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Aims and objectives 

The main aim of the current project is to reduce the energy demand for cooling at 

residential sector of Greece during the summer period. This reduction intends to decrease 

the CO
2
 emissions which are in debt from the usage of the air conditioning and stabilize the 

electrical network (lower peak demand).The secondary aim of this research is to propose 

suggestions in order to reduce the capital cost of the cooling equipments which are used in 

the domestic sector. 

In order to achieve this aim a set of objectives has been established as follows: 

 Estimate the evaporative cooling potential in various climatic zones of Greece in 

relevance to the residential sector. 

 Evaluate the energy performance and cost effectiveness of Evaporative Cooling units 

in the above framework. 

 Propose which method of evaporating cooling and which equipment is more suitable 

for each climatic zone of Greece. 

 Propose (if such a solution proved to be economically advantageous) an integrated 

hybrid system to incorporate both Air Conditioning and Evaporative Cooling units, each 

of them appropriately dimensioned.    

Methodology 

 

Due to the nature of the project, 

which is bibliographic, the method-

ology that will be followed is al-

most be prescribed.  Searching the 

background literature would be a 

general plan of great importance, 

and after its presentation, the ap-

proach of the project’s particulari-

ties by our personal research is re-

quired to be done.  

Specifically, after a meeting with 

the supervisor, which would be 

very beneficial in order to discuss 

and comprehend the selected sub-

ject, a research based to the back-

ground literature is necessary to 

be done. The collected learning 

material would be the theoretical 

part of our project. At the next 

stage of our research, a more deep 

examination of the above material 

would be done in order to make 

clear which parts of the literature 

would be useful for our work. From 

this point, our personal research 

will be begun. Firstly, the estima-

tion of the evaporating cooling po-

tential in various climatic zones of 

Greece seems to be absolutely 

necessary. This would be achieved 

by the collection and study of cli-

mate information from each of the 

Evaporating Cooling Potential in the Residential Sector of Greece 

Expected Outcomes 

Evaporating cooling is a proven effective cooling technique. Its main advantage is that it 

consumes minimal energy during its operation, in comparison with the classic ways of air 

conditioning which are used almost exclusively in the domestic sector (air conditioning). 

Another but equally important advantage is that doesn’t use refrigerants fluids that pollute 

the environment and are responsible for the hole of the ozone in the atmosphere. 

Nevertheless, there are two very important restrictions that should be kept in our minds 

during its application. The already mentioned restrictions are caused by the humidity. 

According to the first one as long as there is high humidity level in a region, as much the 

efficiency of this technique is decreased. The second restriction has to do with the human 

health and the comfort conditions. The mentioned limitation can affect only direct 

evaporating cooling applications which use direct units and they increase considerably the 

humidity of space that we cool. According to recent research that has been developed on 

this subject, the findings show that the case of a hybrid system which will also incorporate 

evaporating cooling unit and air conditioning unit, is a much better choice.  Firstly, 

because it can cover large cooling loads that cannot be confronted only by evaporating 

cooling. Secondly, the above-mentioned problem of increased moisture of the space is 

significantly reduced with the dehumidifying which is made possible by the operation of air 

conditioning. 

Background  

Nowadays, it is commonly known 

that the need to decrease energy con-

sumption has become obligatory, in or-

der to obviate climate changes. A large 

amount of energy is consumed at the 

domestic sector. According to re-

search conducted by Mr. Santamouri, 

being mentioned to a published article 

[1], 1000 public and commercial build-

ings were submitted to investigation in 

1992 and the results revealed an an-

nual increase of 86-110 kWh/m
2

 to air 

conditioned buildings, compared to 

others, where air conditioning systems 

had not been applied.  

Alternative ways for cooling that had 

been previously rejected should be re-

examined for their efficiency. An alter-

native cooling method is evaporating 

cooling, whose application could de-

duct the effect of the aforementioned 

problems. The advantages of this 

method are being ensured by published 

simulations. N.Klitsikas, M. Santa-

mouris, A. Argiriou, D.N. Asimakopou-

los, conducted a simulation [3] at 1994 

that underlined an increase of the 

comfort hour when using “air coolers”. 

They concluded that the use of such 

devises could accomplish a reduction 

of the environmental temperature, 

leading to a rise of the mean monthly 

number of comfort hours. R. Belarbi 

and the F. Allard detected during their 

simulation [4], Coefficient of perform-

ance (COP) for direct 6 and for indirect 

4.7. The COP of this cooling mecha-

nism appears to be comparable to the 

corresponding of air-conditioning, en-

hancing further research. It would be 

wise to examine the method and ap-

preciate its effect to the climate of the 

domestic sector.  

One way is the direct evaporative 

cooling of the outdoor air which then is 

introduced into the building. The tem-

perature of the air is lowered and the 

water vapor content is elevated follow-

ing a constant wet bulb temperature 

(WBT). As being mentioned in HVAC 

Application Hand book by ASHRAE [8] 

the direct evaporating cooling process 

is an adiabatic exchange of heat. The 

second way is an indirect one [7], for 

instance the roof of the building can 

be cooled evaporatively by having a 

shaded pond over the roof and the ceil-

ing then acts as a passive, very effec-

tive, cooling element for the space be-

low. 
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