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1. Executive Summary: 
Institute of Aeronautical Engineering was audited during 23rd to 28th of February Covering 

Sustainability, Environment and Energy Management in line with National Building Code 

2016-Part 11 and as per directives of NAAC & NABCB. The auditors are Dr. Rama Dasu 

Pittala (23rd, 24th and 28th Feb), Dr. Ajaya Shankar Gupta (23rd and 24th ), Ms Aparna Mamidi 

(Day1), Mr. N Bhaskar Reddy (Day 2 only), Mr.C Venugopal (NABCB Assessor as observer) 

on 23rd. 

The audit covered their total campus area spread over 14 acres and having 7 main buildings 

with a build-up area of around  36322 Sqm.. 

The criteria has 11 major clauses covering Sustainability, Environment and Energy 

Management as shown in the table1: 

Table 1: NBC Part 11 Clauses Grouping into Broader Classification as Sustainability, 
Environmental and Energy Efficiency Categories 

NBC  Part 11 Clause No Major Focus 

3 APPROACH TO SUSTAINABILITY Sustainability 

4 APPLICABILITY OF THIS PART Sustainability 

5 IMPLEMENTATION OF THIS PART Sustainability 

6 SITING, FORM AND DESIGN Environmental 

7 EXTERNAL DEVELOPMENT AND LANDSCAPE Environmental 

8 ENVELOPE OPTIMIZATION Environmental 

9 MATERIALS Sustainability 

10 WATER AND WASTE MANAGEMENT Environmental 

11 BUILDING SERVICES OPTIMIZATION Energy Efficiency 

12 CONSTRUCTIONAL PRACTICES Sustainability 

13 COMMISSIONING, OPERATION, MAINTENANCE AND BUILDING 
PERFORMANCE TRACKING 

Energy Efficiency 

 

Also the check points cover many of the requirements (around 31 Points) in NAAC’s Self-

Assessment Criteria as detailed in Annexure 1. 

During audit the Checklist approved by NABCB has been  used which has 136 check points 

and the auditors marked as NA if any clause is not applicable and then checked their Records/ 

practices/ documents etc against each check point. If the records/practice/ documents are 

meeting major requirement listed as Compliant, if not the observations are classified as below: 

Major Nonconformity  

a nonconformity that shows a NBC - 11 clause or other requirement has not been implemented 

at all, or has been implemented in such a way that the requirements are not met at all. 

Minor Nonconformity  
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a single instance, or small set of single instances, that show a requirement has not been met. 

At the Lead Auditor’s discretion, a large number of related Minor Nonconformities may instead 

be filed as a single Major Nonconformity. 

OFI:  

Opportunity for Improvement is Not a non-Conformity. It is a cause for a potential non 

conformity and or for further improvement  

The summary of audit findings are as below: 

Table 2: Summaro of Audit Findings 

 

By giving a weightage of 1 to compliant, 0.75 to OFI, 0.25 to Minor NC and 0 to Major NCs the 

total points against 119 applicable are 109.75 ie equal to 92.23% 

Embodied Energy Calculated for Existing building as shown in Fig 9.5 shows that the average EE Per Sqm is 

2.955 GJ per Sq M and the National average for Four-storey reinforced cement concrete (RCC) buildings is 

4.3 to 3.1 GJ per SqM (Fig. 9.4 reference Table 4 Embodied energy analysis of multi storied residential 

buildings in urban India S. Bardhan Dept. of Architecture, Jadavpur University, India), which indicates that the 

Old Buildings are also within the EE Standards. 

Embodied GHG calculated is around 654 Kg CO2e per SqM as shown in Figure 9.5, which is within benchmark 

given in a study published in the Journal of Cleaner Production, the embodied carbon of residential buildings 

in India ranges from approximately 250 to 750 Kg CO2e per SqM. 

The major strengths are: 

• IARE has developed a Green Campus Policy indicating commitment and drive of 

Principal and Management. 

• They prepared Guidelines to meet requirements of NBC Code 11 for future buildings 

• The major effort taken by their Civil department to assess the Embodied Energy and 

GHG against old buildings 
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• EE Per Sqm is 2.955 GJ per Sq M and the National average for Four-storey reinforced cement 

concrete (RCC) buildings is 4.3 to 3.1 GJ per SqM (reference details given in report) 

• They have prepared a list of materials with their Emboided Energy levels to assist in 

selection of materials for future construction 

• They are using Flyash Bricks which is an eco-friendly approach 

• Solar Panels used for Solar Power 160 KW capacity for campus lighting, ACs and fans. 

• Rain water being recharged through rain water harvesting pits ( 24Nos) and 1 bore 

well connected to rainwater harvesting pit. 

• Rainwater recharging pits and Use of STP Water for gardening. 

• Interaction with local Pnchayat and villagers in 2002 was done. Established RO Plants, 

Provided Benches and Furniture to 10 Schools in and around the Institute. 

• Students Participation in Street Cause and NSS is supported and encouraged by 

Management 

• Environmental Risk Assessment and Control Plan covering Oil Leakage, Use of 

Energy, Dust Generation etc covered. 

• Procedure for Emergency Response Plan (ERP) IARE/GA/ERP/01 

• Existing Buildings are assessed for Building Orientation (Page 9 to 11), Material used 

(Page 7 to 9) and guidelines for new buildings addressed in IARE/GA/GAD/01 

• 38 percent of the open spaces are maintained as softscapes (permeable surface on 

ground) as against norm of 30% 

• Developed an SOP “Procedure for Waste Management IARE/GA/PWM/01” 

• Plastic bottles Shredder, Canteen Waste Biogas Plant is there. 

