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1. Executive Summary:

Institute of Aeronautical Engineering was audited during 23" to 28" 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 (23", 24" and 28th Feb), Dr. Ajaya Shankar Gupta (23 and 24" ), Ms Aparna Mamidi
(Dayl), Mr. N Bhaskar Reddy (Day 2 only), Mr.C Venugopal (NABCB Assessor as observer)
on 23",

The audit covered their total campus area spread over 14 acres and having 7 main buildings
with a build-up area of around 36322 Sgm..

The criteria has 11 major clauses covering Sustainability, Environment and Energy
Management as shown in the tablel:

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 | Energy Efficiency
PERFORMANCE TRACKING

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

IARC Audit Summary
Total .
SNo. NBC Part11 Clause Check | NotAppl | NetAppl | Compliant | o\, 1y oo Nes | Major NCs
Points Points Points points
1 3 APPROACH TO SUSTAINABILITY 17 1 16 14 2 0 0
2 4 APPLICABILITY OF THIS PART 1 0 1 1 0 0 0
3 5 IMPLEMENTATION OF THIS PART 1 0 1 1 0 0 0
4 6 SITING, FORM AND DESIGN 1 0 1 1 0 0 0
5 7 EXTERNAL DEVELOPMENT AND LANDSCAPE (12 0 12 8 1 3 0
6 8 ENVELOPE OPTIMIZATION 3 0 3 2 0 1 0
7 9 MATERIALS 0 5 3 1 1 0
8 10 WATER AND WASTE MANAGEMENT Y 5 26 2% 2 0 0
9 11 BUILDING SERVIGES OPTIMIZATION 28 9 19 16 3 0 0
10 12 CONSTRUCTIONAL PRACTICES 16 1 15 13 1 1 0
13 COMMISSIONING, OPERATION,
11 MAINTENANGE AND BUILDING PERFORMANGE |11 1 10 3 6 1 0
TRACKING
Total 136 17 119 9 16 7 0

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 Sgq M and the National average for Four-storey reinforced cement concrete (RCC) buildings is
4.3 to 3.1 GJ per SgM (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 SgM.

The major strengths are:

¢ |ARE has developed a Green Campus Policy indicating commitment and drive of
Principal and Management.

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

o The major effort taken by their Civil department to assess the Embodied Energy and
GHG against old buildings
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EE Per Sgm 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 SgM (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 horm 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
guality 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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e 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 1SO17020. 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:

BUS
PARKING

BLOCK 5

OPEN
F3 AUOITORILUM
] E | Bock 6 x

CAR PARKING

PLAYGROUND

CANTEEN

BUILT-UP AREA STATEMENT :

FLAT TYPE TOTAL AREA %

TOTAL SITE AREA 56,650.76 Smt (0) Ac 14 - 0 gts

ACADAMIC AREA 10,671.59 Smt  18.84% [/

GREEN AREA 19,327.62 Smt 34.12% R
AMENETIES AREA 5,135.78 Smt 9.06%
DRIVEWAY & PARKING | 21515.77 Smt 37.98% D
TOTAL : 100.00%

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

o NABCB Policy on Green Audit by Inspection Bodies

o 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
e [|SO 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
Dr. Ajaya Shankar Gupta (Day 1&2

Ms Aparna Mamidi (Day1)

Mr. N Bhaskar Reddy (Day 2 only)

Mr.C Venugopal (NABCB Assessor) on Day 1

a bk wbn

6. List of Auditees:

Dr. L V Narasimha Prasad Principal and Professor of CSE

Dr Padmanabha Reddy, Head of IQAC

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

Dr P Sreekanth Reddy, Asst Professor, Department of Civil Engineering
Mr Pavuluri Rajesh, Adminstration Officer, Admin Department

Dr. G Ranijith Kumar, HOD, Dept. Of EEE

S o

7. Audit Plan, Opening and Closing Meetings:

Audit plan is attached as Annexure 1
Audit was performed during 23" & 24™ and some measurements were taken on 28™ February.

Opening meeting and closing meeting photos are given below.

IARE
24 Feb 2023 17:06:50

Doma lly Telangana
170

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.

. Block 1 - 1945 (Sqm) Per floor - 5 floors : 104679 Sft (9725 Sgm)
. Block 2 - 1275 (Sgm) Per Floor - 5 floors : 68620 Sft (6375 Sgm)

. Block 3 - 1945 (Sgm) Per floor - 5 floors - 104679 Sft ( 9725 Sgm)
. Block 4 - 4320 (Sgqm) - 1 floors - 46500 Sft (4320Sgm)

. Block 5 - 1000 (Sgm) - 1 floors - 10764 Sft (1000 Sgm)
. Block 6 - 1167 (Sgm) per floor - 4 floors - 50246 Sft (4668 Sgm)
. Block 7 (Hub) - 509 (Sgm) - 1 floor - 5478 Sft  (509Sgm)

~NOoO O~ WNERE

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

Figure 9-1 Green Campus Policy of IARE (ref. Annexure 1 in Checklist)

end of useful life of structure. Also focuses on Energy Efficient Design and Processes,
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Reduced Embodied and Operational Energy, Integrated Water Management, Disaster Risk
Assessment and Mitigation,

Corporate Governance etc. 2 s o memmormowumc, | GUidelines to Architect, uRE/GAGADIO1
L= igner and Civil 01:10:2022
39;—’ Conmg;sﬁd:l:gt: on
IARE has a Green Campus Issuc.01, Rev. 00

Policy, signed by Principal L ) ] o
Guidelines to Architect, Designer and Civil

is evidence of commitment Contractors and Note on Existing Buildings
towards Sustainability
approach. Table of Contents

IO I O o o s S B R e R RS S i 2
Guidelines to Architect, s . E

designer and Civil s
Contractors and Note on S
Lo . . SO ABBOBBINONN -.ccivvusiiiiuicsvs iisnisons st 3 S o e s R A S e S e S aeda st
Existing Build addressed in Bullding wise Arse 6
Material lection 7
DOC NO. IARE/GA/GAD/Ol Bullding OfSNtation ..........ccisisssosmonscssiasasesssnssansscansssssssnsascsssass 9
Existing bulding service life plains ..o o 11
dtd 01:10:2022. addresses Thermal Massing > . 11
. External Development and Landscape Design: ........ccccuiiiiiiiiiiniccsnsnceccsnnae 12
their approach for Reirwater Hervesting 1
H HH Records: S R R S S e 13
SUStaInablllty from Concept’ Research Documents Referred ... e s s s se s s s s s s s e s a s aaesse s ananes 13
deS|gn|ng to :r;l::::: 1: Table showing. CO2equalent err'xfis-lims and Embodied Energy of differe;:

decommissioning and
disposal. The Contents page | Figure 9-2: Contents of IARE/GA/GAD/01 |
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 4 Comparative embodied energy measures of different types
. constructions.
collected from the near localities to
o. Countries Building types Embodied Area
reduce the greenhouse gases Energy | (Sqm)
(GJ/Sq m)
emissions. The greenhouse gases India [10] | Eight storey conventional building 4.21 5120
Double storey conventional 2.92 149.5
and embodied energy of building with load bearing walls
Double storey building with soil- 1.61 160.5
Corresponding materia's are ||Sted cement block and filler slab roof
New Delhi, Adobe house 38 120
. India [12]
in Table 1 and 2 for better India [13] Single storey 5-41 50-200
Load-bearing structures
UndeI’Standlng IARE has Double storey 42-37 50-200
Load-bearing structures
Four-storey reinforced cement 43-3.1 50-200
condUCted assessment Of concrete (RCC) buildings
Embodied Energy in existing [ Figure 9-3: Embodied Energy Reference

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 Sgm 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
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Dept. of Architecture, Jadavpur University, India), which indicates that the Old Buildings are also within the EE
Standards

| ARE INSTITUTE OF AERONAUTICAL Gwdel_lnes to ArCh_'t?Ct’ IARE/GA/GAD/01
ENGINEERING Designer and Civil 01:10:2022
(Autonomous) - -

Contractors and Note on
Existing Buildings

s Issue:01, Rev: 00

'l
o
\‘ =
%,
f,\‘a,'

Material Selection

New Building Design:

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.

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.

Existing Building Details:

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 emboided 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 emboided energy of corresponding materials are listed
i Table 1 and 2 for better understanding.

