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Abstract

The Fairconditioning Program conducted a workshop titled ‘Thoughtful Cooling – A Training of 

Trainers workshop to incorporate sustainability in the architecture curricula’ at Malaviya 
National Institute of Technology, Jaipur 2016. This report provides a basic understanding of 

proceedings carried out during the workshop, along with the feedback the Fairconditioning team 
received from the participants.
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1. Executive Summary 
The Indo-Swiss Fairconditioning programme organised its ‘Training of Trainers’ workshop 
on "Thoughtful Cooling - A Training of Trainers workshop to incorporate sustainability in 
the architecture curricula" for professors teaching architecture in August 2016. The 
workshop was conducted at Malaviya National Institute of Technology during 5th – 7th 
August 2016, in accordance with specific Memorandums of understanding signed with all 
participating institutions. 

17 Professors from 6 colleges attended the ToT workshop, and 7 trainers conducted the 
workshop over a period of three days, emphasizing on the significance of sustainability in 
architecture, aiming to embed sustainability as the third pillar along with structure and space 
through an array of lectures and group activities. The topics discussed during this workshop 
varied from Sustainable Cooling Technologies, Teaching Aids, Modifying the existing Syllabus to 
provide a better fit for the students, and Recommending Practices in sustainable architecture 
pedagogy.    


The trainings are part of the Fairconditioning programme, and are designed to significantly 
improve awareness, knowledge and know-how across tomorrow's architecture and building 
engineering graduates in the field of energy efficiency. 


Similar training workshops will be organized and targeted towards architecture and engineering 
colleges/universities across the cities of Delhi, Mumbai, Bengaluru, Chennai and Pune over the 
next two years.


The programme seeks to see energy efficiency being seamlessly integrated into the core curricula 
of architectural colleges and universities, so as to enrich the upcoming Indian workforce with 
graduates that will be able to handle the responsibility in India’s quest for an energy efficient, 
sustainable building growth. It further aims to provide a linkage between the sustainable energy 
industry and students or academia.


Shreya Mundhra 
Project Assistant, ACIP,

cBalance Solutions Hub

shreya@cbalance.in

+919637871713
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2. Introduction 
Devised by Noe21 (Geneva) and cBalance Solutions Hub (Pune), Fairconditioning aims to help 
countries in the tropical regions of the world address their cooling demand with the highest level 
of energy efficiency and lowest carbon emissions. June 2013 marked the beginning of this 
program, with the Pilot phase focusing on phasing out air conditioners using synthetic 
(fluorinated) refrigerants having very high global warming potential and phasing in energy efficient 
ACs that use natural refrigerants (propane), having low global warming potential.


Presently, Fairconditioning aims to inculcate a culture of energy efficiency in the cooling of 
interiors in India – involving academia, large corporations and practitioners in the building services 
area.  


Fairconditioning deploys four Projects to promote these objectives, each targeted at intervention 
groups who influence the perception of energy efficient technology and consumption patterns of 
a wide range of Indian industries and consumers: 


1. Academic Curricula Integration Project - ACIP

2. Technology Adoption Project - TAP

3. Building Energy Modelling and Advisory Project - BEMAP

4. Corporate Thermal Policies Project – CTPP (Up by 2°)
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3. Project Overview 

3.1.The Academic Curricula Integration Project (ACIP) 

The Academic Curricula Integration Project has been designed to enhance action-oriented 
understanding of sustainable cooling technologies (for the engineering students) and efficient 
building design centred around ECBC and other relevant sustainable design building guidelines 
(for architecture professors) through workshops designed to facilitate a two-way process of 
learning as well as syllabus integration of these programmes. These future professionals armed 
with up-to-date knowledge will be capable of integrating cooling load reduction strategies and 
sustainable cooling systems and energy efficiency principles in their practice. 


ACIP aims at an ambitious but realistic objective: In 5 years from now, leading architecture and 
building engineering curricula located in the 5 biggest urban areas of India will have integrated 
energy efficiency in the substance of their existing curricula.


After events such as the ones described below have been carried out, the ACIP team will carry a 
follow-up process with staff motivated to install elective courses on energy efficiency in 4th year 
curricula and to update the compulsory curricula for 2nd and 3rd year students (universities). 
Events are the visible part of this project designed to be followed with less visible but highly 
critical working relationships with staff motivated to bring and match best practices in the energy 
efficiency field with present student curricula.


Approached by the ACIP team, the heads of MNIT, Amity School of Architecture, Manipal 
University, Pearl Academy, NIMS and JNIT appreciated the programme's goal and were eager to 
be associated with the project. Memorandums of Understanding were signed with these colleges 
leading to the workshop activities described below.


3.1.1.Structure of the Project 
Academic Curricula Integration Project (ACIP) conducts workshops of two types: Training of 
Trainers (ToT) and Student Certificate Programmes. The goal of this program is to conduct these 
workshops across a minimum of 6 cities - Mumbai, Pune, Bengaluru, Delhi, Chennai and Jaipur – 
over the next two years. 


 
This programme unfolds in two fields of study and teaching: Architecture and Engineering 
(including both civil and mechanical engineering). Currently the working professionals, professors 
and fresh graduates are unaware of the best practices in Sustainable Cooling technologies, 
building construction techniques or sustainable architecture. With the booming real estate and 
construction sector, India requires people with such skills to move towards a low energy footprint. 