• MoU with Ramky Enviro for E Waste Management 

• CFL lights replaced with LED 100% and All Ac's are now 5 star rated, 

• Solar power is used and 35% energy reduced & and cost per KWH reduced by 35% 

(from 2019 to 2022) . 

Major areas for improvement are: 

• All the Initiatives under Green Campus Policy to have Measurements / KPIs to assess/ 

monitor performance. 

• Use of water conserving fixtures in Toilets, wash Rooms etc to be used 

• Modification of Windows to further improve Day Lighting to be done 

• Explore use of Auto dimming switches etc to conserve energy 

• A site maintenance plan for Landscape is to be developed and precautions to avoid 

water logging in ground 

• Construction agencies to perform soil monitoring, water quality monitoring, ambient air 

quality monitoring, noise monitoring etc with a view to having required controls 

• Specific Water Consumption to be monitored regularly and to check water balance 

• Explore Availability and use of Bio Diesel in Buses and Generators 
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• Monitoring Energy Consumption for different applications by having Sub-meters 

Training to all Housekeeping Staff and Electrical staff may be arranged 

2. Introduction: 
Competent Inspectorate and Consultants Pvt Ltd (CICPL) have been engaged by Institute 

of Aeronautical Engineering (IARE), Hyderabad for conducting Green Audit of their campus 

as per NAAC advisory (Ref. No. -F. No. 14-29/2022 dated 26.05.2022) prescribing 

requirement of Green Audits/Certification of educational institutions by Inspection Bodies 

approved by NABCB as per ISO17020. As per Methodology prescribed by NABCBs policy 

Ref. No.: NABCB/P-001/09/2022/V.1 Green Audits to be conducted as per the National 

Building Code, 2016, Part-11 with clauses, as applicable therein. Accordingly CICPL had 

prepared checklist and conducted the audit, after obtaining approval for the checklist. This 

audit was Witnessed by NABCB nominated Auditor on first day. 

About IARE: 

Founded in the year 2000 by Maruthi Educational Society, Institute of Aeronautical 

Engineering (IARE) in Hyderabad has established itself as a leading Autonomous engineering 

college. With a mission to provide "Education for Liberation," the institute offers a wide range 

of B.Tech programs including Computer Science and Engineering, Information Technology, 

Electronics and Communication Engineering, Aeronautical Engineering, Mechanical 

Engineering, Civil Engineering, and more. IARE is also home to six M.Tech programs in 

engineering and an MBA program. Over the past 21 years, IARE has earned a prestigious 

reputation for excellence in education, with 100% admissions in the state of Telangana. 

The Vision and Mission of the Institute are as below: 

Vision 

To bring forth professionally competent and socially progressive, capable of working across 

cultures meeting the global standards ethically. 

Mission 

To provide students with an extensive and exceptional education that prepares them to excel 

in their profession, guided by dynamic intellectual community and be able to face the 

technically complex world with creative leadership qualities. 

Further, be instrumental in emanating new knowledge through innovative research that 

emboldens entrepreneurship and economic development for the benefit of wide spread 

community. 

About CICPL: 

Competent Inspectorate and Consultants Pvt Ltd is formed in 2022 by converting Competent 

Inspectorate and Consultants LLP which was established in 2015 by merging Sun-Mann 

Engineers & Consultants (Serving Industry Since 2009) to provide highly competitive 
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specialized Third-Party Inspection and Field Services to support companies in building and 

managing their assets, ensure quality and compliance, improve reliability, performance and 

avoid the occurrence of incidents 

CICPL performs third party inspections, which include the examination of materials, products, 

installations, plants, processes, work procedures or services, and the determination of their 

conformity with requirements and the subsequent reporting of results of these activities to the 

clients. 

3. Audit Scope: 
Audit is Covering Sustainability, Environment and Energy Management in line with National 

Building Code 2016-Part 11 and as per directives of NAAC & NABCB 

The physical area covered 14 acres of campus area consisting 7 blocks covering Instructional, 

Laboratory and Administrative Infrastructure . The Layout plan is as below: 

 

Figure 3-1: Campus Layout with details of Built-up area 
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4. References: 

• NABCB Policy on Green Audit by Inspection Bodies 

• NAAC’s advisory ref No.F.No.14-29/2022 Dated 26.05.2022 

• National Building Code of India 2016  Vol 2  Part 11 Approach to Sustainability 

• ISO 17020 Manual and SOPs of CICPL 

• National Lighting Code 2010 edition 

5. List of Auditors: 
1. Dr. Rama Dasu Pittala (Day 1&2) and 28th Feb 

2. Dr. Ajaya Shankar Gupta (Day 1&2 

3. Ms Aparna Mamidi (Day1) 

4. Mr. N Bhaskar Reddy (Day 2 only) 

5. Mr.C Venugopal (NABCB Assessor) on Day 1 

6. List of Auditees: 
1. Dr. L V Narasimha Prasad Principal and Professor of CSE 

2. Dr Padmanabha Reddy, Head of IQAC 

3. Dr Vemula Anand Reddy, HOD, Department of Civil Engineering,  

4. Dr P Sreekanth Reddy, Asst Professor, Department of Civil Engineering 

5. Mr Pavuluri Rajesh, Adminstration Officer, Admin Department 

6. Dr. G Ranjith Kumar, HOD, Dept. Of EEE 

7. Audit Plan, Opening and Closing Meetings: 
Audit plan is attached as Annexure 1 

Audit was performed during 23rd & 24th and some measurements were taken on 28th February. 

Opening meeting and closing meeting photos are given below. 

