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CHAPTER 1 

INTRODUCTION 
   
  
1.1 INTRODUCTION  

 

With the on going trend, Every buildings came up with large windows glazing 
and inappropriate shading device. But they  have failed to cope up with the 
external conditions which lead to ingress of solar heat, causing discomfort it 
to the occupant. Commercial Building space accounts for 33% of the total built 
space and increasing at a rate of 8-10% annually. The average annual 
electricity consumption for space conditioning and lighting in India is around 
80 KWh/m2 and 160 KWh/m2.  
 
1.2 AIM 
1.3 The study is aimed at analyzing the energy performance of an existing office 

building and redesigning it to maximize energy saving through optimized shading 
device 

1.4 OBJECTIVE 
2 The main objective is to determine the optimum external shading device to reduce 

energy consumption  
3 And to compare the effectiveness of the shading device and its thermal performance of 

a building 
 
3.1 LIMITATIONS FOR THE STUDY 
4 Understanding the different aspect of designing office building with respect to the site 
5 Redesigning  a existing office building into a less energy consumption building by 

integrating passive strategies  and various shading device and renewable energy 
system 

6 STANDARDS Office building codes and norms from-NBC AND ECBC guidelines 
 
6.1 RESEARCH QUESTIONS 

 
1. HOW SHAING DEVICE AFFECTS THE ENERGY 
2. HOW GLAZING AFFECTS ON ENERGY CONSUMPTION 

 
 

7 LITERATURE REVIEW 
 

2.1 The study aims to critically analyze the various shading devices and their 

associated parameters 

THE ROLE OF SHADING DEVICE 

EFFICIENCY OF SHADING DEVICE 



9 

 

 

 
2.2 THE PROBLEM OF HIGHLY GLAZED BUILDING 

2.3  

 
 
 

Solar Study 

 

 Solar paths differ seasonally: in winter, the sun rises from the east and 

sets on the west, while in summer the sun rises from the north-east and 
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sets on the north-west. In the Northern Hemisphere, the sun’s movement 

is described by solstices and equinoxes. Solstices are the period of a year 

when the sun reaches either its highest or lowest point in the sky at noon. 

June 21 and December 22 are the two different solstices that respectively 

mark the highest and lowest point for the sun in the northern hemisphere; 

these days are also called summer solstice and winter solstice respectively. 

 

 
Shading Devices Shading devices have been prominent elements in architecture. 

Historically, porticos, colonnades, and overhangs have been used in different shapes 

and sizes as shading elements in buildings during different eras of architecture. Frank 

Lloyd Wright used shading strategies in the form of overhangs to shade, create 

thermal comfort and make an “aesthetic statement” (Lechner, 2014). Le Corbusier’s 

architecture highlighted the use of the “brise-soleil”, which means “sun breaker”, as a 

fixed structural sunshade. 
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Shading devices Buildings around the world require a large amount of energy for 

cooling, heating and lighting. Lighting in office buildings alone accounts for around 

20–40% of total energy used in the buildings 

Fixed Shading Devices Fixed shading devices can be horizontal, vertical, or a 

combination of both, commonly called an “egg crate.” Horizontal shading devices are 

effective on the equatorial facing façades when the sun altitude is high and are 

suitable for the summer months. Vertical shading devices are preferred in the east 

and the west directions where the solar altitude is low and the entire window faces 

the sun. 

External shading devices decrease solar heat gain by as much as 80% (Handbook, 
2009). A very deep horizontal overhang tends to trap hot air and can also be loaded 
with snow, while overhangs with smaller horizontal louvers in the horizontal plane 
can solve those problems. Vertical fins are recommended on the polar side in very 
hot places because the sun rises on the north-east and sets on the north west in the 
northern hemisphere during the summer months. Yet vertical fins, vertical slanted 
fins, and egg-carets are problematic because they obstruct view although eggcrate 
can be successful in hotter climates because they require less depth, and the higher 
global illuminance of lower latitudes can still admit adequate light through an egg-
crate. The positioning and inclination of shading can be determined by accounting for 
the angle of solar 21 incidence on the window during winter, window height and 
length, and height above the window 

 
Shading types  Description Recommended Direction Pros and Cons 

 

Overhang horizontal 

panel 

South, east, west  Traps hot air, Can be 

loaded by snow and 

wind 
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Overhand horizontal 

louvers in horizontal 

plane  

South, east, west Free air movement, 

snow or wind load is 

small, 

 

Overhang horizontal 

louvers in vertical plane  

South, east, west Reduces length of 

overhang, View 

restricted and available 

in miniature louvers 

 

Overhang Vertical Panel  South, east, west Free air movement, No 

snow load, View 

restricted 

 
EXTERNAL DEVICE 

 

.  

