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1.0  Executive Summary  

Ensuring that skyscrapers provide an energy-neutral comfortable indoor environment is challenging. Limited 

roof space is a major hurdle in achieving Net-Zero energy solutions in high-rise building projects. Team KillBill 

4.O from CEPT University has taken up this challenge and has tried to develop innovative solutions to achieve a 

Net- Zero 24 storey commercial complex.  

 

Team KillBill 4.O is a combination of architects and engineers with varied backgrounds and experience. The team 

has partnered with ATS Savvy Developers LLP, whose mission is to strive for quality construction, architectural 

designs, and conscientious attention to detail. Our project, Pragya, is a 24 storied (commercial/ office with multi-

level car park) complex located in GIFT city, Gandhinagar in Gujarat. We aim to provide the most cost-effective 

net-zero energy-water solution by integrating the various infrastructural needs of our project with centralized 

systems provided by the GIFT City while maintaining the individuality of the project. 

 

In a high-rise project, the facade is the largest external surface. We have tried to create to produce a facade 

design that appeals to its target market in terms of appearance and aesthetics but also is utilized effectively as 

potential surface area to host carbon positive elements. The focus has been to reduce not only energy 

consumption but also address the challenges of affordability and marketability in a core and shell project that 

suffers from the classic problems of split incentives and the need for universal appeal to ensure continuous 

tenancy. The team tested the feasibility of a wide set of design solutions such as solar absorbers to develop a 

Hybrid Solar Thermal HVAC System to identify viable solutions that work from multiple points of view. In the 

particular case of the cooling plant type all tested technologies (low/lower-carbon) failed to complete with high-

performance district chilled-water system in terms of energy efficiency and cost. The team proceeded with roof 

and façade solar PV systems. 

 

With a built-up area of 37000 m2, our building has been designed to achieve an EPI of 45 kWh/m2yr, achieving 

its net-zero target through solar PV generation with a safety fact of 10%. The GIFT city chilled water supply 

system makes a large contribution to the exceptionally low EUI due to the high diversity factor in the operation 

of the district system (COP = 6.65). In addition, in most core and shell projects, most tenant guidelines are limited 

to efficient fixtures (lighting and terminal units). Our proposal shows that to achieve net-zero status in core and 

shell buildings, it is necessary to expand the scope of the tenant guidelines to operations as well.  A 16% 

reduction in the potable water supply is attained by reducing water usage by efficient fixtures, drip irrigation for 

landscape, 100% on-site rainwater and stormwater management, and sewage treatment. By using a radiant 

cooling system, achieved a reduction of 70% in HVAC energy consumption. 

 

Green buildings create a long-term value to all the stakeholders in a project, but due to a lack of awareness 

about the green component, investors have not paid much attention to core and shell office projects in India.  A 

Build Own Operate and Transfer (BOOT) business model for a large-scale replicable building-integrated Solar 

Photovoltaic array is proposed by allocating the installation, operation, and maintenance to an energy service 

company (ESCo.). The Solar PV array of 1081 kWp capacity with an upfront cost of 5.14 Cr has an annual ROI of 

11%, which breaks even within 11 years. This proposal interests the investors as the net present value for the 

solar PV is 2.84 Cr. 

 

The resulting design achieved total FSI with an incremental construction cost of 3% (4.2 Cr.) to the developer 

yielding an internal rate of return at 20.75% and saving an average of Rs. 2.0 Cr. on the operational expenditure 

of building for occupants every year. The life-cycle cost is reduced by 6% for a calculated period of 25 years, at 

a discount rate of 10% after implementing the design solutions. 
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2.0 Team Summary  

Team Name: KillBill 4.O 
We draw inspiration from the perseverance and strength of the iconic female samurai warrior to come for a 

fourth time to kill the electricity shortage in India. 

Institution Name: CEPT University, Ahmedabad, Gujarat. 

Division: Office Building. 