Table 1 Green house gas calculations of different materials used in the construction activity

Green House Gas Calculation
S.No.|Materials Units Qty CO; Emission/ unit|GHG
1|Cement ke 9708040 0.95 9222638
2|Concrete m3 18869.12 0.159| 3000.19008
3|Steel bars kg 1941608 5.457|10595354.86
4|Granite ke 1817650 0.04 72706
5|Tiles (Flooring) |m2 45111.74 18.33(826898.1942
6|(Marbles kg 1817650 0.436 792495.4
7 |Mosaic ke 1817650 0.238 432600.7
8|Bricks Number| 3883216 0.327|1269811.632
9|Glass kg 30000 1.735 52050
10|Plastic Pipes m 250450 0.4 100180
11|Aluminum ke 500 0.622 311
12|Electricity kWh 75000 0.7898 59235
13|Electric wires |kg 20000 2.84 56800
14|Lighting fixture |Set 5116 35.65 182385.4
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VAR mSTITUTE OF AERONAUTICAL GmdeI!nes to Arcl'_llt_ect, IARE/GA/GAD/01
ENGINEERING Designer and Civil 01:10:2022
Sufonomoug - -
Contractors and Note on
2 ] Existing Buildings
or s’ Issue:01, Rev: 00
Green House Gas Calculation
S.No.|Materials Units Qty CO; Emission/ unit|GHG

15|Tiles m? 500 18.33 9165
16|Plywood kg 82400 0.61 50264
17|Plaster board |Sheet 4100 11.35 46535
18 |Water Liter 10200000 0.42 4284000
19|Welding rods (kg 245 20.5 5022.5
20|Gravel kg 600000 0.00241 1446

Table 2 Emboided energy calculations of different materials used in the construction activity

Embodied Energy Calculation
S.No.|Materials Units Qty EE in MJ/unit |EE
1|{Cement kg 9708040 3.05 29609522
2|Concrete m3 18869.12 0.21 3962.5152
3|Steel bars kg 1941608 32.24(62597441.92
4|Granite kg 1817650 0.105 190853.25
5|Tiles (Flooring) |m2 45111.74 10.63|479537.7962
6|Marbles kg 1817650 1.53 2781004.5
7 |Bricks number| 3883216 2.9| 11261326.4
8|Glass kg 30000 7.88 236400
9| Aluminum kg 500 141.55 70775
10|Tiles m2 500 18.9 9450
11 |Plaster board [Sheet 4100 15.1 61910

Table 3 Green house gas calculations of different materials used in the ongoing construction

activity
Green House Gas Calculation
S.No. |Materials Units Qty CO; Emission/ Unit |GHG
1|{Cement kg 96321.6 0.95|91505.52
2|Concrete m? 240.83 0.159(38.29197
3|Steel bars kg 15000 5.457 81855
4|Granite kg 150000 0.04 6000
5|Marble kg 150000 0.436 65400
6|Mosaic kg 150000 0.238 35700
7 |Fly ash Bricks |[number 17500 0.427 7472.5
8|Glass kg 5280 1.735 9160.8

Figure 9-4: GHG & EE Calculations from Doc. No IARE/GA/GAD/01
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Green House Gas Calculation
CO2 Emission/
S5.Mo. |Materials Units Qi unit GHG
1|Cement kg 97,08,040 0.95 9222638
2 |Concrete m3 18,869 0.159 2000.19008
3 |Steel bars kg 19,441,608 5.457 10595354.86
A|Granite kg 18,117,650 0.04 T2T706
5|Tiles (Flooring)|m2 45,112 18.323 226898.1942
&|Marbles kg 18,17,650 0.436 F792495.4
7|Mosaic kg 18,17,650 0.238 A422600.7
8|Bricks number 28,832,216 0.327 1269811.632
9|Glass kg 20,000 1.735 52050
10| Plastic Pipes m 2,50,450 0.4 100180
11 |Aluminum kg 500 0.622 311
12 |Electricity kW 75,000 0.7898 59235
13 |Electric wires |kg 20,000 2.84 56800
14 |Lighting fixture|Set 5,116 35.65 182385.4
15| Tiles m2 500 18.33 9165
16|Plywood kg 82,400 0.61 50264
17 |Plaster board |Sheet 4,100 11.35 46535
18|welding rods |kg 245 20.5 5022.5
19|Grawvel kg 6,00,000 0.00241 1446
237T7BB9E.B7
Summanry

Total Sft 3,90,837

Totalsgh 36,209,932

Kg CO2e per Sft &0.84

COZe per Sgh 654.89

Reference to Benchmark:
According to a study published in the Journal of Cleaner Production, the embodied carbon of residential buildings in
India ranges from approximatehy 250 to 750 kgCO2e/m?2 (square meter) of loor area.

EE Calculation

S.No. Materials Units Qty EE in MJ/unit EE
1 Cement kg 9708040 3.05 29609522
2 Concrete m3 18869.12 0.21 3962.5152
3 Steel bars kg 1941608 32.24 62597441.92
4 Granite kg 1817650 0.105 190853.25
5 Tiles (Flooring) m2 45111.74 10.63 479537.7962
6 Marbles kg 1817650 1.53 2781004.5
7 Bricks number 3883216 2.9 11261326.4
8 Glass kg 30000 7.88 236400
9 Aluminum kg 500 141.55 70775
10 Tiles m2 500 18.9 9450
11 Plaster board Sheet 4100 15.1 61910

107302183.4

Summary
Total Sft 3,90,837
TotalSgM 36309.93
Mj per Sft 274.54
Mj per SgM 2955.2
Gj/SqM 2.955

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

Figure 9-5: GHG & EE Calculations for Existing Buildings at IARE
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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 Expertindicates 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) +
(0.5x0.45) +(0.2x0.25) + (0.1 x 0.1) TIR = 0.845
Calculate the DF:

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

0 Telangana 500043, India
1 00 0 Lat 17.699606°

Long 78.418735°

¥ 21/03/2212:11 PM

Parameter Measurement — SummBmiey S e

Door Area in 5q M 234.12 Figure 9-7 ST constructed in 2018 of 30KLD
Total Area of Widows in Sq M 500
Total Floor area in Sg M 9725

Ceiling 0.7

Walls 0.45

Floor 0.25
ReflectancWindows 0.1
Total Internal Reflection (TIR) 0.845
Daylight Factor DF 4,7840

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

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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EERING
gl NsTITUTE OF AERONAUTICAL ENGIN
wj “* ‘A""’"”.'fé’ .'s)no 043
\‘J l)umllwll.llydcm ued <5
jes-Report

[xtension Activit

2017 -2018

e
e ]

15:07:2017 =
autical Engineeoing e
e omromullc!a{cddy, Chairman, Institute of Acronautical Engineering

Mr, Murri Rajasekhar
e ]

Dundigal Police Department

Acudemie

nrs :
Name of the | Huritha Haram -

Volunfeers

involved in |

the activity _ .

About National Service Scheme (NSS) Unit of IARF, has orgum%ed the tree plantation
drive — Hacitha Haram in the institute, Officers from Dundigal Police department

Program/
uc(is;’ty has participated in this event and planted the saplings at college campus. ‘Trees are”
the foremost source for producing the oxygen in environment, they help to reduce
the level of CO2, As we all know that the whole world is facing the problem of
gl?ba) warming and to recover from such problem planting the trees is become one
of the most important aspects today. Principal, Dept HOD’s, faculty, NSS

| Volunteers students are plant saplings in our college premises.
i 3 BN F* TR

£ o 1)  bperen

i

1}

ENGINEERING

Autonomous)
Dundigal, Hyderabad -500 043

w INSTITUTE OF AERONAUTICAL

W

Extension Activities-Report

e -
f Academic year: | 2018-2019 =
Hazitha Haram -Tree plantation Drive =

Name of the

06-09-2019 :
: of Aeronuuticnl Tgineering _ — — — — —
Institutc of Acronautical Tngineering

Seeretary and Correspondent,
Sri B Rajeshwar Rao : -
urer - Institute of Acronautical Engincering

| Txecutive Direetor & Treus
No of 400 No of beneficiaries

Volunteers
involved in the
activity I
About
Program/
activity

Resource
Person:

“National Scrvice Scheme (NSS) Unil of TARE successfully completed the event
of Tree Plantation at college campus. Trees are the foremost source for producing
the oxygen in envitonoent. they help to reduce the level of CO2. As we all know
that the whole world is facing the problem of global warming and to recover from
such problem planting the trees is hecome one of the most important aspects
mda‘y_ Principal, Dept HOD's, faculty. NSS Volunteers, students are plant

in our college premises.

Photo graphs

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:

it

INSTITUTE OF AERONAUTICAL ENGINEERING
D Hyderabad - 500 013

Laue
ACTIVITY REPORT

Name of the Programme || S0
Date & Time K -10-20
Mode of Activity .| Offline mos

e e [ Dr. N Sumba Siva Rao, Professor of CSE
. [ Dr. V. Padmanabhia Reddy, Dean _PMCS R

Name of the Convener
Name of the Coordinator

n “Green Building and

artm - PMCS has orzanized one day awarcness program o
- S o chitect Green

energy audit” by Ms. Neha V Vyas — Founder Enverte Consuftancy, Aré
Building Consultant on 19-10-2022 at A/V Centre, Bharadwaja Block.

