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ABSTRACT 

 
Wellness is an important parameter which will have to be addressed in the future built 
environments. As the man kind spends 90% of their life indoors and the indoor air quality is 
low compared to the outdoor air quality, the first of question of Wellness starts with here. 
Keeping this fact in mind, the importance of Wellness in Built environment post pandemic 
situation is alarming and achieving the same is a challenge. The current COVID 19 
pandemic situation have taught the human kind knowingly or unknowingly to live a 
Sustainable life, at the same time it has brought challenges for users’ wellness inside the 
built environment. As people spend most of their time indoors for work, the post pandemic 
Office spaces are going to be challenging in achieving the users’ wellness, at the same time 
maintaining thermal comfort for them. 

The aim is to study, understand and achieve the key factors of Wellness, Thermal Comfort 
and Passive design approach in designing an Office space which can respond in Pandemic 
conditions. The study will be carried out by understanding the guidelines of WELL Building 
Standard by the International Well Building Institute and Green Building rating system to 
achieve the mentioned key factors. 

An Exploratory analysis will be done to research, study and understand the parameters 
influencing the Built environment during pandemic situations. 

The findings of the research and the studied principles of Wellness and thermal comfort 
guidelines will channelize and incorporated in the design of an office building which can 
respond in any Pandemic situation. 

Key words: Pandemic, Wellness, Thermal comfort, Passive design, Office, Built 
environment. 
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CHAPTER 1 

INTRODUCTION 
   
  
1.1 INTRODUCTION  
 
The past Pandemic diseases in the history were due to respiratory infections which were 
airborne and also spread through social culture. The quality of indoor air also played a key 
role in the spread of such diseases. This is put the man kind to rethink their design and 
planning of built environment.  
 
The Past & the present Pandemic situations have similar properties with respect to the 
nature and spread of the pathogens in the human community and this may prevail in future 
too.  
 
Initially, the spread of the virus happened in poor ventilated spaces, spaces with HVAC and 
in colder areas. After few months of COVID 19 outbreak the pathogen started its evolution 
and taking a new life from the initial phase.  
 
The entire planet is fighting against the virus in various ways and strategies.  
 
Air is the primary medium of transmission of the virus and thus the indoor air plays an 
important role in the spread and transmission. The current COVID 19 pandemic situations 
have put 90% of our life to be spent in indoors.  
 
Why Office space in particular to Pandemic 
The one third of a day’s time is spent at work and the indoor environmental quality is given 
a secondary concern in most of the developing and under developed countries. Thus, 
achieving wellness for the occupants in work place is challenging. The aim of the study is to 
achieve wellness and thermal comfort for the occupants in an Office, which can perform 
well even during future pandemics. 
 
The necessary of Green or Sustainable building is not to satisfy the thermal comfort 
parameters alone, the wellbeing of the users should also be taken into account. The role of 
Indoor Air Quality in any Green building is an important factor, but not a mandatory 
parameter. A study says that the indoor air is polluted 5 times more than the outdoor air. 
Thus, indoor air quality needs to be addressed as a prime factor in a built environment. 
 
The indoor air quality in an office helps in occupant’s productivity, lesser sickness levels, 
less numbers of absenteeism. The quality indoor air is a non-legal right for all living being 
on the Planet. 
 
The theoretical studies convey that proper ventilation, design of necessary open spaces, 
connection to nature in a built environment, more numbers in air changes will rejuvenate the 
indoor spaces helping to fight the pathogens.  
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How to achieve in the Design 
The experimental studies prove that use of indoor plants as Green house or Phyto filters 
helps in cleaning the indoor contaminated air. 
 
The Well Building Standard by the International Well Building Institute nurtures 10 criterions 
in which the wellness of the human being is given priority and to be achieved in a 
Sustainable approach. The importance of wellness and achieving in a sustainable approach 
is going to be the future of built environment. Thus, IGBC and WBS will be incorporated in 
achieving the Wellness and thermal comfort of occupants in an Office design. 
 