2.1 Team Members 

 

2.2 Approach 

KillBill 4.0 comprises of student members with a diverse skillset. The team has selected strengths in 

areas of the ten contests and each on the team has a list of targets to chase. We planned on 

approaching the design head-on by establishing a robust understanding of the financially viable design 

proposed by the developer, along with the site context and climatic parameters to arrive at the design 

goals that conform to our aim of creating comfortable, high-performance buildings 

 

Establishing our design goals was one of the main outcomes in defining the opportunities. As this 

project is a part of a district energy system, there is extensive infrastructure available on site that is 

plug-and-play in nature. A potential study was done with assistance from the developer and 

discussions with the industrial partners to understand the technical specifications since they have an 

impact on the financial, operational and space planning of the project. KillBill 4.0 relied on the 

fundamental understanding of human comfort (thermal and visual), workplace organization and 
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organizational behaviour to improvise building systems that optimize comfort and energy use. The 

building and system optimization are done along with appropriate robustness checks to ensure that 

design decisions are not made based on simplistic representations of the environment.  

 

 
 

2.3 About CEPT University 

CEPT University (Centre for Environmental Planning and Technology) is recognized as a Scientific and 

Industrial Research Organization (SIRO) by the Department of Scientific and Industrial Research 

Organization (DSIR) of the Government of India. Its teaching programs deepen the understanding of 

human habitat and comprise five faculties; Architecture, Planning, Design, Management and 

Technology. Master of Technology in Building Energy Performance at the Faculty of Technology aims 

to nurture specialized professionals in climate-responsive building design and low-energy building 

operations. The students acquire hands-on experience and have access to state-of-the-art tools, more 

importantly- CARBSE the net-zero building on campus which enriches the students learning 

experience. 

2.4 Faculty Lead 

An Adjunct Assistant Professor in Faculty of Technology, CEPT University. She 

is a researcher in the field of performance-driven building design and worked 

for several years with consulting firms such as Buro Happold and Integrated 

Environmental Solutions Ltd. in the US. She is an experienced LEED 

consultant who has worked through 3 generations of the LEED rating system 

interfacing with developers, architects and mechanical engineers to guide 

them through the LEED certification process.  

 
Prof. Minu Agarwal, PhD 

Figure 1: CEPT University 
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2.5 Industry Partners 

 

 Aqua Utility Designs and Management Pvt. Ltd. provide lucrative 

solutions in utility services designs. They are amongst the top sought-

after design firm working on a large number of diverse projects 

throughout the country. The KillBill 4.O team worked with Mr. Dipen 

Mehta the managing director of Aqua to achieve the water target and 

also to develop the MEP drawings. 

 

CoLEAD LLP designs and assists architects, urban designers & planners, and policymakers 

to create high-performance design solutions across varied typologies & scales from 

single-family homes, factories, IT parks to townships. Mr. Vardan Soi from Colead 

worked with the KillBill 4.O team by guiding and advising on various energy-efficient 

measures throughout the project. 

  

Gangotree Energy Projects Pvt. Ltd concentrates on energy resource 

development. They provide decentralized, sustainable & replicable energy 

solutions with Bio-Energy as a base. KillBill 4.O worked with Mr. Ashish 

Vaishnav the director and CEO of Gangotree on understanding and designing 

absorption chillers and vacuum flat plate collectors. 

 

Technogas Systems Pvt. Ltd. is one of the fastest-growing 

companies in India which has expertise in manufacturing a wide 

range of Water Heating Systems and Water Treatment Plants. Mr. 

Naimish Mehta the director of Techno gas worked with the KillBill 

4.O team about understanding the possible Sewage treatment 

systems that can be incorporated into the project. 

 

The team is also thankful to experts for helping with various aspects of the design process: 

¶ Prof. Rajan Rawal (Executive Director, CARBSE) for his support and guidance to the team 

throughout this project. 

¶ Prof. Rashmin Damle (Faculty of Technology, CEPT University) for sharing his expertise. 

