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Abstract— The phenomenon of mean earth temperature is the 

property of earth that at a depth of about 1.5 to 2 m, the 

temperature of ground remnants nearly constant all through 

the year. This constant temperature is called earth’s 

undisturbed temperature which remains higher than surface 

temperature of earth in winter season and lower than surface 

temperature in summer. For effective utilization of heat 

capacity of earth, the earthen air tunnel heat has been 

introduced to building. The earthen air tunnel are considered 

as one of the most passive system due to its ability to provide 

both the effects; heating in cold months and cooling during 

warm months. They use the earth’s near constant 

subterranean temperature to warm or cool air for residential, 

agricultural or industrial used. This paper reviews the 

learning outcome from the case study Studio 8-8-8 

Abhalmaya an Architect Office in Sangli Maharashtra which 

represent the internal temperature difference of about 10% as 

compare to external temperature which are very much 

beneficial in a place like Sangli where average annual 

temperature is about 25.4 °C and average summer 

temperature is about 30 °C. 
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I. INTRODUCTION 

In today era the primarily used fossil fuels to heat and power 

our homes are convenient sources like coal, oil, and natural 

gas for meeting our energy needs, but as we know that this 

convenient sources have a limited supply of these fuels on the 

Earth. Research is carried out in order to increase a share of 

renewable energy source in the overall task of energy 

generation, specially the energy forms used in building. 

Various research efforts have been rationalized to prove the 

benefits these could be derived from the utilization of 

renewable energy for electricity. These sources are currently 

offered worldwide as an environment friendly which is the 

major focal advantage. In a developing country like India, 

there is a huge gap in demand and supply of electricity and 

rising electricity prices have forced us to look for cheaper and 

cleaner alternative. Earthen air tunnel heat exchangers 

(EATHEs) are simple systems to save energy in buildings. 

The EATHEs are considered as one of the most passive 

system due to its ability to provide both the effects; heating 

in cold months and cooling during warm months. They use 

the earth’s near constant subterranean temperature to warm 

or cool air for residential, agricultural or industrial used. 

A. Problem Statement 

As per the study by International Panel on Climate Change 

(IPCC) that CO2 emissions from buildings (including through 

the use of electricity) could increase from 8.6 billion tones in 

2004 to 15.6 in 2030 under a high growth scenario. The need 

and solution of today’s scenario is green technology, which 

is an environmentally friendly technology developed and 

used in a way that protects the environment and conserves 

natural resources. We have come to a point, where we need 

to pause and reflect on the growing green technology 

importance and why it is going to be important for humanity. 

Going green can only help us come out of the present tough 

situation. Before things turn for the worst, we should realize 

the green technology importance to solve this problem. 

B. Objective 

The research objectives for the research paper are as follows: 

1) To study on Earthen Tunnel for fresh air ventilation in 

Residential Building.  

2) To ensure sustainable development and preserve the 

environment for future generations.  

II. LITERATURE REVIEW 

Sr. No. Author Year Erudition from Research Paper 

1 Bojic et al. 2004 

1) Two pips and this model design for two material steel poly venial chlorides 

(PVC) 

2) The pipe length 50 m and inner and outer diameter 140 mm and 150 mm 

respectively at 1.5 m depth in soil. 

2 Kabashnikov et al. 2006 
The analytic and numerical model for investigation of soil to air heat exchanger 

laid for 2m depth. 

3 Kumar et al. 2007 

The temperature of room air conditioner, the outlet reduced from 9.75 °C with 20 

m earth air tunnel heat exchanger system to 40 °C with 80 m earth air tunnel heat 

exchanger system 

4 
M.K. Ghosal and 

G.N. Tiwari 
2008 

The thermal model developed at IIT, Delhi, India.The temperature is rise up to7–8 

°C and 5–6 °C reduction of temperatures for greenhouse air for winter and for 

summer period, respectively, due to incorporation of EAHE. 

