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Sustainability Report 

 

The university employs effective techniques for the management of the wastes 

that are accumulated in the campus as elaborated below. 

 

Solid Waste Management: 
 

Solid wastes include food waste, paper waste, plastics, glass, ashes and garden 

waste. In the campus, the main items are food waste and garden waste. A place 

is earmarked in the campus wherein garden waste is dumped in large pits and 

compost formed is used to maintain the lush greenery. The University takes all 

necessary steps to provide a scientific solution to food waste. All the other types 

of solid wastes are collected and removed from the campus by the government 

health department. 

 

Liquid Waste Management: 
 

Liquid wastes comprise of waste-water, fats, oils / grease, used oil and 

dangerous liquids of other types. These are detrimental to human health cum 

environment and thus should be managed with all precautions. Liquid waste 

generated from hostel, different labs and other places are sent to the treatment 

plant. The treatment of waste liquids consists of: 

 
Primary Treatment (Screening) where raw sewage is filtered; all solid particles 

are manually removed at fixed time intervals and disposed. The solid organic 

waste is collected and converted to compost. 

 
Secondary Treatment: 

 
i) Equalization: The filtered sewage is collected in the collection sump for 

equalization. Pump sets transfer this into an aeration tank. 
ii) Biological treatment: This converts organic matter present in waste-water into 
bacterial flock. 

iii) Secondary Settling: The overflow from the settling tank is taken to a Clarified 
Water Tank. 

 
Tertiary Treatment and UF: 
 

Water is pumped through a pressure sand filter along with necessary mixing of 

alum and chlorine for reduction of BOD and COD levels. 

  



 
Sludge Drying: 

 
In the sludge decanting process, the excess sludge formed is used as manure for 

gardening. 

 
Biomedical Waste Management: 

 
Biomedical wastes such as human anatomical wastes, microbiology and 

biotechnology wastes, syringes, hypodermic needles and scalpels are segregated 

and collected in color-coded bags. They are removed from the source and 

dumped in Biomedical Waste Yard from where it is cleared by GJ Multiclave, 

(Govt. authorized biomedical waste management agency) to Common 

Biomedical Waste Treatment Facility (CBMWTF). 

 

e-Waste Management: 
 

E-waste or Waste Electrical and Electronic Equipment (WEEE) are loosely 

discarded, surplus, obsolete, broken, electrical or electronic devices. This is very 

complex in nature. E-waste generation in our campus is very low and consists of 

used batteries and computer parts both damaged and obsolete. They are taken 

back by the vendors who supplied them. 

 
Waste Recycling System: 

 
Clearly labeled bins are placed in well demarcated zones all over the campus 

which ensure that the waste that can be recycled is segregated at the source 

itself. The metal and glass pieces thus received is up-cycled in the form of 

containers that can be autoclaved / sterilized and similar such resuitable 

purposes. 

 
Hazardous Chemicals and Radioactive Waste Management: 
 

We do not handle or generate radioactive waste. 
 

The chemical waste incidentally generated in various labs and other places is 
collected and disposed as per the Govt. guidelines 



Centre for Herbal Pharmacology and Environmental Sustainability (CHPES), 

Chettinad Academy of Research and Education 

 
The Centre for Herbal Pharmacology and Environmental Sustainability (CHPES) has been 

established in December 2022, which stands as a beacon of excellence in the realm of 

multidisciplinary research. This cutting-edge research lab is dedicated to pushing the 

boundaries of knowledge in the fields of pharmacology, nanotechnology, materials 

science, environmental sciences, and biotechnology. Through its innovative approaches 

and holistic perspectives, CHPES is driving progress towards a more sustainable and 

harmonious coexistence of humanity and the environment. 

 

Mission and Vision 

 

CHPES is on a mission to revolutionize the way we approach healthcare, environmental 

conservation, and sustainable living. Their vision is to create a future where the benefits 

of nature are harnessed through advanced scientific methodologies, leading to the 

development of eco-friendly pharmaceuticals, materials, and technologies. Through this, 

they aim to promote a healthier planet and enhance the well-being of individuals and 

communities worldwide. This lab aims at contributing excellent research with broad 

spectrum of multidisciplinary research with target to achieve maximum Sustainable 

Development Goals. 

 

Research Areas 

 

(i) Herbal Pharmacology: 

 
CHPES places a significant emphasis on exploring the therapeutic potential of plants and 

natural compounds. Researchers at the lab are engaged in the extraction, purification, 

and characterization of bioactive molecules from herbs and traditional medicinal plants. 

Through rigorous studies, they seek to uncover new drugs, formulations, and treatment 

modalities for a wide range of diseases and health conditions. 

 

(ii) Nanotechnology: 

 

The lab is at the forefront of nanotechnological research, utilizing the unique properties 

of nanoscale materials to revolutionize in the areas such as drug delivery, diagnostics, 

and environmental remediation. The lab is focussed in utilizing herbal plant extracts for 

the formulation of the nanomaterials which can be further utilized in the field of 

healthcare and environmental sciences. This involves the formulation, testing and 

standardization of the formulation protocols. CHPES aims to enhance the efficacy and 

precision of medical treatments while minimizing environmental impact. 

  



(iii) Materials Science: 

 

CHPES focuses on the synthesis and characterization of advanced materials with 

applications in medicine, energy, and environmental protection. Their efforts include the 

development of biodegradable polymers, smart coatings, and sustainable packaging 

materials. By pioneering eco-conscious material solutions, CHPES is contributing to the 

global effort to reduce waste and pollution.The CHPES also employs materials science to 

pioneer sustainable electronics. Through innovative material selection and design, CHPES 

creates eco-friendly electronic components with reduced environmental impact. This 

approach not only curtails pollution in production processes but also addresses the issue 

of electronic waste. Additionally, CHPES explores advanced sensing materials for 

environmental monitoring, further contributing to pollution control efforts. By integrating 

materials science, CHPES exemplifies a holistic approach to electronics development, 

prioritizing sustainability, and paving the way for a cleaner, more efficient electronic 

future. 

 

Environmental Sciences: 

 
The lab is committed to understanding and mitigating environmental challenges through 

comprehensive research. This includes studies on biodiversity conservation, pollution 

control, and sustainable resource management.CHPES exemplifies a multidisciplinary 

approach to environmental sustainability. Leveraging materials science, CHPES pioneers 

eco-friendly solutions for water purification, utilizing natural compounds to develop 

efficient filtration systems. In addressing land pollution, biodegradable materials are 

engineered, reducing the environmental impact of waste. Herbal plants are harnessed for 

biofuel production, providing a renewable energy source that mitigates reliance on fossil 

fuels. Additionally, CHPES explores plant-based air filtration technologies to combat air 

pollution, contributing to cleaner and healthier environments. Through this integrated 

approach, CHPES demonstrates a commitment to sustainable practices that harmonize 

with the natural world. Through their work, CHPES aims to provide evidence-based 

solutions for preserving natural ecosystems and safeguarding the planet's ecological 

balance. 

  



 

Biotechnology: 

 
CHPES exemplifies a paradigm shift in biotechnology, seamlessly merging the potential 

of herbal plants and nanotechnology. CHPES employs advanced biotechnological 

techniques to unlock and harness the bioactive potential of herbal plants, paving the way 

for sustainable pharmaceuticals and nutraceuticals. Through precision nanoscale 

manipulation, nanotechnology enhances the delivery and efficacy of these bioactive 

compounds, revolutionizing drug development and functional foods. CHPES places 

environmental sustainability at its core, utilizing renewable herbal resources and 

minimizing ecological footprints through nanotechnological optimization. The lab's impact 

transcends pharmaceuticals, extending to fortified foods, eco-friendly packaging, and 

agricultural solutions. Collaborations with global partners amplify the lab's influence, 

facilitating the translation of research into real-world applications. CHPES stands as a 

beacon of innovation, leading the charge towards a greener, healthier future through the 

marriage of biotechnology, herbal plants, and nanotechnology. 

 

Collaborations and Impact 

 

CHPES actively collaborates with academic institutions, government agencies, industry 

partners, and non-profit organizations on a global scale. These partnerships facilitate 

knowledge exchange, technology transfer, and the translation of research findings into 

real-world applications. The lab's research outcomes have already made significant 

contributions to the fields of healthcare, environmental conservation, and sustainable 

technologies. 
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Inflammation and Prevents IL-6 Promoter Demethylation in Activated 
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Congenital phimosis with foreskin discoloration revealing pigmented 
spitz nevus

Thariq Ajmal, I.| Anand, F.| P, P.| Andiyappan, M.| Muralidhar, V. 2026 BMJ Case Reports 10.1136/bcr-2025-271893 SDG 3
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22 Introduction to Cancer Metabolism
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engineered graphitic carbon nitride for enhancing photocatalytic H2 
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Nguyen, V.-H.| Hu, C.
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Veeramanikandan, V.| Sudharsun, B.| Pothiraj, C.| Arun, A.| Hussain, 
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H.
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27
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Chaudhary, P.| Meena, M.| Singh, D.| Janmeda, P. 2026 Cell Biochemistry and Biophysics 10.1007/s12013-026-02017-z SDG 3
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29
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Mazahirul, I.

2026 ChemistrySelect 10.1002/slct.202507256 SDG 3

31
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Dutta, A.| Mandal, B.| Das, S.| Jana, S.| Das, S.| Chaudhary, P.| 
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33
Precision reconstructive oncology: Integrating MACC1 and salivary 
biomarkers into surgical planning for head and neck cancers

Hussain, S.T.| Shunmugavelu, K.| Manipal, S.| Kannan, R.| 
Karunamoorthy, V.

2026
Chinese Journal of Plastic and Reconstructive 
Surgery

10.1016/j.cjprs.2026.03.001 SDG 3
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35
Artificial photosynthesis to overcome oxygen deprivation during 
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Mercy, D.J.| Rm, H.| Girigoswami, A.| Girigoswami, K. 2026 Chulalongkorn Medical Journal 10.56808/2673-060X.5615 SDG 3| SDG 7



36
Multi Criteria Decision Making Approaches for Carbon Sensitive 
Inventory Policies in Sustainable Environment

Nagarajan, D.| Bhuvaneswari, T.| Yasothei, S.| Shyaman, V.P. 2026 Circular Economy and Sustainability 10.1007/s43615-026-00725-5 SDG 9| SDG 12| SDG 13

37
Liquid biopsy in neurodegenerative disease: A minimally invasive 
approach for early diagnosis

Udayakumar, S.| Girigoswami, A.| Girigoswami, K. 2026 Clinica Chimica Acta 10.1016/j.cca.2025.120517 SDG 3

38
Genetic determinants of hypertension: A meta-analysis of AGTR1 and 
CYP11B2 gene polymorphisms

Thomas, S.M.| Anilkumar, A.S.| Veerabathiran, R. 2026 Clinical and Experimental Hypertension
10.1080/10641963.2026.26433
29

SDG 3

39
Liquid biopsy in modern medicine: advancing diagnostics from 
molecular insights to clinical practice

Dhiman, V.K.| Srivastava, S.| Kumari, M.| Singh, D. 2026 Clinical and Translational Oncology 10.1007/s12094-026-04363-z SDG 3

40
Systems immunology meets clinical translation: Multi-omic 
approaches to predict therapy response in cancer and autoimmune 
disease

Chandra Sekar, P.K.| Veerabathiran, R. 2026 Clinical Immunology Communications 10.1016/j.clicom.2025.12.002 SDG 3

41
Biocompatible Carbon-Coated Ferrite Nanodot-Based 
Magnetoliposomes for Magnetic-Induced Multimodal Theragnostic

Kiran, V.| Thirumalai, A.| Durgadevi, P.| Akhtar, N.| Prabhu, A.D.| 
Girigoswami, K.| Girigoswami, A.

2026 Colloids and Interfaces 10.3390/colloids10010004 SDG 3

42
Three-dimensional cobalt@carbon foams decorated with nanospheres: 
Engineering hierarchical architectures and redox-active interfaces for 
advanced environmental catalysis

Jiang, X.-Y.| Tong, S.| Khiem, T.C.| Huang, P.-J.| Ebrahimi, A.| Chen, 
W.-H.| Ghotekar, S.| Lin, K.-Y.A.| Hu, C.