SESSTON - T :10.00 am — 01.00 pm
Topic Covered: Green Building

Objective:

% i o
1. To create awarcness on Green Building, Conserve natural resources, iMErease enery

efficiency.
2, To save encrgy maintaining and improve human comfort and health.

il 1}
3. To create opportunities to reduce cost of energy by Identitying the alternate sources o

encrgy and equipment. ‘ )
The Convener of (he event Dr.N Samba Siva Jao gary has introduced profile uf the

the EEE & CIVIL students. Laler Ms Neha V Vyas started the seasion and enlightene:

resource person 1o
96 students of

EEE & CIVIT. branch about green huilding importance.

V

o |ARE

(e
e

|

@’ Ep.

m ©

Rally on Plastic Pollution  Regstertere

Ei7IE

DATE : 3

04-02-2023 | 3
o]

Comvanr
DriLV.Narsimha Prasad
(Principal)

Say No To Plastic

Cosrdinstor
Or.J.Surssh Goud
(Dean of Student Services)

arwicn Actvt e

Ambedkar Statue, Dundigal, Telangana, |
harn Pally, Tclangena 500043, India

&~

>

e
Dundigal, Telangana, India
jear ORR, Dundigal, lelangana 500043, India
t 17.604091°
ong 78.417148°
04/02/23 10:42 AM
DI 7), B2

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
Palitical 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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IARE/GA/ERP/01
01.10.2022

Procedure for Emergency

Response Plan Issue:01, Rev: 00

Table of COntents

2. Reference ...
3. Potential Emergencies:

a. Medical Emergency .
c. Snake bite.............
e. Electrical Shock
f Pandemic .......
g. Civil unrest
h. Earthquake ...
2. Responses during Emergency
First aid for fire injuries and burns: ...

3. Emergency Response Team: ...........coovivriieincncnccnnn.
4. Roles and Responsibilities: .
5. Evacuation Procedure ...
6. Emergency Contact LISt ..o
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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. Figure 9-12: IARE Image from GoogleEarth

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.

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

e 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.

e 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.

e After construction also, a barrier needs to be constructed around the site to prevent
the flow of water during floods.

e Appropriate measures to be taken while disposing of liquid waste from institution to
avoid contamination of nearby water bodies.

e The excavated soil in the construction should be reused as a fill material in appropriate
heads.

e Alsoitis 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.

e In case of any demolitions, the generated solid should be recycled and reused as a fill
material or any other activities.

e 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 --- .

IARE . IARE
28 Feb 2023 14:36:19 28 Feb 2023 12:51:36

Domara Pocham'Pally Telangana Domara Pocham PRally Telangana
17°60’N 78°42'E 17°60'N 78°42°E
555.7m Altitude 554 4m Altitude

) Figure 9-14 Paver block Measurement
Figure 9-13 Sound Level 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/OL1.

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.
e No trees are growing on the roof, which in turn avoids leaves and bird droppings
falling on the roof.
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mosquitoes, lizards, birds, etc.

STP Water Used for Landscaping.

The tanks are sealed properly to keep out sunlight (to prevent algae growth),

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

Referred IARE/GA/GAD/01, R0O0, Page Nos.12, Data reviewed, and found that pervious area
is 38.06% against the requirement of 50% .

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

Instrument Details:

Illumination Survey at IARE, Dundigal

Date: 28-02-2023

Calibration Certificate No | Calibration due

Name | make Model Serial No
date
“Digital Luxmeter | Lutron | LX-1010B | 5288461 [ T5C/22-23/17192-1 20-02-2024
Dated: 20-02-2023 - -
Required Measured illumination |
?' Location Description Floor/Block illumination (Lux) (Lux)
s Min* ——— |
1 Corridor Ground (Block-3) 70 309 |
I RS
2 Corridor 1* floor (Block-3) 70 311 ‘
3 Computer Lab 1" floor (Block-3) 300 1620 |
4 Aeronautical Lab 1* floor (Block-3) 300 480
5 Staff room 1* floor (Block-3) 150 653
6 Lecture room 1* floor (Block-3) 300 1382
7 Lecture room 1* floor (Block-3) 300 853
8 Cafeteria 100 1031
9 Library 1* floor (Block-2) 300 670
10 Reading room 1* floor (Block-2) 150 to 300 520
11 Auditorium (Hall) 4™ floor (Block-2) 70 538
12 Auditorium (Stage) 4™ floor (Block-2) 300 408
i3 Gymnasium Ground (Block-6) 150 455

*Table 13.1 of National Lighting Code Edition-2010 (SP72:2010)

&

Head oH@D,(GEpartment
Civil Engineering
INSTITUTE OJARE; Dunmga.lir:(,r;m:::.m
Hyderabad - 500 043

Dundigal,

Figure 9-16 Illumination Survey
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PN y S
A Calibration Lab
> 4

Tra

Main Bid.Premises:Centena
W.

NnsCal

Measurement to Perfection...

ry Building (G.Flr), Door No.At:100
Park Rd., Between Sampighe Road And Margosa Rd.,
40th Crs., Malleswaram, Bangalore City, Pin—560003

Customer Name & Address: M/s.

Customer’s Reference:

CALIBRATION CERTIFICA

Dundigal, Hyderabad - 500043, Telangana, India.

SRF No.: TSC/22-23/17192

INSTITUTE OF AERONAUTICAL ENGINEERING.
(An Autonomous Institute Affiliated to JNTU Hyderabad)

Dated : 20 Feb 2023

ULR No.:CC2231230000199982F
CAL CERT. NO. CALIBRATED ON RECOMMENDED CAL DUE PAGE NO.
TSCi22-23/17192 -1 20 Feb 2023 20 Feb 2024 10f2
Details of device under calibration (DUC): Tr 11D : TSC403738
DuUcC : Digital Lux (illuminance Meter) Calibration Procedure No. : TSC/ICALIE76
Make - Lutron No. of Pages: S2
Model :LX-10108 DUC Received - 20 Feb 2023
Sl No. :S288461 DUC Condition on R ipt S isfactory
IDNo. @ —- Cal At - Mechanical Lab, Transcal

Environmental Conditions:

Temperature: 23 +2° C,

Humidity: 40 - 60 %RH

Standards used:
Sl. No. Nomenclature Make Model S1 No. Traceable to Validity
llluminance Meter / JRPM-CCTR-OPT-2022-
1 Light Meter Lutron LX-1102 S.005717 0059 15 Jun 2023
Note:

4 The Calibration Certificate relates only to the abov

e DUC&Reported results are Vahd at the time of and under the stated

conditions of measurements.

2_ Partial Publication/ reproduction of this Certificate in any form is not permitted without the written consent of Transcal.

3. Errors if any,in this Certificate shall be brought to notice within 45 days from the date of this Certificate

4. Measurement Uncertanity reported is at approximately 95 % confidence level with k=1.96;Units of Measurement results
Measurement Uncertanity are same as that of range selected-Unless otherwise indicated.

5.Calibration of the DUC are traceable to National/international Standards

6. Corrections/erasing,invalidate the Calibration Certificate-exception to the"Final Page or Part of this Report-provided for

incorporation of additional data(To be filled by customer authorized

7. In Result Sheets,"PASS"indicates measured readings are within specification limit."Fail"Indicates measured readings an
out of specification limit&™-"indicates no specification limit furnished.

&. Unless otherwise specified the Measurement Data reported is "As Found"without any adjustment

a. Consider Model or Range whichever is applicable
10. NABL-133 guideliness are adopted for use of NABL symbol

Calibrated By
SRS, FUNSSY 7
— <

Janardhan S
(Calibration Engineer)

Jel : +91 80 4368 8889, 2334 4723 Tclefax 1 2344 0676 E-mail : info@transcaal.com \

signatory and not under calibration laboratory contr

Authorised By

Bsngalore
Ph: 43538889,

(Lab Incharge)
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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, ROO, cl 5, Pages 9 to 11. Bricks used for imrovement of thermal
performance, as per records

Existing Building Details:
- Block-1&6 are faced towards east. 3&4 1s 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.

e 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 i1s on opposite
direction.

e 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 occupiled areas of the building 1s achieving sufficient day
lighting with a minimum day lighting factor of 2 percent.

e Solar passive techniques like Landscaping, optimum building orientation, surface to
volume ratio etc in building to optimize building performance has been incorporated.

| ARE INSTITUTE OF AERONAUTICAL GuE)del_lnes to Ac:'((::h'tﬁ(:t’ IARE/GA/GAD/01
ENGINEERING esigner an vi 01:10:2022

Contractors and Note on
Existing Buildings

o
-
)
2,
%
7
10y N

"
Ox rop VW

Issue:01, Rev: 00

Envelope optimization method

e For analyvzing the envelop optimization, a simulation needs to be perfomed, which 1is not
done for the existing buildings. In the near further such kind of analysis will be performed
and will be employved for the newly constructed buildings.

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

o 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).

e Try to encourage using building materials out of agricultural, industrial and bio-wastes,
which have an enormous scope for regeneration.

e 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.