 

Figure 7-1Photo of Closing Meeting on 24th Feb  

 

Figure 7-2 Photo of Opening Meeting on 23rd Feb 
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8. Areas Covered (Departments/ Buildings/ Facilities) 
The physical area covered 14 acres of campus area consisting 7 blocks covering Instructional, 

Laboratory and Administrative Infrastructure. 

1. Block 1 - 1945 (Sqm) Per floor - 5 floors :  104679 Sft (9725 Sqm) 
2. Block 2 - 1275 (Sqm) Per Floor - 5 floors :  68620 Sft (6375 Sqm) 
3. Block 3 - 1945 (Sqm) Per floor  - 5 floors - 104679 Sft ( 9725 Sqm) 
4. Block 4 - 4320 (Sqm)                 - 1 floors - 46500 Sft   (4320Sqm) 
5. Block 5 - 1000 (Sqm)                 - 1 floors - 10764 Sft   ( 1000 Sqm) 
6. Block 6 - 1167 (Sqm) per floor   - 4 floors - 50246 Sft   ( 4668 Sqm) 
7. Block 7 (Hub) - 509 (Sqm) - 1 floor           - 5478 Sft     (509Sqm) 

Also the Solar Plant on rooftop, STP, Generator, Rainwater Harvesting Pits etc. 
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9. NBC Code Section 11 Clause wise Observations  

3 APPROACH TO SUSTAINABILITY 

The objective of this clause is to see overall commitment of management towards 

Sustainability and their approach /system of planning from concept, design, construction, 

commissioning, operation and maintenance, and also decommissioning and disposal at the 

end of useful life of structure.  Also focuses on Energy Efficient Design and Processes, 

 
Figure 9-1 Green Campus Policy of IARE (ref. Annexure 1 in Checklist) 
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Reduced Embodied and Operational Energy, Integrated Water Management, Disaster Risk 

Assessment and Mitigation, 

Corporate Governance etc. 

IARE has a Green Campus 

Policy, signed by Principal 

is evidence of commitment 

towards Sustainability 

approach. 

Guidelines to Architect, 

designer and Civil 

Contractors and Note on 

Existing Build addressed in 

Doc No. IARE/GA/GAD/01 

dtd 01:10:2022. addresses 

their approach for 

Sustainability from Concept, 

designing to 

decommissioning and 

disposal. The Contents page 

Photo attached here. 

The construction activities comprised of different materials includes bricks, cement, 

aggregates, granites, etc. Among them the kind/grade of material has been used based on 

their green house gases and embodied energy for achieving the sustainability. To the possible 

extent the material has been 

collected from the near localities to 

reduce the greenhouse gases 

emissions. The greenhouse gases 

and embodied energy of 

corresponding materials are listed 

in Table 1 and 2 for better 

understanding IARE has 

conducted assessment of 

Embodied Energy in existing 

building as detailed in Table 2 of their document IARE/GA/GAD/01 shown in the figure below.  

If we assess it’s specific EE Embodied Energy Calculated for Existing building as shown in Fig 9.3 shows 

that the average EE Per Sqm is 2.955 GJ per Sq M and the National average for Four-storey reinforced 

cement concrete (RCC) buildings is 4.3 to 3.1 GJ per SqM (Fig. 9.4 reference Table 4 Embodied energy 

analysis of multi storied residential buildings in urban India S. Bardhan  

Figure 9-2: Contents of IARE/GA/GAD/01 

 
Figure 9-3: Embodied Energy Reference 
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Dept. of Architecture, Jadavpur University, India), which indicates that the Old Buildings are also within the EE 

Standards 
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Figure 9-4: GHG & EE Calculations from Doc. No IARE/GA/GAD/01 
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Figure 9-5: GHG & EE Calculations for Existing Buildings at IARE 

 

EE Calculations for 

Green Audit 

CIC/GA/F01 
10:03:2023 

Issue:01,Rev: 00 

 
 

 

 

Embodied energy analysis of multi storied residential buildings in 

urban India 
S. Bardhan, Dept. of Architecture, Jadavpur University, India 

https://www.witpress.com/Secure/elibrary/papers/ESUS11/ESUS11035FU1.pdf 
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Solar Panels used for Solar Power 160 KW capacity for campus lighting, Acs and fans. 

Daylight Factor (DF) is a measure of the amount of natural daylight that enters a room, and is 

defined as the ratio of the indoor illuminance at a point on a workplane to the outdoor 

illuminance under an overcast sky. DF is expressed as a percentage Daylighting factor 

measure Civil Expert indicates  that day lighting factor is 4.78 as against minimum requirement 

of 2. 

Calculate the total internal reflection (TIR) factor: TIR = (0.8 

x ceiling reflectance) + (0.5 x wall reflectance) + (0.2 x floor 

reflectance) + (0.1 x window reflectance) TIR = (0.8 x 0.7) + 

(0.5 x 0.45) + (0.2 x 0.25) + (0.1 x 0.1) TIR = 0.845 

Calculate the DF:  

DF = (TIR x( windows+Door) area x 0.75) / room floor area x 

100%  

 
 
Figure 9-6 Daylighting factor (ref Annexure 3 of Checklist) 

 
Figure 9-7 STP constructed in 2018 of 30KLD 

 
Figure 9-8: Water Storage Tanks 

 

Top Management Interaction with local Panchayat and villagers was done in 2002 before 

starting construction and continues to interact and support them. IARE has established RO 

Plants, provided Benches and Furniture to 10 Schools in and around Institute. Students also 

Participation in Street Cause and NSS is supported and encouraged by Management. Few 

report copies are shown below 
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Figure 9-9 NSS organised Tree Plantation 
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To ensure association of different stakeholders Environmental Science Topic covered for all 

students. Training on Green Building and Energy Audit covered on 19th Oct 2022 to all staff 

and students of Civil and Electrical department covered. Awareness Session on Plastic Waste 

was conducted on 30-12-2022. Photos shown below: 

 

 

Figure 9-10 Training on Green Building Figure 9-11 Awareness Campaign on Plastic             

Environmental Risk Assessment  and Control Plan covering Oil Leakage, Use of Energy, Dust 

Generation etc covered. Risk Assessment Sheet shown below.  