2026
Colloids and Surfaces A: Physicochemical and 
Engineering Aspects

10.1016/j.colsurfa.2026.139733 SDG 6

43
AI-Powered Framework for Identifying Maternal Diagnostic Biomarkers 
of Gestational Diabetes Mellitus

Kiruthika, V.| Madhumitha, R.| Karishma, K.| Deepika, V.| Krishnan, 
D.

2026
Communications in Computer and 
Information Science

10.1007/978-3-032-16830-6_9 SDG 3

44
Strategic design and mechanistic unveiling of Ni-based S-scheme 
heterojunctions for efficient CO2 photoreduction to C1 products: 
Coordination chemistry, spectroscopic evidence, and future directions

Malhotra, M.| Singh, P.| Van Le, Q.| Khan, A.A.P.| Katin, K.P.| Kaya, 
S.| Hu, C.| Nguyen, V.-H.| Raizada, P.

2026 Coordination Chemistry Reviews 10.1016/j.ccr.2025.217179 SDG 7| SDG 13

45
A Lack of Association between Vitamin D Receptor Gene 
Polymorphisms with Colorectal Cancer: A Comprehensive Meta-
Analysis and Power Assessment

Anilkumar, A.S.| Thomas, S.M.| Veerabathiran, R. 2026 Critical Reviews in Eukaryotic Gene Expression
10.1615/CritRevEukaryotGeneEx
pr.2025062255

SDG 3

46
Nanotechnology-enhanced delivery systems for bioactive citrus 
compounds: a comprehensive review

Davodabadi, F.| Nasri, N.| Valizadeh, N.| Haji Ali, B.| Ghotekar, S.| 
Sargazi, S.| Barani, M.| Rahman, M.M.

2026 Critical Reviews in Food Science and Nutrition
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54

SDG 3

47
Green Synthesis and Characterization of Silver Nanoparticles from 
Vernonia cinerea: Antioxidant and Anticancer Activities in Colorectal 
Cancer (Caco-2) Cells

Sadik, S.| Tamreen, V.| Thulasingam, M.| Narasimhamurthy, L.| Jana, 
S.| Ramamurthy, B.| Mallesh, J.Y.K.| Sheikh, S.J.| Sreeharsha, N.| 
Shah, A.N.

2026 Current Bioactive Compounds
10.2174/011573407238935825
1023054155

SDG 3

48
Psychedelic and Medicinal Mushrooms: Potent Source of Active 
Metabolites and Medicines

Chaudhary, P.| Janmeda, P. 2026 Current Bioactive Compounds
10.2174/011573407238331325
0602052217

SDG 3

49
Metformin in Diatetes and Beyond: Therapeutic Mechanisms, Lactic 
Acidosis, Organ-Specific Effects, and Nanotechnology-Based Delivery 
Strategies

Girigoswami, K.| Girigoswami, A. 2026 Current Medical Science 10.1007/s11596-026-00198-5 SDG 3

50
Extracellular Vesicles of Mycobacterium tuberculosis Serve as a 
Virulence Factor - Current Research Applications

Sundaram, K.| Rathinam, S. 2026 Current Microbiology 10.1007/s00284-026-04978-z SDG 3

51
Nanolayered Topsheet Integration for Enhanced Antimicrobial 
Properties in Sanitary Napkins

A., H.| K., S.| Deepika, B.| Thirumalai, A.| P.S., S.S.| Perumal, I.| 
Girigoswami, A.| Girigoswami, K.

2026 Current Molecular Medicine
10.2174/011566524042022825
1206201238

SDG 3

52
Quality by Design Approach for the Development of Polymeric 
Nanoparticles: A Focus on Capecitabine

Parida, R.C.| Thamizhanban, D.| Jena, G.K. 2026 Current Nanomaterials
10.2174/012405461536856325
0319002905

SDG 3| SDG 9

53
Lipidation and Stapled Peptides: Enhancing Stability and 
Pharmacokinetics

Rajesh, R.P.| Selvam, M.| Palaniselvam, S.| Ramachandran, S. 2026 Current Protein and Peptide Science
10.2174/011389203742845626
0128183846

SDG 3| SDG 9



54
Inflammation and Oxidative Stress: Common Pathways in Diabetes and 
Cancer

Murali, U.| Muthuvel, R.| Min, Y.| Subbaraj, G.K. 2026
Diabetes and Cancer: Association, 
Mechanism, and Therapeutic Implications

10.1007/978-981-95-5651-9_3 SDG 3

55 An Overview of Diabetes and Cancer Risks: Types and Mechanisms Muruganantham, J.K.| Veerabathiran, R. 2026
Diabetes and Cancer: Association, 
Mechanism, and Therapeutic Implications

10.1007/978-981-95-5651-9_1 SDG 3

56 Exploring the Role of Gut Microbiota in Diabetes and Colorectal Cancer Sennie, N.S.| Nambidi, S.| P, A.S.| Banerjee, A.| Radhakrishnan, A. 2026
Diabetes and Cancer: Association, 
Mechanism, and Therapeutic Implications

10.1007/978-981-95-5651-9_7 SDG 3

57 Understanding the Connection Between Diabetes and Cancer Chandra Sekar, P.K.| Veerabathiran, R. 2026
Diabetes and Cancer: Association, 
Mechanism, and Therapeutic Implications

10.1007/978-981-95-5651-9_2 SDG 3

58 Drug discovery and development in geriatric diabetes care Bhat, A.R.| Ahmed, S.| Bhat, S.A.| Ahmed, A.K.R.| Manzoor, N. 2026
Diabetes, Aging, and Management Strategies: 
Cellular Mechanisms for Healthy Aging

10.1016/B978-0-443-44665-
8.00011-0

SDG 3

59
Nipah virus as a pandemic threat: Current knowledge, diagnostic gaps, 
and future research priorities

Asokan, S.| Luke, M.S.| Atiyah, H.M.| Noori, S.S.| Atiyah, M.M.| 
Makeshkumar, V.| Verma, G.| Jagadeesan, A.| Beniwal, N.| Vijayan, 
S.| Rajeswary, D.

2026
Diagnostic Microbiology and Infectious 
Disease

10.1016/j.diagmicrobio.2025.11
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Meenakshi, N.| Shashi Kumar, M.| Eshwari, B.| Jayashankar, J.| 
Chandrakhanthan, J.

2025 Studies in Systems, Decision and Control 10.1007/978-3-031-67890-5_28 SDG 4| SDG 8

587
Flat meets functional: face-to-face 2D/2D S-scheme photocatalysts for 
efficient CO2-to-fuel conversion

Rana, P.| Singh, P.| Puri, V.| Le, Q.V.| Ahamad, T.| Le, T.T.| Nguyen, 
V.-H.| Raizada, P.

2025 Sustainable Energy and Fuels 10.1039/d5se00754b SDG 13

588
Post-COVID Syndrome: A Multisystemic Perspective on Long-Term 
Complications

Rajendran, M.| Satheeshkumar, A.| Sekar, P.K.C.| Veerabathiran, R. 2025 Tanzania Journal of Health Research 10.4314/thrb.v26i6.7 SDG 3

589
Type-2 Fuzzy Sustainable EPQ Models with Shortages: A Unified 
Framework for Economic and Environmental Trade

Deivanayagampillai, N.| Bhuvaneswari, T.| Suppiah, Y.| Anbazhagan, 
K.| Voskoglou, M.Gr.

2025 Tasmimgiri va Tahqiq dar Amaliyyat
10.22105/dmor.2025.531724.19
77

SDG 8| SDG 12| SDG 13

590
Student Nurses Competency in Cardiac Auscultation and Heart Sound 
Recognition: Educational and Clinical Implications

S, H.S.| S, V.| T, M.F.| MS, N.| D, S.| Evanjaline Jenifer, A. 2025 Teaching and Learning in Nursing 10.1016/j.teln.2025.01.024 SDG 4

591
Therapeutic Implications of Medicinal Plants in Combatting Gastric 
Cancer

Jayaveeran, H.M.| Niren, S.| Paul, S.| Parthiban, M.| Krithika, C.| 
Sureka Varalakshmi, V.| Gopathy, S.| Reshma, A.P.| Rajagopal, P.

2025 Texila International Journal of Public Health
10.21522/TIJPH.2013.SE.25.01.A
rt006

SDG 3

592
A Comprehensive Review on Impact of Altered Epigenetics on the 
Development of Diabetes

Sakthivel, V.| Niren, S.| Paul, S.| Gopathy, S.| Sayeed, G.| Rajagopal, 
P.

2025 Texila International Journal of Public Health
10.21522/TIJPH.2013.SE.25.01.A
rt014

SDG 3

593
Global, regional, and national prevalence of adult overweight and 
obesity, 1990–2021, with forecasts to 2050: a forecasting study for the 
Global Burden of Disease Study 2021

Ng, M. et al. 2025 The Lancet
10.1016/S0140-6736(25)00355-
1

SDG 3



594
Global, regional, and national prevalence of child and adolescent 
overweight and obesity, 1990–2021, with forecasts to 2050: a 
forecasting study for the Global Burden of Disease Study 2021

Kerr, J.A. et al. 2025 The Lancet
10.1016/S0140-6736(25)00397-
6

SDG 3

595

Burden of 375 diseases and injuries, risk-attributable burden of 88 risk 
factors, and healthy life expectancy in 204 countries and territories, 
including 660 subnational locations, 1990–2023: a systematic analysis 
for the Global Burden of Disease Study 2023

Hay, S.I. et al. 2025 The Lancet
10.1016/S0140-6736(25)01637-
X

SDG 2| SDG 3| SDG 6| 
SDG 8| SDG 10

596
Global, regional, and national burden of chronic kidney disease in 
adults, 1990–2023, and its attributable risk factors: a systematic 
analysis for the Global Burden of Disease Study 2023

Mark, P.B et al. 2025 The Lancet
10.1016/S0140-6736(25)01853-
7

SDG 3

597
Global, regional, and national sepsis incidence and mortality, 
1990–2021: a systematic analysis

Gray, A.P. et al. 2025 The Lancet Global Health
10.1016/S2214-109X(25)00356-
0

SDG 3

598

Global, regional, and national age-sex-specific burden of diarrhoeal 
diseases, their risk factors, and aetiologies, 1990–2021, for 204 
countries and territories: a systematic analysis for the Global Burden of 
Disease Study 2021

Kyu, H.H. et al. 2025 The Lancet Infectious Diseases
10.1016/S1473-3099(24)00691-
1

SDG 3| SDG 6| SDG 9

599
Global, regional, and national burden of asthma and atopic dermatitis, 
1990–2021, and projections to 2050: a systematic analysis of the 
Global Burden of Disease Study 2021

Oh, J. et al. 2025 The Lancet Respiratory Medicine
10.1016/S2213-2600(25)00003-
7

SDG 3| SDG 8

600
The global, regional, and national burden attributable to low bone 
mineral density, 1990–2020: an analysis of a modifiable risk factor from 
the Global Burden of Disease Study 2021

Hsieh, E. et al. 2025 The Lancet Rheumatology
10.1016/S2665-9913(25)00105-
5

SDG 3| SDG 16

601
The role of urokinase type plasminogen activator in colorectal cancer: 
innovative therapies and cutting-edge technologies

Muruganantham, J.K.| Subramaniyan, J.| Veerabathiran, R. 2025
Therapeutics of Natural and Synthetic 
Compounds in Protease-Induced Cancer

10.1016/B978-0-443-26635-
5.00053-5

SDG 3

602 CyberKnife technology and cancer management Babu, S.| Krishnan, M.| Abdul Bari, A.B. 2025
Therapeutics of Natural and Synthetic 
Compounds in Protease-Induced Cancer

10.1016/B978-0-443-26635-
5.00067-5

SDG 3

603 Dietary proteases and their connection to cancer Babu, S.| Krishnan, M.| Abdul Bari, A.B. 2025
Therapeutics of Natural and Synthetic 
Compounds in Protease-Induced Cancer

10.1016/B978-0-443-26635-
5.00035-3

SDG 3

604
Silent threats of organophosphates: surging pollutants, harmful 
impacts, remediation strategies, and viable eco-friendly alternatives

Durgadevi, P.| Girigoswami, K.| Harini, K.| Thirumalai, A.| Kiran, V.| 
Girigoswami, A.

