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ABSTRACT 

 

 The rapid growth of energy use has raised concerns over problems in supply worldwide. 

This has caused the exhaustion of energy resources and severe environmental impacts such as 

depletion of ozone layer, global warming, and climate change. Efficient use of energy plays an 

essential role in minimizing energy usage and carbon dioxide emissions. This paper focuses on 

planning principles and number of parameters which affect the human thermal comfort in warm 

humid climate of Madurai. Climatic classification map of India has been included for 

identification of the climate of Madurai. Also Design recommendations on the building design 

provided by Mahoney tables are used to compare with the design techniques in a few case study 

buildings with vernacular architecture of this region. The main objective of this study is to 

explore the possible means and ways of improving and increasing the effectiveness of energy 

efficiency strategies of buildings in Madurai. 

 

Key words: Thermal comfort, Energy efficiency, Passive design, Climate, Energy. 

 

  

 

INTRODUCTION 

The Ministry of Power estimate about 20 to 25 percent of the total electricity consumed in 

government buildings in India is wasted because of inefficient design parameters of buildings, 

which results in an annual energy related financial loss of about 1.5 billion Rupees. (US $33 

million).Energy is the major factor required to achieve thermal comfort. India has different 

climatic conditions ranging from extremely hot conditions to severely cold conditions. Energy 

availability is scarce and people have to protect themselves from these extremities of the climate 

in a natural way.  The energy consumption in buildings is quite high and is expected to further 

increase because of improving standards of life and increasing world population. Air 

conditioning use has increasingly penetrated the market during the last few years and greatly 

contributes to the increase in energy consumption. The largest growth in GHG emissions 

between 1970 and 2004 has come from energy supply, transport and industry, while residential 

and commercial buildings, forestry (including deforestation) and agriculture sectors have been 

growing at a lower rate (IPCC, 2007). Continued GHG emissions at or above current rates would 
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cause further warming and induce many changes in the global climate system during the 21st 

century that would very likely be larger than those observed during the 20th century. For the next 

two decades a warming of about 0.2°C per decade is projected for a range of SRES emissions 

scenarios. Even if the concentrations of all GHGs and aerosols had been kept constant at year 

2000 levels, a further warming of about 0.1°C per decade would be expected. 

 

To achieve the collective objectives of energy savings and environmental protection in 

Madurai, eco-sensitive buildings or „green buildings‟ that utilize their resources judiciously, 

minimize their emissions and have efficient waste management systems, should be considered 

and designed. 

 

CLIMATIC ZONES OF INDIA 

Regions having similar characteristic features of climate are grouped under one climatic zone. 

Based on the climatic factors, the country can be divided into a number of climatic zones. Bansal 

et al. had carried out detailed studies and reported that India can be divided into six climatic 

zones, namely, hot and dry, warm and humid, moderate, cold and cloudy, cold and sunny, and 

composite. The criteria of classification are presented in Table 2.1 and Fig. 2.1 shows the 

climatic zones. A place is assigned to one of the first five climatic zones only when the defined 

conditions prevail there for more than six months. In cases where none of the defined categories 

can be identified for six months or longer, the climatic zone is called composite. According to a 

recent code of Bureau of Indian Standards, the country may be divided into five major climatic 

zones. Fig. 2.1 shows the corresponding climatic classification map of India. It is seen that the 

recent classification is not very different from the earlier one except that the cold and cloudy, and 

cold and sunny have been grouped together as cold climate; the moderate climate is renamed as 

temperate climate. However, a small variation is noticed as far as the land area of the country 

corresponding to different zones is concerned.   Each climatic zone does not experience the same 

climate for the whole year. It has a particular season for more than six months and may 

experience other seasons for the remaining period.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1:Climate zones of India 

Source: ECBC (2007) 
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CHARACTERISTICS OF WARM AND HUMID CLIMATE 

 

The warm and humid zone covers the coastal parts of the country. Some cities that fall 

under this zone are Mumbai, Chennai and Kolkata. The high humidity encourages abundant 

vegetation in these regions. The diffuse fraction of solar radiation is quite high due to cloud 

cover, and the radiation can be intense on clear days.  