Procedure for Emergency Response Plan IARE/GA/ERP/01 addresses Civil Unrest covering 

Preparedness for Medical Emergency, Fire, Snake Bite, Electrical shockSocio Economic and 

Political vulnerabilities etc. The location does not fall in River, Coastal, Cyclonic proximity and 

Climatic Zones. The Contents Page of ERP is shown below. 
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6 SITING, FORM AND DESIGN 

The objective of this clause is to see if - passive design strategies for every building as a 

means to reducing overall energy demand before pursuing active and mechanical means in 

an effort to not only save energy but also to minimise the overall negative impact on the 

environment (energy conservation, water conservation and reduced greenhouse gas 

emissions.) 

Existing Buildings are assessed for Building Orientation (Page 9 to 11) and guidelines for new 

buildings addressed in IARE/GA/GAD/01, Key points from that are: 

• Block-1&6 are faced towards east, 3&4 is faced towards west. 

• The ventilation and lighting system is provided on east and west facings of these four 

blocks. 

• In addition, the windows 

provided for the ventilation are 

in the path of sun. 

• Block-2&5 are faced towards 

north. 

• Although block-2 and 5 are 

directed towards north 

direction, the surface area of 

wall including windows are 

open to the natural ventilation. 

The sunlight will have direct 

contact during sunny time 

period. 

• Further the building’s contact 

surface area with sun is comparatively larger and direct throughout the day, which 

declines the utility of electrical energy. 

• Red clay bricks are used in the masonry component of a building. As per the standards, 

it possess it is an highly effective thermal massing material (refer to thermal massing). 

• Also the buildings will provide sufficient natural shading when the sun is on opposite 

direction. 

• The provision of windows on the direction of sun path achieving the desirable thermal 

and visual comfort to the occupants. 

• All building envelopes are protected against thermal losses, drafts and degradation by 

natural elements such as wind, dust, sand, snow, rainwater, hail, etc. 

• 25 percent of the regularly occupied areas of the building is achieving sufficient day 

lighting with a minimum day lighting factor of 2 percent. 

• Solar passive techniques like Landscaping, optimum building orientation, surface to 

volume ratio etc in building to optimize building performance has been incorporated. 

 

 

 

 

Figure 9-12: IARE Image from GoogleEarth 
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• As the institution is not falling in the area of climatic zone, no artificial heating systems 

are provided. 

Site Assessment report by M/S Srinivasa Associates represented by Mr ASVS Srinivas Lic 

No. 105/Strl.Engineer/TP10/GHMC/2009 addressed in page 4 of IARE/GA/GAD/01.  Key 

Points from site assessment were: 

There is no forest area, no rivers or tributaries and/or streams It is not located in coastal 

regulation protected areas, public parks and recreation areas.  

Natural contours/terrain demonstrate that no critical natural resource is impacted by the project 

Near the construction there is a presence of floodplains, Dundigal lake within a distance of 

250 m, defense areas within a distance of 6 km, agricultural land and wetlands in the 

surroundings. 

Based on the observations made, the following steps were suggested by them: 

• The soil in the site comprises of clay with medium to high compressibility, for which 

soil investigation needs to be performed for appropriate design of foundation. 

• As there is a presence of water bodies nearer the construction site, suitable remedial 

measures to be adopted to avoid seepage or inflow into the site. 

• After construction also, a barrier needs to be constructed around the site to prevent 

the flow of water during floods. 

• Appropriate measures to be taken while disposing of liquid waste from institution to 

avoid contamination of nearby water bodies. 

• The excavated soil in the construction should be reused as a fill material in appropriate 

heads. 

• Also it is suggested to utilize the locally available materials to decline the effect on the 

environment based on their greenhouse gases emission and embodied energy for better 

sustainability. 

• In case of any demolitions, the generated solid should be recycled and reused as a fill 

material or any other activities. 

• Steel or any material obtained from recycling of construction waste needs to be handled 

properly. Improper disposal of these wastes in site may hinders the working activity 

and contaminates the nearer water bodies. 

 
IARE/GA/GAD/01 page 11 addresses Existing Building data and Guidelines for New Building 

for Thermal Massing 

Classrooms are constructed as per AICTE Norms, the height from False ceiling is measured 

as 8  Feet. It is the lowest possible height, hence Volume Optimisation is done. 

Wind has SE Direction in the location .  Old Building Windows orientation in E & W Direction 

in many rooms, hence helps in improving Thermal Comfort. Total Windows area was 
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measured by Civil Expert and found that only 13.25 % is open area Day Light Factor is only 

4.78 as shown in  Figure 9-6 above. 

Annexure 1 of IARE/GA/GAD/01 addresses  the materials and assemblies selection based on 

their carbon footprint (GHG emission potentials) of the product. 

 

7 EXTERNAL DEVELOPMENT AND LANDSCAPE 

This clause focusses on Landscape planning and design, because effective landscaping plays 

a vital role in preserving the natural capacity of a site for stormwater management, 

groundwater recharge, soil structure maintenance, and filtration, leading to the growth of soil 

organic matter and erosion prevention. Furthermore, it helps to regulate the microclimate by 

facilitating evaporation, transpiration, and the absorption and storage of carbon by trees and 

other vegetation. 