2025 Toxicology and Environmental Health Sciences 10.1007/s13530-024-00241-9 SDG 2| SDG 3| SDG 15

605
World scenario of earthworms’ prowess as a remedy to a spectrum of 
diseases – a glimpse on related nanoformulations

Girigoswami, A.| Ghosh, M.M.| Girigoswami, K. 2025 Traditional Medicine Research 10.53388/TMR20240822001 SDG 3

606
Advanced CeO2-Based Heterojunctions: Aspects of Structure–Function 
Relationships for Sustainable CO2 Conversion and H2 Production

Panwar, A.| Sambyal, S.| Raizada, P.| Singh, P.| Thakur, P.| Thakur, 
S.| Nguyen, V.-H.| Sonu, S.

2025 Transactions of Tianjin University 10.1007/s12209-025-00452-2 SDG 7| SDG 13

607
Round-the-Clock Photocatalysts in the Post-Irradiation Dark Period: 
From Light Charging to “Memory” Dark Discharging Toward Hydrogen 
Production

Kaur, B.| Singh, P.| Dinh, D.A.| Luu, X.-C.| Yadav, K.K.| Alreshidi, 
M.A.| Nguyen, V.-H.| Raizada, P.

2025 Transactions of Tianjin University 10.1007/s12209-025-00448-y SDG 7

608
Source identification and clinical outcomes of Ralstonia outbreaks in a 
neonatal intensive care unit: A case series from a tertiary care centre

Nannapaneni, V.P.| Rameshbabu, M.| Sundaramoorthy, S.| 
Sethuraman, G.

2025 Tropical Doctor 10.1177/00494755251323683 SDG 3

609
Influence of COVID-19 on pediatric immunocompromised children: 
mechanism and implications for pathogenesis

Thomas, S.M.| Veerabathiran, R. 2025 VirusDisease 10.1007/s13337-025-00923-z SDG 3

610
Sustainable Valorization of Fruit and Vegetable Waste for Bioactive 
Compounds: Advancing Functional Food and Wellness

Panda, J.| Amrit, R.| Mishra, A.K.| Chakraborty, A.| Rustagi, S.| Nath, 
P.C.| Sarabandi, K.| Sarma, H.| Wagh, M.S.| Mohanta, Y.K.

2025 Waste and Biomass Valorization 10.1007/s12649-025-02937-6 SDG 12

611
Agro-Waste-Derived Bioplastics: Sustainable Innovations for a Circular 
Economy

Mohanta, Y.K.| Mishra, A.K.| Lakshmayya, N.S.V.| Panda, J.| Thatoi, 
H.| Sarma, H.| Rustagi, S.| Baek, K.-H.| Mishra, B.

2025 Waste and Biomass Valorization 10.1007/s12649-025-03070-0
SDG 7| SDG 8| SDG 9| 

SDG 12| SDG 13



612
Bioethanol Production from Green Coconut Residue Using Xylanases 
and Cellulases in Simultaneous Saccharification and Fermentation

Sharma, S.| Gill, S.K.| Sahu, S.| Singh, G.| Arya, S.K.| 
Chandrasekaran, M.| Gatasheh, M.K.| Jones, S.| Ravindran, B.| 
Chang, S.W.| Vediyappan, R.

2025 Waste and Biomass Valorization 10.1007/s12649-024-02864-y SDG 7| SDG 9| SDG 12

613
Polymorphisms of IGF2BP2 and SIRT1 genes in type 2 diabetes mellitus: 
A comprehensive meta‑analysis and statistical power analysis

Velmurugan, S.| Deshmukh, V.R.| Sontakke, B.R.| Chandrasekaran, 
K.| Subbaraj, G.K.

2025 World Academy of Sciences Journal 10.3892/wasj.2024.292 SDG 3

614
Effects of interleukin‑6 genetic variation on hepatitis B virus infection 
and susceptibility to hepatocellular carcinoma: A systematic review 
and meta‑analysis

Antony, B.S.| Murugesan, K.| Radhakrishnan, A.| Min, Y.| Subbaraj, 
G.K.

2025 World Academy of Sciences Journal 10.3892/wasj.2025.351 SDG 3

615
Designing tandem S-scheme photo-catalytic systems: Mechanistic 
insights, characterization techniques, and applications

Kumar, R.| Sudhaik, A.| Pawaz Khan, A.A.| Nguyen, V.-H.| Singh, A.| 
Singh, P.| Thakur, S.| Raizada, P.

2025
Wuli Huaxue Xuebao/ Acta Physico - Chimica 
Sinica

10.1016/j.actphy.2025.100150 SDG 7| SDG 13

616
Immunotheraphy for Breast Cancer by Immune Check Point Inhibitors 
(Pd-1 & Pd-L1) using CNN for Image Analysis in Deep Learning

Abila, R.| Kumar, R.P.| Ruby, R.R. 2024
15th International Conference on Advances in 
Computing, Control, and Telecommunication 
Technologies, ACT 2024

- SDG 3

617
Biosynthesis of pH-Responsive Mesoporous Silica Nanoparticles from 
Cucumber Peels for Targeting 3D Lung Tumor Spheroids

Bhuyan, T.| Choudhury, K.| Das, P.| Sharma, S.| Mazumder, J.A.| 
Mohanta, Y.K.

2024 ACS Applied Bio Materials 10.1021/acsabm.4c01092 SDG 3

618
Beneficial effects of bioinspired silver nanoparticles on zebrafish 
embryos including a gene expression study

Sakthi Devi, R.| Girigoswami, A.| Meenakshi, S.| Deepika, B.| Harini, 
K.| Gowtham, P.| Pallavi, P.| Girigoswami, K.

2024 ADMET and DMPK 10.5599/admet.2102 SDG 3

619
Natural serine proteases and their applications in combating amyloid 
formation

Metkar, S.K.| Udayakumar, S.| Girigoswami, A.| Girigoswami, K. 2024 ADMET and DMPK 10.5599/admet.2551 SDG 3

620
A study analyzing the major determinants of implementing Internet of 
Things (IoT) tools in delivering better healthcare services using 
regression analysis

Kaur, C.| Al Ansari, M.S.| Rana, N.| Haralayya, B.| Rajkumari, Y.| 
Gayathri, K.C.

2024
Advanced Technologies for Realizing 
Sustainable Development Goals: 5G, AI, Big 
Data, Blockchain, and Industry 4.0 Application

10.2174/978981525668012401
0022

SDG 7| SDG 8| SDG 9

621 Advancement of magnetic particle imaging in diagnosis and therapy
Harini, K.| Girigoswami, K.| Pallavi, P.| Gowtham, P.| Prabhu, A.D.| 
Girigoswami, A.

2024
Advances in Natural Sciences: Nanoscience 
and Nanotechnology

10.1088/2043-6262/ad3b7a SDG 3

622 Proteomics and genomics insights on malignant osteosarcoma
Kathiresan, N.| Selvaraj, C.| Pandian, S.| Subbaraj, G.K.| Alothaim, 
A.S.| Safi, S.Z.| Kulathaivel, L.

2024
Advances in Protein Chemistry and Structural 
Biology

10.1016/bs.apcsb.2023.06.001 SDG 3

623
Mg2+ substitution effect on the electrochemical performance of 
LiNi0.8−xMgxCo0.1Mn0.1O2 (x = 0.0, 0.01, 0.02, 0.03, 0.04, 0.05) 
cathode materials for LIBs

Parajuli, D.| Murali, N. 2024 AIP Advances 10.1063/5.0217139 SDG 7

624
Rederiving kinetics to model biohydrogen production from immobilized 
microalgae alginate beads at various polymerization degrees of alginate 
under dark fermentative environment

Woon, J.M.| Khoo, K.S.| Sahrin, N.T.| Ardo, F.M.| Lim, J.W.| Tong, W.-
Y.| Chan, Y.J.| Lin, C.| Goh, P.S.| Ansar, S.| Lam, M.K.

2024 Algal Research 10.1016/j.algal.2024.103684 SDG 6| SDG 7| SDG 11

625
Dynamic behavior and transfer characteristics of CO2-enriched 
bubbles within Spirulina sp. suspension under various aeration 
conditions using the high-speed imaging technique

Ren, H.| Shen, M.| Zhou, D.| Wu, W.| Sun, Y.| Khoo, K.S.| Show, P.L. 2024 Algal Research 10.1016/j.algal.2024.103758 SDG 13

626
A Genetic Perspective on Ischemic Stroke: Recent Advances and Future 
Directions

Sekar, P.K.C.| Veerabathiran, R. 2024 Annals of Clinical and Experimental Neurology 10.17816/ACEN.1064 SDG 3

627
Genetic variants in BDNF (rs6265 and rs11030119) and stroke 
susceptibility: a case-control analysis in South India

Muraleedharan Nair, A.| Ramamoorthi, C.| Arumugam Senthilkumar, 
M.| Kanniyapillai, R.| Chandra Sekar, P.K.| Rehman Syed Rasheed, 
A.H.| Kannaian, S.| Veerabathiran, R.

2024 Annals of Human Biology
10.1080/03014460.2024.24159
84

SDG 3

628
Assessing the Impact of TLR4 rs4986790 Polymorphism on Bacterial 
Meningitis Risk: A Systematic Review and Meta-Analysis

Sekar, P.K.C.| Veerabathiran, R. 2024 Annals of Indian Academy of Neurology 10.4103/aian.aian_443_24 SDG 3

629
Biomarkers in diagnosing and therapeutic monitoring of tuberculosis: a 
review

Leo, S.| Narasimhan, M.| Rathinam, S.| Banerjee, A. 2024 Annals of Medicine
10.1080/07853890.2024.23860
30

SDG 3



630
Effectiveness of Psychosocial Intervention and Psychoeducation in 
Improving Psychological Well-being and Cognitive Functioning in 
Caregivers of Substance Use Issues: A Pilot Study

Ashmitha, K.A.A.| Gopal, C.N.R.| Sridhar, O.T.S.| Kancharla, K. 2024 Annals of Neurosciences 10.1177/09727531231185925 SDG 3

631 Need of wastewater purification for sustainability: A mini review Girigoswami, A.| Govindharaj, P.| Mitra Ghosh, M.| Girigoswami, K. 2024 Arab Gulf Journal of Scientific Research 10.1108/AGJSR-02-2023-0069 SDG 6| SDG 9

632
Evaluation of slow-release fertilizers derived from hydrogel beads: 
Sodium alginate-poly (acrylic acid) and humic acid-encapsulated 
struvite for soil salinity amelioration

Hidayat, E.| Sarbani, N.M.M.| Samitsu, S.| Nugroho, F.A.A.| Lahiri, 
S.K.| Aoyagi, M.| Yonemura, S.| Harada, H.

2024 Arabian Journal of Chemistry 10.1016/j.arabjc.2024.105877 SDG 14

633
Understanding the connection and relation between sleep and 
depression in a tertiary health-care center: Insights from a cross-
sectional study

Aravindh, M.| Sureshkumar, K.| Kailash, S.Z.| Sobia, P.R.| 
Madhumitha, V.

2024 Archives of Mental Health 10.4103/amh.amh_58_24 SDG 3

634
Postbiotic butyrate: role and its effects for being a potential drug and 
biomarker to pancreatic cancer

Elango, A.| Nesam, V.D.| Sukumar, P.| Lawrence, I.| Radhakrishnan, 
A.