Hence, the diurnal variation in temperature is quite low. In summer, temperatures can 

reach as high as 30 – 35 ºC during the day and 25 – 30 ºC at night. In winter, the maximum 

temperature is between 25 to 30 ºC during the day and 20 to 25 ºC at night. Although the 

temperatures are not excessive, the high humidity causes discomfort. An important characteristic 

of this region is the relative humidity, which is generally very high, about 70 – 90 % throughout 

the year. Precipitation is also high, being about 1200 mm per year, or even more. Hence, the 

provision for quick drainage of water is essential in this zone.  

The wind is generally from one or two prevailing directions with speeds ranging from 

extremely low to very high. Wind is desirable in this climate, as it can cause sensible cooling of 

the body. The main design criteria in the warm and humid region are to reduce heat gain by 

providing shading, and promote heat loss by maximizing cross ventilation. Dissipation of 

humidity is also essential to reduce discomfort. 

 

CLIMATE OF MADURAI 

 

Madurai is located in south-eastern India, on the banks of river Vaigai. Madurai district is 

extended to an area of 3,741.73 Sq.Kms. and is bounded by Dindigul district in the North, 

Sivagangai district in the East, Virudhunagar district in the South and Theni district in the West. 

It is one of the 30 districts in Tamil Nadu. The geographical location of Madurai is 9.93°N 

78.12°E. It is located at an altitude of 100.58 meters (330 feet) above sea-level.  

 

    
 

Figure 2: Location map of Madurai. 

 

 



American Journal of Sustainable Cities and Society                                                           Issue 3, Vol. 1 January 2014 

Available online on http://www.rspublication.com/ajscs/ajsas.html                                                  ISSN 2319 – 7277 

R S. Publication (http://rspublication.com), rspublicationhouse@gmail.com Page 187 
 

The climate is warm and humid, according to the classification of the climate zones in 

India in (Fig 1), with Northeast monsoon rains during October–December. Temperatures during 

summer in the months of march to June reach a maximum of 40°C and a minimum of 26.3 °C, 

though temperatures over 43 °C are not uncommon. In summer May is the hottest month .Winter 

temperatures range between 29.6 and 18 °C between the months of December to February. The 

average annual rainfall is about 85 cm. Monsoons - September, October, and November - are wet 

with intermittent showers; though not heavy enough. Madurai has two Meteorological 

Observatories, one is located at Madurai Airport and the other is in Madurai South. Fig. 2 shows 

the location map of Madurai and Fig.3 shows the overheated period of the year of Madurai for 

which protection from heat is required. Table 1 shows the climatic chart of Madurai for the year 

2010 with temperature, relative humidity and rainfall data in it. 

 

 

 

 

 

 

 

 

Figure 3.The required period of shading in Madurai. 

 

Table 1.Climate chart of Madurai. 

 

Year and month 

2010 

Max. 

Mean 

Min. 

Mean 

Humidity in % 
Rainfall in 

mm 
8.30 

hours 

17.30 

hours 

January 31.3 21.9 75 51 0.2 
February 33.5 22.1 76 39 0.0 

Winter season     
March 37.2 24.1 70 32 0.0 
April 38.7 26.8 66 42 14.2 
May 38.2 27.2 77 64 81.3 
Summer season     

June 37.4 26.5 63 49 77.9 
July 36.2 25.9 63 49 58.5 

August 36.4 26.3 60 51 85.5 
September 35.2 25.0 67 62 108.8 

South west monsoon     
October 33.9 24.1 73 63 189.9 

November 30.6 23.2 84 72 153.1 
December 29.4 21.9 78 64 63.5 

North east monsoon     
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THERMAL COMFORT 

The limits of existence can be defined in terms of deep-body temperature as lying between 35 

and 40 °C, the normal being about 37 °C. Skin temperature must be below deep body 

temperature, and the temperature of the surrounding environment must be below the skin 

temperature, if heat is to be lost. Where heat dissipation is not excessive, the conditions are said 

to be comfortable. These circumstances can be referred to as the comfort zone. 