IARE has landscape area around 34% as shown in Figure --- . 

 

 
 
Figure 9-13 Sound Level Measurement 

 
Figure 9-14 Paver block Measurement 
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Since the location of IARE if far from Village, about 400M from ORR and the noise level was 

around 40db, noise reduction not identified as a need. 

Considered shading pattern of the buildings on land scape. Visited and video graphed the land 

scape by Senior Auditor. <5% of area of landscape falls under shade of buildings as Referred: 

IARE/GA/GAD/01.  

IARE has Paver blocks joints filled with sand to maximize perviousness seen in the parking 

area making it pervious. Pervious paving is an effective solution for managing stormwater by 

reducing the rate of stormwater flow, infiltrating it into the ground for reuse, and filtering it. 

Pervious paving not only helps with stormwater management but also aids in reducing the 

heat island effect. To achieve sustainable site planning, maximizing perviousness in the paved 

areas of the site is crucial. It not only benefits the environment but also adds to the aesthetic 

appeal of the site while maintaining its functionality. 

O&M manual Reference: IARE/GA/O&M/01, page 11.   

The content covered is for complaints redressal . 

Visited Construction site where Acadamic Block is under construction . Found the topsoil 

stacked separately for backfilling later. Visited and found that Rain water being recharged to  

rain water harvesting pits ( 24Nos), 1 bore well connected to rainwater harvesting pit. How 

ever No data  / records are available . 

   

Figure 9-15 Rainwater Harvest Pits 

 

IARE has created Rainwater harvesting pits with sand bed directly on the ground. 

The following actions and precautions are taken to reduce contamination of rooftop rainwater: 

• Rooftop is maintained and sanitized properly to avoid contamination of rainwater. 

• No trees are growing on the roof, which in turn avoids leaves and bird droppings 

falling on the roof. 
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• The tanks are sealed properly to keep out sunlight (to prevent algae growth), 

mosquitoes, lizards, birds, etc. 

• The tanks are disinfected properly once in a year with bleaching powder. 

STP Water Used for Landscaping. 

Referred IARE/GA/GAD/01, R00, Page Nos.12, Data reviewed, and found that pervious area 

is 38.06% against the requirement of 50% . 

Light Illumination levels measured on 28th using calibrated Luxmeter on 28th and found OK.  

 

 

Figure 9-16 Illumination Survey 
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8 ENVELOPE OPTIMIZATION 

The interface between indoor and external climatic conditions is maintained by the building 

envelope, which has the potential to regulate the building's climatic response. It is essential 

that the building envelope be designed to significantly conserve energy. An effectively 

designed building envelope optimizes daylight, provides access to natural ventilation for fresh 

air, offers views to the exterior, and enables modulation of solar heat gain while also controlling 

or reducing noise. 

IARE building being 20 years analysis of the envelop optimization, is not done. In their 

Guidelines IARE/GA/GAD/01 they addressed it saying that in the near further such kind of 

analysis will be performed and will be employed for the newly constructed buildings. 

Referred IARE/GA/GAD/01, R00, cl 5, Pages 9 to 11. Bricks used for imrovement of thermal 

performance, as per records 

 

 

Figure 9-17 Building Optimization reference 
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Renewable E nergy , ie. Solar Power Plant integrated in the envelope. Solar Plant installed on 

Block 1: 96.3KW, Block 2: 64.26KW, Total number of Panels : 510. Evidence verified by 

physical visit. 

 

Figure 9-18 Solar Panels 
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9 MATERIALS 

The selection of building materials is crucial in sustainable design due to the far-reaching chain 

of events involved in producing a material, including extraction, processing, and 

transportation. Furthermore, these activities can have negative environmental impacts on the 

air, soil, and water, as well as harm natural habitats and deplete natural resources, not only 

during building construction but also in the long run. 

IARE has prepared Guidelines for Material selection in Clause Material Selection and 

Annexure 1 addresses selection of material based on Embodied Energy, Local Availability, 

Carbon Footprint etc. Which helps in selection of materials. These guidelines in 

IARE/GA/GAD/01 says that  

• Designer and Architect have to select the materials available in the local and the 

material having low Embodied Energy and Carbon Footprint. They can take help of the 

Table 1 given in the Annexure 1 (snapshot Shown in Fig below). 

• Try to encourage using building materials out of agricultural, industrial and bio-wastes, 

which have an enormous scope for regeneration. 

• Also try to address possible reuse/recycle of materials/ components/structure or parts 

thereof from old/ dismantled buildings if any. Ideally close the loop (cradle to grave) 

with regards to resources originally used. 

 

  
Figure 9-19: Material selection 

 

Existing building service life plan: 

As detailed in IARE/GA/GAD/01 the service life of the buildings has been calculated based on 

ISO 15686-1 and ISO 15686-2 standards. These standards deal with service life planning and 

address the service life of a building or a building component. Factorial approach, known as 

the ‘factors method’, is used to determine the potential service life of a building or component, 



   

Format No: CIC/GA/02 Rev No: 01 Dt 17th March  2023 

based on knowledge about materials and building technology. The service life of structure as 

well as the components present in it is listed below: 

 

 

Figure 9-20 Service Life of Structures and different components 

 

Construction Phase Material Storage and Handling 

Till date the construction material has been deployed effectively without necessity of large 

storage facility. On the ongoing construction they have provided the storage facility based on 

the requirement. All the register data related to the materials used is maintained. 
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10 WATER AND WASTE MANAGEMENT 

With the increasing population, industrial activity and pollution, surface and   groundwater 

resources have been overexploited and severely polluted during the past few decades. As a 

result, the country is faced with immense water scarcity. Significant liquid and solid waste 

generation is witnessed and recorded in the urban areas of the country. Sustainable approach 

to water and waste management requires planning and design of building functions to 

integrate issues of water and waste management system at the early stages of design. 