¶ Prof. Aanal Shah (Faculty of Technology, CEPT University) for guiding the team in structural 

design 

¶ Prof. Prashant Das (Real Estate Finance, Indian Institute of Management, Ahmedabad) discussed 

and informed the team about affordability and market potential. 

¶ Gautam Bhasin (Inhabit, Regional Director (Mumbai)) for discussing and providing in-depth 

feedback on the architectural design and façade treatment. 

¶ Omkar Jani (Director, Research & Culture at Kanoda Energy Systems Pvt Ltd) for discussing the 

renewable energy approach taken. 

¶ Devang Khambhati (General Manager, Giocomini engineering consulting) for discussing the 

design and potential of the Radiant Low Cooling System.  

¶ Gaurang Patel (Chief designer ς GIFT City Central District Chilled Water Plant) for taking the team 

through what GIFT city has to offer and for discussing the District Cooling System in GIFT.  
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3.0  Project  Introduction  

Project Name: Pragya 

3.1 Project Partner  

Team ΨYƛƭƭ.ƛƭƭ пΦлΩ Ƙŀǎ ǇŀǊǘƴŜǊŜŘ ǿƛǘƘ ATS Savvy Developers LLP which is a 

progressive construction company that believes in changing the paradigm 

of the construction businesǎ ōȅ ŀŘƻǇǘƛƴƎ ƛƴƴƻǾŀǘƛǾŜ ǘŜŎƘƴƻƭƻƎƛŜǎΦ {ŀǾǾȅΩǎ 

mission is to strive for quality of construction, architectural designs, and 

conscientious attention to details of the building process in every project 

that is taken up.  

 

KillBill 4.O has been working closely with Mr. Sameer Sinha, MD of Savvy group and Chairman, CII- 

Indian Green Building Council (IGBC) and Ms. Ruchi Gandhi, Project Manager of Savvy group, who has 

been managing project Pragya right from the initial planning stages. 

 

3.2 Brief description of the project: 

The commercial tower is situated in Gandhinagar, Gujarat which comprises a hot and dry climate. It is 
located in Gujarat International Finance Tec-City (GIFT) City. GIFT City is integrated with city level 
district cooling system, solid waste management and a plasma gasification system. The project is 
conceptualized to offer cutting-edge features and a world-class business environment to house the 
offices in the promising and finest commercial and retail space. The project, Pragya, is estimated to 
be completed in 2021.  
 
The project is modelled to be built-own with 50% of the floor plate to leased and remaining sold with 
the builder retaining operation of the common services. 
 

 
Figure 2: Site for Pragya (Commercial Block & MLCP); Gujrat International Financial tech-City  
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3.3 Context and Market Analysis 

As the world strives for sustainable living, so do our cities and buildings. India is among the top 10 

fastest growing economies which demands a world-class business environment to redefine the nature 

of business and global trade. GIFT city employs over 3 million people, and for the people to compete 

with international financial hubs, there is a need to provide the cities with infrastructure and work 

environment of global standards. IT/ITES sectors development potential promises opportunity for the 

construction industry. The infrastructural development cannot be undertaken with ignorance towards 

the alarming climate changes and the shortage of non-renewable energy resources. A planned 

business district such as GIFT city in Gujarat poses the essentiality for sustainable and energy-efficient 

design and not just an option of space planning.  

 

Encouraging global trade and targeting the business of banking, Insurance, and capital market 

activities, the Government of Gujarat policy incentives, extend exemptions and subsidy under Special 

Economic Zone Act, 2005 (SEZ Act 2005). This project, within GIFT city which provides single-window 

clearance, competitive operation costs with a tax regime, relaxed company law provisions, and an 

international arbitration centre to facilitate businesses. Since the project is part of the shared benefits 

in terms of road, water supply, uninterrupted power supply, solid waste management, world-class 

Information and Communication Technology, etc., a unique commercial and retail space can be 

developed in the commercial tower to nurture and foster the financial services sector. 