Guidelines to Architect, Guidelines to Architect,

Lo

| ARE  INSTITUTE OF AERONALTICAL
ENGINEERING

oty

Designer and Civil
Contractors and Note on
Existing Buildings

IARE/GAIGAD/01
01:10:2022

Issue:01, Rev: 00

Annexure 1: Table showing COz equivalent emissions and Embodied Energy of

A

| ARE  INSTITUTE OF AERONAUTICAL
ENGINEERING

Jr—

he

Designerand Civil
Contractors and Note on

|ARE/GAGAD/01
01:10:2022

Existing Building

Issue:01, Rev: 00

different materials SNo. Materials Unit |EE in MY/ Unit

SNo. [Materials Units (O Emission’ unit 1|Cement ke 305
1|Cement ke 095 2|Concrete m* 021
2|Concrete m? 0.159 3/Steel bars ke 4
3|Stec] bars i 3457 4[Granite ke 0103
4|Granite g 0.04 . =
5 Tiles (Flooring) i 1833 5/Kota stone (Parking) ~ |ke 024
6 Marbles ke 0436 6|Marble ke | L33
7| Mosaic ke 0.238 7Fly ash Bricks Number 085
8 Bricks Number | 0.327 8 Glass ke 788
9|Glass kg 1.735 9/ Aluminum ke 141.55

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 1SO 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,
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based on knowledge about materials and building technology. The service life of structure as
well as the components present in it is listed below:

Table 5 Design service life of structure and different components used in it

S.No | Description Service Life (Years)
1 Structure 75

2 Bricks 150

3 Tiles 20

4 Granite 100

5 Wood 50

6 Plvwood 35

7 HVAC 12

8 Electrical 25

Hence the Lite of Building will be 75 Years and Components life 1s minimum 12 years.

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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10WATER 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:

STP Load Details:

STP Load Per Day

S. Usage of water Approx. total usage
No. Blocks Types of use | Nos (Litres) of water (Litres)

1 | Blockl Wash rooms 12 500 6,000

2 | Block2 Wash rooms 4 500 2,000

3 | Block3 Wash rooms 8 500 4,000

Wash rooms 2 500 1,000

4 | Block4 Work shop 5 200 1,000

Wash rooms 3 500 1,500

5 | Canteen Hand wash 5 300 1,500

area
6 | Work Hand wash 1 500 500
shops
Total litres 17,500

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

Designed Capacity 30KL is sufficient

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:
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| ARE
INSTITUTE OF IARE/GA/PWM/01
AERONAUTICAL Procedure for Waste 01:10:2022
ENGINEERING

(Auionomous)

Management

Issue:01, Rev: 00

Support Staff are responsible for:

1. Overseeing the day to day delivery of general waste and their recyeling services.
Monitoring the performance of the institute contractor against the contact agreements.

w1

Operational monitoring of waste management systems across the campus.

Heads of Departments responsible for:
1. Ensuring that non-hazardous waste is disposed of through the general or waste recycling streams.

2. Nominating a ‘responsible person’ within their department to coordinate waste disposal for any
hazardous or laboratory wastes.

Staff will be responsible for:

Disposing of waste responsibly through the appropriate waste disposal system (segregation of waste),
in accordance with institute policy and procedures.

Students will be responsible for:

Disposing of waste responsibly, through the appropriate waste disposal system, in accordance with
stitute policy and procedures.

5. Procedure
Below table describes different types of waste material generated in the campus premises and their
associated method of disposal as per the regulatory requirements

cans etc.
Colour Code of Bins: Blue

segregation centre and
handed  over to
Dundigal municipality

b) The paper waste is

handed over and
recycled by  the
vendor M/s Ramky

Environ Engineers Ltd
on a monthly basis.

Wet waste- food waste
generated in canteen and
various food vendors inside
the campus.

Colour Code of Bins:
Green

A biogas plant is installed
to manage tfood waste
from the canteen and the
generated gas 1s used In
the canteen.

Surplus waste is handed
over to Dundigal

S. Type of waste Description of waste Disposal Method Responsibility
No.
1 Solid Waste Dry ‘jvast-e— dl'}T leaves, ‘ a) Collected in the waste Supewlsorl
Management paper, cardboard glass, tin Housekeeping
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I A RE
IARE/GA/PWMI/D1
AIEF?;E-I:LIT'IE'IE:L Procedure for Waste 04:10:2022
ENGINEER NG
5 = m— Management
= -
™ ol lzsue:01, Rev: OO0
5. Type of waste Drescription of waste Diizposal Method Responsibility
No.
municipality
Plastic waste — FET Generated plastic 15
botiles, plastic cups, and segrezated and made into
glaszes fine plastic pieces by
using plastic  shedder
available m the campus.
It will be handed over to
authorzed recyeler.
2 Liqmid Waste Canteen and Todets Through pipeline, it 15 | In-charge Civil
Management brought to Sewage | Mamtanance
treatment plant (STF),
where the treated water 1=
rensed for flushing and
gardening puwrpose mn the
campus. (Sewage
treatment plant capacity
considered as 30 ELD)
3 E-Waste Compnse of Electromic | Segregated and stored im a | IT M5 officer
Management devices, ranging from large | separate shed provided in
household devices such as | the campus.
refiigerators, electric | The same 15 dispatched
motors, voltage stabilizers, | through authornzed
amw condifioners, cell | vendors M5 Famky
phones, television, LEDY's, | Environ Engineers Ltd on
Computer systems and | a2 monthly basis.
other consumer electronies
Lab mmstruments, circuits,
desktops, laptops. printers,
charging and network
cables, Wi-fi dewvices,
cartridges, sound systems,
UPS, biometric machines,
sclentific Imstruments, atc.
4 Bio-medical The BMW generated from | Handed over to sister | Dean Events
Waste first aud room comprise of | concern  hospital  1e
Management Svninges, discarded | Armandhati Hospitals on
medicines, drugs, | monthly basis who in turmn
bandages, plaster casts, | handles as per ther
material contanminated with | guidelimes.
blood, COVID-19 masks,
samtizer bottles
H] Hazardous Used ol from Generators Handed owver to the service | Engineer
Waste and Transformers agency OEM Electrical
Management Maintenance
Environmental Laboratory | Diluted chemicals are Lab Incharge
5
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Il ARE
IARE/GA/PWMIOA
JEFELTEEL Procedure for Waste 01:10:2022
ENGINEERING
% = i Management
: L
[
oy Ud-"r lssue:01, Rev: 00
5. Type of waste Dezeription of waste Dizposzal Method Eezponsibility
No.
discharged into
neutralizafion pit and
checkimg pH levels.
6 Construction Generated during Steel 15 supplied to loeal In-charge Civil
Waste demolition and erection of | scrap vendors Mamtenance
the buldimgs includes- Aggregates, bricks, dust
Apgeragates, steel bricks, are used as a fill material
dust, ete. in the campus and swplus
will be transferred to
municipal dumping vards
7 Wood Waste Generated dunng the Supplied to local schools
modification of furmiture m
the campus
TARE
IARE/GA/PWM/01
AERONAUTICAL Procedure for Waste 01:10:2022
ENGINEERING
1 & == Management
ﬂ""o,m e Issue:01, Rev: 00
6. Records

Monthly reports to be maintamed in the following table

IARE Waste Management System Form No: | IARE/GA/PWMID1
Waste handling report—— Date
Hazardous Waste Non Waste Month/ Year:
Canteens
L : Paper/ g and
Description/ Details e | G [T | e Remarks | Report Approved /
(Kgs) Bores (Kgs) (STP Submitted by
(Kgs) output
Lifres)
Opening Balance
Generated Total Qty
Local Municipal/ Panchayat
Concerned Sister Hospital
Incinerated
Others (Through Vendor efc.)
endor name for above item
Fil Material (Construction
debris)
Total Disposed Qty
Balance Qty
7
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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.
| A RE IARE/G AWM P/01
INSTITUTE OF 01.10.2022
AERONAUTICAL Procedure for Water
‘2%._) § Management Plan Issue:01, Rev: 00
o &
O rpp @
Table 7: Water distribution system
Usage of Approx. total
5. No. Blocks Types of use No's water usage of
(Litres) water (Litres)
Wash rooms 12 500 6.000
1 Blockl Cooler 5 300 1.500
Floor cleaning 5 100 500
Wash rooms 4 S00 2.000
2 Block2 coolers 0 0 0
Floor cleaning 4 100 400
Wash rooms 8 S00 4.000
3 Block3 Coolers 5 300 1.500
Floor cleaning 5 100 500
Wash rooms 2 500 1.000
El Block4 Work shop 5 200 1.000
Floor cleaning 5 100 500
Wash rooms 3 S00 1.500
_ ) Coolers 2 500 1.000
> Canteen Hand wash area 5 300 1.500
Floor cleaning 1 1000 1.000
6 Work shops Hand wash 1 500 500
7 Construction New construction 1 G000 )0
8 R.O Plant Drinking 4 1500 6.000
Total litres 36.400
Table 8: Water Balancing
_ . i p— Quantity Quantity
S. No. Source / Use Sourced Used
1 Pumping Lirs 44.000
2 Recycled from STP 16.500
3 Gardening 22.950
4 F;tilisatic_}'n in blocks, canteen etc as detailed 36.400
in table 7
5 Miscl Uses 1000
6 Variation 150
Total 60500 60500
Per capita/ Specific consumption including recycled water 10.08