3.1.2.Strategy 
Methods of designing and building energy efficient buildings in India are widely available, but the 
problem lies in the implementation of these techniques to actual practice. This primarily happens 
because this knowledge is far from being transmitted to the next generation of Indian architects 
and engineers. The Training of Trainers (ToT) workshop aims to bridge this gap, by implementing 
techniques of sustainable architecture in the core curricula of the colleges and universities. These 
events organized by Fairconditioning bring a selection of specialised practitioners to share their 
knowledge with college staff and with students. Specialists are either architects, consultants 
specialised in assisting architects with energy related issues, engineers specialised in indoor 
cooling, etc. They are selected by the Steering Committee for their knowledge as well as their 
capacity to share their passion in a pedagogically effective manner. When one touches upon 
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several fields of activity (see detailed programme of events in annexes), three-day sessions are 
insufficient to teach new technologies and skills. However, these three days are sufficient to 
sensitize staff on new skills and to motivate them towards an inner-academy process leading to 
new electives and renewed curricula content. 


3.1.3.Steering Committee 
During the initial phase with MNIT – Malaviya National Institute of Technology, a steering 
committee was constituted comprising of the professors from the specific colleges and 
Fairconditioning staff and select advisory board members. The Steering committee developed the 
specific curricula for the workshops, selected the experts on subjects to carry out the training, 
and defined the venue and calendar of events.
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4. Workshop Proceedings 

4.1.Workshop Plan 
A renowned Architecture College (for its progressive teaching methods and vibrant faculty) is 
selected and then approached, to act as the project HUB College. Comprising of the project 
team, professors and department heads from the HUB College, a steering committee is created. 
This committee aids in the localization and customization of the training content in order to align it 
with the existing curricula that the colleges are affiliated with. Along with the HUB College, 4 other 
colleges are approached and a Memorandum of Understanding with each of them is signed, to 
affirm their intent to support the curricula upgrading by efforts of trained professors after the 
conclusion of the workshops. Each of the colleges attending this workshop needs to identify a 
blend of the most suited professors, ensuring that they cover the educational spectrum of design 
related (3 professors) and technical courses (3 professors) that will be attending the three-day 
Training of Trainer workshop.


4.1.1.Pre-Workshop Knowledge Dissemination 
The following themes - Architectural Design, Climatology, Materials, Building Technologies, 
Building Science and Services and History & Theory of Design were identified in order to ensure 
that all the subjects were covered during the training. All the modules and sessions of the 
workshop were designed to encompass the aforementioned themes. Furthermore, trainers were 
provided with a brief, which included the guidelines, limitations and the basic agenda of the 
workshop to ensure that the delivery was relevant and effective.


A pre-requisite for attending the workshop is the successful completion of an online course (a 
MOOC) created by the Fairconditioning team. The MOOC is a 9-module online course that helps 
establish a thorough foundation in scientific and technical concepts that are related to Building 
Physics, Passive Design Strategies and Sustainable Cooling Technologies. It is considered to be a 
pre-requisite since the ToT workshop will be intensely focusing on imparting pedagogy related 
training through the technical and design concepts discussed in the MOOC.


4.1.2.Workshop Activities 
The topics covered over the three days of the ToT workshop include a revision of the MOOC, 
followed by an introduction to Sustainable Cooling Technologies and the different ways in which 
they can be implemented into the syllabus of these colleges. The ToT project effort further 
encompasses devising and compiling of teaching aids (physical models, software tools, testing 
and evaluation aids) and conduct training sessions that empower, guide, and provide actionable-
knowledge to teachers who can then seamlessly embed syllabus content related to efficient and 
sustainable cooling strategies (design and technology) across courses covering climatology, 
building materials, building technologies, structural design, history and theory of design, 
architectural design and building science and services. Group activities involving professors from 
different backgrounds (technical and design) were carried out, which further helped in the 
redefining of existing curricula to achieve a sustainability-integrated syllabus. Extensive feedback 
forms were also provided to all the participants, in order to get their opinion to help improve on 
the organisational and content aspects of the workshop.


4.1.3.Post-Workshop Follow-Up 
Post-workshop follow-ups involve the establishment of city-level support groups comprising of 
resource persons who can be contacted by the professors for any problems they face in their 
efforts to integrate the augmented syllabi in college curricula. These groups will also involve the 
professors to be in touch with the Fairconditioning team for any guidance or assistance in the 
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implementation of a sustainability-integrated syllabus. Furthermore, teachers will have regular 
access to the physical teaching aids post successful completion of the workshops. This is 
anticipated to take the shape of a laboratory situated in a specific college campus or be 
conceived as a library wherein colleges could borrow aids for a limited period of time during the 
academic year. 

4.2.Workshop Stakeholders 

4.2.1.Trainers 
 
Table 1. Detailed list of the sessions conducted and the name and designation of the trainers. 

Trainer Sessions Conducted Designation/ 
Organization

Debashree Pal Rethinking Pedagogy
 Architect, Visiting 
Faculty – RV College 
of Architecture

Kushal Matai Best Practices in Sustainable Architecture 
Curricula-Syllabus-Lesson Plans, Pedagogy, and 
Teaching Aids, Building a Sustainability-Integrated 
Curricula-Syllabus (Humanities, Technical and 
Design), 

Architect

Nitin Pasricha Classroom Teaching Aids Project Manager – 
ACIP, cBalance 
Solutions

Shreya Mundhra Virtual Teaching Aids Project Assistant – 
ACIP, cBalance 

Surendra Shah Structure Cooling Founder, PanAsia


Suresh Vaidya Rajan Physical Teaching Aids Architect

Tarush Chandra Best Practices in Sustainable Architecture 
Curricula-Integration - Part 1 (Local)


HOD, MNIT 

Vivek Gilani  Warming Up, Climate Justice, Built Space and an 
Introduction to Fairconditioning (ACIP), Workshop 
Objectives and Participant Expectations, MOOC 
Recap 1 and 2, Natural Refrigerants, Radiant 
Cooling, Evaporative Cooling, Active Cooling, 
What Next?, and Feedback

Managing Director, 
cBalance Solutions

� 
9



4.2.2.Trainees 
Table 2. List of the participants and their respective colleges. 

