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EMERGY 15 LIFE

m BUREAU OF ENERGY EFFICIENCY

€ NSEBVEIT
Examination Registration No.: ... EA-7271
Accreditation Registration No.: ... AEA-284

This is to certify that Mr/Ms...0.. . oo having its trade/registered
offceat . ............... has been given accreditation as accredited energy auditor. The

The cerlificate is subject to the pravisions of the Bureau of Energy Efficiency (Qualificalions
for Accredited Energy Auditors and Maintenance of their List) Regulations, 2010.

This cerlificate shall be valid until it is cancelled under regulation 9 of the Bureau of Energy
Efficiency (Qualifications for Accredited Energy Auditors and Maintenance of their List)
Regulations, 2010

On cancellation, the certificate of accreditation shall be surrendered to the Bureau within
fifleen days from the date of receipt of order of cancellation.

Your name has been entered at AEA No... 284 in the register of list of accredited energy

audilors. Your name shall be liable to be struck out on the grounds specified in regulation 8 of
the Bureau of Energy Efficiency (Qualifications for Accredited Energy Auditors and
Maintenance of their List) Regulations, 2010.

Given under the seal of the Bureau of Energy Efficiency, Ministry of Power, this 5" day of
QOctober, 2018 3 L

S&:retary,
Bureau of Energy Efficiency -5)

New Delhi
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ENVIRONMENT AUDIT TEAM

The audit team constituted by the following senior technical executives from the Empirical
Exergy Private Limited,
% Mr. Rajesh Kumar Singadiya[Director & Accredited Energy Auditor AEA-0284]
Ms. Laxmi Raikwar [ Energy Expert and Report Reviewer]
Mr. Ajay Nahra [Sr.Project Engineer]
. Charchit Pathak [Sr.Project Engineer]
Mr. Mohan Choudhary [ Electrical Engineer ]

*
-
+ Mr
*
-

Mr. Praveen Punasiya [ Field Engineer ]
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ENERGY ENVIRONMENT POLICY

TECHNOCRAYS INSTITUTE OF TECHNOLOGY (EXCELLENCE) l‘&-ﬁ

{Run by Chandravadanl Mahila $hiksho Somiti, Bhopal)
Agypwrved By AT Mow Dol K Guvl o Madiya Py «
Aol o ROevy Goodht Floudy Gke Vidvw avaly<iiyar &1y
Arand tiager Post Plavon. AHEC ARopal?] PR No . 0P55.275180) Pan- 07582751879 wabiite www Rerepte s o pe!

Ref: TTEENirs2021:09 Pate: 10:07724

Office Order

frottte s committed far promoting envieonmental sustainsbitity and reducing s srventivasd

covegy consamplion. As <decided in Board of Gavernunce meting (TIPE2M M6y,

insiiiute ansorpees the policy for enswring oce bility, complisnce witl regubitions, and

continuaus iMpovement in sustainability effers with follawing objectives.

Objectives

*v Evaluate the institnge’s progress in achieving its environmental and eaergy godls
o fdently wens bar improverient in resouice utifization (encrgy, waler, wasied
< Dnsure complignee with relevant envisonmental regulations
o Pasunic envissomental awareness and responsibitity among (he instute commuely
o Kleatity oppartusitics Tor cost-saving through improved resounce managenten

o Idemifyiag oppurtanities for improvement. and promuting sustainuble prsclices

Ihis pulicy extahlisies a framework for coiklucting regular audits 16 2sss and fprave b
effectivoness of wur enviionment and energy initiatives, This poliey it in operation with

immedsile effect

e KK D
Direstor, (111
Director
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(Excellenco)
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Director
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Policy for Audit on Environment and Energy initiatives

ENCRODY

“icane o deader inthe Fechrical Edueational Institwtion in the state. tlic institute i3 conmitied o
sevety and implement Green and Sustainabie energysystem inthewholecampuswhichwill asa
wer e spreadibeawarenessandmotivitioninhesocioty | 1o mowe  loward  clean ang

ssbmrehi eneren esonrees
SCOPE:

simspelicyappliestoall stakeholders, students, staff andvisitors

o Stcansprises of senjor faculty {preferably Professor) as nominated by Director,
o bhrew senior faculty members (preferably Professor) as neminated by Director.

o Administrative stafl

RESPONSIRILITIES:

o Audil connmitice or tcam will be responsible fordeveloping and implementing the otdit
plan, analyze data, and prepare repors.

o ostitute’ administeative staff will provide necessary resources and support fur conducting
die midis

« Fneolty and staff will be responsible for implementing and maintaining enviconmentad
ik energy Hatintiyes,

a  They will also cosperate with the audit process and implement recormended actions,

e Studemts will panicipate in awarencys campaigns gnd promote  environmentully
responsible practices.