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:

RO Water Plant:

TARE has its own mineral water (RO) plant in the college campus. Health is wealth. so IARE installed

mineral water plants in various locations enabling safe drinking water supply. It provides healthy and Construction of tanks and bunds

clean drinking water to staff and students. This water is provided to the classrooms. laboratory. in
addition to this water coolers are also provided to the staff and students

Two underground tanks with the capacity of 60.000 Litres and 60.000 Litres was constructed in the
campus as a central system and overhead tanks on building. A contour bund is created as the boundary

Table 6: RO plant details for all rain water Harvesting pits of the college for the passage and percolation of rain water.
S. No. Location Quantity | Capacity Litres Run. Hrs Total
1 Generators room 2 750 5 6 9§OO 3 T4Blc S abcr sk Ociall
S. No. Type of tank Tank capacity | Quantity Uses
(Litres)
1 | Underground Tank 60.000 2 Bore well water store
2 | Over Head Tank 5.000 1
3 | Over Head Tank 3.000 1 Bore well water is distribution
4 | Over Head Tank 3.000 1
5 | Over Head Tank 3.000 1 RO water distribution
6 | Recycle water (STP) 35.000 1 Water distribution for garden
underground tank

7 | STP underground tank 35,000 1 Waste water storage

K ovs map camers

Domara Pocham Pally, Telangana, India

LABORATORY, INSTITUTE OF AERONAUTICAL ENGINEERING, Dundigal, N
Telangana 500043, India

Lat 17.600883°

Long 78.416992°

21/03/22 03:13 PM

RO water plant with the capacity of 1500 Litres Per Hour

Table 5: Utilization of recycling/ fresh Water for Landscaping ete
-~ Type of plants and . Use of No. of litres using
. No. “
$.No trees Quantity water (litre) per day
1 Landscaping 45,000 0.2 9,000 m e

Flower plants and NG| i
: shrubs 25,000 01 5,000 Dundigal, Telangana, India
3 Badam 100 10 1,000 ) y | HCX8+VW4, Dundigal, Telangana 500043, India
4 Kadamba 300 10 3.000 BT
5 Royal fams 150 10 1,500 Long 78.4176°
6 Mango 20 10 200 N 21/03/220412PM
7 Guava 20 10 200 St el A
8 Date farms 5 10 50
Total 22,950

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:

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



P
PZIITTN

72
g

COMPETENT INSPECTORATE
AND CONSULTANTS PVT. LTD.

(Formerly Competent Inspectorate and Consultants LLP)
CIN-U74995TG2022PTC161136

[

., India

LARE

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.AIl 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

date 2022-12-01|2022-12-02|2022-12-03| 2022-12-04| 2022-12-05| 2022-12-06| 2022-12-07 | 2022-12-08| 2022-12-09
KWH 231879.7| 232149.7| 232510.2| 232870.2| 232951.8| 233234.4| 233469.7| 233703.5| 233903.7
KVAH 239823.6| 240100.1| 240486.7| 240862.4| 240947.2| 241245.2| 241490.1| 241735.4| 241947
Solar_Energy_Consumption 496 496 459.2 325.7 404.8 503.9 328.3 300.5 364.4
Exported_to_Grid_MR 21995 21996.8| 21996.8) 21996.8| 22022.6| 22023.1| 22026.7| 22030.7| 22031.2
record_time 2022-12-02|2022-12-02| 2022-12-03| 2022-12-05| 2022-12-05| 2022-12-06| 2022-12-07 | 2022-12-10| 2022-12-10
KWH_diff 273.7 270 360.5 360 81.6 282.6 235.3 233.8 200.2
KVAH_diff 289.6 276.5 386.6 375.7 84.8 298 244.9 245.3 2116
power_consumption 1158.4 1106 1546.4 1502.8 339.2 1192 979.6 981.2 846.4
total_energy 1654.4 1602 2005.6 1828.5 744 1695.9 1307.9 1281.7 1210.8
power_factor 0.945 0.976 0.932 0.958 0.962 0.948 0.961 0.953 0.946
solar_enery_generator 651858  652354| 652813.2| 653138.9| 653543.7| 654047.6| 654375.9| 654676.4| 655040.8
solar_to_grid 18.4 7.2 o o 103.2 2 14.4 16 2
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
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

which

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

I AR E

IARE/GAITEGI01
01.10.2022

oL General Terms and

> Guidelines to Contractors
A Rewv: 00

General Terms and Guidelines to Contractors

The following are the terms and conditions of the contractor

The contractor should carry out all instructions of the Engineer-in-charge and
comply with allthe applicable local laws where the site is located.

The contractor should establish the required plant and equipment to construct the
required items of work in accordance with the specifications/norms/Rules.

The contractor is responsible for the safety of all activities on the Site.

The contractor should use locally awailable materials to the possible extent for
minimizing the environmental impact.

The contractor should use guality materials that withstand for longer duration and
offers better performance.

The material section should be in such a way that it liberates low green house gases
and possess minimaum embodied energies.

The wall material should be very effective in thermal massing.

Anything of historical or other interest or of significant value unexpectedly discovered
on the Site is the property of the Government. The contractor is to notify the
Engineer-in-charge of such discoveries and carry out the Engineer-in-Charge’s

instructions for dealing with them.

® The excavated top soil need to be reused as a fill material in the plinth area

In case if the top soil is fertile. it is used for the purpose of horticulture.

For plantation purpose. the soil should be brought from the nearby supplier and mixed

with manure as the guidelines of horticulture.

No separate payment for bailing out sub-soils. water drainage or locked up rain water for

diversion. shoring, foundations. bailing of pumping water either from excavation of soils

from foundations or such other incidental will be paid.

Figure 9-26 General Terms and Guidelines to Contractors

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

Procedure for Environmental risk assessment, IARE/GA/ERA/O1 is developed by IARE as

shown in Figure below.
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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

resource optimization,
water use, site

wastages, safety,
energy conservation,
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.

RP/
01.10.2022

Procedure for Emergency

Response Plan Issue:01, Rev: 00

1. Purpose

The purpose of these SOPs is to ensure the safety and other working conditions of the
workers engaged in the costruction site.

2. Reference
National Building Code of India - Part 11

3. Potential Emergencies:
a.  Medical Emergency

Fire

Snake bite

Chemical Spill/Leak

Electrical Shock

Pandemic

Civil unrest

Earthquake

se~esao0o

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

during Construction also.
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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.

IARE
NETITUTE OF

Operation and Maintenance

IARE/GAIQ&MI01
01.10.2022

10

Periodical Checks

HORTICULTURE MAINTENANCE

AERONAUTIGAL
) | — Manual
% £ Issue:01, Rev: 00
Ty W
Fop v
Contents
Revision History 3
1. Objectives 4
2. Services 4
3. Register of Buildings 4
4. Safety of Buildings 5
5. Menitoring of Maintai 5
6. AMNUAL ACTION PLAN AND RATE CONTRACT SYSTEM 5
Annual Building Survey and Program for Repairs 5
Annugl Action Plan 5
7. DAY TO DAY AND ANNUAL REPAIRS &
General 3
Day to day Repairs. ]
Annual Repairs ]
Register of periodical repairs 7
Major Complaints 7
Special Repair. 7
Register of special repairs. 8
Authenticity of Special Repairs 9
8. ADDITIONS/ALTERATIONS AND UPGRADATION 10
General 10
Upgradation Works 10
Energy Efficiency M 10
9. PREVENTIVE MAINTENANCE 10
General 10

TARE IARE/GA/D&M/01
ameTiee?. | Operation and Maintenance 01.10.2022
i | Manual
Y £ Issue:01, Rev: 00
e -~
o

shallbe approved by the Engineer in-charge. The Plan shall be reviewed by the Civil In-
Charge quarterly based on funds availability and requirements. Addition or deletion of
activities can be made accordingly by the Engineer in-charge.

7. DAY TO DAY AND ANNUAL REPAIRS

General

All works of any type shall be approved by the competent authority * Principal - IARE
* wherever any expenditure 15 involved. These include day to day mamtenance, annual
Tepairs, special repairs, upgradation works and additions and alterations

Day to day Repairs

Day to day or routine repairs are the works which are to be attended on the day to day basis
such as removing chokage of drainage pipes. manholes, restoration of water supply. repairs
to faulty switches, watering of plants, lawn mowing hedge cutting, sweeping of leaf fallsete
These are generally attended by institute workers or workers engaged by the outsourcing
agencies.