To achieve Zero anthropogenic waste design solution STP was designed taking input data of 

waste water generated and also thumb rule as given below: 

 

Figure 9-21: STP Load calculation 

 

A comprehensive waste management SOP “Procedure for Waste Management 

IARE/GA/PWM/01 dated 01.10.2022, Issue 01” is developed by IARE which addresses Solid 

Waste Management, Liquid Waste Management, E Waste, Plastics, construction and 

demolition waste management etc based on a study of various functional areas for 

identification of different wastes that may be generated during use, their characteristics and 

the disposal method. They provision of appropriate containers for wastes and waste generated 

in campus is cleared by housekeeping staff Daily 2 times. 

Different wastes generated and their handling methods as detailed in SOP are shown below: 

 

 

Maximum Number of Occupants in a day (6000) X Usage Factor 0.2 X 20 Ltrs = 24,000 

Designed Capacity 30KL is sufficient 

STP Load Details: 

STP Load Per Day 

S. 

No. 
 Blocks  Types of use Nos 

Usage of water 

(Litres) 

Approx.  total usage 

of water (Litres) 

1 Block1  Wash rooms 12 500 6,000 

2 Block2 Wash rooms 4 500 2,000 

3 Block3 Wash rooms 8 500 4,000 

4 Block4 
Wash rooms 2 500 1,000 

Work shop 5 200 1,000 

5 Canteen 

Wash rooms 3 500 1,500 

Hand wash 

area 
5 300 1,500 

6 
Work 

shops   
Hand wash 1 500 500 

Total litres 17,500 
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IARE has MoU with Ramky Enviro for E Waste Management dated 24th June  2021 valid for 

3 years. 

IARE analysed the water consumption in their SOP for Water Management IARE/GA/WMP/01 

as  Per capita/ Specific consumption including recycled water as 10.08.  Detailed water 

consumption estimates and Water Balance details are given in the said SOP as detailed 

below.  

 

Figure 9-22: Water Consumption and Water Balance 
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IARE does not have any Large centralized hot water generation.  

Recycled water from STP are used for Horticulture purpose and if any shortage is there it is 

made up with bore water. STP sludge is taken out by GHMC 

Rain water being recharged to  rain water harvesting pits ( 24Nos), 1 bore well connected to 

rainwater harvesting pit. Few Photos shown in Figure 9-15. Water storage facility, RO Plant 

and Water consumption for gardening etc are shown below: 

 

 

 

Figure 9-23: Water storage facility, RO Plant and Water consumption for gardening 

Plastic bottles Shredder, Canteen Waste Biogas Plant is there. The biogas production is 

carried out in anaerobic digesters known as biogas plant. Flexi biogas plant is installed in IARE 

for kitchen waste from SP ECO Fuel Enterprises. Also a Plastic Bottles Shredder is installed. 

Photos are shown below: 
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Figure 9-24: Biogas plant Figure 9-25: Plastic Bottle Shredder building 
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11 BUILDING SERVICES OPTIMIZATION 

The main objective of this clause is optimization of electro-mechanical services towards achieving a 

sustainable building. Reduction in heating, cooling, and lighting loads through climate-responsive 

designs and conservation practices can enhance the energy efficiency of a building. 

At IARE CFL lights replaced with LED 100%,All Ac's are now 5 star rated, Solar power is used and 

35% energy reduced & and cost per KWH reduced by 35% (from 2019 to 2022) .Electrical and AC 

power monitoring of all blocks evidenced and calculation of power savings evidenced(. No heaters 

being used. Now they set the targets of energy savings by 20% by 2025 through solar power, 

Specific power consumption-Kwh per person/year done -from 2018 to 2022, reduced by 50%. 

They Incorporated solar passive techniques like Landscaping and optimum building 

orientation to optimize building performance. As shown in Figure 9-6  the Daylight Factor is 

above 2. 

They have provided number of windows, but no assessment was done to check natural versus 

mechanical ventilation strategy to minimise the need for artificial cooling. 

Low Energy Mechanical Cooling Techniques like 5 star ACs used. In ACs Refrigerants  R 22 

has been replaced which is R32 and R410 Zero OD. 88% of refrigerants are R 32 and low 

GWP and 12% of refrigerants are R410 which has high GWP.All 2 tonnes Acs are R410. 

They have not used any auto dimming switches etc for optimal use of daylight to reduce the 

load of the electric lighting system when natural light provides ample illuminance . 

Material used in Lifts are Recyclable Like Aluminium, Steel, etc 

IARE made efforts to utilize in the building, the renewable energy available in various forms 

like Solar Energy, Biogas etc. as detailed above. The Solar energy generated, used and 

wheeling to grid etc are monitored daily. Sample data is shown below 

 

Table 3: Solar energy generated, used etc 

 

They may explore Availability and use of Bio Diesel in Buses and Generators as mentioned in 

OFI. 
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12 CONSTRUCTIONAL PRACTICES 

The purpose of this clause is to ensure that sustainable construction is taken into account, 

which entails developing a design proposal that is not only functionally efficient but also 

includes meticulous planning to optimize the use of materials and construction technologies 

throughout the building process. To facilitate this, architectural design should be detailed in 

advance to enable planning of materials and technologies. Furthermore, feasibility reports 

should incorporate the 

necessary considerations 

for sustainable construction. 

It is also recommended to 

use digital models to 

develop construction 

methodologies, allowing for 

simulations of physical 

developments under 

working conditions on-site. 