2024 Archives of Microbiology 10.1007/s00203-024-03914-8 SDG 3

635
Preparation of titanium dioxide nanoparticles from Solanum 
Tuberosum peel extract and its applications

Girigoswami, A.| Deepika, B.| Pandurangan, A.K.| Girigoswami, K. 2024
Artificial Cells, Nanomedicine and 
Biotechnology

10.1080/21691401.2023.23010
68

SDG 3

636
Microplastic menace: a path forward with innovative solutions to 
reduce pollution

R, J.A. 2024 Asian Journal of Atmospheric Environment 10.1007/s44273-024-00026-z SDG 3| SDG 14

637
Association Between Body Mass Index and Infertility Among Women: An 
Age-Matched Case-Control Study

Kumaran, K.M.| Raja, D.| Nirupama, A.Y. 2024 Asian Journal of Interdisciplinary Research 10.54392/ajir2412 SDG 3

638
Needle Stick Injury: A Decade Retrospection Among Health Care 
Workers in a Tertiary Care Center

Perumal, K.| Shanmugam, P. 2024 Asia-Pacific Journal of Public Health 10.1177/10105395231212311 SDG 3

639

Efficacy of Ancillary Cardiopulmonary Therapeutic Regimen on Tissue 
Perfusion, Post-operative Pain, and Pulmonary Functions During Acute 
Phase I of Cardiopulmonary Rehabilitation Following CABG Surgery: A 
Pilot study

Palanivel, O.| Al Bshabshe, A.| Purushothaman, S.| Theodore, S.| 
Ramakrishnan, S.| Alshahrani, M.B.| Kablan, A.A.| Alwadai, N.M.| 
Khormi, K.A.A.| Saeed, A.S.S.| Sadagobane, S.K.| Chinnavan, E.| 
Subramani, S.

2024 Bahrain Medical Bulletin - SDG 3

640 Nanotechnology's role in ensuring food safety and security Kiran, V.| Harini, K.| Thirumalai, A.| Girigoswami, K.| Girigoswami, A. 2024 Biocatalysis and Agricultural Biotechnology 10.1016/j.bcab.2024.103220
SDG 2| SDG 6| SDG 8| 

SDG 9| SDG 12

641
Anticancer potential of nanoformulated extract of Passiflora incarnata 
leaves

Deepika, B.| Pallavi, P.| Gowtham, P.| Girigoswami, A.| Girigoswami, 
K.

2024 Biocatalysis and Agricultural Biotechnology 10.1016/j.bcab.2024.103109 SDG 3

642
Recent advancements in harnessing biodiesel from microalgae through 
attached growth systems

Rawindran, H.| Alam, M.M.| Sahrin, N.T.| Raksasat, R.| Leong, W.H.| 
Liew, C.S.| Supramaniam, U.| Lim, J.W.| Usman, A.| Tong, W.-Y.| 
Suresh, S.| Khoo, K.S.

2024 Biocatalysis and Agricultural Biotechnology 10.1016/j.bcab.2024.103205 SDG 7

643
Mitigation of Cr (VI) phytotoxicity in mung bean seedlings through the 
supplementation of phyto-fabricated zinc oxide nanoparticles using 
Paederia foetida

Bhuyan, T.| Gogoi, S.| Ghoshal, T.| Parmar, P.R.| Mishra, K.| 
Mohanta, Y.K.| Nayak, P.S.| Sharifi-Rad, M.

2024 Biocatalysis and Agricultural Biotechnology 10.1016/j.bcab.2024.103055
SDG 2| SDG 3| SDG 8| 

SDG 12

644
Propolis from the North-East region of India exhibits potent antioxidant 
and anticancer activity against breast cancer cells

Rahman, S.| Talukdar, N.C.| Patowary, K.| Mohanta, Y.K. 2024 Biocatalysis and Agricultural Biotechnology 10.1016/j.bcab.2024.103269 SDG 3

645
Upcycling nutrients derived from food waste via microalgae cultivation: 
A review on impacts on cellular compounds, economy and environment 
analyses for achieving circular bioeconomy

Ramandani, A.A.| Sun, Y.-M.| Lan, J.C.-W.| Chen, W.-H.| Chang, J.-
S.| Rachmadona, N.| Lim, J.W.| Khoo, K.S.

2024 Biochemical Engineering Journal 10.1016/j.bej.2024.109454
SDG 8| SDG 9| SDG 12| 

SDG 13

646
Advancements in Valorization of Food Waste Resources by Microalgae 
for Sustainable Biorefinery Production

Htoo, N.Y.M.| Pumas, C.| Srinuanpan, S.| Kee, P.E.| Lan, J.C.-W.| 
Lim, J.W.| Upadhyay, S.K.| Khoo, K.S.

2024 Bioenergy Research 10.1007/s12155-024-10777-w SDG 8| SDG 12

647
Biogenic engineered zinc oxide nanoparticle for sulfur black dye 
removal from contaminated wastewater: comparative optimization, 
simulation modeling, and isotherms

Yadav, S.| Chander, S.| Gupta, A.| Kataria, N.| Khoo, K.S. 2024 Bioengineered
10.1080/21655979.2024.23257
21

SDG 6



648
Enhancing cardio-cerebrovascular therapy through biomimetic platelet 
membrane coating

Akshara, S.| Sanjane, F.A.| Rubab, T.| Shalom R, N.| Narayan, S. 2024 Bioinspired, Biomimetic and Nanobiomaterials 10.1680/jbibn.23.00042 SDG 3

649
Phyto-mediated synthesis of pure phase α-Bi2O3 nanostructures using 
Rubus ellipticus plant extract: photocatalytic activity and antimicrobial 
efficacy

Chauhan, A.| Verma, R.| Dhatwalia, J.| Kumari, A.| Dutta, V.| 
Chandrasekaran, G.| Ghotekar, S.| Kaur, M.| Vignesh, J.| Thakur, S.

2024 Biomass Conversion and Biorefinery 10.1007/s13399-023-04679-8 SDG 3

650
Assessment of Anticancer Activity of Crude Ethanolic Extracts of 
Moringa Oleifera Pod and Leaves on 7,12 - Dimethylbenz Anthracene 
Induced Skin Cancer in Mice

Saradha, S.| Abitha, R.| Prasath, K.H.| Logithkumar, S.| Vijayashree, 
R.| Devi, T.S.| Indhra, P.

2024 Biomedical and Pharmacology Journal 10.13005/bpj/2852 SDG 3

651
Antidiabetic and Hypolipidemic Effect of Ethanolic Seed Extract of 
Prosopis juliflora in Fructose Induced Hyperglycemia in Rats

Rao, K.L.N.| Elango, A.| Sugumar, P.| Raghavan, V.| Moorthy, P.E.| 
Chittrarasan, S.| Ravi, S.| Radhakrishnan, A.

2024 Biomedical and Pharmacology Journal 10.13005/bpj/2997 SDG 3

652 Perovskite-based bio-implantable energy harvesters
Dutta, V.| Radhakrishnan, A.| Ravelo, B.| Wan, F.| Thakur, P.| Thakur, 
A.

2024
Biomedical Applications of Perovskites: The 
Era of Bio-Piezoelectric Systems

10.2174/978981525638312401
0019

SDG 9

653 Anti-microbial activity of perovskites Elango, A.| Radhakrishnan, A.| Chauhan, A. 2024
Biomedical Applications of Perovskites: The 
Era of Bio-Piezoelectric Systems

10.2174/978981525638312401
0010

SDG 3| SDG 12

654
Genetic predisposition of interleukin-6 (rs1800797) polymorphism in 
cervical cancer: A Meta-analysis

Abinaya, G.P.| Iyshwarya, B.K.| Veerabathiran, R. 2024 Biomedical Research and Therapy 10.15419/bmrat.v11i3.872 SDG 3

655
A review on metal complexes and its anti-cancer activities: Recent 
updates from in vivo studies

Adhikari, S.| Nath, P.| Das, A.| Datta, A.| Baildya, N.| Duttaroy, A.K.| 
Pathak, S.

2024 Biomedicine and Pharmacotherapy 10.1016/j.biopha.2024.116211 SDG 3

656

The cardioprotective effects of Fruitflow® against Doxorubicin-induced 
toxicity in rat cardiomyoblast cells H9c2 (2−1) and high-fat diet-induced 
dyslipidemia and pathological alteration in cardiac tissue of Wistar 
Albino rats

Das, D.| Jothimani, G.| Banerjee, A.| Duttaroy, A.K.| Pathak, S. 2024 Biomedicine and Pharmacotherapy 10.1016/j.biopha.2024.117607 SDG 3

657
Current Technologies and Future Perspectives in Immunotherapy 
towards a Clinical Oncology Approach

Adhikary, S.| Pathak, S.| Palani, V.| Acar, A.| Banerjee, A.| Al-Dewik, 
N.I.| Essa, M.M.| Mohammed, S.G.A.A.| Qoronfleh, M.W.

2024 Biomedicines 10.3390/biomedicines12010217 SDG 3

658
Advancements in Capecitabine-Loaded Nanocomposites as a Cutting-
Edge Cancer Therapy- A Review

Pourmadadi, M.| Maleki, M.| Shamsabadipoura, A.| Rahdar, A.| 
Ghotekar, S.

2024 BioNanoScience 10.1007/s12668-023-01240-9 SDG 3

659
Phyto-Mediated Synthesis of Copper Oxide Nanoparticles: an 
Investigation of Antioxidant, Antimicrobial, Anti-Inflammatory, and 
Protective Neuropsychiatric Potential

Bhardwaj, N.| Puri, S.| Kumari, A.| Chauhan, A.| Kumar, A. 2024 BioNanoScience 10.1007/s12668-024-01556-0 SDG 3

660
Unleashing the Potential of Ibrutinib-Loaded Nanoparticles for Cancer 
Treatment—A Comprehensive Review

Behzadmehr, R.| Fathi-karkan, S.| Razzaq, S.| Moafian, Z.| Rahdar, 
A.| Ghotekar, S.

2024 BioNanoScience 10.1007/s12668-024-01445-6 SDG 3

661
In Vitro Evaluation and Characterization of Double Emulsion Based on 
Polyvinylpyrrolidone/Agarose/ZIF-8 Hydrogel Nanocomposite Platform 
for Quercetin Delivery to Breast Cancer Cells

Seddighi, Y.| Pourmadadi, M.| Abdouss, M.| Mazinani, S.| Rahdar, A.| 
Ghotekar, S.

2024 BioNanoScience 10.1007/s12668-024-01386-0 SDG 3

662
Peony-shaped zinc oxide nanoflower synthesized via hydrothermal 
route exhibits promising anticancer and anti-amyloid activity

Girigoswami, A.| Deepika, B.| Udayakumar, S.| Janani, G.| Mercy, 
D.J.| Girigoswami, K.

2024 BMC Pharmacology and Toxicology 10.1186/s40360-024-00830-x SDG 3

663 Extravascular lipoma over the subclavian vein Thariq Ajmal, I.| Thiyagarajan, A.| Anand, F.| Muralidhar, V. 2024 BMJ Case Reports 10.1136/bcr-2024-262341 SDG 3
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 How to Interpret this Report 

 The Indian Green Building Council (IGBC) has launched IGBC Green Campus Rating system to 
encourage green concepts and techniques. The rating system helps to address national priorities 
like conserving natural resources, demand side energy & water efficiency, adoption of renewable 
energy, management of consumer waste and occupant health & comfort. The  
Chettinad Academy of Research and Education project was evaluated according to this 
system and the Preliminary Rating is as follows:  

    The report is organised into eight environmental categories as defined by IGBC Green Campus 
rating system which include - Site Planning and Management, Sustainable Transportation, Water 
Conservation, Energy Efficiency, Material and Resource Management, Health & Well-being, 
Green Education and Innovation & Development.  
 

  Prerequisites are mandatory and must be achieved. Any clarifications on the prerequisites 
should be addressed immediately by the team. The credits under each category have been 
evaluated based on the documentation provided. The technical advice provides objective 
guidelines highlighting the clarifications required during the Final submission. 

  The summary of evaluation is classified as under: 

     Attempted 

The total number of points applied by the project team. 

     Awarded The project team has provided the documentation which supports achievement of the 
mandatory and credit requirements. The documentation of these credits is complete and points 
are awarded. 

 Denied The project team has applied for the credit but has misinterpreted the credit  
intent or cannot substantiate meeting the requirements. The project is not able to demonstrate  
achievement of the credit.   

     

  Preliminary Rating: Platinum 

Scores: Certified: 36 - 44 Silver Rating: 45 - 53 Gold Rating: 54 - 66 Platinum Rating: 67-90 
 

87 

85 

2 
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 Green Buildings with in the Campus                                   SPM Mandatory Requirement 1 

Preliminary Review:  
 
The project team has chosen 'Option 2: Green Features in the Campus Buildings' to 
demonstrate compliance. A narrative has been submitted which states that the buildings in the  
campus have Green features such as water efficient plumbing fixtures, energy efficient 
lighting fixtures and high-performance air-conditioning systems. 
 