Annual Repairs

The works of periodical nature like White washing. colour washing, distempering. painting
etc. are called Annual Fepair works and these are generally undertaken through system of
confracts.

The periodicity of applying finishing item for a building has been laid down by the Institute.
The perodicity is two years for white washing and colour washing and three years for
painting. In addition, works such as patch repair to plaster. minor repairs to various items of
work, replacement of glass panes, replacement of wiring damaged due to accident
replacement of switches, sockets tiles, Gap filling of hedges/perenmial beds,
Replacement/Replanting of trees, shrubs, painting of tree guards, planting of annual beds
and trimming/pruning of plants etc.. which are not emergent works and are considered to be
of routine type. can be collected and attended to for a group of houses at a time and
particular period of financial year, depending upon the exigency. Such works can be done
under day to day repair also. The yard stick for annmal repairs cover both theabove facilities.
Following guidelines shall be followed for planning and execution of Annual repair works.

The total estimated cost of maintenance of a building / structure during a year shall be within
the prescribed limits as approved by the Institute Authorities from time to time, for Annual
repairs. These may be suitably increased by the approved maintenance cost index in the

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

Environmental Consciousness and Sustainability

71.2 The Institution has facilities for alternate sources of energy and energy conservation 6 8.3 Renewable Energy Integration in Envelop
QnM measures 8.3.1 Integration of Solar Thermal Technologies

e 1. Solar energy 11.4  Passive Heating Techniques

e 2. Biogas plant 11.10.1 Daylighting and Controls

e 3. Wheeling to the Grid 11.16  Renewable Energy

e 4. Sensor-based energy conservation Solar Energy

e 5. Use of LED bulbs/ power efficient equipment Wind Energy

e 6. Wind mill or any other clean green energy Options: Bio-fuels

A. Any 4 or more of the above Waste heat utilization

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

Refer Third party Audit Report by NABCB Approved
Geo-tagged photographs of the facilities. Inspection Body CICPL page Nos ----

[ Bills for the purchase of equipment’s for the facilities created under this metric.

I 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)
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Environmental Consciousness and Sustainability

713 Describe the facilities in the Institution for the management of the following types of 10 WATER AND WASTE MANAGEMENT
QM degradable and non-degradable waste (within 500 words) 10.6 Planning and Design of Solid Waste Management
1 Solid waste management System
1 Liquid waste management 10.6.1 Documentation of Nature of Waste and
[ Biomedical waste management Quantification
1 e-Waste management 10.6.5 Provisions for Waste(s) Requiring Special
[ Waste recycling system Management
[ Hazardous chemicals and radioactive waste management - Biomedical waste
- e- Waste
Provide web link to - Management of radioactive waste
I Relevant documents like agreements/MoUs with Government and other approved agencies 10.1.2 Liquid Waste Management
[ Geo-tagged photographs of the facilities 3.7 Integrated Water Management
I Any other relevant information water conserving fixtures, landscaping, rainwater
harvesting, aquifer recharging and waste water recycling
714 Water conservation facilities available in the Institution: 3.7 Integrated Water Management
QnM 1. Rain water harvesting water conserving fixtures, landscaping, rainwater

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

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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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.
I 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)

715
QM

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.

1 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)

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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Environmental Consciousness and Sustainability

71.6
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.

I 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

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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Environmental Consciousness and Sustainability

74.7
QM

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

1 Ramps/lifts for easy access to classrooms

1 Divyangjan friendly washrooms

1 Signage including tactile path, lights, display boards and signposts

[ Assistive technology and facilities for Divyangjan accessible website, screen-reading software,
mechanized equipment

1 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

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

ol

COMPETENT

PECTORATE
AND CONSULTANTS PYVT LTD

Green Audit Summary with
MNCRs and Action Plan

CIC/IGA/NCR/O1
31:01:2023

Issue 01, Rev: 00

Action Plan FOR Non-Conformities

Follow up on 14m

pest management, soil
management, fertilizer
use, rainwater harvesting,
reducing freshwater

MAINTENANCE

Revised O&M

Plan attached

= 5 March 2023:
observation
dDeseﬂbel 1 = (Complia C:ou:le Is concerned
S.N Reference : Clause Requirement / Audit Check Dept./ inf & R " nt’ Maj - Action Planned Responsi Timef Action
-] No of NBC Part 12 Point Site otc I r;d ttack ’as MNC/ Minor ABIC, bility rame completed and
A urel NCI OF1) DE effective?
(Write “Yes’ or
Mo’}
* Write the ‘root Cause’ of Nonconformity under column 5 : A (Deficient procedures/instructions) OR B (Lack of awareness, understanding. commitment) OR  C (Lack of system implementation)
OR D (Deficient resources) OR E (Deficient inputs/services)
Satellite image Downgraded to
7 EXTERNAL Entire landscape area through Minor NG
DEVELOPMENT JAREICAIGADIOT, P Sinched Distotied
, Page attached. Detai
1 | AND LANDSCARE zzr:?nygh::::eeslgh;‘ngscape Civil Dept | No5, Fig 1. Thereisno | Major NG landscape plan is
7.1.1 Landscape ) separate Iandsoap-e in preparation
iaﬁnin and design Planning and design stage and will be
P 9 g Document. submitted within a
month
‘eried O&M manual NG Closed
Referenca:
IARE/GAMOEMO, page The O&M manual
11. The content covered is  updated by
is for complaints redressal addressing the
only. Refer clause 7.1.2.2 post OCCUDaNcy
7.1.2.3 Post- - . - of NBC Part 11. The post maintenance of
2 occupancy i‘ Srffs malnt_enalnce.-l plar:j for 17 ?:;l Dept ocoupancy maintenance Major NC Horticulture/
maintenance andscape Is oped or nots mn plan should address Landscape in
issues such as plant Clause 10 as
maintenance, integrated HORTICULTURE
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Green Audit Summary with
NCRs and Action Plan

COMPETENT INSPECTORATE
AND CONSULTANTS PYT LTD

CIC/GA/NCR/D1
31:01:2023

Issue 01, Rev: 00

Follow up on 14
ibe of . March 2023:
E::"Hn:e nted fons, (Complia g.a::e Is concerned
SN | Reference : Clause Requirement / Audit Check Dept./ information. Records nt' Maj - Action Flanned Responsi | Timef Action
] No of NBC Part 12 Point Site ete If “'!d atta h, NC/ Minor ABC/ bility rame | completed and
requ ch as .
Annexure NC/ OFl) DIE effective?
(Write “Yes' or
No)
* Write the ‘root Cause’ of Nonconformity under column 5 : A (Deficient proceduresfinstructions) OR B (Lack of awareness, understanding, commitment) OR  C (Lack of system implementation)
OR D (Deficient resources) OR E (Deficient inputs/services)
consumpton, site safety,
and imgation allotment
and schedule.
Addressed in NG Closed
. . Clause 9as
731 Desgnang | Dossire site maienance pian | gy pegy . PREVENTIVE
Post Occupancy include appropnate maintenance / Ciil Nc@ addressed in the _ MAINTENANCE
3 Mai activities for the water features . maintenance manual Major NC . .
aintenance of Water taki fth dorati Maintenan |ARE/GAIORMID1 in revised O&M
Features Ing care ot e Consigeralions | e ’ Manual. Aftached
asper ol 7.3.1 of NBC Part 117 O&M Manusl
Approximate Downgraded to
Estimate given OFI
after Tabled of
Revised
Mo data for past 3 years. |ARE/GAMMPIOT
4 3.7 Integrated Water | Whatis per capita water Admin Mo monitoring of Per Minor NC is 10.08 Lirs/
Management consumption in last 3 Years? Capita water consumption Person/ Day
Is practiced
Attached Revised
S0P
It will be regularly
monitored as KP
Is there any Integrated and STP constructed in 2018 STP Input data NC Closed
5 3.7 Integrated Water ?usta!nable }uater m;nagement Admi for taking care of 4500 Minar NG gnren;}tn hest
Management focusing on least anthropogenic min Occupants. Now around inor separate shee!
water discharge from human 6000 Occupants and Capacity is
activities ? ] sufficient
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Green Audit Summary with
NCRs and Action Plan

COMPETENT INSPECTORATE

AND CONS

NTS PVT LTD

CIC/GA/NCR/O1

31:01:2023

Issue 01, Rev: 00

Follow up on 14m

Describe observations, i | Root (arch 2028
n - documented (Ezx ' | cause e S eane

SN Reference : Clause Requirement | Audit Check Dept./ inf tion. R 3 nt/ Maj = Action Planned Responsi | Timef Action

o Neo of NEC Part 12 Point Site 2= : NC/ Minor bility rame completed and
ete If required attach as AB/C/ -
Annexure MNC/ OFI) DE effective?