IARE prepared General 

Terms and Guidelines to 

Contractors IARE/GA/T&G/01 

which addresses the use 

locally available materials to 

the possible extent for 

minimizing the 

environmental impact, The 

material section should be in 

such a way that it liberates 

low green house gases and 

possess minimum 

embodied energies. Etc as 

shown in figure. But these guidelines needs to improve to cover all aspects of Construction 

Practices. 

No evidence if they started the physical execution of works only after the construction 

methodology is established, and reviewed for its reliability under the risk environment as these 

are 20 yrs old buildings. However SOP is made for future constructions. 

Procedure for Environmental risk assessment, IARE/GA/ERA/01 is developed by IARE as 

shown in Figure below. 

 

Figure 9-26 General Terms and Guidelines to Contractors 
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Procedure for waste management, IARE/GA/PWM/01 and Guidelines to Architect, designer 

and civil contractors IARE/GA/T&G/01 and note on existing buildings- IARE/GA/GAD/01 

addresses construction methodology, impact on the suitability to achieve quality, control of 

wastages, safety, resource optimization, 

energy conservation, water use, site 

contamination etc  

Interacted with local panchayats, provided 

some support to schools etc to deal with social 

impacts during construction stage. 

Construction agencies are not performing soil 

monitoring, water quality monitoring, ambient 

air quality monitoring, noise monitoring etc 

with a view to having required controls. 

There are no Heritage buildings in close 

vicinity to the campus area. 

Emergency Response planning, Doc no:IRE/GA/ERP/01 addresses Disaster Risk Mitigation 

during Construction also. 

 



   

Format No: CIC/GA/02 Rev No: 01 Dt 17th March  2023 

 

13 COMMISSIONING, OPERATION, MAINTENANCE AND BUILDING 

PERFORMANCE TRACKING 

The objective of implementing a structured Commissioning and handover process for building services 

encompasses a range of elements including but not limited to natural ventilation, renewable energy 

systems, metering installation, plumbing, lifts, and HVAC systems commissioning. During the 

Commissioning phase, it is imperative to document the energy consumption of various systems, water 

usage etc. These records can be used to analyse and enhance the performance of these systems to 

optimize their efficiency. Furthermore, Operation and Maintenance (O&M) programs are designed to 

improve the energy efficiency of building systems without incurring significant capital investments.  

IARE has developed a system for O&M, but There was no system in 2002 for commissioning and 

handover. Now building stability and annual inspection of the building are being planned.  

  

Figure 9-27 Sample Content from O&M Manual 

 

There is no participation of staff from operations, maintenance, engineering, training in O&M, it is 

identified as OFI. Also there is no monitoring of technical and energy performance during first three to 
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five years of occupancy for new Buildings which is given as OFI as they can follow it in future for new 

buildings. 

As a part of measurement and verification (M&V) process, an ongoing monitoring of the energy and 

water systems is based on Water and Energy bills only. Energy meters are available for Lighting and 

solar power only. No system to measure Energy Consumption for different applications. It was given as 

Minor NC and IARE has committed that Energy meters will be installed for all major electrical energy 

consuming devices.  

For Old Building occupant survey was not conducted. Structural stability is done once in every five years. 

It was given as an OFI and IARE has committed that the occupant survey will be conducted for new 

buildings in future. 
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10. Annexure 1:  Linkage to 31 Points in NAAC’s Self-Assessment Criteria as detailed below: 

Green Audit covers these points 
Metric 

No. 
NAAC Requirement Metric Weightage Where addressed in NBC 11 

Environmental Consciousness and Sustainability   

7.1.2  
QnM  

The Institution has facilities for alternate sources of energy and energy conservation 
measures  

• 1. Solar energy  

• 2. Biogas plant  

• 3. Wheeling to the Grid  

• 4. Sensor-based energy conservation  

• 5. Use of LED bulbs/ power efficient equipment  

• 6. Wind mill or any other clean green energy Options:  
A. Any 4 or more of the above  
B. Any 3 of the above  
C. Any 2 of the above  
D. Any 1of the above  
E. None of the above  

Upload the specific document as per description given below  

6  8.3 Renewable Energy Integration in Envelop 
8.3.1 Integration of Solar Thermal Technologies 
11.4 Passive Heating Techniques 
11.10.1 Daylighting and Controls 
11.16 Renewable Energy 

Solar Energy 
Wind Energy 
Bio-fuels  
Waste heat utilization  

 

 
Geo-tagged photographs of the facilities.  
 Bills for the purchase of equipment’s for the facilities created under this metric.  
 Permission document for connecting to the grid from the Government/ Electricity authority  

 
Apart from the above:  
Provide Links for any other relevant document to support the claim (if any)  

Refer Third party Audit Report by NABCB Approved 
Inspection Body CICPL page Nos ---- 



   

Format No: CIC/GA/02 Rev No: 01 Dt 17th March  2023 

Metric 
No. 