4.2.3.Venue 
Malaviya National Institute of Technology (MNIT)


Jawaharlal Nehru Marg, Jaipur, Rajasthan - 302017


Name of Participant College/Organisation

Tarush Chandra Malaviya National Institute of Technology

Rajeen Shringi Malaviya National Institute of Technology

Apurva Sharma Malaviya National Institute of Technology

Vishruti Shastri Malaviya National Institute of Technology

Mayank Sharma Malaviya National Institute of Technology

Bhibhu K Nayar Malaviya National Institute of Technology

Manish Sharma Malaviya National Institute of Technology

Amit Jaglan The Oxford School of Architecture

Prateek Sudhakaran Amity School of Architecture

Deepti Rughani Amity School of Architecture

Apurv Prakash Amity School of Architecture

Sneh Singh Manipal University

Abhas Verma Manipal University

Vaibhav Kulshreshta Manipal University

Neha Saxena Manipal University

Pritam Lenka Pear Academy

MD Fuzail Jawaid Malaviya National Institute of Technology
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4.3.Workshop Outline 
    Table 3. Detailed list and narrative of the sessions conducted during the workshop. 

Day 1: Timing: 9.45am to 6.00pm

Numb
er Time Title

1.1 9:45 am – 10:00 am Warming Up 

Trainer: Vivek Gilani  

Session Jockey:  Nitin Pasricha 

The trainer facilitates collective understanding of agenda for 
the workshop, the contents of each module, the overarching 
objective of the workshop, and the final goal of the 3 day 
process.

1.2 10:00 am – 10:30 am Climate Justice, Built Space and an Introduction to 
Fairconditioning (ACIP) 

Trainer: Vivek Gilani  

Session Jockey:  Nitin Pasricha 

The trainer introduces the Fairconditioning Program, focusing 
on the Academic Curricula Integration project. The trainer 
additionally elucidates the relationship between the existing 
problems with our Built Space and Climate change, further 
underpinning the guiding principles of the overarching 
program, and the underlying reasons for devising this 
specific intervention. The trainer will further highlight upon 
the realm of curricula integration as viewed by the Program’s 
Executive Board and Board of Advisors.

1.3 10:30 am - 11:15 am Workshop Objectives and Participant Expectations 

Trainer: Vivek Gilani  

Session Jockey:  Nitin Pasricha 

The trainer presents the overarching workshop structure, 
content, activities and objectives. The trainer further 
highlights key takeaways - all in the context of embedding 
efficiency and sustainability into the curriculum cores:  A. 
Best Practices in Pedagogy, B. Physical, Virtual and 
Classroom Teaching Aids C. Redefining syllabus (topics 
within a course) within the boundaries of university curricula, 
D. Developing lesson plans to effectively deliver redefined 
syllabus.
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Break 
1 11.15 - 11.30 pm Recess for the mind

1.4 11.30 am - 12:30 pm MOOC Recap - Part 1 

Trainer: Vivek Gilani  

Session Jockey: Shreya Mundhra 

This session involves a topic-by-topic coverage of key 
concepts, ensuring that the nuances are absorbed and 
understood and the common pitfalls and misconceptions 
related to each topic are highlighted. Topics to be covered in 
this session include - Heat Transfer in Buildings, 
Psychrometrics and Climate Analysis. The trainer addresses 
the following: 1. The relationship between buildings and heat, 
2. The idea of cooling load and the primary processes that 
give rise to it, 3. The influence of sensible and latent heat on 
building design, and how the psychrometric chart for the 
building location helps aid this process, 4. Prioritisation of 
cooling load reduction and passive design strategies before 
exploring sustainable cooling technologies and renewable 
energy supply, 5. Teaching methods, exercises, activities that 
will be useful in conveying these concepts in the classroom 
and 6. Vital information with respect to technical concepts 
that architecture students need to understand in order to 
apply them in their design studios.
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1.5 12:30 pm - 1:30 pm MOOC Recap - Part 2 

Trainer: Vivek Gilani  

Session Jockey: Shreya Mundhra 

This session is the second part of the MOOC Recap, the 
trainer will cover the following topics - Thermal Comfort, 
Passive Building Design and Fundamentals of Solar 
Geometry. The trainer addresses the following key 
takeaways: 1. Establishing thermal comfort as the goal while 
recognizing artificial cooling as merely one of the means to 
achieve it, 2. Adaptive comfort criteria and its energy and 
environmental conservation benefits, 3. Prioritization of 
cooling load reduction and passive design strategies before 
exploring sustainable cooling technologies and renewable 
energy supply, 4. Reading solar charts for a given location 
and rapidly gauging passive design implications emerging 
from it, 5. Aids and tools for design passive features, 6.  
Teaching methods, exercises, activities that will be useful in 
conveying these concepts in the classroom and 7. Vital 
information with respect to technical concepts that 
architecture students need to understand in order to apply 
them in their design studios.