AUDIT FREQUINCY AND TYPES:

o Audits will be conducted biannually.
o Jeaili inchide Gieen Envitonment andit, Energy audit cic.

POLICY
The ililete confinms its commitment to environment and onergy initiatives through the

Director
rechnocrats lmtt_"t\m of Tecbnoluy,

(Excellence)
Anand Nagar, Bhopa)

Director
Technocrats Institute of Technology
(Excellence)

Anand Nagar. Bhopal
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S b adit s Environment audit
20 fireney hndid
534 deitn ikl green campus iniliatives

16 Revend the canpus environmental promaotion activitics
ALDH DOCEMENTATION:
Awhit comanitee

» Befine outline  requirements for  docurmienting  audit  findings, conclusions.  und
tescapmenditions
o Define procedures for commuynicating audit results 1w relevant stakeholders, such as

{nstitute” gdministration, facully, and siall,

o Hatablish  mechani for itoring and tracking implementation  of  awldit

recommendalions

REVIEW
This policy will be reviewed and updated periodically if necessary to rellect chonges in
e ironniental reguiations, best prictices, and the Institule's evolving sustainubility goals

CONCLUSIONS:

11y ducloping a comprehensive policy that addresses these aspects, the Institute cffectively

strves 1o contiowously improve its environmental performance and confribute (o a mor

n 1
sustainable futsre \g

Dr K. K. Dwived;
Diweeroli 1!
leckmocraty Instityle of Toch
(Excellence)
Anznd Nagar, Bhopal
Discusserd & finalized in meeting of Academic Councit (TITE/202)/ACM/25) and submitted fur

fatumuition angd approval in Boand of Govemanee meeting.

0y

~'.’ . .
Mz, Sadling Karscliva
Chairperson, I

,I;.'j'
Director
rechnocrats lostitute of Techaolug)
{Excellence)
Anand Nagar. Bhooa
oy = Director
TE 3
i) Technocrats Institute of Technology
BHOPAL (Excellence)

Anand Nagar. Rhana!
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POLICY ON ENERGY AND WATER CONSERVATION

TECHNOCRATS INSTITUTE OF TECHNOLOGY (EXCELLENCE) "

{2un by Chondravadan) ahilo Shikeha Samit, shopal)
Anazitcenn o By M0TE K D & Coaed ot Asatnbg e Sxarlet
Himaa 'y 1o Sygooy G ' TNy LT et [s LB TARY
Anma Nofger Pass Pl BUTs Baopoh-2Y #1v Mg BFA ZFINEN Paw e GTR4 FHE1629 wotnte www Mas sl o re

Rel TIT-£/05r2202 108 Dute: 1976221

Office Order

o cummiiled fot energy comsenition and fostering a uclture of snvarcamcta

2y amiong lwcuity, sall, aud salents A decided i Board of Goverance Mo
U A2 O $ 3, adtitule ansoances the pOticy ot ensuriing erergy consersation witli

Lagipns with hiiowing objestives
Ohjectives

o Reduie ovemit onergy consumpdion withis the ooltege
o Ihomete the uwe af encgy-eilicient iechisologios and prastices
« flabe awareness abont cugrgy conservaion through education znd cwireach programs

o Comtsly monitor and anprove ceerpy iicioney aorasy the Soliege

the a0 this policy 5 o encousage and adepn praciioss Wit svould lead 1@ susiainobls
Sescipmen, ainimae cadon loo) ptints amd depletion of uatural resources and tnaximiz
secwchinp of roseurces. This pediey is in operation with inymedinte effect
\.
i)
Dr. K. K. Dwiveds
Dicector, [T

Director
fncd Poticy wn desd Fechnocrats tmstitote of Techuolugy
. (Excellenco)
g Copy b Anand Nagar, Bopa)
ravnle Chaapersan (o kind mlerstion
Vare Mnopallieacs QAL Casrdaialor
A3 0D AN Cancere Pacslty seamben ;
.
S Sciwe ogrds and Inehule Wibsie Director -
fechoocrass nstitute af L\
(Bacelience)