1.2 AIM 
To study, understand and achieve the key factors of Wellness, Thermal Comfort and 
Passive design approach in designing an Office space which can respond to Pandemic 
conditions. 
 
1.3 NEED FOR THE STUDY 
The study focuses on the wellbeing and thermal comfort of the occupants and passive 
design approach in an office space. This is the need of the hour in the current and future 
pandemic situations. 
 
1.4 SCOPE AND LIMITATIONS FOR THE STUDY 
 
The key factor of the study is wellness and thermal comfort and various methods in 
achieving both will be studied from literature in detail. 
 
1.5 RESEARCH QUESTIONS 

 How wellness can be incorporated in the Built environment? 
 How the current Pandemic situation is going to influence the built environment? 
 How the offices will function Post Pandemics? 
 What are the indoor plants to maintain the indoor air quality? 
 How can wellness and thermal comfort go hand in hand in the future built 

environments? 
 How open spaces can be incorporated in designing a built environment which can 

act as breathing space in a building? 
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CHAPTER 2 
CASE STUDY 

   
2.1 CASE STUDY 1 – TRANSPORT CORPORATION OF INDIA, GURGAON 
The Architect have attempted to minimize energy consumption and particularly for air 
conditioning through various strategies in the design of the building fabric :  

• EXPOSURE – Compact shape and Compact height 
• INSOLATION - the amount of solar radiation reaching a given area 

      a. support framework for shading screens (Retract/ remove in              winter, stretch in 
summer) 
      b. forecourt, fountain court and garden terrace 
      c. trees and plants 
      d. control window area 
      e. venetian blinds in sandwich windows & external glass is tinted 
      f. self shading for small windows 
 

•  HEAT TRANSFER  
External wall area badly exposed to low morning/ afternoon sun. therefore, heat transfer 
through walls is controlled 
U - VALUE OF EXTERNAL WALL  
Large window (11% of wall area) - 2.8 watts/sqm k Small window (5% of wall area) - 6.42 
watts/sqm K Opaque area (81% of wall area) - 0.75 watts/sqm K Effective (average) “U” 
value - 1.35 watts/sqm K 
HEAT TRANSFER THROUGH ROOF  
Reflective Roof Surface U - VALUE OF ROOF - 0.6 watts/sqm K  

• INFILTRATION  
a. Tight windows 
b. Air lock lobby at entrance 

• INTERNAL MICROCLIMATE 
FOUNTAIN COURT 

- Evaporative cooling  
- Psychological comfort in seeing and hearing the play of water 
• ILLUMINATION 

Design for daylight, reduce electric lighting  
- Adequate daylighting throughout from courtyard from high window 
- Glazed partitions to cabins  
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Figure 2.1. – Transport Corporation of India, Gurgaon 
 

 
 
 
 
 
 
 
 
 

Figure 2.2 – Plan and Section of Transport Corporation of India, Gurgaon 
 

 
 

Figure 2.3 – Radiation and Daylighting Simulation, TCI, Gurgaon 
 



5 

 

 
 

Figure 2.4 – Wind flow Simulation, TCI, Gurgaon 
 

 
 

Figure 2.5 – Air quality, Gurgaon 
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The Air quality of Gurgaon is dangerous and unhealthy for the people to live in as it is in the 
range of dangerous. 
The office building designed with passive strategies and sustainable techniques might helps 
in maintaining the indoor air quality. 
The air quality of the indoors is not measured and proven, but the passive strategies 
adopted may help to an extent compared to any conventional building. 

 
 

2.2 CASE STUDY 2 – TERI SRC, BANGALORE 

 
Figure 2.6 – Passive Design Strategies, TERI SRC, Bangalore 
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Figure 2.7 – Radiation and Daylighting Simulation, TERI SRC, Bangalore 

 
Figure 2.8 – Wind flow Simulation and Air quality, TERI SRC, Bangalore 
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2.3 CASE STUDY 3 – DEVELOPMENT ALTERNATIVE WORLD HEADQUARTERS, 
DELHI 