Break 
2 1:30 pm - 2:15 pm Fuel Up (Lunch, Walk, Breathe)
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1.6 2:15 pm - 3:15 pm Sustainable Cooling Technologies – Structure Cooling 

Trainer: Surendra Shah 

Session Jockey: Vivek Gilani 

In this session the trainer addresses Building Science and 
Services (BSS) professors to enable understanding of the 
courses related to fundamental science concepts underlying 
the technology, operation principles, environmental and cost 
benefits, safety and technical constraints.  It further aims to 
ensure that the professors are able to convey the 
environmental, spatial and structural implications, to the 
students, for using this technology in comparison to 
conventional HVAC systems for their building design. The 
trainer addresses the following key takeaways: 1. That these 
are already commercially available and implementable 
technologies. They are sustainable technologies and not 
alternative. 2. That the technology will be mainstreamed in a 
few years and hence the familiarity/fluency with it will be a 
part of professional competence for architects, 3. That 
space, structure and environmental implications of 
technologies are understood from an architecture student’s 
perspective to apply them in their design studios, 4. An 
environmental benefit of this technology as it reduces vapour 
compression, 5. Partial addressing of cooling load (does not 
dehumidify) can be overcome by blending with conventional 
HVAC systems to still derive energy efficiency and low f-gas 
benefits.
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1.7
 3:15 pm – 3:50 pm Sustainable Cooling Technologies – Natural Refrigerant 
Air Conditioning 

Trainer: Vivek Gilani 

Session Jockey: Shreya Mundhra 

In this session the trainer addresses Building Science and 
Services (BSS) professors to enable understanding of the 
courses related to fundamental science concepts underlying 
the technology, operation principles, environmental and cost 
benefits, safety and technical constraints. The trainer further 
aims to ensure that professors are equipped with adequate 
knowledge to convey the environmental, spatial and 
structural implications, to the students, for using this 
technology in comparison to conventional HVAC systems for 
their building design. The trainer addresses the following key 
takeaways: 1. That the teachers are able to recognize, and 
further help their students to realize that these are already 
commercially available and implementable technologies. 
They are sustainable technologies and not alternative. 2. The 
Teachers are able to recognize that the technology will be 
mainstreamed in a few years and hence the familiarity/
fluency with it will be a part of professional competence for 
architects, 3. That space, structure and environmental 
implications of technologies are understood from an 
architecture student’s perspective to apply them in their 
design studios, 4. The environmental benefit of this 
technology as it replaces f-gasses, 5. Safety implications and 
application constraints.

� 
15



1.8
 3:50 pm – 4:30 pm Active Cooling Principles 

Trainer: Vivek Gilani 

Session Jockey: Nitin Pasricha 

In this session the trainer explains professors to enable 
understanding of the courses related to fundamental science 
concepts underlying the technology, operation principles, 
environmental and cost benefits, safety and technical 
constraints. The trainer further aims to ensure that professors 
are equipped with adequate knowledge to convey the 
environmental, spatial and structural implications, to the 
students, for using this technology in comparison to 
conventional HVAC systems for their building design. The 
trainer addresses the following key takeaways: 1. Heat 
transfer processes that comprise a conventional refrigeration 
cycle, 2. Primary pieces of equipment that perform functions 
in a conventional HVAC system, 3. Concepts of HVAC 
efficiency and key environmental issues arising out of the use 
of conventional HVAC: energy intensiveness, direct and 
indirect GHG emissions, Total Equivalent Warming Impact 
(TEWI) of f-gas refrigerants and 5. Space, structure and 
environmental implications of technologies.

Break 
3 4.30 pm - 4.45 pm Recess for the mind
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1.9 4:45 pm – 5:25 pm Sustainable Cooling Technologies – Evaporative Cooling 

Trainer: Vivek Gilani 

Session Jockey: Nitin Pasricha 

In this session the trainer addresses Building Science and 
Services (BSS) professors to enable understanding of the 
courses related to fundamental science concepts underlying 
the technology, operation principles, environmental and cost 
benefits, safety and technical constraints. The trainer further 
aims to ensure that the professors are able to convey the 
environmental, spatial and structural implications, to the 
students, for using this technology in comparison to 
conventional HVAC systems for their building design. The 
trainer addresses the following key takeaways: 1. That these 
are already commercially available and implementable 
technologies. They are ‘sustainable’ and not alternative 
technologies, 2. That the technology will be mainstreamed in 
a few years and hence the familiarity/fluency with it will be a 
part of professional competence for architects, 3. Space, 
structure and environmental implications of technologies are 
understood from an architecture student’s perspective to 
apply them in their design studios, 4. An environmental 
benefit of this technology as it avoids vapour compression 5. 
Climatic and other constraints of evaporative cooling, 
overcoming them by blending with conventional HVAC 
systems to still derive energy efficiency and low f-gas 
benefits.
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1.10  5:25pm – 6:00 pm Sustainable Cooling Technologies – Radiant Cooling 

Trainer: Vivek Gilani 

Session Jockey:  Nitin Pasricha 

In this session the trainer addresses Building Science and 
Services (BSS) professors to enable understanding of the 
courses related to fundamental science concepts underlying 
the technology, operation principles, environmental and cost 
benefits, safety and technical constraints. The trainer further 
aims to ensure that the professors are able to convey the 
environmental, spatial and structural implications, to the 
students, for using this technology in comparison to 
conventional HVAC systems for their building design. The 
trainer addresses the following key takeaways: 1. That these 
are already commercially available and implementable 
technologies. They are ‘sustainable’ and not alternative 
technologies, 2. That the technology will be mainstreamed in 
a few years and hence the familiarity/fluency with it will be a 
part of professional competence for architects, 3. Space, 
structure and environmental implications of technologies are 
understood from an architecture student’s perspective to 
apply them in their design studios, 4. An environmental 
benefit of this technology as it avoids vapour compression 5. 
Climatic and other constraints of evaporative cooling, 
overcoming them by blending with conventional HVAC 
systems to still derive energy efficiency and low f-gas 
benefits.