NAAC Requirement Metric Weightage Where addressed in NBC 11 

Environmental Consciousness and Sustainability   

7.1.3  
QlM  

Describe the facilities in the Institution for the management of the following types of 
degradable and non-degradable waste (within 500 words)  
 Solid waste management  
 Liquid waste management  
 Biomedical waste management  
 e-Waste management  
 Waste recycling system  
 Hazardous chemicals and radioactive waste management  

 
Provide web link to  
 Relevant documents like agreements/MoUs with Government and other approved agencies  
 Geo-tagged photographs of the facilities  
 Any other relevant information  

 

6  10 WATER AND WASTE MANAGEMENT 
10.6 Planning and Design of Solid Waste Management 
System 
10.6.1 Documentation of Nature of Waste and 
Quantification 
10.6.5 Provisions for Waste(s) Requiring Special 
Management 
- Biomedical waste 
- e- Waste 
- Management of radioactive waste 
10.1.2 Liquid Waste Management 
3.7 Integrated Water Management 
water conserving fixtures, landscaping, rainwater 
harvesting, aquifer recharging and waste water recycling 
 

7.1.4  
QnM  

Water conservation facilities available in the Institution:  
1. Rain water harvesting  
2. Borewell /Open well recharge  
3. Construction of tanks and bunds  
4. Waste water recycling  
5. Maintenance of water bodies and distribution system in the campus  
 
Options:  
A. Any 4 or more of the above  
B. Any 3 of the above  
C. Any 2 of the above  
D. Any 1of the above  
E. None of the above  

5  3.7 Integrated Water Management 
water conserving fixtures, landscaping, rainwater 
harvesting, aquifer recharging and waste water recycling 
7.2 Rainwater Harvesting 
7.3.2 Water Conservation and Irrigation Practices 
10.0 zero anthropogenic waste design solution 
10.2.1 Planning and Design of Water Supply System 
10.2.4Strategiesfor Water Efficiency 
10.2.5 Strategies for Water Conservation 
10.3 Planning and Design of Waste Water System 
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Metric 
No. 

NAAC Requirement Metric Weightage Where addressed in NBC 11 

Environmental Consciousness and Sustainability   

Upload the specific document as per description given below  
 Geo-tagged photographs of the facilities.  
 Bills for the purchase of equipment’s for the facilities created under this metric.  
 Green audit reports on water conservation by recognised bodies  

 

Apart from the above:  
Provide Links for any other relevant document to support the claim (if any)  

 

7.1.5  
QlM  

Green campus initiatives include  
Describer the Green campus initiative of the institution including Restricted entry of automobiles, 
Use of Bicycles/ Battery powered vehicles , Pedestrian Friendly pathways , Ban on use of Plastic, 
landscaping with trees and plants etc in 500 words  
Upload the specific document as per description given below  
 Policy document on the green campus/plastic free campus.  
 Geo-tagged photographs/videos of the facilities.  
 Circulars and report of activities for the implementation of the initiatives document  

 
Apart from the above:  
Provide Links for any other relevant document to support the claim (if any)  

4  7 EXTERNAL DEVELOPMENT AND LANDSCAPE 
7.4.3 Landscape planning and design 
7.4.3 Bicycle Lanes and Pedestrian Access 
9.2.1.6 Plastics 
Use of plastics should be limited as far as possible or 
preference given to plastic products made with recycled 
content or renewable resources 
11.2 Concept Development 
 - solar passive techniques like Landscaping 
 -  
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Metric 
No. 

NAAC Requirement Metric Weightage Where addressed in NBC 11 

Environmental Consciousness and Sustainability   

7.1.6  
QnM  

Quality audits on environment and energy are regularly undertaken by the institution  
7.1.6.1.The institutional environment and energy initiatives are confirmed through the following  
1. Green audit / Environmental audit  
2. Energy audit  
3.Clean and green campus recognitions/awards  
4. Beyond the campus environmental promotion and sustainability activities  
Options:  
A. All of the above  
B. Any 3 of the above  
C. Any 2 of the above  
D. Any 1of the above  
E. None of the above  
Upload the specific document as per description given below  
 Institutional data in the prescribed format (data template)  
 Policy document on environment and energy usage Certificate from the auditing agency.  
 Certificates of the awards received from recognized agency (if any).  
 Report on environmental promotion and sustainability activities conducted beyond the campus 

with geo-tagged photographs with  
 

5  Total Green Audit addresses this 
3 APPROACH TO SUSTAINABILITY: Sustainability 

4 APPLICABILITY OF THIS PART :Sustainability 

5 IMPLEMENTATION OF THIS PART:Sustainability 

6 SITING, FORM AND DESIGN : Environmental 

7 EXTERNAL DEVELOPMENT AND LANDSCAPE: 

Environmental 

8 ENVELOPE OPTIMIZATION : Environmental 

9 MATERIALS : Sustainability 

10 WATER AND WASTE MANAGEMENT: 

Environmental 

11 BUILDING SERVICES OPTIMIZATION :Energy 

Efficiency 

12 CONSTRUCTIONAL PRACTICES :Sustainability 

13 COMMISSIONING, OPERATION, MAINTENANCE 

AND BUILDING PERFORMANCE TRACKING: Energy 

Efficiency 

 

 
caption and date.  
 Green audit/environmental audit report from recognized bodies  

 
Apart from the above:  
Provide Links for any other relevant document to support the claim (if any)  

Refer Third party Audit Report by NABCB Approved 
Inspection Body CICPL  Audit Report 
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Metric 
No. 

NAAC Requirement Metric Weightage Where addressed in NBC 11 

Environmental Consciousness and Sustainability   

7.1.7  
QlM  

The Institution has Differently-abled (Divyangjan) friendly, barrier free environment  
Write description covering the various components of barrier free environment in your 
institution in maximum of 500 words  
 Ramps/lifts for easy access to classrooms  
 Divyangjan friendly washrooms  
 Signage including tactile path, lights, display boards and signposts  
 Assistive technology and facilities for Divyangjan accessible website, screen-reading software, 

mechanized equipment  
 Provision for enquiry and information: Human assistance, reader, scribe, soft copies of reading 

material, screen reading  
 
File Description  
 Provide the link for additional information  
 Upload any additional information  

 

5  
3.2 Elements of Sustainability 

c) -- needs of persons with disabilities and of different age 

groups, 

   7.5.2 External Signage Design 
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11. Annexure 2: NCR Form with Corrective action and Follow up comments 
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