1. Water efficient plumbing fixtures: Submitted narrative includes FTE calculations 

indicating a FTE of 7,481 occupants. The submittal also includes a calculation for the 
weighted average of the flows for all the water fixtures on site. The weighted average for 
the WC full flush in dual flush fixtures is 5.82 LPF, single flush of 6 LPF, basin faucets 
3.09 LPM, health faucet 4.86 LPM, Urinals 3.32 LPF and showers 6.99 LPM. The 
submittal includes photographs of the fixtures. The submitted calculations indicate a 
reduction of 21.25% savings over baseline. However, there are a few clarifications 
required to ascertain compliance with the mandatory requirement. 
 

2. Energy efficient lighting fixtures: The submittal states that the Project has carried out  
an energy audit. The Lighting power density has been provided for each building on 
campus based on the Building Area Method. The cumulative LPD for all the buildings on 
campus is 0.22 W/sqft, which is 78.09% lower than the ASHRAE-90.1-2010 baseline.  
 
The submittal includes calculations of the fixtures for each space and photographs of 
some of the spaces. The photographs indicate that LED fixtures have been installed in the  
mini auditorium, the convention centre, international school, law school etc. and. T-5s 
have installed in the college laboratories. a 78% reduction in LPD is laudable, however 
additional documents are required to ascertain compliance. 

 
3. High performance air-conditioning systems: submitted narrative indicates that the 

Project has installed 3 nos 400Tr water cooled centrifugal chillers and 1 no 400 Tr water 
cooled screw chillers. The COP of the chillers mentioned is about 6.39 (0.55 Kw/tr). The 
submittal also includes details of the packaged units of about 377 Tr. However, 
compliance criteria requires that the Project provide a square footage of all the air 
conditioned buildings on campus and demonstrate that 50% of the buildings are air 
conditioned with high performance HVAC systems that meet the criteria for ASHRAE-
90.1-2010. 

 
Technical Advice:  

                       Please submit/address the following: 
 

1. Water efficient plumbing fixtures:  
a) It is not clear whether the flow rates used in the water savings calculation was 

calculated/measured at 3 bar as per the requirements of IGBC Green Campus 
reference guide. Provide a narrative and additional documentation to confirm the 
reporting pressure for flow fixtures as required.  

b) The weighted average for full flush (in dual flush WC ) calculations considers a half 
flush fixture flow rate of 3 LPF of CERA, hence the weighted average is erroneous.  

c) For the 1500 occupants who use a single flush WC in the as designed case- please 
consider three uses and not four. 

d) The narrative states that the flow rate of showerhead is 6 LPM, 7 LPM and 9 LPM.  

 Site Planning and Management (SPM)                         Possible Points - 22 

Aw
arded 

 

D
enied 

 

Y   
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Please clarify if the 6LPM shower uses a regulator. It is not clear how the project team 
has considered 2990 (FTE) for male and female in the water calculations. Kindly 
clarify. 

2. Energy efficient lighting  systems:  
Please provide a copy of the energy audit report and also please provide lighting design 
drawings. 

3. High-Performance air-conditioning systems: 
a) Calculations indicating the areas of the air-conditioned buildings including the HVAC 

system installed, to demonstrate that more than 50% of the area of the air-conditioned 
buildings has ASHRAE-90.1-2010 compliant HVAC systems. 

b) Technical data sheet of the packaged system. 

Final 
Review: 

The Project Team has provided the following clarifications: 
1) Water Efficient Plumbing fixtures: 

a) The clarification submittal states that the flow rates considered are based on 
actual measurements.  

b) The error in the weighted average for flushing has been corrected so that it 
reads as 5.94 LPF.  Updated calculations have been provided, which indicate a 
saving of about 21.12% over baseline use. 

c) The Project Team justifies 4 uses of WC (single flush) for 1500 occupants based 
on 1 Nos. full flush male, 1 Nos. full flush female and 2 no’s half flush. This may 
not impact in demonstrating compliance, as the number of uses have been 
similarly considered for both the baseline as well as the proposed case, and the 
flow rate in the baseline case is lower. 

d) The Project Team clarifies that flow rate of the shower is adjusted with a flow 
regulator or aerator. The claim is substantiated with photographs and a copy of 
the manufacturer's brochure. 

2) Energy Efficient Lighting Systems: 
An energy audit report has been provided, which indicates that the Project 
proposed to replace 11W and 13 W CFL with 7 W LED,  18W and 26 W CFL with 9 W 
LED, 36W PL with 18 W LED, and 250W sodium vapour lamps with 125W LED. The 
report indicates that the Project would also result in annual savings of 674 MWh.  

3) High Performance HVAC systems: 
The submittal includes area charts which indicate that more than 92.7% of the total 
air conditioned areas meet the compliance criteria for ASHRAE-90.1-2010. 

 
  Soil Erosion Control                                                           SPM Mandatory Requirement 2
     
  Preliminary Review:  
 

The project team has submitted a narrative which states that campus will follow all ESC 
measures for any future developments. The submitted ESC plan indicates that all new 
construction shall be scheduled during the dry season, barricades will be made all around, all 
the site water runoff shall be collected and directed to a sediment pit, top soil will be preserved 
etc. The ESC plan also includes post development plan. 
 
The ESC plan has been submitted on the letterhead of the Owners and signed by the head of 
the Infrastructure department. The submitted document indicates that the Project is likely to 
implement ESC plan.  
 

Y   
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Note: 
The Purpose of the ESC plan is to ensure that landscapes are protected during construction. 
The Project Team should consider adding clauses related to protecting trees and vegetation 
which are being retained during construction, 

 
 
 Green Buildings within the Campus         SPM Credit 1
    

Preliminary Review:  
 
The project team has chosen Option 2: Green Features in the Campus Buildings to 
demonstrate compliance. A narrative has been submitted which states that the buildings in the 
campus have Green features such as water efficient plumbing fixtures, eco-friendly 
refrigerant, energy efficient lighting fixtures and on-site renewable energy. 
 
1.    Water efficient fixtures (3 points): Please refer to the comments under SPM MR1. Few 

more details are required to demonstrate credit compliance.  

2.   Wastewater reuse (2 points): The submittal states that the Project has 2 Nos 600 KLD 
STP installed on site to treat the wastewater. The water balance chart indicates that 
914KLD water is  treated in the STP and  67 KLD treated water is used for CT make water 
and 866 KLD treated water is used to meet the landscape irrigation requirements. 
However there seems to be an error in the calculations as the treated water availability is 
greater than the water being treated. Additional details are required to ascertain credit 
compliance. 

3.    Energy efficient lighting systems (3 points): Please refer to the comments under SPM 
MR1. Few more details are required to demonstrate credit compliance. 

4.    High performance air-conditioning systems (attempting 1 of 3 points): Please refer 
to the comments under SPM MR1. Few more details are required to demonstrate credit 
compliance. 

5. On-site Renewable energy (3 points): Submitted narrative states that project is in the 
process of installing 1001 KW on-site solar plant capacity, which will generate 15,31,146 
KWH of electricity which shall meet more than 27% of the total lighting load. Submittals 
include a copy of the WO for the feasibility study and PV system design summary. 
However additional documents are required to ascertain credit compliance. 

Please note that the Project has a maximum of 10 points for which projects may apply. 

 
  Technical  Advice:       

Please submit/address the following: 
 

1. Water efficient plumbing fixtures:  
a) It is not clear whether the flow rates used in the water savings calculation was 

calculated/measured at 3 bar as per the requirements of IGBC Green Campus 
reference guide. Provide a narrative and additional documentation to confirm the 
reporting pressure for flow fixtures as required.  

b) The weighted average for full flush (in dual flush WC ) calculations considers a half 
flush fixture flow rate of 3 LPF of CERA, hence the weighted average is erroneous.  

c) For the 1500 occupants who use a single flush WC in the as designed case- please 
consider three uses and not four. 

d) The narrative states that the flow rate of showerhead is 6 LPM, 7 LPM and 9 LPM.  
Please clarify if the 6LPM shower uses a regulator. 

 

 

10   
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2. Wastewater reuse: 
a) As per the water reduction calculations, the wastewater generated is 213.8 KLD and 

the water reused is 933KLD. Kindly Clarify the discrepancy and submit revised 
wastewater calculations along with water balance chart. 

Provide credit compliance calculations demonstrating that for 50% of the buildings; 
25% of the total of flushing water, CT makeup water requirement and irrigation for 
landscape over built area requirements is met with treated water.  

b) The waste description of the STP including the water characteristics at the inlet and 
the outlet. 

c) Details of the total flushing water requirements, landscape irrigation 
requirements(over built surfaces only and the whole campus) and the total CT make 
water requirements.  

3. Energy efficient lighting  systems:  
Copy of the energy audit report and also please provide lighting design drawings. 

4. High-Performance air-conditioning systems: 
a) Calculations indicating the areas of the air-conditioned buildings including the HVAC 

system installed, to demonstrate that more than 50% of the area of the air-conditioned 
buildings has ASHRAE-90.1-2010 compliant HVAC systems. 

b) Technical data sheet of the packaged system. 

5. On-site Renewable energy: 
a) Copy of solar installation agreement, copy of electricity bills highlighting the 

consumption, and PO for the solar PV system indicating the capacity. 
Final 
Review: 

The Project Team has provided the following clarifications: 
1) Water Efficient Plumbing fixtures: 

a) The clarification submittal states that the flow rates considered are based on 
actual measurements.  

b) The error in the weighted average for flush has been corrected so that it reads 
as 5.94 LPF.  Updated calculations have been provided, which indicate a saving 
of more than 21.12% over baseline use. 

c) The Project Team justifies 4 uses of WC (single flush ) for 1500 occupants 
based on 1 Nos. full flush male, 1 Nos. full flush female and 2 no’s half flush. 
This may not impact in demonstrating compliance, as the number of uses have 
been similarly considered for both the baseline as well as the proposed case, 
and the flow rate in the baseline case is lower. 

d) The Project Team clarifies that flow rate of the shower is adjusted with a flow 
regulator or aerator. The claim is substantiated with photographs and a copy of 
the manufacturer's brochure. 
The submittal demonstrates that the Project meets the criteria for all 3 points by 
having a reduction of more than21% over baseline. 

2) Waste Water Reuse: 
a) The submission states that since the campus is a hospital, the water 

consumption is higher from cleaning, handwash etc, which is logical and 
acceptable. 

b) The STP details such as a description of the system and water characteristics 
have not been provided. 

c) The submittal states that the treated water is used to meet part of the landscape 
irrigation +cooling tower requirement. However note that the building level 
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Not 
Applicable 

water requirement has to be considered under this credit. 
3) Energy Efficient Lighting Systems: 

An energy audit report has been provided, which indicates that the Project 
proposed to replace 11W and 13 W CFL with 7 W LED,  18W and 26 W CFL with 9 W 
LED, 36W PL with 18 W LED, and 250W sodium vapour lamps with 125W LED. The 
report indicates that the Project would also result in annual savings of 674 MWh. 
The submittal indicates that that the reduction in LPD exceeds 40% meeting the 
compliance for all 3 points. 

4) High Performance HVAC systems: 
The submittal includes area charts which indicate that more than 92.7% of the total 
air conditioned areas meet the compliance criteria for ASHRAE-90.1-2010. The 
improvement in efficiency over baseline is 2.7%. The Project meets the compliance 
criteria for 1 point under the credit. 

5) On Site renewable energy: 
The submittal includes a PO of 1MW of solar PV. A copy of the electricity bill has 
not been provided as the installation is in process. 3 points for this criterion have 
been awarded, but the Project Owners are requested to submit the bills for the 
record. 

The Project has attempted 3 points for Water efficient fixtures, 2 points for waste water reuse, 
3 points for energy efficient lighting, 1 point for high performance HVAC system and 3 points 
for on-site renewable energy, which is 12 points in al. Please note that the Project cannot 
attempt more than 10 points under the credit.  

While typically the first 10 points are considered, the Project has not met 2 points for waste 
water reuse, however 10 points have been earned for other criteria and these have been 
awarded, while the water water reuse points which have not been met, have not been shown 
as denied. 