Day 2: Timing: 10.30am to 6.00pm
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2.1
 10:30am - 11:15am Best Practices in Sustainable Architecture Curricula-
Integration – Part 1 (Local) 

Session Jockey: Shreya Mundhra 

 
In this session, the trainer from within the participating 
participants presents case studies & experiences, as 
successful examples of sustainability integration in Design 
Courses and Technical Courses. The session involves a brief 
understanding of efforts in enhancing the syllabus, 
developing lesson plans, using modern pedagogy 
techniques, and integrating use of physical, virtual and 
classroom teaching aids to integrate sustainability 
ubiquitously in the architecture curricula. The trainer aims to 
instil confidence in the participants, which further catalyses 
inventive thinking and assertive actions to translate and 
emulate relevant successes in their own context. The trainer 
further seeks to stimulate ideas for group activity session on 
Day 3, demonstrating that the presented ideas are already in 
practice in contexts similar to theirs and are not futuristic 
fantasies.  

Break 
1 11:15 – 11:30 pm Recess for the mind

2.2 11:30 am – 12:30 pm Best Practices in Sustainable Architecture Curricula – 
Integration – Part 2 (Global and National) 

Trainer: Kushal Mathai 

Session Jockey:  Nitin Pasricha 

In this session, the trainer presents and discusses case 
studies & experiences from the colleges and universities in 
India and other countries as successful examples of 
sustainability integration in Design Courses and Technical 
Courses. This session revolves around understanding the 
different global and national efforts made in enhancing the 
syllabus, developing lesson plans, using modern pedagogy 
techniques, and integrating the use of physical, virtual and 
classroom teaching aids to integrate sustainability 
ubiquitously in the architecture curricula. The trainer aims to 
instil confidence amongst participants, which further 
catalyses inventive thinking and assertive actions to translate 
and emulate relevant successes in their own context. The 
session further aims to stimulate ideas for the group activity 
session on Day 3, demonstrating how these ideas are 
already in practice in contexts similar to theirs and are not 
futuristic fantasies.
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2.3 12:30 pm – 1:00 pm Building a Sustainability-Integrated Syllabus – Design & 
Humanities Courses 

Trainer: Kushal Mathai 

Session Jockey: Nitin Pasricha 

In this session, the trainer elaborates on options and 
recommendations for embedding the sustainability content 
into key course syllabi of Regional University curricula. The 
session includes illustrative examples of upgrades to 
syllabus content for design and humanities courses, 
including lesson plans for covering them through the 5 years. 
Key ideas explored by the trainer during this session are 
integration of lecture and studio-based courses (horizontal 
integration), integration of virtual, classroom and physical 
aids, and activating multiple learning techniques as opposed 
to largely instructional pedagogy. The trainer seeks to 
elucidate the different ideas for creatively leveraging the 
room for the interpretation of curricula content and syllabus 
topics to intimately integrate sustainability in unprecedented 
ways. The session also aims to stimulate ideas for the group 
activity session on Day 3, demonstrating that these ideas are 
already in practice in contexts similar to theirs and are not 
futuristic fantasies. 

2.4
 1:00 pm – 1:30 pm Building a Sustainability-Integrated Curricula-Syllabus – 
Technical Courses 

Trainer: Kushal Mathai 

Session Jockey: Shreya Mundhra 

In this session, the trainer discusses the options and 
recommendations for embedding sustainability content into 
the key course syllabi of Regional University curricula. The 
trainer would present illustrative examples of upgrades to 
syllabus content for technical courses and lesson plans for 
covering them through the 5 years. Key ideas explored 
during this session are integration of lecture and studio-
based courses (horizontal integration), integration of virtual, 
classroom and physical aids, and activating multiple learning 
techniques as opposed to largely instructional pedagogy.  
The trainer seeks to elucidate the different ideas for 
creatively leveraging the room for the interpretation of 
curricula content and syllabus topics to intimately integrate 
sustainability in unprecedented ways. The session also aims 
to stimulate ideas for the group activity session on Day 3, 
demonstrating that these ideas are already in practice in 
contexts similar to theirs and are not futuristic fantasies.
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Break 
2 1:30 pm – 2:15 pm Fuel Up (Lunch, Walk, Breathe)

2.5 2:15 pm – 3:00 pm Teaching Aids for Sustainability Pedagogy – Part 1 
(Classroom Aids)  

Trainer: Nitin Pasricha 

Session Jockey: Shreya Mundhra 

This session is a compilation and demonstration of 
Classroom Teaching Aids across all teaching formats 
(lectures, projects, study trips and studios): research papers, 
tools for quiz taking (eg. clicker), assignments, exercises, 
quiz banks, exam formats, field trip suggestions, problem 
sets. The trainer seeks to stimulate ideas for group activity 
sessions on Day 3 wherein syllabus re-thinking and lesson 
plans devising activities for lecture and studio courses will 
require integration of teachings aids for facilitating 
educational objectives through a spectrum of systems of 
learning including interactive, experiential, and associative 
learning.

2.6 3:00 pm – 3:45 pm Teaching Aids for Sustainability Pedagogy – Part 2 
(Virtual Aids) 


Trainer: Shreya Mundhra 

Session Jockey: Nitin Pasricha 

 
This session is a compilation of virtual teaching aids that 
consists of websites, MOOCs, freeware software’s, tools 
from meta portals that include Building Energy Modelling 
Tools, Sun Angle Calculations, Weather Data, LCA Tools. The 
trainer aims at stimulating ideas for group activity sessions 
on Day 3 wherein syllabus re-thinking and lesson plans 
devising activities for lecture and studio courses will require 
integration of teachings aids for facilitating educational 
objectives through a spectrum of systems of learning 
including interactive, experiential, and associative learning.