(Write "Yes™ or
"No’)

* Write the ‘root Cause’ of No

neonformity under column 5: A (|

Deficient proceduresfinstructions) OR B (Lack of awareness, understanding, commitment) OR  C (Lack of system implementation)
OR D (Deficient resources) OR E (Deficient inputsiservices)

Reverified data MC Closed
Total Windows area was 2;[::.” a’;'g:lw ancg
measured by Civil Expert found that it is
at least 25 percent of the regularly and found that only 13.25 4.784% Hence
6.2 8 Opfi occupied areas of the building % is open area P
g | 528 0ptimal achieve sufficient day lighting with | G Minor NG meeting the
Daylighting L ' eay ighting . - norms.
a minimum day lighting factor of 2 Day Light Factor is only
percent. 1.5 Revised
Calculations sheet
Annexure 10 attached.
Measurements NC Closed
done with
Is the External lighting, Signage Eau:k:rr’lzttgf and the
7.5 External Lighting in compliance to the requirements | Electrical llumination
7 D:esi n specified in ¢l 7.5 of NBC part Maintenan | To venfy the data Minor NG Levels are
9 117 Vlerify the data / records and | ce !
comment. meghng th_e -
Mational Lighting
Code standards.
Sheet attached.
‘We perform NC Open
8.2 Envelope 82 what are the Envelop optimizaﬁon_ for
8 | Opfimization Methods | OFimization methods deployed | i pegt | Not deployed Minor NG energy efficiency
for Energy Efficiency for energy Efﬁ_mer_lc:}'. ‘\_.l'er1ﬂ.r ihroug_h ECBC
records for objective evidence. compliance

check We will
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Green Audit Summary with
NCRs and Action Plan

COMPETENT INSPECTORATE

CIC/GA/NCR/D1
31:01:2023

Issue 01, Rev: 00

Follow up on 14m

Describe observations, i | Root areh 2028
documented i Cause s¢e

SN | Reference : Clause Requirement | Audit Check Dept./ inf tion. R ; nt/ Maj i~ Action Planned Responsi | Timef Action

o MNo of NBC Part 12 Paint Site L : NC/ Miner bility rame | completed and
ete If required attach as AJBIC! .
Annexure NC/ OFl) DIE effective?

(Wnte "Yes' or
No)

* Wirite the ‘root Cause’ of Noi

neonformity under column 5: A (|

OR D (Defici

Deficient proceduresiinstructions) OR B (Lack of awareness, understanding, commitment) OR  C (Lack of system implementation)
ent resources) OR E (Deficient inputsiservices)

finish the same
within 6 months

9.2 Is there evidence for use of NC Open
9.2 Matenals and different structural and surface
3 Recommended finishing materials and with Ciil Annexure 1 does not Minor NG We will initiate the
Sustainable alternatives for helping in cover same for bulldings
Alternatives sustainable construction 7 Verify under
records and comment. construcfion.
9.3 Does the facility have proper Till date the Downgraded to
material handling and storage to material has been OFI
provide a continuous flow of deployed
materials and components and effectively without
ensure that materials are necessity of large
available when needed and fo storage facility.
9.3 Construction a'._rmd wastage? . Forspmge and On the ongoing
10 |Phase  Material | “icrawal of consbrucion Cavil Not monitored Minor NG consfruction we
Storage and Hondling materials from sforage plaqea are upto pmwdg
does the facility follow first in first the storage facility
out policy 7 Verify the records based on the
and comment. s the facility requirement. All
taking care in storing moisture the register data
sensifive construction phase related fo the
materials 7 ( Cement, Gypsum, materials used
Stesl, Ply wood etc) are available.
10 WATER AND Have you considered zero ST constucied in 2018 STP Input data NC Closed
11 | WASTE anthropogenic waste design Admin Sr aring care o Minor NC gtven on
MANAGEMENT solufion? coupants. Now around separate sheei
5000 Occupants. and Capacity is

Format NO: LIL/GA/UZ KEeV NO: Ul Ut L/ iviarcn 2023




COMPETENT INSPECTORATE
AND CONSULTANTS PVT. LTD.

(Formerly Competent Inspectorate and Consultants LLP)

CIN:U74995TG2022PTC161136

Green Audit Summary with
NCRs and Action Plan

COMPETENT INSPECTORATE

AND CONSULTANT

PYT LTD

CIC/GA/NCR/01

31:01:2023

Issue 01, Rev: 00

Follow up on 14m

" . March 2023:
Eescﬂbe";;smtlons, [ lia ;T‘:, Is o i
SN | Reference : Clause Requirement / Audit Check Dept./ inf tion. R " nt' Maj 5 Action Planned Responsi | Timef Action
-] No of NBC Part 12 Point Site - ! NG/ Minor bility rame completed and
ete If required attach as NC/ OFI) ABIC/ Hective?
Annexure DIE ey
(Write “Yes' or
No)

* Write the ‘root Cause’ of No

nconformity under column5: A |

Deficient procedures/instructions) OR B (Lack of awareness, understanding, commitment) OR  C (Lack of system implementation)

OR D (Deficient resources) OR E (Deficient inputs/services)
sufficient
Do they have an overall water Procedure for Water Water Balance NC Closed
L given in Table8 of
) balance chart indicafing all supply Management .
1021 Planningand | oo o cnurces, infusion of IARE/GAWMPIO1 dated Revised
12 | Design of Water ’ Admin . Minor NG IARE/GAMWMPIO1
Sueply System recycled water, and the actual 01.10.2022, Issue 0115
pply Syste consumption for potable and non- not addressing water Attached Revised
potable and other purposes balance SOF(‘: evise
In addition fo achieving the Reverified  daa NC Closed
" and methed of
optimum energy performance, the calculations  and
bullding should also provide the Day lighting Factor .
; . X found that it is
desirable thermal and wisual Calculation done for Block
. . 4784%. Hence
comfort fo its occupanis. 1 only. Mo of windows, -
11.2 Concept . . . meefing the
13 Development Have they Incorporated solar | Electrical | area of windows Minor NC norms
a passive techniques like considered while ’
Landscaping, optimum building calculating. Day light Rewised
onentation, surface to volume ratio factor for Block 1 is 1,325. Calculations sheet
efc in building to optimize building attached.
performance
Depending on the nature of NC Open
12.4 Plannin project, construcfion agencies are
Mt;n'rtoring aga performing soil monitoring, water Air quality and
14 | Control of qualty. moniloring. ambient air | not done Minor NC roise maniering
Environmental gua rh.r  monitoring,  naise stations will be
Descriptors monitoring, tree counfing and installed. The
traffic survey, with a view to having same will be done
required controls thereon or not? within 6 months.
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COMPETENT INSPECTORATE
AND CONSULTANTS PVT LTD

Green Audit Summary with
NCRs and Action Plan

CIC/GA/NCR/D1

31:01:2023

Issue 01, Rev: 00

Follow up on 14m
Describe observations, | Root March 2023:
d nted (Complia Cause Is concerned
S.N | Reference : Clause Requirement | Audit Check Dept./ i f“.“er n R ; nt/ Maj . Action Planned Responsi | Timef Action
o No of NBC Part 12 Paint Site L : NC/ Minor bility rame | completed and
ete If required attach as NC/ OFI) ABIC! Hoctive?
Annexure DIE eeves
(Write “Yes' or
‘No')

* Write the ‘root Cause’ of No

nconformity under column 5: A

Deficient proceduresfinstructions) OR B (Lack of awareness, understanding, commitment) OR C (Lack of system implementation)

OR D (Deficient resources) OR E (Deficient inputsiservices)
Are there Energy metening NC Open
provided for the following
applications:
» Lighting (interior and exterior);
. - Air condifioning Energy mefers are
13.4 Building heatina/coalingl: available for Lighting and
Performance Tracking (heating/cocling). ) . solar power only. -
15 * Hot water systems; Electrical Minar NG
(Measurement and . Mo system to measure
. * Renewable energy systems; ;
Verification) - Energy Consumption for
* Energy meters for pumping of different applications
municipal water, grey water and PR Energy meters will
irmgation water; and be installed for all
» Miscellanzous eguipment such major electrical
as elevators, computers energy consuming
escalators, etc. devices.
* More than 50 percent of the fofal NC Open
paved area shall have pervious
pavinglopen gnd pavement/grass
pavers, or Referred
Z"‘ Extemal Acoess | 1 minimum 50 percent of the . IARE/GA/GADIDT, ROO, Some portion of
esian total paved area (including Civil Dept Page Mos.12, Data the existing paved
7.4.1 Reduced : - I Civil ge s = . S ps
16 - parking) shall have shading by : reviewed, and found that | NC Minor area will be
Environmental . Maintenan - . " -
| . vegetated roofipergola with pervious area is 38.06% converted into
mpacts from Parking | o inst th . f . ith
Facilities planters, or against the reguirement o pervious area w
= A minimum 50 percent of the 50% . interlocking tiles
total impervious paving area to meet the
(including parking) shall be requirement within
topped with finish having solar 6 months.
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Follow up on 14m
ibe of " Mareh 2023:
dl:l::“crl::e nted lons, (Complia g:::e Is concerned
SN | Reference : Clause Regmremen'l | Audit Check De_pU inf tion, R Js, nt/ Il!aj I Action Planned R&s_p_onﬂ Timef Action
[ No of NBC Part 12 Point Site " NC! Minor bility rame | completed and
ete If required attach as ABIC/ —
Annexure NC/ OFI) DE eﬁec*l_ ive?
(Wnite “Yes' or
‘No)