 
Figure 2.9 – Passive Design Strategies – DAWHQ, Delhi 

 
Figure 2.10 – Passive Design Strategies and Air Quality – DAWHQ, Delhi 
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2.4 SPECIAL STUDY – PAHARPUR BUSINESS CENTER, DELHI 
 

 
 

Figure 2.11 – Sheet 1 – Paharpur Business Center, Delhi 
 

 
Figure 2.12 – Innovation in IAQ system in PBC, Delhi 
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2.5 SPECIAL STUDY – PLANTS HELP IN PURIFYING INDOOR AIR BY NASA 

 
Figure 2.13 – Indoor plants helps purifying indoor air by NASA 

 

 
Figure 2.14 – Phytofilter technique by NASA 

 
 
 
 



11 

 

CHAPTER 3 
METHODOLOGY 
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CHAPTER 4 
ANALYSIS AND RESULTS 

 
 

 
Table 4.1 – Guidelines from the Study 

 
4.1 – SITE SELECTION 

 
Figure 4.1 – Air quality study of Chennai 
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Figure 4.2 – AQI of Chennai 

 
 

 
Figure 4.3 – Master Plan of Mahindra World City, Paranur, Tamilnadu 



14 

 

Mahindra World City is an Infra structure developed by the Mahindra group in a Sustainable 
approach. MWC have automobile companies and research valley for automobile industry. 
SAMEEEKSHA (Small And Medium Enterprises: Energy Efficiency Knowledge Sharing, A 
Platform for promoting Energy Efficiency in SMEs) is a collaborative platform with TERI and 
MSME, which promotes and provides best operating practices with energy efficiency 
approach for the SME industry. Thus, MWC would be a right choice of having an 
organization similar to SAMEEEKSHA / TERI, where the training center cum administrative 
office building would be designed to benefit the present automobile companies in the 
locality  
MWC Chennai is home to companies such as BASF Catalysts, BMW India, Capgemini, 
Force Motors, Fujitec India, Infosys, Lear Corporation, Mahindra & Mahindra, NCR, 
Renault-Nissan, Timken India and TVS Group, among others. 
MWC Chennai is India’s first IGBC Gold Certified "green township." MWC Chennai is 
promoted in a PPP between Mahindra Group and Tamil Nadu Industrial Development 
Corporation Ltd (TIDCO). 
 
 
4.2 CLIMATE ANALYSIS 

 
Figure 4.4 – Annual Climatic parameters for Chennai 
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Figure 4.5 – Relative Humidity graph for Chennai 

 

 
Figure 4.6 – Sky cover and Global Horizon radiation for Chennai 
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Figure 4.7 – Solar Shading Chart for Chennai 

 
 

Figure 4.8 – Prevailing winds – monthly for Chennai 
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Figure 4.9 – Wind Speed for Chennai 
The wind movement observed in the hotter months like March, April and May are 
predominantly E-SE winds. 
The wind direction during the months of June and July are W – SW as the SW monsoon 
starts during these months. 
The wind direction during the months of August and September are more or less equally 
experienced in westerly as well as easterly directions. Since these months experiences 
rains in the city, the winds will not be with extreme temperature. 
The wind direction during the rest of the months experience E – SE – NE as the NE 
monsoon is experienced in the October and November months. 
Thus, Chennai’s wind movement is complementary and can be well addressed in design to 
achieve the passive strategy.  
 
The Psychrometric Chart conveys the following strategies to be incorporated to achieve the 
thermally comfortable design: 

1. Sun shading of windows 
2. Natural ventilation for cooling 
3. Fan forced ventilation for cooling 
4. Dehumidification needed 
5. Cooling strategies 
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Figure 4.10 – Psychrometric Chart for Chennai 

 
 

Figure 4.11 – Comfort Band for Chennai 
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Tcc = (AMT + 4) / 17.2 = 25.2°C, for the AMR 20°C, the comfort zone range is 4.0, thus the 
comfort band’s maximum temperature is 29.2°C and minimum temperature is 21.2°C. 
The comfort band for Chennai is shown and most of the months (8 months) experiences 
increased in ET (Effective temperature) and does not fall inside the comfort zone. 
Strategies to be adopted to maintain the air temperature that can make the occupants at 
comfort. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4.12 – Over Heated Period for Chennai 
 
The over heated period for Chennai could be observed in maximum part of the year and 
design of shading device is very important to give a solution for the same. 
 