 

 Site Preservation         SPM Credit 2
    

Preliminary Review:  
 

  This credit is not applicable for existing campuses. 
 

  
 Green Cover or Vegetation         SPM Credit 3
    

Preliminary Review:  
 
The submitted narrative states that the project meets compliance through both Case A: Green 
Cover or Vegetation and Case B: Plantation of Tree Saplings. The submittal states that the 
Project campus is 99 acres and the project has a green cover of more than 56.38% and  the 
campus has more than 6857 Nos Trees (which is more than123 trees per acre). The narrative 
states that the campus has four different types of gardens, a herbal garden, mango orchard, 
bamboo forest, banana tree forest.   
 
A site plan highlighting the green areas has been provided along with photographs of the site. 
The submitted calculations indicate that the total vegetated area is 2,25,850.94 sqm which is 
56.38% of the 4,00,614.39 sqm of the site area. A tree planting layout has been provided 
marking the location of the trees along with a list of trees planted. A letter from the Project 
Owners has been provided to substantiate the claim. The submitted documents indicate that 
the Project meets the credit compliance criteria for all points under the credit as well as the 
criteria for exemplary performance. 
 

  

   

6   
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 Heat Island Reduction, Non-roof         SPM Credit 4
    

Preliminary Review:  
 
The submitted narrative states that project has opted for Option 1: Non-roof Impervious Areas  
stating that that the total non-roof hardscape area of the site is 90,504.93 sqm (after 
deducting the area of the courts and tracks) and the 6,873 Nos tree shade 76.59% of the 
hardscaped area. Calculations have been provided which indicate that 80% of the driveways, 
90% of the walkways, 80% of the pavements and 55% of the parking will be shaded by the 
foliage of the trees, with the average cover of 76.59%. Photographs of the tree cover have 
been provided. The SRI values of the hardscaped areas have been provided, which range 
from 33 to 55 for surfaces such as concrete in driveways to grey brick in pavements. The 
submittal also includes a document from the Journal of Clean Energy to substantiate the 
claim for the SRI values. A site plan showing the location of the trees and their foliage. This 
meets the credit requirement. 

 
  
 Outdoor Light Pollution Reduction         SPM Credit 5
    

Preliminary Review:  
 
The submitted narrative states that the project team has chosen Option 1- Prescriptive 
Approach to demonstrate credit compliance. The submitted calculations indicate that the LPD 
in the campus is more than 63% lower than the ASHRAE-90.1-2010 baseline for exterior 
spaces. The narrative also states that exterior lighting fixtures used include Phillips street light 
BRP 322, however the photometric files have been submitted for a similar fixture with more 
wattage- BRP-340, as BRP-322 photometric data is not available. Photographs and 
photometric data of BRP-340 have been provided. However, additional details are required. 
 
Technical Advice:       
1. Provide an exterior lighting plan.  

2. Kindly confirm, if street lights is the only fixtures installed, as typically in campuses, there 
are areas lit with bollards (in gardens), façade/landscape lights and flood lights in the 
sports arena or recreational spaces. Kindly clarify and submit revised calculations, if 
necessary. 

Final 
Review: 

The submittal states that the Project has installed flood lights in the playing besides 
the street lights and confirms that there are no landscape lights (spikes) or bollards 
installed in the campus. The revised calculations indicate that the LPD of the outdoor 
lighting is about 59% lower than the ASHRAE-90.1-2010 allowance. Also, the submitted 
photometric files indicate that the upward lighting meets the compliance criteria. The 
claim is substantiated with a site lighting layout.  
 

 
 
 
 

2   

2   
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 Pedestrian Network                                                                      ST Credit 1   

Preliminary Review:  
 
The project team has submitted a narrative stating that the entire campus is designed with 
pedestrian walkways. The submittal states that these walkways are covered by the foliage of 
the trees. The submitted photographs of the campus indicate that the Campus has walkways 
under shade. The submittal for SPM credit 4 above includes calculations which indicate that 
more than 90% of the walkways. The submittal indicates that the Project meets the criteria for 
2 points for covered walkways 
 
The submitted narrative which are lit as per NBC-Part-8-Building services, section 1 Lighting 
and ventilation, Table-4- recommended levels of illuminance. The submittal states that all 
walkways have an average illuminance of 45 lux which has been measured. The submittal 
includes technical data sheets of the lighting fixtures. However, additional details are required 
to ascertain if the Project meets the compliance criteria for one point for adequately lit 
walkways. 

 
Technical  Advice:   
     
Please provide a site plan showing the location of the exterior lighting. Also provide the 
locations where the lux level readings were taken, along with a table of all the readings. 

Final 
Review: 

The submittal includes an external lighting site plan which also shows the points where 
illumination lux level readings were taken. The lux level readings have been taken at 
twelve different points in the campus, which vary from a minimum of 36 lux to a 
maximum of 64 lux. The claim is further substantiated with photographs of the 
readings being taken. The submittal indicates that the Project meets the credit 
compliance criteria. 

 
 Bicycle Lane Network             ST Credit 2  

   Preliminary Review: 
 

The Project is attempting all four points under the credit through Option1 Bicycle Lane 
Network and through Option 2: Bicycle Provision. 
 
Option1 :Bicycle Lane Network: 
The submittal states that the college and hostel block is served by driveways where vehicles 
are not allowed and are bicycles only and access to vehicular traffic is controlled, the 
driveways are shaded and bicycle racks are provided for safely securing the bicycles. The 
submittal includes a Plan of the campus and photographs showing the access control for 
vehicular traffic in sections of the campus. One of the photographs also shows electric golf 
carts along with the bicycles. . 
The submittal seems to indicate that the project does not meet the criteria of having dedicated 
bicycle paths on the entire campus. Hence 2 points cannot be awarded. 

 
Option2: Bicycle provision: 

 The submittal states that bicycles have been provided for 100% occupants of the 

 Sustainable Transportation (ST)                                     Possible Points - 11 

2  2 

Aw
arded 

 

D
enied 

 

3   

9   2 



IGBC Green Campus Final  Review – Existing Campus 
Project Name: Chettinad Academy of Research and Education, Tamil Nadu  

Project No:  IGBC GCE190035 
Review Date: 05/10/2020 

 

Copyright IGBC 2020  9 

administration block. The submittal states that servicing facilities for vehicles have been 
provided on campus. The submittal also claims that illuminance level of more than 32 lux is 
maintained. Photographs which indicate bicycles being used by students, bicycles which 
seem to be owned by the campus and a photograph showing a lux meter reading have been 
provided. However additional information is required to ascertain compliance. 
 
Technical  Advice: 
Please provide the following: 

1. Calculation for the number of regular occupants of the campus and the number of 
bicycles provided for them. 

2. Photographs and site plan highlighting the location of the servicing facility provided in the 
campus. 

Final 
Review: 

The submittal states that the campus has 3,500 permanent occupants and 700 bicycles 
have been provided for their use on the campus. The claim is substantiated with an 
undertaking from the Project Owners, a site plan showing the location of the bicycle 
maintenance shop on the campus and photographs. 

           
 Access to Sustainable Transportation               ST Credit 3
    
  Preliminary Review: 

 
The project team is demonstrating credit compliance through Option 1: Public Transport and 
Option 2: Shuttle Services (conventional & CNG vehicles).  
 
Option 1: Public Transport 
The submitted narrative states that the campus has a bus stop located at a distance of 282m 
from the campus entrance. Photographs of the bus stand, bus route, a location map with 
pedestrian distance indicated has been provided to substantiate the claim. The submittal 
indicates that the Project meets the compliance criteria for this option. 
 
Option 2: The submitted narrative states that project has provided a total of 56 numbers 
vehicles which includes 17 no’s buses/vans, 7 no’s cars, 6 no’s battery operated golf carts 
and 1 no electric car, 5 nose-bikes etc. Photographs of the vehicles including that of the 
charging points have been provided. However, additional details are required to ascertain 
compliance. 
 
Submitted calculation indicates that shuttle capacity (108) is able to cater 325 non-residing 
campus occupants. 

 
  Technical Advice:       

Please submit/ address the following: 

1. The total number of campus occupants. 

2. The total capacity of the electric CNG vehicles and capacity of conventional vehicles. 

3. Calculations demonstrating that number of occupants catered to by the vehicles.  Please 
note that compliance requires that either electric vehicles cater to 10% of campus 
occupants or conventional vehicles cater to 20% of the campus requirements. Kindly 
clarify and submit revised calculations accordingly. 

Final 
Review: 

The submittal indicates that the Project has a mix of electric vehicles and conventional 
fuel vehicles. The number of seats on electric vehicles is 62, and number of trips 
considered during the peak hours (8am to 6pm) is 22 trips, which serves 974 
occupants. The conventional vehicles have a total of 848 seats, which during the peak 

4   
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hours will cater to 1,688 occupants. The submittal states that the total number of 
occupants of the campus is 3,500 Nos. Data from previous submittals seems to 
indicate that 3,500 Nos are the permanent occupants and the FTE is 7,480 Numbers. 
However, 20% of the FTE is 1498 Nos, and the Campus still meets the credit 
compliance requirements, hence the credit has been awarded.  
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     Rainwater Harvesting                                                              WC Mandatory Requirement 1 
 
  Preliminary Review: 
 

The project team has submitted a narrative and Rainwater Harvesting (RWH) calculations 
indicating that 100% of runoff from both roof & non-roof areas within the site, will be captured 
and harvested via pond and tanks located in the campus site. As per the RWH calculations: 
 

❖ The campus is located in has an average peak month rainfall of  
264 mm. To arrive at one day rainfall, 15% of average peak month rainfall is 
considered and the one day rainfall for the campus is 0.048 m. However, there is an 
error in the calculations as the peak rainfall in 2015 is considered as 574mm rainfall 
in November in the year 2015, whereas the peak monthly rainfall was in October 
2015 of 1061.3mm 

❖ The total runoff (one day rainfall * total imperious area) available from the campus is 
4665.19 Cu.m/ day.  

❖ The pond located on site has a capacity of 8507.24 Cu.m (2430 sqm x 3.5 m depth) 
and two tanks have a capacity of 62.16 Cu.m Hence the project has a harvesting 
capacity of more than 200% of 15% of the peak average monthly rainfall 

 
Submittals include total runoff & RWH calculations, IMD rainfall data and photographs of the 
pond and tanks, and a site plan highlighting the location of the same. 
 
Technical Advice: 
 
Please provide the following: 

1. The project team has submitted incorrect peak rainfall for 2015. Kindly submit revised 
calculations. 

2. Cross- section drawings of the storage tanks and Lily pond. 

3. Storm water layout of the campus highlighting the diversion of roof and non-roof runoff in 
the ponds.   

4. Multiple photographs of the storm water lines in the campus 

5. The project team has states that roof runoff is diverted to the RWH pits. However, no 
details are provided. Submit calculations indicating the capacity of pits. 

 
Final 
Review: 

The submittal includes the following clarifications: 
1) The peak rainfall has been revised. The average peak monthly rainfall as per 

revised calculations is 0.42m. 
2) Cross sections of the lily pond and storage tanks have been provided which 

indicate a depth of 3.5 m for both.  
3) Dimensions of the storage tanks and lily pond have been provided, which indicate 

that all the tanks have a depth of 3.5m and a total combined volume of 9,622.2 
Cu.m., which is more than 4665.19 Cu. m. runoff. A depth of 3.5 m for the lily pond 
seems to be unusual. However, the documentation indicates that the Project meets 
the compliance criteria for the Mandatory requirement all credits under WC 1  

Water Conservation (WC)                          Possible Points - 18 

Aw
arded 

 

D
enied 

 

Y   

17    
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Rain Water Harvesting                                                      WC Credit 1  

 Preliminary Review: 
Please refer to the review comments under WC MR 1: Rainwater Harvesting.  

Final 
Review: 

Please see the review comments under WC MR1: Rainwater Harvesting. 

Landscape Design                                                      WC Credit 2  

 Preliminary Review: 
  

The project team has submitted a narrative stating that total landscape area on campus is 
2,25,850.94 sq.m; of which, 34,650.79 sqm (15.34%) is covered by turf and 1,91,200.15  
(84.66%) is covered with adapted/ native species.  
Submittal includes landscape plan along with list of plant species planted within the campus, 
photographs of landscape areas, tree saplings, native & draught tolerant species and turf 
area. This meets the credit requirement.  