Anand Mamsr, fhooal

/
Director
Technocrats Institute of Technoiogy
(Excellence)
Anand Nagar, Bhopal
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nergy & Water Consarvation

o Ipsredugling:

Colsicrats dnsulae of Techewingy (Exceliencey, Bhopal, Madiva Fradedds s fully

sam

U for promoting aliteiate sources of epergy., pong pawer eflicien agaipreaty o
Geaptie deveiaproent and mleplusg envicosmentaiy responsitle praches, moiheods o
Gomeriy suten, offimently manage the degradable & non degradadle vastes, fruking elore
green saupes making dizabled frendly, hasrer free enviropment wie (he insilule 1
suskesty conazast offorts 1 consepve the natueal restureey and gead awateless abwut tued
fs profect the eavatenment amongsi s students, saff, facolty and Uiy

1. Seope

s prliny pevey the franming of ruice and regulatons with @ipeo) o ueing renevabic

wurees of vy & utiglives and pracices

Vel
I he wstaure shall
¢ Eike Mitianves b make e campus preen ond elean and conserve energy and water, »

20 nunage waste judicinusiy
v Take mitistives for managing the degradable & non degradable wastes. makiny effitess
Ve desabled friendly & barmier free envisonment for dizabled

4 Kes Niralogies

»  Lighting:
¢ Encoussige swiching off lights in uaoccepiad rooms.
v Repiace uaditional incandescert bulls with LED lighting.
v Maiize natiral Hight nsage by opering blinds (if applicable) and strategivaily
phaging fumituge.
o Fequipment:
v Promute the use of Eneegy: cmctemapp:imces and electtonics,
¢ implemeit foWer fanagement seitings o Jompurers aned other devicrs
¢ Hepularly wainiin cguipracat to ensare optimal petfonnanie
«  Heating, Veotilation, and Air Condiloning {HVAT):
¢ Envoursge adjusting thermostats to piniain comfoelable yot efficient

fempeatures
v Utilige natoral vetifation whenever possible.
v Schedule regular mai for HYAC systems.

+  Renewable Energy: e
..l. ey, g 'q?irvre options for installing solar panzls ¢ ml‘w- suitabie reaewable éne ‘}" o>

YRy

R IL AT AL
B“OPM / Director . mmN.l:'f'_"-
& tia W
Pt tY | / Anand Narar, Rhoral

TT(E)

"1OPAL

Director
Technocrats Institute of Technology
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v lateprans renrwable envepy efugating site currscufum swhore applicable
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Txploars eptions Gor trenting and reoycling wastgwater {or irzigation a1 anathet
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EXECUTIVE SUMMARY

The executive summary of the environment audit report presented in this section briefly
outlines the identified water conservation measures and recommendations proposed during the
project.

WATER CONSERVATION PROJECT TAKEN BY INSTITUTE

+ Rainwater Harvesting System

The institute has syccessfully installed a "Rainwater Harvesting System" on the Technocrats
Institute of Technology (Excellence), for blocks to maintain the groundwater level. This
system saves about 80 to 85 % of the building's rooftop rainwater. It's appreciable.

4 Sprinkler System

The institute has a "Water Sprinkler System" for the in the garden. It's appreciable.

4 Wastewater Treatment Plant

Technocrats Institute of Technology (Excellence), has an STP (Sewage Treatment Plant) under

construction for wastewater generated from various activities on the campus. It's appreciable.

ENVIRONMENT AUDIT RECOMMENDATION

4 Fresh Water Monitoring System

Installation of a “Cloud-based (IoT) Groundwater Extraction Monitoring System” for bore-
well to quantify freshwater consumption per day in the college OR Install water flow
meters (Mechanical or Electronics) on the bore-well for quantify per day water
consumption.

4+ Sensor Based Water Taps
Installation of 'sensor-based water taps' reduces water wastage.

4 Use Efficient Urinal Taps And Sensor Based Water Taps

inefficient fixtures with Water Sense-labelled flushing urinals can save

A . sqe, /(
bt only reduce water use in facilities but also save (}Lﬁmn nergy
| |

Technocrats Institute of Technology

(Excellence)
Anand Nagar, Bhopa)
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« Installation of Water over Flow Sensor in Water Tanks
It was observed that water overflows from the overhead tanks. Therefore, it is
recommended to install a water overflow sensor to prevent overflow from the tanks."