5 Al-Ajmia et al. 2009 

A theoretical model of an EAHE is developed and Simulation results shown that 

the  a reduction of 1700 W in peak cooling load, with an indoor temperature 

reduction of 2.8 °C and have a potential for reducing the cooling energy demand in 

the typical house by 30% over peak in summer season. 
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6 Bansal et al. 2009 

EAHE systems have been studied to reduce heating load of buildings in winter. 

The 23.42 m long EATHE system discussed in this paper which gives the heating 

in the range of 4.1–4.8 °C for flow velocities of air 2–5 m/s. 

7 
ArvindChel and 

G.N.Tiwari 
2010 

1) EAHE system in building for New Delhi composite climate has been studied. 

2) Room air temperature during winter is 5-15 °C higher as compared to the 

ambient air temperature while lower during the summer.  

3) The results show that annual energy saving potential of building before and 

after integration of EATHE were 4946 kWh/year and 10321 kWh/year 

respectively. 

8 
SujataNayak and 

G.N. Tiwari 
2011 

The thermal model developed at IIT, Delhi, net electrical energy savings for the 

year is 805.9 kWh and annual thermal energy energy generated is 1006.2 kWh. 

9 
M. Maerefat and 

A.P. Haghighi 
2015 

1) Investigate the Passive cooling of buildings by using EAHE and solar chimney. 

2) Results reresents the optimum diameter for the cooling pipes (0.5 m) which 

gives minimum required number of  EAHEs. 

3) Long EATHE with the length of more than 20 m should be employed to provide 

thermal comfort condition. 

10 Bansalet al. 2014 

1) The model developed is validated against the experimental investigations in 

Ajmer (Western India). The 23.42 m long EATHE used for cooling in the range of 

8.0–12.7 °C for flow velocities of air is 2–5 m/s. 

2) Investigations on steel and PVC pipes have shown that performance of the 

EATHE system is not significantly affected by material of pipe. 

11 
O. P Jakhar and 

RajendraKukana 
2017 

1) The analysis carried out in the Bikaner region. 

2) The cooling effect of 13.85 and 9.22°C is obtained for the Sandy Loam Soil at 

inlet air velocity 9 m/sec for the temperature 47.6 and 39.3°C, respectively, at the 

inlet temperature (higher) and the outlet temperature (lower) 

III. METHODOLOGY 

The detail research methodology will be adopted such as 

follows 

 
Fig. 1: Research Methodology flow diagram 

IV. CASE STUDY 

A. Case Study Brief 

Project 
Studio 8-8-8 Abhalmaya - Architect 

Pramod Chaugule Office 

Location Sangli, Maharashtra, India 

Momentary of 

Building 

G+1, A Nature Tech Design Building 

(Winner of Commercial Workplace - 

Artists In Concrete Awards Asia Fest 

Mumbai, India, January 2015). 

Plot Area 4000 Square feet 

Project Type Commercial Building 

Date of 

beginning 
1st April 2008 

Date of 

Completion 
8th August 2008 

Concern 

Authority / 

Client 

Chaugule Patil Consultants  Pvt. Ltd 

Architect Ar. Pramod Chaugule 

Design team 
Ar. Pramod Chaugule, Ar. Akshay 

Salave & Ar. Shruti Dandekar 

Engineering 

Team 
Shirish Patil & Shrikant Patil 

Present status 

Work Completed in 8th August 2008 

and Building is in use from December 

2008. 

B. Case Study Location 

Sangli is a metropolitan city and the district headquarters of 

Sangli District in the state of Maharashtra, in western India. 

It is known as the Turmeric City of Maharashtra due to its 

production and trade of the spice. Sangli is situated on the 

banks of the river Krishna and houses many sugar factories. 

The latitude and longitude of study area Studio 8-8-8 

Abhalmaya building is 16°85ʹ76ʺ and 74°58 ʹ48 ʺ. 
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C. Learning from Case Study 

1) Design Philosophy 

Srl. 

No. 
Concern Approach 

1. 
Electricity 

conservation 

Using Hybrid System 

a. Wind mills for 

electricity generation 

b. Solar panels for 

electricity generation 

2. 
Waste Water 

Treatment 
SIBF system 

3. 