 
 
  Management of Irrigation Systems                                   WC Credit 3
  
     Preliminary Review: 
 

The submittal indicates that the Campus has a central shut-off valve installed, the turf and 
each other species are bedded based on their irrigation demand and 100% of the turf areas 
have a sprinkler based irrigation system installed. The submittal includes photographs of the 
central shut off valve for irrigation sprinklers at the WTP, a few photographs of the sprinklers 
etc. and a landscape plantation plan. However additional information is required to ascertain 
credit compliance. 

 
Technical Advice: 
 
The submittal for WC Credit 4 below seems to indicate that the irrigation demand is met with 
STP treated water, whereas the submittal for WC credit 3 indicates that the central shut valve 
is provided at the WTP. Please clarify if the irrigation water is supplied from the WTP or the 
STP. Also provide an irrigation layout plan of the campus. 

Final 
Review: 

The submittal clarifies that the central shut off valve is installed for the STP water. This 
meets the credit compliance criteria. 

 
Waste Water Treatment and Reuse                                                                      WC Credit 4  

 Preliminary Review: 
  
The submitted narrative states that project has installed a WTP to treat bore water and also 
has installed 2 no’s STP of 600 KLD each. Water consumption data has been provided for the 
last three years. The provided data seems to indicate that the peak water consumption is 
about 1190 KLD (based on average daily consumption of May 2019). A water balance has 
been provided which indicates that average 933 KLD water is treated at the STP and reused 
for meeting the landscape irrigation (866KL) and CT makeup water requirements (67KL). 
Photographs of the STP and WTP have been provided. 
 
However, additional details are required. 

   
 

6   

4   

1   

4   
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Technical  Advice:   
   
Please provide the following: 

1. A narrative describing the STP, including the system and the water characteristics at the 
inlet and outlet. 

2. As per the water reduction calculations, the waste water generated is 213.8 KLD and the 
water reused is 933 KLD. Kindly clarify the discrepancy and submit revised waste water 
calculations along with revised daily and annual water balance chart. 

Provide credit compliance calculations demonstrating 25% of water for CT makeup water 
requirement and irrigation for landscape is met with treated water.  

3. Technical data sheets of the Cooling towers, or please provide the metered readings 
indicating the cooling tower makeup water consumption. 

4. The earlier submittals indicate that the Project has approximately 2,25,850.94 sq.m; of 
landscape area. Typical watering requirements are considered to be about 5 
litres/sqm/day, which would be 1129 KLD. However, the irrigation demand shown in the 
water balance is about is 866 KLD. Please provide irrigation water meter readings. 

Final 
Review: 

The submittal indicates that the discrepancy between the 213.8 KLD waste water 
generated and the 933 KLD water reused is due to the high volume of water reused for 
cleaning and washing purposes, as the project is a healthcare & education campus. 
However, the Project has not provided a description of the STP system, including 
details of the water characteristics at the inlet and outlet. However, 2 points are 
awarded for treatment. 
Wastewater reuse: The 2 points under the credit are for meeting at least 25% of the 
combined irrigation demand, CT makeup water requirement and flushing demand with 
treated water. Though the total water demand for these uses has not been calculated, 
submittals for other credits seem to indicate that the total CT make up demand 90 KLD 
+ 866 KLD for irrigation, hence the combined demand for the aforementioned uses 
would be 956 KLD. Since 933 KL treated water is available, the Project meets the 
compliance criteria for 2 points. 
Please note that Project Teams are expected to provide the calculations to demonstrate 
compliance. 

    
    Optimise Water Use for Construction           WC Credit 5 
                     

Preliminary Review: 
 
This credit is not applicable for existing campuses. 

 
 

  Water Metering                                                                                                       WC Credit 6
     
  Preliminary Review: 
 

The project team has submitted a narrative which states that the project has provided water 
meters for bore well water consumption, water treatment plant consumption, STP treated 
water leaving the STP, cooling tower consumption, RO water consumption and landscape 
water consumption Submittals include photographs showing installed water meters and a SLD 
along with readings from WTP and STP. 
 
However additional details are required to ascertain credit compliance. 

 
 
 

Not 
Applicable 

 

   

2   
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Technical Advice: 
 
Please submit/ clarify the following: 

1. The single line diagram provided does not highlight the water meters provided at 
individual building level meter, STP, landscape irrigation consumption and the RO water 
consumption. Please submit a narrative describing the water distribution system. Please 
resubmit the revised SLD. 

2. Photographs of water meters at water treatment plant, STP treated water, cooling tower 
consumption and RO water consumption  

Final 
Review: 

The submittal includes a water balance showing the location of the meters. 
Photographs of the different meters have also been submitted. The submittal 
demonstrates compliance with the requirements of the credit. 



IGBC Green Campus Final  Review – Existing Campus 
Project Name: Chettinad Academy of Research and Education, Tamil Nadu  

Project No:  IGBC GCE190035 
Review Date: 05/10/2020 

 

Copyright IGBC 2020  15 

 
 

Energy Efficiency in Infrastructural Equipment               EE credit 1  
 
  Preliminary Review: 

 
The submittal states that the Project is targeting 8 points under the credit. Five points for 
reduction in exterior lighting and three points for pump and motor efficiencies 
 
Reduction in Exterior Lighting:  
The submitted narrative states that the exterior lighting for the campus is 63.60% efficient as 
compared to the ASHRAE 90.1-2010 Baseline Case and the exterior lighting fixtures is being 
controlled by the timer based sensor. Submittals include photographs of installed exterior 
lighting fixtures. However, the issues raised under SPM Credit 5: Outdoor Light Pollution 
Reduction needs to be addressed. 
 
Lighting Controls: 
The submittal indicates that the Project has timer based/daylight sensor based control for 
exterior lighting. The submittal including photographs indicating that the campus meets the 
criteria for two points. 
 
Pump and Motor efficiency: 
The submittal states that the Project has installed five centrifugal pumps for the WTP and STP 
and three pumps for the hospital, college and hostel. The efficiencies of the pumps have been 
provided along with efficiencies of the motors installed on site. The submittal indicates that the  
pumps and motors meet the compliance criteria for the credit, however additional information 
is required to ascertain credit compliance. 
 
However, additional details are required.  

 
Technical Advice:    
 

  Please provide/address the following: 

a. Please provide clarifications for the issues raised under SPM credit 5. 

b. Manufacturers' technical data sheets for the installed pumps and motors. 

Final 
Review: 

The issues raised under SPM credit 5 have been clarified. The revised exterior LPD 
calculations indicate a reduction of more than 59%. over the ASHRAE-90.1-2010 
Baseline This meets the compliance criteria for 5 points under the credit. 
The  submittal states that the technical data sheets of the pumps and motors is not 
available, however an audit report of the same has been provided. The report identifies 
all the pumps and motors installed, including make, number, head flow rate, RPM and 
efficiency. The submittal indicates that the Project meets the compliance criteria for 3 
points for efficient pumps and motors. 

   

    On-site Renewable Energy                                                                                    EE Credit 2
  
  Preliminary Review: 
 

Submitted narrative states that project is in the process of installing 1001 KW on-site solar 
plant capacity, which will generate 15,31,146 KWH of electricity which shall meet more than 

Energy Efficiency (EE)            Possible Points - 21 

5   
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arded 

 

D
enied 

 

10   

21    



IGBC Green Campus Final  Review – Existing Campus 
Project Name: Chettinad Academy of Research and Education, Tamil Nadu  

Project No:  IGBC GCE190035 
Review Date: 05/10/2020 

 

Copyright IGBC 2020  16 

100% of the infrastructure loads of the campus, including the exterior lighting and  centralised 
pumps and motors. The submittal indicates that the annual energy demand of the exterior 
lighting is 3,30,426.90 KWH, the power consumption of pumps and motors is 4,40,569.20.and 
for DG set 3,30,426 KWH. Hence the installed solar PV capacity of 1001 KWp shall generate 
15,31,146 KWH, which shall meet the 7,75,399.68 KHW requirement for site infrastructure. 
 
However additional information is required to ascertain credit compliance. 
 
Technical Advice: 
 
Please provide copy of solar installation agreement, copy of electricity bills highlighting the 
consumption and PO for the solar PV system indicating the capacity. 

Final 
Review: 

The submittal includes a PO of 1MW of solar PV. Copy of the electricity bill has not 
been provided as the installation is in process. The credit has been awarded based on 
the purchase order and audit. 
 
Off-site Renewable Energy                                                                                     EE Credit 3 

 Preliminary Review: 

The submittal indicates that the Project is following the Option 2: Off Site Renewable Energy 
Investments to demonstrate compliance. The narrative states that the Project has invested in 
230 KW rated capacity x 8 windmills in Udumalpet, 225 KW rated capacity x 9 windmills at 
Vadavalli and 1x1.25MW rated capacity at Irrukanthuri. The total rated capacity of the 
Windmills is 5.115 MW. The submittal also includes a letter signed by the Project Owners 
confirming the ownership of the aforementioned windmills. 
 
The annual power consumption of the campus for three years has been provided. The power 
consumption for the year 2019 was 1,08,04,410 KWH. A copy of the Windmill Generation 
Adjustment Statement has been provided which indicates that in 2018-2019, 32,98,181 KWh 
was generated. 
 
However additional details are required to ascertain compliance. 
 
Technical Advice: 
Please provide the extract copy of contract agreement signed between the project owner and 
the green power developer indicating the investments. 

Final 
Review: 

The submittal includes a copy of the Work order for AMC for the windmills and 
electricity bills indicating the deduction of electric consumption for the campus. The 
project team mentioned during site visit that the wind mills are owned by the project 
and the generation is given to the grid which is further deducted from the consumption 
at campus and the same is substantiated through the bills. Hence the credit is 
awarded. 
 

 
  Energy Metering             EE Credit 4
     
  Preliminary Review: 

 
The submittal indicates that the Project has installed meters for the centralized HVAC system, 
power backup systems and renewable energy systems. Submittals include meter readings 
and photographs of the installed meters. The submittal indicates credit compliance. 
It is observed during the site visit that the campus has energy meters for more than 6 
utilities such as RO plant, STP, and building level Hence 2 points are awarded. 

 

4   
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Segregation of Waste, Post Occupancy                             MRM Mandatory Requirement 1  
 

  Preliminary Review: 
 
The submitted a narrative which states that the Project has three bins located at all exterior 
common areas across the campus, one for dry waste, another one for we waste and a third 
one for hazardous waste. The waste from the bins is collected in a central facility and stored 
till its disposal. 
 
The submittal states that the bio-medical waste is collected on a daily basis and removed from 
the campus by a registered vendor. The submittal also includes an audit of the bio-medical 
waste generated. The submittal includes photographs of the bins, and also of the central 
facility where the dry waste is stored. The photographs also include a photograph of the 
receipt from the waste removal vendor. 
 
The claim is further substantiated with a letter from the Project Owners. The submittal 
indicates that the Project meets the compliance criteria for the mandatory requirement. 
 

   
 Organic Waste Management, Post occupancy             MRM Credit 1
  
 Preliminary Review: 
 

The project team has submitted a narrative which states that the campus has a 99 acre site 
and that the gardening waste is collected and crushed and then laid out in beds and watered 
over a period of 45 days till it is composted. The submittal states that the process is monitored 
and logged regularly. The submittal indicates that 100% of the garden waste is treated on site. 
 
The submittal states that the food waste from the five kitchen is approximately 700 to 800Kg 
per day, which is expected in a campus with a FTE of 7481 and considering 
0.1kg/person/day. The submittal states that the vegetable waste is given to cows for feeding 
and that the food waste is vermin-composted. The submittal includes photographs of the 
garden waste being treated below the canopy of the trees. 
 
However, additional details are required to demonstrate credit compliance. 
 
Technical Advice:    
    

  Please provide the following: 

1. Site plan highlighting the location of on-site organic waste treatment systems installed in 
the project 

2. Calculations indicating the quantity of organic waste (Food and Garden) treated in the 
project (including buildings) to the quantity of organic waste generated, in percentage 

3. A typical report of the daily garden waste being monitored and logged. 

4. The submittal indicates that vegetable waste is used as cattle feed. Please clarify if 
animal husbandry is being done on site and provide photographs of the same. 