Break 
3 3:45 pm – 4:15 pm Recess for the mind
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2.7 4:15 pm – 6:00 pm Teaching Aids for Sustainability Pedagogy – Part 3 
(Physical Aids) 

Trainer: Suresh Vaidya Rajan 

Session Jockey: Nitin Pasricha 

For this session, the trainer would showcase pictorial and 
live demonstration of Physical Teaching Aids (scale models) 
suggested for use by teachers as part of lesson plans for 
passive design, building physics and sustainable cooling 
pedagogy - including concepts of heat transfer, climatology, 
psychrometry, solar geometry, thermal mass, shading 
devices, building envelop design, ventilation, conventional 
refrigeration cycle, and sustainable cooling technologies. The 
session further aims at a) developing DIY-kits to infuse 
sustainability into the design consciousness and process of 
students, b) cultivating an instinctive visual, tactile and non-
numerical understanding of technical subjects, c) breed 
familiarity with, and make less daunting, the engineering 
aspects of energy efficiency and cooling technologies, 
befriending numbers, and blurring the boundaries with HVAC 
engineering. The trainer would also aim to stimulate ideas for 
the group activity sessions on Day 3, wherein syllabus re-
thinking and lesson plans devising activities for lecture and 
studio courses will require integration of teaching aids for 
facilitating educational objectives through a spectrum of 
systems of learning including interactive, experiential and 
associative learning.

Day 3: Timing: 9.45am to 6.00pm
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3.1 9:45 am – 11:15 am Rethinking Pedagogy 

Trainer:  Debashree Pal 

Session Jockey: Shreya Mundhra 

In this session, the trainer describes the different frameworks 
and approaches to rethink and re-invent pedagogy to 
Integrate Sustainability in Architecture Curricula. The trainer 
further aims at dissecting current pedagogical lacunae in the 
teaching process practiced in lecture and studio courses and 
graduating to a higher understanding of the pedagogical 
craft required to embed sustainability into technical, 
humanities and design education. Understanding the 
process of identifying relevant educational objectives 
(Bloom’s taxonomy that spans the realm of remembering, 
understanding, applying, analyzing, evaluating and creating) 
and integrating the spectrum of systems of learning 
(associative, indirect + interactive, experiential, co-operative, 
and project-based) into lesson plans and activities that 
encompass existing and augmented syllabus content. The 
trainer would also aim to help the participants understand 
the different soft skills and presentation skills that they could 
develop, in order to get students invested in the idea of 
holistic design in alignment with principles of building 
physics. The session ensures to provide a deeper level of 
understanding of the Kolb’s learning cycle, Bloom’s 
taxonomy of learning objectives, other imperative and often-
ignored systems of learning, beyond that conventionally 
applied techniques of studio and lecture courses in 
architecture colleges. It also aims to stimulate ideas for the 
group activity sessions on Day 3, demonstrating that these 
ideas are already in practice in contexts similar to theirs and 
are not futuristic fantasies.

3.2 11:15 am – 1:30 pm Syllabus Renaissance  

Mentor:  Debashree Pal 

Session Jockey: Shreya Mundhra 

This session focuses on redefining syllabus topics and 
lesson plans for Technical, Design and Humanities Courses. 
In this session, participants modify existing syllabus content 
(topics covered) for courses in the University mandated 
curricula, develop semester-long lesson plans for them, 
identify essential teaching methodologies, determine 
physical, virtual and/or classroom teaching aids and devise a 
sample project, test, and quiz for their course based on 
revised sustainability-integrated syllabus.
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Break 
2 1:30 pm - 2:30 pm Fuel Up (Lunch, Walk, Breathe)

3.3 2:30 pm – 3:30 pm Syllabus Renaissance (contd)  

Mentor:  Debashree Pal 

Session Jockey: Shreya Mundhra 

This session focuses on redefining syllabus topics and 
lesson plans for Technical, Design and Humanities Courses. 
In this session, participants modify existing syllabus content 
(topics covered) for courses in the University mandated 
curricula, develop semester-long lesson plans for them, 
identify essential teaching methodologies, determine 
physical, virtual and/or classroom teaching aids and devise a 
sample project, test, and quiz for their course based on 
revised sustainability-integrated syllabus.

3.4 3:30 pm – 5:00 pm Report Back and Discussion 

Mentor:  Debashree Pal 

Session Jockey: Shreya Mundhra 

The session is comprised mainly of the presentations from 
the groups across Humanities, Design and Technical 
courses, with their results hoping to show how they could 
improve on their existing syllabus.

3.5 5:00 pm - 5:30 pm Converting Knowledge into Action 

Trainer: Vivek Gilani 

Session Jockey: Nitin Pasricha 

 
Participants individually articulate any empowerment 
emerging from the training workshop, their persistent 
concerns, and primary needs that they wish to have fulfilled. 
Questions pertaining to what each professor considers to be 
his/her major sources of empowerment and source of 
uncertainty or concern in their endeavour to integrate the 3 
major principles: building physics, building energy efficiency, 
and sustainable cooling principles, into their lesson plans for 
the coming year will be asked during this session.
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3.6 5:30 pm - 6:00 pm What Next & Participant Feedback 

Trainer: Vivek Gilani 

Session Jockey: Nitin Pasricha 
The trainer explains post-workshop follow-up, support 
structure and process.
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4.4.Workshop Outcome  

4.4.1.Overall learning’s for project enhancement  

Learning’s from the workshop are stated as follows:


• Participants expressed that the MOOC was too technical, and suggested that it should be 
more graphical. They further highlighted how graphical content would assist them to 
understand these concepts.