The air temperature is an important factor in determining human comfort, but not the only one. 

The various heat exchange processes at the body surface are influenced by a number of 

environmental factors and the sensation of comfort or discomfort depends on the joint effect of 

all these. The four major factors can be identified: 

• air temperature 

• humidity 

• air movement 

• radiation 

Each can have a dominating effect. Other factors which affect comfort include clothing, activity 

level and acclimatization. Some psychological triggers, such as certain colours, also seem to 

affect comfort, and “state of mind” can have major effects on individual comfort sensations. 

Comfort zones therefore are very generally defined as the zone in which 80 percent of the 

population will experience the sensation of thermal comfort. 

 

BASIC PRINCIPLES IN ENERGY EFFICIENT PASSIVE DESIGN 

An energy efficient passive design helps to improve thermal comfort with minimized use of 

energy. Below is the list of aspects for energy efficient buildings that has been arrived at from 

the literature review consisting of different journals, books, researches and related websites was 

undertaken to establish the basic passive principles for designing energy efficient buildings and 

is based on the context of Madurai: 

1. Planning aspects: 

 Site analysis 

 Building form 

 Building orientation 

 Room orientation 

 Landscaping 

2. Building envelope: 

 External wall 

 Thermal insulation 

 Building material 

 Roof 

 Windows 

 

1. Planning aspects  

Orientation and spatial organisation affect the ability of a building to ventilate and receive solar 

radiation. To minimise solar gain and maximise ventilation, traditional buildings in hot humid 

climates usually employ spread-out plans and permeable internal organization.  
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2. Material, Colour and Texture, Vegetation 

Materials with low embodied energy like stone, adobe blocks, cob walls have high U values and 

greater time-lag. This can be an advantage for buildings used in daytime since it can prevent the 

heat from entering inside for a longer time. Smooth and light colour for exterior can help to 

reflect the solar radiation without allowing to transmit inside. Light colour walls and roof can 

reduce the heat from entering inside. 

 

Vegetation can be an effective means of moderating the temperature around a building and 

reducing the building‟s cooling requirement. Vegetation in the form of trees, climbers, high 

shrubs and pergolas, for example, can provide effective shading for the building‟s walls and 

windows. Ground cover by plants also reduces the reflected solar radiation and long-wave 

radiation emitted towards the building, thus reducing solar and long-wave heat gains. 

 

 

3. Cooling Techniques 

i)Ventilative Cooling 

Ventilation provides cooling by enabling convective heat transfer from a warm building‟s 

interior to a cool exterior. 

 

ii) Thermal Mass 

Thermal mass can be defined as a material that absorbs or releases heat from or to an interior 

space. It can delay heat transfer through the envelope of a building, and help keep the interior 

cool during the day when the outside temperature is high. 

 

ANNUAL THERMAL COMFORT ANALYSIS 

1. Mahoney tables 

The Mahoney tables are very useful traditional tools to give design solution for buildings with a 

set of reference tables used as a guide to climatic design which have been proposed by Mahoney 

(1968) and developed by Konigsberger et al (1975). These tables propose a climate analysis 

sequence that starts with the basic and monthly available climatic data of temperature, humidity 

and rainfall. These tables provide design guidelines by using climatic data and simple 

calculations. There are six tables; four are used to enter climatic data for comparison with the 

requirements for thermal comfort; and two reading off appropriate design criteria. The location 

,latitude, longitude and altitude is given in Table 2.The monthly climatic data including air 

temperature and relative humidity from the meteorological records (Table 1) are tabulated in 

Table 3 and Table 4.  