5. Detailed narrative stating the capacity of vermicomposting system and maintenance of 
the vermicomposting pit and also mention the agency responsible for regular 
maintenance. 

 Material and Resource Management (MRM)                         Possible Points - 3 
UUUYHYYY11Points 11 
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Not 
Applicable 
 

Not 
Applicable 

 

Final 
Review: 

The clarifications include a site plan showing the location of the organic waste 
treatment area, calculations of the waste generated, a typical report of daily gardening 
waste logged and photographs of animals grazing on the site. The submittal also 
clarifies that only pit type composting is done and not vermi-composting. The 
submitted data indicates that the project meets the credit compliance criteria. However, 
it is not clear if 100% of waste would be treated given the capacity of the treatment 
system. Hence, the credit is awarded as benefit of doubt. 

 

 Handling of Waste Materials, During Construction           MRM Credit 2 
 
 Preliminary Review: 
 
This credit is not applicable for existing campuses. 

 
 

Local Materials           MRM Credit 3 
 
Preliminary Review: 

 
This credit is not applicable for existing campuses. 
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 Tobacco Smoke Control                                                      HWB Mandatory Requirement 1  

  Preliminary Review:  
 
The project team has submitted a narrative which states that project is demonstrating 
compliance through Option 1: No Smoking and smoking is strictly prohibited within the 
campus premises. Submittal includes a declaration letter from the authorized signatory stating 
that smoking is prohibited in the campus and photographs of no smoking signages installed in 
the campus common area. This meets the mandatory requirement.   
 

 
  Basic Amenities               HWB Credit 1
   

  Preliminary Review:  

The project team has submitted a narrative which states that 7 basic amenities are provided 
within the campus. The list of basic amenities includes a hospital, ATM, laundry services, 
restaurant (food court), grocery store, saloon and an auditorium. The submitted list also 
mentions other amenities which are not a part of the list in the IGBC Green Campus Abridged 
Reference Guide. Submittals include photographs and site-plans showing the basic amenities 
within campus. This meets the credit requirement. 

 
 Health and Well Being Facilities              HWB Credit 2
  
  Preliminary Review:  

 
The submittal indicates that the Project is following Option1: Health and Well Being 
Compliance path as well as Option 2: Healthcare, Emergency and Security facilities 
compliance path. 
 
Health and Well Being: 
The submitted narrative states that the Project is a hospital-medical education campus, all 
physical education related facilities are provided to the students. The Health & well-being 
facilities provided within the campus are football field, cricket field, basketball courts, tennis 
courts, shuttle court, running track etc. The submittal states that regular occupancy is 3500 
occupants, and the facilities cater to more than 350 users. Submittals include photographs 
indicating all the health & well-being activities organised on campus, sports activities, indoor 
games, outdoor games, etc.  The submittal indicates compliance with the requirements for 
two points for providing health and well being facilities. 
 
Healthcare, Emergency and Security facilities: 
Also, healthcare, emergency & security facilities are provided which include first aid service, 
security service and CCTV cameras within the campus. Submittals include photographs of 
first aid service, ambulance, dispensary and CCTV cameras installed in the campus. Also, 
work order for CCTV system has been provided. This meets the credit requirement; hence 
two points are awarded.  
 

 
. 

 Health and Well-being (HWB)                Possible Points - 6 
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Not 
Applicable 

 

 
  Universal Design              HWB Credit 3
  

Preliminary Review:  
 
The project team has submitted a narrative stating that the project has provided visual 
warning & way finding signage’s, easy access to the main entrance of buildings, non-slippery 
ramps with handrails, restrooms for differently abled in each block (except for the private 
villas), main walkways/pathways of adequate width in exterior common areas and 10 nos. of 
preferred car parking space for a total parking of 550 Nos cars  
 
Submittals include calculation for preferred parking & differently abled toilets, site plan 
highlighting the location of preferred parking spaces, floor plans highlighting the location of 
toilets for differently abled, plan and cross section for the differently abled toilets, and 
photographs of differently abled facilities provided such as preferred parking, ramps with 
handrails, visual signage’s and differently abled toilets.  
 
However, additional details are required to demonstrate credit compliance. 

Technical     
     Advice:       
  Please provide the following: 

1. Photographs of the differently abled parking with permanent signage. 

2. It is observed that the door opening of the differently abled toilet for wheelchair access is 
not according to NBC norms. Kindly submit detailed interior layout with dimensions of 
differently abled toilet. 

3. Clarify if differently abled toilet is provided in all buildings in the campus. Submit 
additional photographs for the same. 

4. Photographs of lifts provided with braille and audio assistance. 

Final 
Review: 

The submittal includes photographs of differently abled parking showing the 
appropriate signage. 
The submittal states that the Project has designed all differently abled toilets of 1375 x 
1750 mm with 950mm doors opening inwards as per NBC-2005, part 3 Annex D 
figure17. A campus plan has been provided, showing the buildings where the 
differently abled toilets are located. However, the Project Team is requested to note 
that NBC-2005 referenced image does not have the door opening inwards. 
Photographs of the toilets showing grab bars have been provided to substantiate the 
claim along with photographs of the lift with Braille have also been provided. The credit 
is awarded as benefit of doubt. 
 

  Basic Facilities for Construction Work Force            HWB Credit 4 

  Preliminary Review:  

This credit is not applicable for existing campuses. 
 
 
 
 
 
 
 
 

1   
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 Green Education              GE Credit 1 

Preliminary Review:  
 

The project team has submitted a narrative stating that the project team has actively 
conducted and participated in educational program & awareness session organized within and 
around the campus. The narrative states that the Project Owners have more than 600 
volunteers of NSS who are actively involved in campus activities. The campus students have 
conducted Swacch Bharat Internships to spread awareness in surrounding villages, and also 
organized and participated in Unnat Bharat Abhiyan. The Project Owners have also 
incorporated several eco-friendly practices on campus such as bicycling etc. 
 
The submittal includes photographs and reports about anti-plastic rallies, garbage cleaning 
and Swacch Bharat activities conducted over the last couple of years. However, additional 
details are required. 

 
Technical Advice:       

   
  Please provide the following: 

1. List of the committee/ forum members formed indicating the roles & responsibilities of the 
committee/ forum members allocated for implementation of eco-friendly practices/ green 
initiatives 

2. Awards instituted to acknowledge the efforts for implementing eco-friendly practices/ 
green initiatives, with supporting documents 

 
Note: The project team should consider incorporating activities which promote environmental 
awareness which go beyond just cleanliness by including awareness about water efficiency, 
energy savings and the impact of the environment on human health. 

Final 
Review: 

The submittal includes a list of Committee Members that constitute the sustainability 
panel, and a certificate of "Clean and Smart Campus" awarded by AICTE. However. the 
certificates and documentation provided indicate that the Campus has implemented 
several measures and instituted outreach programs for cleanliness, these do not meet 
the intent of the Credit. The intent of the credit is to promote green education, which 
goes beyond promoting cleanliness. During site visit, it was informed that few 
awareness sessions are being conducted Note that the project team must conduct 
various activities for green education such as tree plant, awareness sessions, etc. 
However, few signages were observed during the site visit, hence the credit is awarded 
as a benefit of doubt. 
Green Campus Guidelines                           GE Credit 2 
 
Preliminary Review:  

 
The project team has submitted a narrative stating that the project team has developed green 
campus guidelines and shared with the campus occupants. Also, the submitted narrative 
states that various strategies have been implemented within the campus to create awareness 
for the environment. Submittals include project specific green information and guidelines. 
However, additional details are required. 

 Green Education (GE)                                                           Possible Points - 3
    Possible Points 7 
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Technical Advice:       
 
Please provide copy of green building renovation guidelines providing information which helps 
the facilities team to implement the green features, during building renovation process . 

Final 
Review: 

The submittal includes a copy of the green building renovation guideline provided 
earlier with the addition of one more guideline for additions and renovation. 
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 Innovation in Design Process, Green Cover or Vegetation             ID Credit 1.1 

Preliminary Review:  
  

The submittal indicates that the Project has applied for a credit for exemplary performance 
under SPM Credit 3: Green Cover or Vegetation. The submittal for the base credit indicates 
that the Project has a Green cover exceeding 30% and meets the compliance criteria for 
exemplary performance. 

     
  
 Innovation in Design Process, Wastewater Treatment and Reuse             ID Credit 1.2 

Preliminary Review:  
  

The Project has applied for a credit for exemplary performance under WC Credit 4: 
Wastewater Treatment and Reuse. However further clarifications are required to ascertain 
compliance for the Base credit. 

 
Technical Advice: 
Please review the comments under WC Credit 4: Wastewater Treatment and Reuse 

Final 
Review: 

The submittals for the base credit WC Credit4: Wastewater Treatment and Reuse 
indicates that the combined water demand for irrigation, CT makeup water and flushing 
is about 1332 KLD, whereas the treated water available is about 933 KLD. The treated 
water meets more than 75% of the total combined demand for irrigation and CT, hence 
this innovation has been awarded. 

 

 Innovation in Design Process, On-site Renewable Energy             ID Credit 1.3 

Preliminary Review:  
  

The Project has applied for a credit for exemplary performance EE Credit 2: On-site 
Renewable Energy. However further clarifications are required to ascertain compliance for the 
Base credit. 

 
Technical  Advice: 
Please review the comments under EE Credit 2: On-site Renewable Energy. 

Final 
Review: 

The clarifications submittal for the base credit addresses all the issues raised during 
preliminary review. The Project meets the compliance criteria for exemplary 
performance under the credit. 
 
 
 

 

 Innovation in Design (ID)                                      Possible Points - 6
     Possible Points 7 
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Innovation in Design Process, Offsite Renewable Energy 

 Preliminary Review:  IDCredit 1.4                                           

The Project has applied for an innovation credit for providing a healing gardens within the 
entire campus like in the courtyards, students seating area, herbal gardens, the Mango and 
Bamboo forest etc. However, it is not clear how these gardens have a measurable 
ecological/environmental impact which is not addressed in any of the credits/mandatory 
requirements. The environmental/ecological impact of vegetation is addressed under SPM 
credit 3: Green cover and Vegetation. The Campus has greater vegetation then the minimum 
recommended, for which the Campus has earned additional points under ID1.1 above.   

 
Technical Advice:       
The Project may opt to substitute the innovation credit with another innovation/exemplary 
performance. 

Final 
Review: 

The Project has opted to apply for an innovation for exemplary performance under EE 
credit 3: Offsite Renewable Energy. The submittal includes an AMC contract to 
maintain the windmills offsite. Hence, the innovation credit for exemplary performance 
is awarded. 

 
IGBC Accredited Professional                 ID Credit 2 
 
Preliminary Review:  
 
The submitted narrative states that four principal participants of project team are IGBC AP 
certified. Submittals include IGBC AP certificate of three principal participants (Ms.Krithika 
Muthukrishna, Mr. Navin Kumar R and Ms. Yasodha) This meets the credit requirement. .  

1   

2   
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DISABLED FRIENDLY BARRIER FREE CAMPUS

Automatic Sensor Sliding  DoorLift in the Academic Block
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Human Assistance at General Hospital Human Assistance at Library
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Disabled Friendly Toilet

Disabled Friendly Washrooms Disabled Friendly Toilet



ASSISTIVE TECHNOLOGY
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Narrator Application for
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NVDA Screen Reading Software



DISABLED RESERVED PARKING

Exclusive Vehicle Parking Area for
Physically Challenged

Exclusive Vehicle Parking Area for
Physically Challenged



PROVISION FOR ENQUIRY AND INFORMATION

Human Assistance at General Hospital Human Assistance at Library

Reserved Counter for
Physically Chanllenged


	2021
	Sustainability 2020-21 & 2021-22
	7.1.2.A-Alternate-source-of-Energy-and-Energy-Conservative-Measures
	7.1.3.B-Waste-Management
	7.1.4.A-Geotagged-photographs
	7.1.5.A-Geotagged-photos
	7.1.6 audit report
	7.1.7.A-Geotagged-photos