• Participants communicated their enthusiasm towards Half-Day Workshops that would be 
conducted across all participating colleges. In order to extend the idea of thoughtful 
cooling and discussing the different methods of revising their syllabus to integrate 
sustainable architecture into their curricula. 


• Participants further voiced that conducting this workshop for students would initiate a 
direct engagement with them, and would also expose them to the different available 
sustainable techniques.


• Schedule for the ToT workshop needs to be revised, allocating more time to Syllabus 
Renaissance sessions, Teaching Aids and Rethinking Pedagogy sessions and lesser time 
towards the revision of the MOOC. 


 


4.4.2.Module-wise learning’s  

Table 4. List of Module wise learning's


The aforementioned questions and suggestions have been absorbed by the ACIP team and will 
seek to modify and re-structure the workshop accordingly. 


4.4.3.Syllabus Renaissance 
Participants were divided into three groups, representing technical, design and humanities 
subjects of the existing syllabus to modify the content in order to develop semester-long lesson 

Module Title Trainer Comments

MOOC Recap Vivek Gilani Audience Questions/Remarks: 


• Since there are several glass buildings with 
low emissivity and high reflectance, does this 
reflectance actually help the problem? 


• How would a low e quotient building deal with 
heat that is transferred out of that building?

Building a 
Sustainability-
Integrated Syllabus - 
Technical Courses 

Kushal Matai Audience Questions/Remarks: 


• Is it possible to integrate sustainability in 
context to disasters that have taken place?
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plans, identify essential teaching methodologies, determine physical, virtual and/or classroom 
teaching aids and devise a sample project, test, and quiz for their course based on revised 
sustainability-integrated syllabus. The syllabus followed by MNIT was used for the sessions. 
Mentioned below is a brief summary of the session, highlighting the key takeaways based on the 
redesigning of the syllabus for the chosen subjects:


Syllabus Renaissance Part 1:


Vernacular Architecture – Humanities Subject


This group reworked the Vernacular Architecture subject, providing a detailed description of how 
they plan on integrating sustainability into their existing curricula. This was also done so as to be 
used all over the country, emphasizing on how each school from a different region could use their 
local practices to further explain certain concepts. They divided this subject into week based 
lesson plans, spread over making the children understand the different terminologies, geography, 
socio-economic aspect and culture of the region being covered. They proposed to follow this 
pattern through the use of lectures, story books, folklore, site visits, films and documentaries. 
They also suggested guest lectures of industry partners who could throw light on importance, 
advantages, limitations and application of vernacular architecture. Getting the student to engage 
in a local case study, and having them create a regional profile considering art, architecture, craft 
and design was also suggested by this group, to gauge the amount the students have 
understood. Overall, a climate, culture and construction sensitive active learning will be 
conducted with through guidance of experts and existing faculty members for the students.


Acoustics and Illumination – Technical Subject


This group decided to rework the subject of acoustics and illumination, focusing on the 
bifurcation of the subject in two parts, deciding to make a detailed lecture schedule of illumination 
to be completed in 6 weeks. Through these 6 weeks’ different outcomes such as reducing energy 
consumption, efficient alternatives for various light sources, efficiency of lighting design and use 
of Hybrid lighting systems and energy conscious lighting design will be explored through different 
teaching methodologies. These methodologies included studying building modelling with respect 
to orientation, market survey’s, industrial visits, case study documentation, assessments, 
simulation and exercise based analysis and integration with existing studio exercises. 


Architectural Design – Design Subject


Delving into details regarding the design aspect of understanding architectural heritage, this 
group decided to rework Architectural Design of the 5th semester. Through the course of this 
subject, they suggested the concepts and schematic presentations of design ideas to be taught 
using different mediums such as movies, scrapbooks, models and sheets. While dealing with 
passive strategies and their application, they suggested the use pf psychrometric charts, 
evaporative cooling technologies, usage of low embodied energy materials, structure cooling and 
use of solar panels and taking the students for site visits to understand the application of each of 
these. Using the different physical aids, along with the presentations on IGBC and ECBC and the 
landscaping teaching aids, the professors decided to make the students understand the different 
aspects of architectural design in a more sustainable manner.
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4.5.Feedback Summary 

4.5.1.Oral Feedback 

Participants individually articulated any empowerment emerging from the training workshop, their 
persistent concerns, and primary needs that they wish to have fulfilled. A summary of these 
responses are stated below:


Aspects that made them feel empowered:


Participants suggested that the workshop was a good recap of all basic concepts they studied 
throughout college. They strongly believed that the different creative and interactive ways of 
teaching discussed during the three days would help them help their students understand 
technical concepts in a much simpler and far more effective manner especially since this was a 
good-integrative approach to sustainability. They additionally felt that the integration of 
sustainability into the syllabus, as a group activity for the syllabus renaissance sessions made 
them more aware and conscious about how they could exactly work on that, in their own 
respective courses and hence found it extremely helpful. The participants also brought up the 
varied backgrounds of trainers, and how different topics explored during the three days were an 
eye-opener and helped them de-learn and re-learn several concepts.


Participants concern while integrating sustainability into their syllabus:


Most of the participants were concerned about how they were supposed to start the process of 
integration, without coming from a technical background pertaining to the different sustainable 
cooling technologies. The increasing class size (number of students) was identified to be another 
major concern, highlighting that most students come from different backgrounds, therefore, 
standardising the method of teaching is difficult. Additionally, they felt that this led to uncertainty 
towards incorporating sustainability into their core curricula and explaining these concepts to their 
students. 8The participants also brought up the lack of time being a major concern for them, and 
suggested certain ideas we could incorporate in our agenda for specific modules, to ease the 
process of knowledge dissemination. Some of the participants also pointed out that the MOOC 
was too technical for their understanding and the use of graphics or practical exercises would be 
a better of way of explaining these concepts.  