Table 2. Design conditions of Madurai 

 

 

 

 

 

 

 

 

Location Madurai 

Longitude 78.12˚E 

Latitude 9.93˚N 

Altitude 100.58m 
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Table 3 Mahoney table air temperature: ˚C 

Months of the year J F M A M J J A S O N D 

 Monthly mean max. 31.5 33.5 37.5 39 38.5 38 38 37 37 36 31 30 

Monthly mean min. 22 22.5 24.5 27 27.5 26.5 27 26 26 25 23.5 23 

Monthly mean range 9.5 11 13 12 11 11.5 11 11 11 11 7.5 7 

 

Table 4 Mahoney table relative humidity: % 

Months of the year J F M A M J J A S O N D 

Monthly mean max.a.m 75 76 70 66 77 58 53 53 62 66 65 81 

Monthly mean min.p.m 51 39 32 42 64 44 42 51 52 46 75 67 

Average 63 57.5 51 54 70.5 51 47.5 52 57 56 70 74 

Humidity group 3 3 3 3 4 3 2 3 3 3 3 4 

 

Table 5 Humidity group 

Humidity group 1 If average RH: below 30% 

 2 30-50% 

 3 50-70% 

 4 Above 70% 

 

 

Step  I – Humidity limits 

Procedure for tabulating Table 4 is as follows 

a. From the meteorological records from Table 1 enter the monthly mean maxima (early 

morning) and minima (early afternoon readings) of relative humidity (R H) in the first 

two lines of Table 4 

b. Find average humidity for each month by adding the above two values and dividing it by 

two. Enter the averages in the third line of Table.4 

c. Establish the humidity group for each month (1, 2, 3 and 4) according to the categories 

mentioned in Table 3.4. 

 After analyzing the climatic data in Table 3 and Table 4 thermal stress for day and 

night according to thermal comfort will be determined from Table 6.  
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Table 6 Thermal comfort limits for different humidity groups 

Comfort limits  
AMT over 20˚C AMT 15-20˚C AMT below 15˚C 

Day Night Day Night Day Night 

Humidity group 1 26-34 17-25 23-32 14-23 21-30 12-21 

 2 25-31 17-24 22-30 14-22 20-27 12-20 

 3 23-29 17-23 21-28 14-21 19-26 12-19 

 4 22-27 17-21 20-25 14-20 18-24 12-18 

 

Table 7 Diagnosis ˚C 

Diagnosis ˚C J F M A M J J A S O N D 

Monthly mean max. 31 33.7 36.4 37.1 37.8 38 38 37 37 36 31 30 

Day comfort  :upper 5 29 29 29 29 29 31 29 29 29 29 27 

lower 23 23 23 23 23 23 25 23 23 23 23 22 

Monthly mean min. 20.9 21.1 23.5 25.6 25.2 26.5 27 26 26 25 23.5 23 

Night  comfort: 

upper 
23 23 23 23 23 23 24 23 23 23 23 21 

lower 17 17 17 17 17 17 17 17 17 17 17 17 

Thermal stress: day H H H H H H H H H H H H 

night O O H H H H H H H H O H 

 

Table 8 will be classified under certain indicators in Table 9. The Mahoney tables include six 

indicators, three humidity indicator (H1-H3) and three arid indicators (A1-A3) given in Table 9. 

After the total number of each indicator is determined they will be tabulated in Table 10 and 

Table 11 and finally design recommendations will rise from these tables. 