 
Figure 4.13 – Nicol’s Graph for Chennai 
 
 

JANUARY - JUNE 

JULY - DECEMBER 
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The Nicol’s graph indicates the comfortable temperature in the month of May is 31.8° C 
which is experienced as the hotter month in a year, the coldest month is January and the 
comfortable temperature for this month is 27.1° C 

 

 
 

Figure 4.14 – Mahoney Table and Passive Strategies for Chennai 
 

ORIENTATION:  
A building elongated in the east-west direction exposes the shorter east and west sides to 
maximum solar heat gain and high afternoon temperatures during warm months. 
The building have to be designed in taking advantage of natural site energy flows by 
minimizing solar heat gain and allowing naturally occurring air currents to cool indoor 
spaces. 
Shape a building so that it: 

• Is elongated in the east-west direction; and 
• Has a narrow floor plate for incorporating cross or stack ventilation. 

Shade east and west walls and all glazed openings during the summer – all year in hot 
climates – and make the roof a light color. 
In hot-humid climates, create forms that shed water and shade both exterior walls and 
outdoor living spaces.  
During warm summer months, overhangs block unwanted direct sunlight from solar glazing, 
reducing cooling loads. 
Exterior horizontal louvers can also be used to shade south glazing.  
VEGETATION: 
Trees and vegetation shade buildings and surfaces, while water evaporating through their 
leaves lowers nearby air temperatures. 
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Locate: 
•  Trees on the east, west, southeast, and southwest sides of a building 
•  Ground cover and shrubs around buildings to lower air temperatures and reduce 

reflected sunlight.  
•  Trees in courtyards, parking areas, and adjacent to walkways. 

Vegetated pergolas and trees with a high canopy provide shade and allow in beneficial 
winds.  
SHADING DEVICES: 
External shading devices can reduce solar heat gain through glazing by up to 80%.  
Incorporate the following shading strategies: 

• Horizontal overhangs or louvers for solar orientations and 
• Vertical fins and egg-crate designs for other orientations. 

Adjustable shading devices can be repositioned to allow for seasonal temperature 
variations or user control during unusually warm or cool periods. Additional shading 
strategies include recessing glazed openings, and incorporating porches, balconies, and 
mature vegetation to shade east and west walls as well as outdoor areas. 
Buildings can be ventilated and/or cooled by taking advantage of naturally occurring wind 
currents. 
Window openings located perpendicular to prevailing winds, and coupled with openings on 
the opposite side of a space or building, will provide natural ventilation for fresh air and/or 
space cooling. Adequate cross ventilation will remove heat from a space or building and 
maintain indoor air temperatures lesser than the outdoor air temperatures. 
Guidelines for cross ventilation: 

• Locate inlet openings perpendicular to (or at most ±45° from) the prevailing winds. 
• Locate outlet openings on the opposite side of inlet openings, and make them equal 

to, or greater in size than, the inlet openings. 
Maintain an unobstructed path between inlet and outlet openings for adequate airflow. 

 
In hot climates, a light colored roof reflects sunlight, remains cooler, offsets CO2 warming, 
and reduces the amount of heat transferred to the interior of a building. 
Cool roofs have surfaces that reflect sunlight and emit or discharge heat efficiently, keeping 
them cooler on sunny days. The two surface properties that determine a roof’s temperature 
are solar reflectance and thermal emittance, which range on a scale from 0 to 1. The larger 
the two values are, the cooler the roof will be.  
Make the roof surface a light color and chose a roofing material that has a surface: 

• Solar Reflectance (SR) of > 0.7; and 
• Thermal Emittance (TE) of > 0.75. 