 

India is the only country among G-20 nations that is on track to meet its climate change mitigation 

commitments of 2°C under the 2015 Paris Agreement. The current era requires office spaces to meet 

imperative requirements of maintaining healthy, comfortable, and safe working environments. The 

conventional design solutions and practices need to be altered to reduce the environmental impacts. 

The interventions are required to be cost-effective and scalable, with the utilization of the existing 

policies and the state-of-the-art technologies, so that they can be employed by the masses. 

 

3.4 Special requirements of the Project Partner 

¶ Estimated Total Built-Up Area: ς 37000 m2 (excluding Shopping Area) 

¶ The project needs to follow GIFT SEZ Development Control Regulations, which supersedes any 

other local by-laws. 

¶ The project does not have the typical site plan with FAR, instead is assigned a building outline 

with permissible Built-Up Area. 

¶ The project must incorporate the district cooling systems, centralized solid waste management 

system and sewage treatment system. 
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3.5 Building Area Program 

As per gift city guidelines, the building footprint is provided to building owners, whereas no boundary 

walls exist for individual buildings. For our site, the existing above-grade building footprint has been 

considered as the ground coverage and the basement outline has been considered as the total site 

area, including the landscape area.  

 

Site Area  : 10360 m2 (Approx.; as GIFT assigns building outline)  

 

Building Floor Plate Area (Plot allotment as per GIFT SEZ) 

Commercial Block : 2100 m2 

Multi-Level Cark Park : 2800 m2  

 

Permissible Built-Up Area 

Commercial Block : 40100 m2 (including Retail Area) 

Multi-Level Cark Park : 17000 m2  

 
 

Table 1: Space Area Distribution for Commercial Block 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

Area Type Area (m2) 

Site area 3422 

Landscape area 1322 

Ground coverage 61% 

Space Type Area (m2) 

Office Area 28000 

Break Area 1500 

Core and Services 3800 

Transition spaces 2200 

Restrooms 1500 

Total 37000 

Refuge Area 510 

Commercial (Retail)*  3100 

Basement (Parking) 3400 

*energy and water performance calculations not 

in-scope 
Figure 3: Space Area Distribution 
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4.0  Performance specifications  

Climate Zone: Hot and Dry  

Mean Monthly maximum temperature (°C) > 30 oC 

Relative Humidity (%) < 55% 

for a minimum of 6 months (NBC, 2016) 

 
Table 2: Performance specification of the project 

Envelope 

Wall  0.40 W/m2.K 

Roof  0.33 W/m2.K 

Window  3.00 W/m2.K 

SHGC  0.50  

SHGC 0.27  

VLT 70 % 

HVAC 

System Type 
Radiant Cooling System (RCP - Panel type)  
with Dedicated Outdoor Air System (DOAS) 

Cooling Source District Cooling System (DCS) 

COP  Chiller COP - 6.65/ Overall COP - 3.90 

Lighting 

LPD 5 W/m2 

Controls Stepped  

Electrical 

LPD 10.8 W/m2 

Renewable Energy 

Type Monocrystalline Photovoltaic Panels  

Efficiency 19 % 

Generation Capacity 1548146 kWh per annum 

Water System 

Domestic Requirement 85,000 lpd 

Flushing Requirement 64,000 lpd 

PV maintenance and irrigation 13,200 lpd 

Sewage Treatment Plant Capacity 1,29,500 lpd 

Treated Water Quality (BOD, TSS) 10 mg/l 

Rainwater Treatment 

System Type 
RAINY FL-500 dual intensity RWH filters.  
(Cohesive and centrifugal force) 

Filter Element SS-304 Screen  
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5.0 Goals  

Architecture 

¶ Optimize the architectural design to maximize daylighting and visual comfort with natural 

ventilation (night purge ventilation for common areas) and minimize thermal load from 

environmental parameters by limiting annual sun exposure in office areas to under 3%. 

¶ To exploit the daylighting to achieve a minimum of 95% daylight spaces, with an electric lighting 

system to have lighting power density reduced by 30% over the ECBC standard case. 