Support required from the Fairconditioning team:


The participants highlighted that holding this workshop for the students directly would help 
immensely, as they would be getting a first-hand experience and exposure to all this material. If 
conducted directly, the students would also be working with the models, thus would get a better 
understanding of all the data that was provided to the participants during the workshop. They also 
expressed how networking with technical experts and industry members would help them allow 
the students to interact with them openly, further exposing them to a platform to discuss these 
sustainable cooling technologies. Furthermore, they suggested that the Fairconditioning team 
could document each institutions carbon footprint, to make individuals more aware about the 
consequences of their actions, increasing awareness. They also suggested improving the 
interaction with other colleges, while comparing the work being done in each to understand more 
about the level each college is at and what can be learned from them.
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4.5.2.Written Feedback 
Participants were also provided with a feedback form, whose responses have been calculated 
and stated below:


• All participants responded positively and believed that all the topics were explained well 
and they had very minimal problems with respect to the content and understanding of the 
basic concepts and ideas.


• Most of the participants also believed that the workshop met their expectations, and it 
was conducted better than expected, covering in detail the topics of sustainable cooling 
technologies. 


• Participants responded positively, when asked about the relevance of each of the 
presentations for the modules. Minor changes in a few of the sessions were mentioned, 
which are noted and will modify and re-structure the workshop accordingly.


• With respect to the jargon used during the workshop, the participants responded 
positively, stating that there was an average amount of jargon used. 


• Participants believed that the overall pace of delivery of all the trainers during the 
workshop was average, however they wished that more time was spent on certain 
concepts, which has been accounted for and will be modified for the future workshops. 


• Participants expressed that different pedagogical, interactive and group activity based 
sessions were well spread out. However, it was identified that they wanted the MOOC 
Recap, Syllabus Renaissance and Teaching Methodology and Teachings Aids sessions to 
be more extensive.


Please click on the link below to view the photographs from the workshop: 
Jaipur ToT Photographs
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Annexure 
A. Feedback Form 

Architecture Training of Trainer Workshop – 5 to 7 August 2016 

Fairconditioning Feedback Form 

Dear Professor, your feedback will help us to ensure that we continue to meet your 
training needs and improve our future workshops.  

1. Full Name (Optional)


2. The objectives of each session were clearly communicated?


a. Strongly Disagree

b. Disagree

c. Neither Disagree nor Agree

d. Agree

e. Strongly Agree


3. How well did the workshop meet your expectations? Was it…?

a. A lot better than expected 

b. Better than expected

c. About what I expected

d. Worse than expected

e. A lot worse than expected


4. Score the trainer and/or the presentation based on the following criteria (Read the 
scoring details carefully) 
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Topic Use of 
Jargon 

(Scale of 
1-10, 

where 10 
is 

excessive 
and 1 is 

negligible)

Relevance 
of 

Presentation 
(Scale of 

1-10, where 
10 is 

extremely 
fast and 1 is 

too slow)

Pace of 
Delivery 
(Scale of 

1-10, 
where 10 

is 
extremely 
fast and 1 

is too 
slow)

Concepts 
were 

explained 
clearly 

(Scale of 1 
– 10, 

where 10 
is Strongly 
Agree and 

1 is 
Strongly 
Disagree)

Q & A 
Sessions 

were 
adequate 
(Scale of 

1-10, 
where 10 

is Strongly 
Agree and 

1 is 
Strongly 

Disagree)

Other

1.2. Climate 
Justice, Built 
Space and an 
Introduction to 
Fairconditioning

1.3. Workshop 
Objectives and 
Participant 
Expectations

1.4 & 1.5. 
MOOC Recap

1.6. Active 
Cooling 
Principles

1.7. Sustainable 
Cooling 
Technologies – 
Natural 
Refrigerant Air 
Conditioning

1.8. Sustainable 
Cooling 
Technologies – 
Structure 
Cooling

1.9. Sustainable 
Cooling 
Technologies – 
Evaporative 
Cooling

1.10. 
Sustainable 
Cooling 
Technologies – 
Radiant Cooling
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5. Which topics/concepts would you have liked to spend more time on?


2.3. Best 
Practices in 
Sustainable 
Architecture 
Curricula 
Integration – 
Part 2 (Global 
and National)

2.4. Building a 
Sustainability-
Integrated 
Syllabus-
Design and 
Humanities 
Courses

2.5. Building a 
Sustainability-
Integrated 
Curricula-
Syllabus-
Technical 
Courses

2.6. Rethinking 
Pedagogy

2.7. Teaching 
Aids for 
Sustainability 
Pedagogy – 
Part 1 
(Classroom 
Aids)

2.8. Teaching 
Aids for 
Sustainability 
Pedagogy – 
Part 2 (Virtual 
Aids)

3.1. Teaching 
Aids for 
Sustainability 
Pedagogy – 
Part 3 (Physical 
Aids)
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6. Did you find any presentation(s) outstanding?


7. Were the different pedagogical, interactive and group activity based sessions well 
spread out? If not, which sessions would you like to see more/less of? 


8. What are your comments on the overall workshop duration, session(s) duration, 
structure…etc?


Thank you so much for taking the time to write your honest responses.

The Fairconditioning Team


Like and visit us at: http://www.faceboook.com/fairconditioning
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