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Abstract—Now a days save electricity is major concern for societal needs. Various Conventional 
methods used for to save environment. To make comfort environment many techniques used like thermal 
comfort. The use of geothermal energy is the best way to make environment healthy for mankind and to 
reduce the demand of electricity which is increasing day by day. The Earth Air Heat Exchanger system is 
a best passive technology to the use of geothermal energy. The investigation shows the major temperature 
drop of 8.9 °C corresponding to inlet temperature (Tin) 41.9 °C on date 31 March 2017, minor drop of 1.1 
°C corresponding to inlet temperature (Tin) 26.2 °C on date 5 April 2017. In this research paper efforts 
will be made to study the accomplishment of low cost cooling system for hot-dry climate. 

Keyword - Geothermal energy, Passive, climate. 

I. INTRODUCTION 

This type of heat exchanger is good for making environment comfort for human beings. It uses the undisturbed 
temperature of earth for cooling the room. The undisturbed temperature remains constant. It consists of group of 
buried pipes under the earth through which the air passed through a fan or blower. The material of the pipe may 
be Poly Vinyl Chloride (PVC), Mild Steel and Concrete. The design parameters that impact the evaluation of 
this system are: pipe depth, pipe length, pipe diameter, air velocity, air flow rate, pipe material, pipe 
arrangement [1]. In this paper the Earth Air Heat Exchanger (EAHE) system is studied for hot-dry climate. Air-
conditioning systems is the largest energy consumer that is the biggest challenge which arisesnow days. This 
problem can be overcome by the use of ground coupled heat exchanger in air conditioning system [2]. It suitably 
meets heating and cooling energyloads of a building. Its performance is based uponthe seasonally varying inlet 
temperature, and out lettemperature which further depends on the groundtemperature [3]. 

This heat exchanger built by burying in the ground at a particular depth so that the required cooling and heating 
can be achieved from system. This air is often outside air for ventilation, but also useful for partially or totally 
managing thermal loads of construction [4]. In present research study efforts will be made to save electricity by 
proper set-up of EAHE in spite of using other conventional systems in houses. 

The climatic conditions and parameters used strongly affect this system. The modifications of the system 
depend upon the variation in the parameters used [5]. The set up is free from any dust particles enter into the 
pipe of heat exchanger which block the passage of air through the pipe. 

A large amount of the primary energy is consumed by space heating and cooling in buildings/houses. The 
requirement of huge renewable energy in the building sector and industrial establishments is the demand for 
sustainable energy and environments. Geothermal energy is one of the renewable energy sources that we utilised 
for supplying air at low expense of energy and with a low impact on the environment [6]. The utilizing styles 
and exploring methods are various, geothermal electricity, ground source heat pump, earth to air heat exchanger 
(EAHE), etc. are the main application measures. Among them, an EAHE has the advantages of simple system, 
easy implementation and low operation cost [7]. 

The use of earth as a component of energy system can be accomplished through three primary methods: direct, 
indirect and isolated. In direct system, the building is in contact with the earth through the pipes and fresh air 
form the environment maintains the comfort temperature. In the indirect system, the building interior is cooled 
by a low cost cooling system or by an earth air tunnel heat exchanger. The isolated system uses the geothermal 
temperature of earth to enhance the effectiveness of a heat pump by moderating temperatures [8].  

The ground temperatures at several depths can be measured, the overall heat transfer coefficient (overall HTC) 
can be determined; the heat exchange rate quantified. The HGHE consists of 50 m of length buried at 1 m of 
depth. The energy and exergy analysis of horizontal ground heat exchanger (HGHE) for hot climatic conditions 
can be determined [9]. The objective of this study is to found a low cost cooling system with the help of this 
passive method of cooling for ho-dry climate. 
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II. EXPERIMENTAL SET-UP AND INSTRUMENTATIONS 

It consists of burial concrete pipe of diameter 0.224 m and is buried in the soil at a distance of 1.5 m. The one 
end of buried pipe is open to the fields and other end is in the room for testing. A blower is connected to the 
open end of pipes which deliever air to the room for study. The temperature will be measured with the help 
RTDs of 0.5°C accuracy and least count 0.1°C, range 0-100°C. The RTDs are connected at two different points. 
One at the inlet to the pipe and other is at the outlet of the pipe. The arrangement of different instruments used 
for the investigation of the complete system shown in fig 1. 

 
Fig 1.Schematic Diagram of the experimental set-up 

III. METHODOLOGY 

The EAHE system is switch on and air is flows through the pipes from inlet to outlet from time 7.30 am to 4.00 
pm on eight days i.e 29 March 2017 to 5 April 2017. The temperature reading is noted for every half hour. The 
dry bulb temperature is noted at two points. The buried pipes and temperature indicators are shown in Fig 2.  

 
Fig 2.the buried pipes and temperature indicator used for study. 

IV. RESULTS & DISCUSSIONS 

A. EFFECT OF TEMPERATURE 

In the study of earth air heat exchanger temperature difference between the inlet temperature (Tin) and outlet 
temperature (Tout) plays an important role. The temperature drop of 2.1 °C is observed at 8.00 am which is 
caused by minor difference in inlet temperature and soil temperature. The inlet temperature line rapidly goes on 
increasing after 9.00 am due to rise in Tin temperature from value 30.6 °C to 32.3 °C. The drop of only 0.2 °C is 
available from time 11.00 am to 11.30 pm which is because of less heat transfer between air and soil at that 
time. The major drop of temperature is 7.4 °C experienced after 1.30 pm because of    excess rise in Tin to value 
36.4 °C. The maximum temperature drop is available because of maximum difference in inlet temperature and 
soil temperature which increasing the rate of heat transfers from air in the pipe and the soil. The lines of 
temperatures Tin and Tout come closer and closer after 3.00 pm and  the fall is equal to 5.4 °C due to decrease in 
inlet temperature and undisturbed temperature of earth. The undisturbed temperature of the earth is that 
temperature which remains almost constant throughout the year.  
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