¶ To create a connection between the intense work environment and nature through vertical 

gardening. Ensure access to outdoor views (under CEN European Daylight Standard EN17037) or 

views to indoor green space to all permanent building occupants. 

 

Engineering design and operation 

¶ Building materials to be based on 20% recycled content and optimized quantity of building 

materials to ensure minimum carbon cost and to reduce dependence on materials that have 

associated negative environmental impacts.  

¶ Optimize structural design to reduce steel and cement usage by at least 5% in comparison with 

Building As-Usual case, while maintaining the structural design quality. 

¶ The hybrid Absorption chiller is driven by solar thermal energy for baseload and District Cooling 

System for the seasonal load to improve the overall HVAC and renewable system efficiency. 

 

Comfort and environmental quality 

¶ Ventilation system to ensure minimum fresh air required for indoor air quality and occupant 

well-being. 

¶ Formulate thermal comfort requirements through holistic consideration of parameters of human 

thermal comfort and not just based on space air temperature setpoints. 

 

Energy performance 

¶ High-performance envelope materials decrease the cooling design load, with the incremental 

cost to be offset by the lower cost of the HVAC system. 

¶ Performance-related robustness checks to be performed during the selection of all HVAC 

systems, to maximize utility for the building owner and for reducing the risk of sub-par energy 

performance. 

 

Water performance 

¶ To reduce the potable water demand by a minimum of 30% from the baseline criteria (as per 

NBC 2016) 

¶ To reduce the landscape water demand by 75% from the baseline criteria. 

¶ To manage and store 100% of the rainwater and stormwater runoff on-site.  

¶ Treatment of 100% of the wastewater generated, to the quality standards suitable for reuse 
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Affordability & Scalability 

¶ Cost analysis to identify cost-effective solutions. Our cost analysis shall include the cost of 

construction, land costs and cost of capital. Payback analysis shall be done from the point of view 

of the developer and tenants as some of the systems shall be installed by the tenants. 

¶ To develop an efficient construction timeline and systems to ensure scalability and construction 

productivity. 

 

Resilience 

¶ Designing the building and its infrastructure to have a minimum impact during calamities like 

earthquakes, cyclones, heatwaves and floods. 

¶ Flexible spaces that could transform and adapt to various scenarios and changing times. 

¶ Building performance to be optimized for future climate. 

 

 

 

KillBill 4.O has set its performance goals based on the ten contests of the competition. The goals were 

analysed through a matrix, in which the ten contests have been interlinked to established a common 

goal targeted and achieved during the design process. These helped ensure the design is robust and 

caters to multiple goals.  

  

Figure 4: Goals for the project 
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6.0 Documentation of Design Process  

KillBill 4.O followed an integrated design approach in which the team established the goals and their 

interrelations with each other. This helped formulate a more concrete understanding of the targets 

that were to be achieved. The design process started with understanding the site and its strengths 

through SWOT analysis. This was further integrated with a climate analysis to understand the climate 

of Gandhinagar, Gujarat and what it has to offer. The constant interacting with the builder and 

industrial partners helped formulate a robust integrated design.  

 

The constant weekly meetings with the team strengthened the process and helped attain the goals of 

the project. The concept was developed with the idea of breaking the monotony of the regular office 

building, KillBill 4.O focused on trying to integrate green spaces in the office to help break the 

monotony of the complete concrete façade. This green space acts as a breather to both the occupant 

and the onlooker. The design was tastefully combined to ensure the occupants attainted both thermal 

and visual comfort. Mixed-Mode spaces were designated to ensure an even distribution for the 

occupants. An optimized and right-sized HVAC system is designed and integrated with a building 

management system to ensure the operation of the HVAC system at its peak efficiency while 

maintaining occupant comfort level. This was followed by ensuring that we met the water 

requirement of the project. On completion of the project, the market potential and cost analysis were 

conducted to ensure the project is on the right track.  

Figure 5: Design Process 

Figure 6: Simulation and Analysis Tools used 




































