 

Table 8 Humid and arid indicators 

 

 

 

 

 

Indicators              Totals 

Humid        H1 √   √       √ √ 4 

                    H2             0 

                    H3         √ √ √  3 

Arid            A1  √ √ √ √ √  √ √ √   8 

                   A2       √      1 

                   A3             0 
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Table 9 Nature of thermal stress 

Applicable when: 

In
d

ic
a
to

r Thermal 

stress Rain-

fall 

Humidity 

group 

Monthly 

mean range Meaning Day Night 

air movement essential H1 
H   4  

H   2,3 Less than 10 

air movement desirable H2 O   4  

Rain protection necessary H3                                                                       over 200mm 

Thermal capacity necessary A1    1,2,3 More  than 10 

Outdoor sleeping desirable 
A2  H  1,2  

 H O  1,2 More  than 10 

Protection from cold A3 C     

 

Table 10 gives to the designer the specifications resulting from the above indicators. 

Recommended specifications are grouped under eight headings. 

Table 10 List of detailed recommendations 

Indicators  totals  from Table 6   

H1 H2 H3 A1 A2 A3    

4 0 3 8 1 0    

Layout 

   0-10   
√ 1 

Orientation north and south axis(long 

axis east-west ) 
     

5-12 

0-4 √ 2 Compact courtyard planning 

Spacing 

11-12       3 Opening spacing for breeze penetration 

2-10      √ 4 
As 3, but protection from hot and cold 

wind 

0,1       5 Compact layout of estates 

Air movement 

3-12    
  √ 6 

Rooms single banked, permanent 

provision for air movement 
1,2   

0-5 

6-12 
   7 

Double banked rooms, temporary 

provision for air movement 
0 

2-12   

0,1      8 No air movement requirement 



American Journal of Sustainable Cities and Society                                                           Issue 3, Vol. 1 January 2014 

Available online on http://www.rspublication.com/ajscs/ajsas.html                                                  ISSN 2319 – 7277 

R S. Publication (http://rspublication.com), rspublicationhouse@gmail.com Page 193 
 

Openings 

   0,1  0  9 Large openings, 40-80% 

   11,12  0,1  10 Very small openings,10-20% 

Any other 

conditions 
    √ 11 Medium openings,20-40% 

Walls 

   0-2    12 Light walls, short time lag 

   3-12   √ 13 Heavy external and internal walls 

Roofs 

   0-5    14 Light, insulated roofs 

   6-12   √ 15 Heavy roofs, over 8hr time lag 

Outdoor sleeping 

    2-12  - 16 Space for out-door sleeping required 

Rain protection 

  
3-

12 
   - 17 Protection from heavy rain necessary 

 

 

Table 11 List of detailed recommendations 

Indicators  totals  from Table 6          

H1 H2 H3 A1 A2 A3    

4 0 3 8 1 0    

Size of opening 

   0,1  
0  1 Large                  40-80% 

1-12 
 2 Medium                25-40% 

   2,5   

   6-10   √ 3 Small                     15-25% 

   11-12 
 0-3  4 Very small            10-20% 

 4-12  5 Medium                25-40% 

Position of openings 

3-12    
  √ 6 

In north and south walls at body 

height on windward side 
1-2   

0-5 

6-12 
  √ 7 

As above, openings also in internal 

walls 0 2-12   

Protection of openings 

     0-2 √ 8 Exclude direct sunlight 

  
2-

12 
    9 Provide protection from sun 
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Walls and floors 

   0-2    10 Light, low thermal capacity 

   3-12   √ 11 Heavy, over 8hr time lag 

Roofs 

10-

12 
  

0-2    12 Light, reflective surface, cavity 

3-12 
   13 Light, well insulated 

0-9   
0-5 

6-12   √ 14 Heavy, over 8 hr time lag 

External features 

    1-12  √ 15 Space for outdoor sleeping 

  
1-

12 
   √ 16 Adequate rainwater drainage 

 

After analyzing the climatic data in the Tables 7, 8, 10 and 11 some preliminary design 

recommendations are formulated which give us some recommendations on the building layout, 

spacing, air movement, openings, walls, and roofs. The design recommendations from Table 10 

and 11 have been combined to achieve the overall design recommendations for an energy 

efficient building for the climate of Madurai in Table 12. 