Temperature 

Reduction Inside 

Office Space 

Used Air tunnel System 

4. 
Reduces  Electrical 

Loads 

Use Of Maximum Natural 

Light And Ventilation 

5. 
Solid Waste 

Management 
By Vermicomposting 

2) Concept 

The structure is designed taking a holistic approach in 

consideration with local climate, local materials, and local 

people along with energy saving elements. It pertains to the 

eco-friendly principle which has been approach of the firm 

from its inception for all its projects. Design reflects the ethos 

of the surroundings - its culture and traditions. Rural, 

traditional and heritage aspects are perfectly blended in the 

design resulting in an eco-friendly structure. 

Fusion of Post Modern and Traditional Architecture is 

observed in façade and several interior elements. The shapes 

and forms reflect diverse aesthetics, with harmonious 

amalgamation of styles adopted for its own sake. Structure is 

designed to meet occupant’s need for thermal and visual 

comfort at reduced levels of energy and resource 

consumption. 

3) Practice of Sustainability in Building 

There are various sustainability forms practiced in the case 

study building, but our observation in case study area has 

been focused on earthen tunnel system in building. 

Although, Air Tunnel System technique is 

essentially used for cooling the air in Hot and dry climates, it 

can also be used for winter heating. Earth- air tunnels may be 

considered as special types of wind towers connected to an 

underground tunnel. Sangli has a semi-arid climate with three 

seasons, a hot, dry summer from the middle of February to 

the middle of June, a monsoon from the middle of June to late 

October and a mild cool season from early November to early 

February. The cooling process is based on the fact that the 

temperature a few meters below the ground is almost constant 

throughout the year. A wind tower is connected to the 

underground tunnel, which runs from the bottom of the wind 

tower to the basement of the building. The wind tower catches 

the wind which is forced down the tower into the tunnel. The 

temperature of the tunnel, being lower than that of the 

ambient temperature, cools the air before it is circulated into 

the living space. In winter, the temperature of the air tunnel is 

higher than the ambient temperature and hence warms the air 

passing through it. 

Sensible cooling can be aided by evaporative 

cooling. To reduce the underground temperature, the ground 

can be shaded using vegetation and can be wetted by 

sprinkling water. This water seeps through and dampens the 

tunnel walls. Consequently, air from the tunnel is evaporative 

cooled as it passes through the tunnel. Another variation 

possible is to use buried pipes instead in place of tunnel. 

In case study building, air tunnel is used for 

temperature reduction inside the office. Air from south-west 

is directed to air tunnel and through underground duct air is 

taken to the building. Underground duct is not constructed of 

RCC but is covered with tiles so that water particles from 

lawn above percolate till the duct and make air cool. Outlet to 

this duct is in the staircase block. 

Both the inlet and outlet of the duct are provided 

with jalis to avoid entry of insects and other reptiles. Inlet of 

air tunnel is L-shaped constructed of metal and has ‘TATTI’ 

attached to it. At the top of staircase turbo ventilator is 

provided to let hot air go out. The difference in temperature 

is about 10% when air tunnel is used. 

 

 
Fig. 2: Air tunnel System 

V. CONCLUSION 

The case study of corporate office of STUDIO 8-8-8 

ABHALMAYA illustrate the aim of a building design is to 

minimize the demand on non-renewable resources, maximize 

the utilization efficiency of these resources, when in use, and 

maximize the reuse, recycling, and utilization of renewable 

resources.. The application of earthen tunnel in building is 

capable of bringing a temperature difference of about 10% as 

compare to external temperature.  Use of Glazing on north 
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giving maximum glare less  natural light to working spaces 

which reduces use  of electricity during almost entire day 

except in rainy cloudy season. Even well naturally ventilated 

spaces avoiding use of fans and air-conditioning is not 

required at all in a place like Sangli where average annual 

temperature is about 25.4 °C and average summer 

temperature is about 30 °C. 
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