* Wirite the ‘root Cause’ of No

nconformity under column 5: A (Deficient proceduresiinstructions) OR B (Lack of awareness, understanding, commitment) OR  C (Lack of system implementation)
OR D (Deficient resources) OR_E (Deficient inputs/services)

reflectance of.5 or higher.
What are the approaches \Visited and found that NC Open
deployed at the faciies 7 Rain waer being
. . - Cral Dept | recharged to rain water Rainfall data and
. Storing Rain water for direct use, - S - i
7.2 Rainwater . I Givil harvesting pits | 24Mos), - rain harvesting
17 . and Recharging ground water . NGC-Minar .
Harvesting . . Maintenan | 1 bore well connected fo data will be
aquifers). Review of Data - i .
[Records of Rain water [ rainwater harvesting pit captured in
! How ever No data / forthcoming rainy
harvesting. .
records are available . season onwards
Action Plan FOR Non-Conformities and OFls
Follow up
. Is concerned Action
S.N | Reference : Clause . . . . . Responsi | Timef
o | Ne of NBC Part 12 Requirement / Audit Check Point Opportunity for Improvement Action Planned bility rame completievde:nd
(Write "Yes™ or ‘No’)
Do you have a system of planning from concept, | All the Initiatives of Green KPI's identified . OFI Closed
1 3.3Life Cycle design, construction, commissioning, operation Campus Policy to have Reqular data will be capiured and
Sustenance and maintenance, and also decommissioning and | Measurements / KPls to assess/ | monitored from financial year 2023-
disposal at the end of useful life of structure? monitor performanca. 24 onwards.
3.7 Intearated Water Do you have any water conserving fixtures, Use of water conserving fixtures OF1 Open
2 M 4 " landscaping, rainwater harvesting, aquifer in Toilets, wash Rooms etcfo be | Will be done in Phased manner in
anagemen recharging and waste water recycling ? used next 6 months
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Follow up
. Is concerned Action
S.N | Reference : Clause . . . ; . Responsi | Timef
o | Noof NBC Part 12 Requirement / Audit Check Point Opportunity for Improvement Action Planned bility rame completie:E :nd
(Wnte "Yes' or ‘No')
7.3.2 Water Have they planned for Reuse of gray-water, OF1 Open
3 Conservation and captured rainwater andlor condensate water for Explore use of Cond_ensate Will be studied during next rainy
—— . A Water, Captured Rainwater
Irrigation Practices irrigation? s2350N.
OF1 Open
What are different strategies for water efficiency
10.2 4Strategiesfor like Use of low flow fixtures Use of water conserving fixtures
4 | \Wotor Bt in Toilets, wash Rooms efc to be
el Do they have approach to recycled water use used
with dual piping systems and waste water reuse Will be done in Phased manner in
systems. next 6 months
10.6.5 Provisions for It will be implemented within 3 OFI Open
5 We-l.'s-te{s} Requirin What is your system for Management of Segregation and Storage to be months and regular maintenance will
. quinng inflammable and combustible wastes? improved be taken care by Housekeeping
Special Management de
partment
11.3 Natural and Have they done a thorough assessment of ASSE!.SS the level of Natt_;ral OFI Open
- . . Ceoling, Improve to optimum
§ | Mechanical natural versus mechanical ventilafion sirategy to | occiple eyl by modifyin it will be studied in next & months and
Ventilation Strategies | minimise the need for artiicial cooling pas ¥ 9 . .
windows. improvements will be planned.
Have they tned to design lighting to focus on Assess the level of Natural Reverrﬁ_ed data - and methoq Of OF Closed
s L - . o . calculations and found that it is
7 | 11.10 Lighting pr{mdln_g high quality wst_x-al en'.rlronmen@ with an hghiqng and Improve _to_ophmum 4.784%. Hence meefing the noms
’ emphasis on energy efficiencyX{by passive day possible level by modifying ’ ) ’
lighting techniques) windows. Revised Calculaions sheet attached.
d)  Bio-fuels — The term bio-diesel or bio-fuels OFI Open
is usually referred to liquid fuels that are not - -
g ;‘;E Renewsble obtained from fossil based sources of energy [F'Jg;:ﬁ:‘;s:::”a? ;&:::;grsm Will be reviewed with diesel suppliers
oy such as crude oil, but are obfained from plant and norms will be implemented within
species. 6 months.
11.16Renewable | DG sets may use a blend of bio-diesel and diesel | Explore Availability and use of Bio | "Il be reviewed with diesel suppliers OF1 Open
9 S S and norms will be implementad within
Energy or may even operate on 100 percent bio-diesel. Diesel in Buses and Generators & months
10 12 Does the framework for sustainable construction Improve Contractor Guidelines to | Contractor Guidelines has been Not satisfactory. To
CONSTRUCTIONAL | prachces included the following issues: cover all aspects of Construction | improved in compliance with be improved
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Follow up
. Is concerned Action
5;" m"*’m 'Fg'r":";;" Requirement / Audit Check Point Opportunity for Improvement Action Planned :ﬁy‘“"‘s' ::“nf wme;m :nd
(Wiite “Yes' or ‘No')
PRACTICES a) Pre-consfruction pre-requisites; Practices sustainability.
b} Planning for sustainable construction; Refer:|ARE/GAT&GDN1
¢} Preparation of sustainable construction
management plan;
d) Planning, monitoring and control of
environmental descriptors;
e) Bustainable work execution procadures;
f) Effective use of water;
g) Construction waste management ;
h) Post-construction closeout;
I} Construction methodology for heritage
buildings; and
k} Alternative use, de-construction, dismantling,
demolition.
. Is there any parficipation of staff from operations, . . OFI Open
1 Lim;ac?n and maintenance, enginesring, training and ;:?mi?ti:‘aigﬁ |Ir;3]pi':ratlon [t will be practiced from next financial
adminisiration in O&M?. panning year after training of staff.
Have they performed a) Monitoring of technical OFI Open
and energy performance during first three to five
13.4 Building years of occupancy Monitoring of technical and
12 Performance Tracking enerqy performance during first Will be implemented for all new
(Measurement and Is there a system for regular monitoring of the three to five years of occupancy building under construction.
Verificafion) performance which will provide information on for new Buildings One building which is less than 5
whether the set environmental performance and years monitoring will be done from
targets have been met or not? next month.
13.4 Building As part of the measurement and verification Suitable no of water meters will be OFI Open
12 Performance Tracking e . L Specific Water Consumption to installed and specific water
(M&V) process, an ongoing monitoring of the . .o . "
(Measurement and eneray and water systems is carried out or not? be monitored consumption will be monitored with in
Verification) ay Y ' 6 months.
13.4 Building OF1 Open
14 Performance Tracking | Have you Conducted an occupant survey For new buildings Occupant
(Measurement and annually for the first three years of the building? Survey can be conductad
Verificafion) It will be done for new buildings
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Performance Tracking | (M&V) process, an ongoing monitoring of the be monitored installed and specific water
(Measurement and energy and water systems is carried out or not? consumption will be monitored with in
Verification) 6 months.
13.4 Building OFI Open
14 Performance Tracking | Have you Conducted an occupant survey For new buildings Occupant
(Measurement and annually for the first three years of the building? Survey can be conducted
Verification) It will be done for new buildings
13.4 Building Are you using any energy management and . OF1 Open
15 | Performance Tracking | control system (EMCS) for tracking the i o fog tferent | Suitable o of ub meters wil be
(Measurement and performance of the energy consumed by the e by installed for monitoring with in 6
Verification) different building systems? months
13.5 Operator Skills Are you providing any training for Increasing the | Training to all Housekeeping Staff OF| Open
16 an;iTtainmg skill level of operators and maintenance and Electrical staff may be Training will be organised for
personnef; arranged concemed staff within 3 months
o X e - =2
\ ollow u --
Signature of Senior ’ oA Signature of Head of [ = % S by
. |} 7~ ~
Auditor with date @ Institute with date S Y | g"b
~PRINCIPAL =
5th March 2023 INSTITUTE OF AERONAUTICAL ENGINEF" NG
. Dundigal, Hyderabad - 500 043
Dr Ajaya Shankar Gupta Telangana State
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