 

Table 12.Design recommendations for Madurai 

 

The design recommendations given in Table 12 have been compared with the design techniques 

used in the selected case study buildings in Madurai. 

 

 

S. 

No 
Design parameters Design recommendations from Mahoney tables 

1.  Layout Orientation north and south (long axis east-west) & Compact 

courtyard planning 

2.  Spacing Open spaces for breeze penetration, but protection from hot 

and cold winds  

 3.  Air movement Rooms should be single banked with permanent provision for 

air movement  

4.  Openings Medium level of openings, 25-40% 

5.  Position of openings In windward side at body height 

6.  Walls Heavy, over 8 hr time lag 

7.  Roofs Heavy, over 8 hr time lag 

8.  Rain protection  Protection necessary for heavy rain 

9.  External features Space for outdoor sleeping  
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CASE STUDIES IN MADURAI 

1. CESCI, Madurai. 

The acronym CESCI stands for Center for Socio Cultural lnteraction. The centre is situated near 

Madurai, in the state of Tamil Nadu in southern India. CESCI was founded in 1996 by a Swiss 

woman, MajaKoene, together with Rajagopal PV, the initiator of the social reform movement 

EktaParishad. The Centre‟s main purpose is to provide a place to the activists of the social 

movement - EktaParishad, where they can get training, reflect on their work and take rest from 

their harsh everyday life.  

 

The campus consists of a group of buildings constructed by using traditional Indian techniques 

and materials. The accommodation is located in two wings, connected by the communal shower 

and toilet areas and has a capacity to accommodate a maximum of 50 people. The kitchen and 

the open-air dining area, with its traditional thatched roof, are located at the centre of the 

premises. An airy meeting and meditation hall, an open air amphitheatre, a library with video 

equipment, books and DVD‟s, as well as an additional meeting hall are arranged around an inner 

courtyard.  

 

The building utilizes the following passive design techniques and sustainable methods of 

construction to improve the thermal comfort and reduce the embodied energy of the building. 

Embodied energy, the energy consumed by harvesting, transporting, manufacturing, and disposal 

of materials, can be very high in most conventional building materials. 

 

Figure 4.View of accommodation rooms. 

The building is constructed of making maximum use of the locally available materials like 

mud, stone and wood. The use of cement and steel has been reduced to a greater extent thus 

reducing the embodied energy.The buildings are spread out to allow wind movement across the 

spaces. The longer side of the buildings is placed in the north –south axis. The western walls 

have fewer openings to avoid solar radiation.The walls are constructed of abode mud blocks of 

9” thick made from the mud available in the site. In some blocks the walls are plastered with 
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mud and straw mortar instead of cement. This is one of the most sustainable technique were the 

use of cement is reduced, however maintenance is required.  

Mud blocks have greater U-value than brick walls which helps in reducing the heat gain of the 

wall surfaces. The roof slab is sloped at some places and flat at others. It is constructed of filler 

slab to reduce the amount of concrete. The architecture used has employed very simple and 

traditional techniques. The use of steel, cement and concrete has been reduced to the 

maximum.There is a central courtyard and the rooms are placed around the courtyard. All 

doors open towards the courtyard (see fig 5).  

 
Fig 5: View of central courtyard 

 

Only main door is placed on the external wall. The courtyard is covered with vegetation to 

prevent solar radiation and reduce heat gain. The rooms have corridors spaces on the outer walls 

to avoid direct heat. (see fig 6) 

 

 

 

Fig 6: View of corridors spaces. 
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Figure 7 View of brick jaali. 

The windows are fewer and smaller in size to avoid direct heat gain. Brick and bamboo jaalis are 

given on the clearstory level for heat dissipation. The roofing is sloped and to protect from direct 

heat penetration.  

 

 

 

Figure 8 View of rain water gutter. 