 

Vertical fins  East, west, north R restricted view; for 

north facades in hot 

climates only 

 

Vertical fin slanted  East, west Slant toward north, 

restricts view 

significantly 
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Eggcarate  East, west For very hot climates, 

view restricted and 

traps hot air 

 

Eggcarate with slanted 

fins  

East, west Slant towards 

north. 

View restricted, traps 

hot air and also for very 

hot climate. 

 

                                                                    LITERATURE REVIEW 

The potential of shading devices for temperature reduction in 

high-rise residential buildings in the tropics. 

• INTRODUCTION 

• The present study focuses on the effect of shading devices 

on the indoor temperature of high-rise residential buildings 

in the hot–humid climate of Malaysia..  

• Malaysia has a diurnal temperature range at a minimum of 

23–27 oC and a maximum of 30–34 oC 

• SIMULATION 

• A computerized simulation tool (IES) is used  

METHODOLOGY 
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To calibrate the building simulation, IES simulation results were 

compared with fieldwork data. The methodology was pursued in 

three phases. 

 The first phase was the data collection from the field.  

 The second phase was the verification and validation 

process, which included a model of the external shading 

device similar to the real one used in a residential unit.  

 The results of the field measurement were then compared 

with those of the simulations.  

 The last stage involved simulating the five proposed models  

with different types of shading device. 

 RESULTS AND DISCUSSION 

 The simulation output was compared with the fieldwork 

results for the indoor/outdoor temperature pattern for two 

consecutive days in the selected room (R1) under ventilated 

and unventilated conditions 
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3. CASE STUDIES: 

CASE STUDY: ARCOT PLAZA- CHENNAI 

 

THE DESIGN:  

The idea was to maximize the visibility of the building and tap the potential in terms of 

footfall as the site is located between the existing railway station and an upcoming Metro 

Station. The ground plane was designed as a public zone. The front edge of the site was 

designed as a Public Plaza extending the side-walk into the site with the building having an 

inviting double-height atrium for the Retail branch. The Office floors have a separate 

entrance lobby at the rear with a Vehicular drop-off. The top floor was designed as a 

premium office with a large terrace garden which cuts the heat load of the offices. 

. 
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SUSTAINABILITY: The Form of the Building was a direct 

response to the Climate. The Northern side faces the Street. 

Care was taken to protect the glass frontage of the building 

with appropriate and innovative shading-devices there-by 

providing effective day-lighting and reducing the solar heat-

gain on the building. The Retail Facade is protected by the 

Office Floors Cantilevering from above. The Western and 

Eastern Side have been designed with appropriate openings to 

facilitate Cross-ventilation inside 
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THE SUCCESS: The building has an iconic presence on the 

street and due to the sensitive design fetched higher RENT per 

SQ FT. Also the building consumes 15% less energy due to the 

climate-sensitive design features 
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• RADIATION ANALYSIS 

• HARMFUL RADIATION     

  

USEFUL RADIATION 

THIS IS THE RESULT OF 

HARMFUL AND USEFUL 

RADIATION OF THE 

BUILDING WHICH HELPS 

TO IDENTIFY THE AREA 

WHICH IS EXPOSED TO 

DIRECT SUN AND  THE 

OTHERS CAN BE 

CONVERTED INTO ENERGY 
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BEST ORIENTATION ACCORDING TO SOLAR RADIATION 
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RADIATION VALUE 

 

TOTAL DIRECT SUN HOURS 

 

IMAC VALUE 

THE RESULT OF SOLAR RADIATION ANALYSIS ARE SIMULATED FROM GRASSHOPPER 

 

SUMMARY AND CONCLUSIONS 
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In this study, the design and effects of an effective external shading 

device for an office building were examined. The reduction in cooling 

loads due to the blockage of solar radiation was also evaluated. For the 

design of the external shading device, the authors first calculated the 

average monthly temperature for the region where a target building was 

located. The period when the temperature exceeds 20°C was denoted as 

the overheated period, and the building was configured to be shaded 

during this period. A shading device was designed to differ depending on 

the direction of the target building, and its effects were evaluated by 

dividing them into the overshadowing percentage and the effect of the 

solarradiation blockage due to the shading device. 

4.  
 
