that there is a continuum of water temperatures below ambient air conditions in 

summer (35 C) from deep ocean water to underground water that can be harnessed by 

coastal building projects to offset their carbon footprint. The technological advancement of 

heat pumps fuelled by the high interest for such installation has led to heat pump design 

configurations that can be operate in direct or indirect mode in relation to the water 

temperature obtained. 

 

Therefore, it becomes possible to operate the heat pump in direct mode when the water 

temperature is low enough to cool air to be circulated to the interior building spaces or use 

the water in indirect mode for cooling the compressor, achieving a much improved 

coefficient of performance, as dictated by the specific performance curve of the HVAC 

system in use. Building energy modelling and simulations have shown around 15% energy 

savings when water at 21C is used as inlet condensing temperature, and simulations results 

can be used to steer the control strategy when choosing the intake water conditions when it 

becomes more energy efficient to operate in direct or indirect mode. Alternatively, building 

projects utilising only ground source water harnessed at the project site through boreholes can 

benefit from the improvement in COP by reducing the condensing temperature. The results of 

the study and published data are encouraging and show the great potential ground source 

water heat pump technologies represent for Mauritius, both coastal and inland. 
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