A very traditional and simple technique has been used to drain excess rainwater. The rainwater 

gutter itself acts as sunshade. Shading is provided by vegetation on the surrounding ground 

surfaces with fast growing trees and shrubs to reduce indirect heat radiation. 
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2.Boystown high school, Pulloothu, Madurai. 

Boystown is an educational institution set on the foothills of a rocky terrain near Madurai just 

2km away from Dhan people academy. The building materials used for the construction of the 

structure has less embodied energy. The structure of the building is simple and uses the 

traditional technique of load bearing stonewalls and wooden trusses covered with asbestos for 

roofing.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 9 View of a building in boystown, Madurai 

 

The thick stone walls have high capacitance for not permitting the external heat to penetrate to 

the inside of the buildings. The sand stone walls are excellent insulators, and provide a high time 

lag. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 10: View of windows with stone lintels in boystown, Madurai 

 

The windows are fewer and smaller in size to avoid direct heat gain. Flat stone slabs are 

used as lintel slabs. Terracotta jaali work at the clearstory level for ventilating the hot air from 

the interiors. (fig 11) 
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Fig 11: Closer view of the clearstory with clay tiles 

 

The courtyards are placed in the centre to avoid penetration of solar radiation and heat 

gain. The walls inside the courtyard are covered are green covered to avoid the solar radiation 

through walls.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 12: Courtyard with green wall in Boystown ,Pullootu. 

 

The roof is made sloppy to create wind pressure and pass through fine openings provided 

above the lintel level on the wall. (See fig.13) 
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Fig 13: Multipurpose room with sloped roof and air openings 

 

The classrooms are oriented towards the north-south axis. Window and door openings are 

given on the eastern side to allow daylighting. Brick jaalis are given on the clearstory level for 

heat dissipation. So the thermal comfort is maintained inside the classroom during the hot period. 

 

CONCLUSIONS AND RECOMMENDATIONS 

By comparing the design recommendations of Mahoney tables with the vernacular design of the 

case study buildings it clearly shows that traditional construction techniques already uses the 

design guidelines for an energy conscious design. From the above study it is concluded that 

traditional techniques and climate study is very important for designing an energy efficient 

building. As the population keeps on rising energy demands also keep on rising. Excessive green 

house gas emissions (GHG) are a serious threat to the sustainability of the world. As builders and 

architects it is important to do an energy conscious building design. 

The advantages of energy efficient passive design in buildings are  

 

 Energy efficient buildings consume less than half of the energy required for conventional 

building methods leading to energy conservation. 

 Building techniques are simple and employ maximum local resources and skills. 

 Decentralized production systems and small-scale operations that generate local 

employment. 

 Reduce cost and energy involved in transportation of building products.  

 

Following energy efficient passive design strategies for buildings in Madurai have been arrived 

from the above study  

 

(i) Building materials play a significant role in energy conscious architecture. Building with 

natural materials like mud and stone can reduce the embodied energy and create a better 

energy efficient and healthy environment. 

(ii) Traditional techniques for construction are more sustainable than modern techniques. 

(iii)Orientation of the overall built form should be in co-ordination with the orientation of the 

sun to avoid direct heat gain and prevailing wind direction to improve the cross 
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ventilation. The best orientations are building should have longer sides facing north and 

south. 

(iv) Land-scape and other elements like green walls and overhangs is a passive energy saving 

technique. It provides shade and controls wind, solar radiation and temperature extremes 

of climate. 

(v) Buffer spaces in the form of corridors or vestibules can be provided between exterior and 

interior spaces, to dissipate the heat from outside before entering interiors.  

(vi) Central courtyard is preferable in hot humid climate which helps in achieving shaded 

spaces, natural light in most of the places and better circulation of air. 

(vii) The size of the windows and ventilators has to be determined after a thorough study of 

the day lighting factors and sunpath diagram for shading devices. Location of ventilators 

can be higher such a way that it helps to take the hot air out and improves cross 

ventilation. 
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