In hot climates, cool roofs can help mitigate urban heat islands 
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Figure 4.15 – Passive Strategies for roof, Chennai 

 
 
 
 

TRAINING CENTER (100 Persons) OFFICE SPACE (30 Persons) 

Meeting Rooms (2 Nos) 400 Sq.m. Admin office 120 Sq.m. 

Training Rooms (5 Nos) 400 Sq.m Conference 
facilities 

50 Sq.m 

Lounges 100 Sq.m Lounges 50 Sq.m 

Trainer Lounges 50 Sq.m Toilets 50 Sq.m 

Accommodation rooms (30 
Nos) 

120 Sq.m Services 50 Sq.m 

Library                                         200 Sq.m. 

Laboratory                                        200 Sq.m 

Recreational facilities                                         100 Sq.m. 

Kitchen & Dining facilities                                         300 Sq.m 

Site area – 9800 Sq.m (2.42 Acres)                    Total built up area – 3000 Sq.m 
(32292 Sq.ft) 

Table 4.2 – Area requirements for Design 
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4.3 SITE ANALYSIS 

 
Figure 4.16 – Site Demarkation with the Topography Section 

 

 
Figure 4.17 – Chronology of the Site 

 
The chronology of the site shows the development made to create the Satellite town. Since 
the Sustainable concept is maintained the City have maintained to retain the landscape 
undisturbed. The design will also lessen the impact to the environment through various 
Sustainable approaches. 
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Figure 4.18 – Site Topography and Drainage Pattern 

 
Figure 4.19 – Wind analysis in IES VE software 
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Figure 4.20 – Radiation Analysis in IES VE software 

 

 
 

Figure 4.21 – Shadow Analysis in Andrew Marsh software 
 



26 

 

 
Figure 4.21 – Onsite and Off site factors 

 
Figure 4.22 – Site Zoning 
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4.4 DESIGN RESULTS: 

 

 
Table 4.3 – Iterations for form evolution 
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Figure 4.23 – Schematic plan and Section 

 
 

Figure 4.24 – Form generation and space arrangement 
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Figure 4.25 – Schematic Section in the model 

 

 
Figure 4.26 – Initial Stages of Radiation Analysis 
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Figure 4.27 – Wind flow analysis 

 
Figure 4.28 – Development in the Section 
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Table 4.3 – Guidelines and Standards 
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Figure 4.29 – Shading device Calculation 
 

 
Figure 4.30 – Site plan with features 
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Figure 4.31 – Ground and First Floor Plans with the features 

 

 
 

Figure 4.32 – Second floor plan and Sections with features 
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Figure 4.33 – Final design with Solar radiation results 

 

 
Figure 4.34 – Daylighting simulation results 
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Figure 4.35 – Daylighting simulation results with UDI 

 
The Daylighting Simulation could be observed with achieving the 300 lux levels in working 
areas and more than 300 lux levels in the common areas. The UDI is also achieved at 58% 
where the threshold is met. 
 

 
Figure 4.36 – Envimet Analysis for RH and Wind 
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 Figure 4.37 – Envimet Analysis for Radiation 

 
Figure 4.38 – Envimet Analysis for Temperature 
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Table 4.4 – Rainwater Harvesting Calculation 

 

 
Figure 4.39 – Electricity and Solar Panel Calculation 
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4.5 MATERIALS: 

 
Figure 4.40 – Walling and Glazing materials 

 

 
Figure 4.41 – Roofing and finishing materials 

 
 
 
 
 
 
 



39 

 

 
CHAPTER 5 

CONCLUSION 
 
The role of indoor air quality is very important in keeping the occupants healthy and 
wellness. Maintaining the indoor air quality involves various parameters such as thermal 
control, foul control, acoustic control, humidity control, light control. Thus, all these 
parameters are achieved in the design and the results are proven through manual 
calculations and software simulations. 
 
The findings from the various study were incorporated in the design and the strategies and 
guidelines can be adopted in creating work environment that can respond during 
pandemics. 
 
As Sustainability is the key criterion, the same can be achieved with the Well building 
Standards, IGBC rating system for Health and Well being and Passive design strategies 
and can be adopted in achieving the design of office space which can respond to pandemic 
situations. 
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