CASE STUDY 2 
 
 RAMANIYAMS LORD BUILDING 

 
 
LOCATION: EKKATUTHANGAL 
ARCHITECT:RAMANIYAM 
AREA: 1.3 ACRES 
 
THE SITE IS LOCATED ON THE MAIN ROAD OF EKKATUTHNGAL AND THE BUILDING 
BLOCK IS DIVIDED INTO 2 BLOCKS WITH A RAMP AND THE BLOCK IS 6 AND 8 
FLOORS RESPECTIVILY 
 
1.THE BUILDING IS A WEST FACING PLOT. 
2.THE MAIN ROAD IS 80FT ROAD, 
AND THE METRO STATION IS WITHIN 4KM 
3.WEST-ENTRY 
4.EAST-VACCANT LAND ON EAST SIDE ,THERFORE INCREASE IN SOLAR GAIN 
5.WEST-RESDIENTIAL ZONES WITH LOW RISE 
6.NORTH-ANOTHER BLOCK OF LORD’S BUILDING OF 8 STORYS 
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SITE JUSTIFICATION 
THE BUILDING IS MAINLY TARGETED FOR ITS HIGHLY GLAZED STRUCTURE WHICH 
IS PROPOSED TO  REDESIGNED TO ACHIEVE ENERGY EFFICIENT OFFICE 
BUILDING AND THE SITE IS  LIMITED WITH 2 BLOCKS  
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THE BUILDING IS LOCATED ON MAIN ROAD OF THE EKKATUTHANGAL.THE 
BUILDING IS DIVIDED INTO 2 BLOCKS. 
BLOCK 1- AREA OF ONE FLOOR 17000 SQFT 
TOTAL AREA-9476.11 SQM 
OCCUPANTS-1053  
BLOCK 2-TOTAL AREA 7896.SQM 
TOTAL NUMBER OF OCCUPANT-877 
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4.0 METHODOLOGY: 
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5 CLIMATE ANALYSIS 

Chennai experiences warm and dry humid climate due to the coastal area. It does not 
experiences extreme variation in seasonal temperature.  This can increase discomfort 
considerably. Comfort band for Chennai- 20 deg.celcius to 24 deg.celcius. 

Temperature range: 

In summer it experiences 30-35 deg.celcius during daytime and in night 25-30 deg.celcius 
in winter 25-30 deg.celcius during day and 20-25 deg.celcius at night. The maximum 
temperature recorded is mostly around the month of MARCH, APRIL, MAY, JUNE being the 
recorded maximum of the year. As we look at the relation between the comfort bands the 
recorded temperature seems to be pretty higher than the comfort level. So a lot of design 
considerations has to be given to the control of daylighting in the building.  

 
Wind wheel: 
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The wind wheel explains the direction and the intensity of the wind approach in the region. 
The wind pattern is predominantly from the south east to North West direction and the 
temperature of the wind is also cooler compared to the south eastern wind which is high in 
temperature.  

 

  

 

 
 
 

 
Radiation range:  
The radiation range of Chennai recorded as high in the months of March and recorded low 
in the month of October. The Radiation chart explains about the level of radiation recorded 
in the region throughout a year. A theoretical radiation range is fixed to compare the 
measured level of radiation with the actual found out level of radiation. Since the radiation 
level is moderate paved surfaces should be considerably used. 
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SUNSHADING CHART: 
 
JUNE TO DECEMBER: 
The sun shading chart explains about the bearing angle of the sun from east to west 
through south and the amount of sun exposure a building receives in that angle .The 
shading region and the hours of exposure it receives from the sun’s radiation. This differs 
from summer fall and the winter spring. 
 

 
 
 
 
 
DECEMBER TO JUNE: 
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It’s almost same in the winter spring and the comfort level is increased bit compared to the 
summer fall in the month from Dec –March by day time and in the month of oct-dec. hence 
shading and cooling is required. 
 
PSYCHROMETRIC CHART: 
 

 
 

From the psychometric chart it’s clearly stated that 100% of comfort is achieved by using 
Passive and active techniques. 
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MAHONEY TABLE: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
INFERENCE: 
 
In this Mahoney table, the air temperature and relative humidity has noted for each month 
with monthly mean maximum and minimum. The sun path explains about the comfort band 
of the location. The inference of the chart depicts the comfort hour of the days from 7 to 
8:30 a.m. and evening time. Rest of the hours makes feel to discomfort. 
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6.SITE 
 

  
 
6.1 SITE PROXIMITY: 
 

 
 
 
  
 
 
 
 

•  
 
 
                                                             SECTION- BB’ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Schools, colleges 

It Companies 

Residence 

Others 
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