4 Awareness and Training program

Conduct awareness and training program, poster presentation to promote water
conservation and sustainable development activities in the institute.

5t

Director
Technocrats Institute of Technolog,

(Excellence)
Anand Nagar, Bhopal

: TIT(E)
:\ "HOPAL

ﬂ
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Chapter-1
INTRODUCTION

1.1 About Institute

Technocrats Institute of Technology (Excellence), Bhopal, is one of the premier institutes of
Madhya Pradesh. This is an educational institute which is known in central India for
imparting quality & value-based education for the past 12 years. This institute was started
with a clear vision to develop the institute into a center of excellence in engineering education
in the country with global standards. The institute is affiliated to Rajiv Gandhi Proudyogiki
Vishwavidyalaya (RGPV), Bhopal for B.Tech, M.Tech , MCA programs & affiliated to
Barkatullah University, Bhopal for MBA program. The institute is located in Anand Nagar,

Raisen Road, Bhopal.

The institute offers six courses at undergraduate level leading to bachelor’s degree, B.Tech.
in Electronics & Communication Engineering, Computer Science & Engineering, Civil
Engineering, Electrical Engineering, Mechanical Engineering and CSE (Artificial
Intelligence & Machine Learning) disciplines. Apart from these courses, institute also offers
admissions in master’s degree, M.Tech. in Computer Science & Engineering, Construction
Technology & Management and CSE (Artificial Intelligence & Machine Learning), Master
of Computer Application (MCA) & Master of Business Administration (MBA). Presently
the total intake is 600 in UG courses and 450 in PG courses.

9 S )
5 0
: ____--;f?@
e ® 19
& . > o

/’ Pfﬂ:Ecl::'H:;EAR A (:‘-

2 Director
\3 20\ pHOPAL Technmts Institute of Technology
\‘f, (Excellence)

\ ‘u‘/\\}fguru 1.1: Source: Satelhte Image of TIT- Exccil&ﬂ&nd Nagar, Bhopal
ipal, (™
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Vision of the Institute
To become a “Centre of Excellence” for quality education in the field of engineering, research
and management so as to produce globally competent and socially responsible professionals,

who can contribute in technological and socio-economic development of the nation as a whole

and region in particular.

Mission of the Institute

M.1: To educate students with deep professional knowledge through innovative teaching-
learning process and to make them aware of cutting edge technology so as to become capable
of understanding and addressing the issues of society, state and the country.

M.2: To create in- house facilities for research and innovation to provide solution to the
industrial problems.

M.3: To inculcate right human values and professional ethics, leadership qualities,

communication and entrepreneurship skills in students to meet the need of society.

Institute Population

St No I S Tea_ch‘i_qg_.Staff j | Non -Teaching | Student

S : (No.) Staff (No.) (No.)
1 2020-21 212 98 2493
2 2021-22 212 98 2644
3 2022-23 213 98 2735

Director

Technocrats Institute of Technology
(Excellence)
Anand Nagar, Bhonal

Environment Audit report prepared by EEPL, Indore, M.P. Page 17
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1.2 About Environment Audit

An environmental audit can be a highly valuable tool for education institutes and the
universities in a wide range of ways to improve their energy, environmental, and economic
performance while reducing waste and operating costs. Environmental audits provide a basis
for calculating the economic benefits of water conservation projects by establishing the current

rates of water use and their associated costs.

1.3 Objectives of Environment Audit

The general objective of environment audit is to prepare a baseline report on water
conservation measures to mitigate consumption, improve quality and sustainable prattices.
The specific objectives are

4 To monitor the water consumption and water conservation practices.

4 To assess the quantity of water, usage, quantity of waste water generation and

their reduction within the campus.

1.4 Target Areas of Environment Audit

This indicator addresses water sources, water consumption, irrigation, storm water,
appliances and fixtures aquifer depletion and water contamination are taking place at
unprecedented rates. It is therefore essential that any environmentally responsible institution

should examine its water use practices.

SRS V- Directo
NTE) o
(). ) )z Technocrats Instityte of Technoiogy
BHOPAL (Excellence) .
Anand Nagar, Bhopal
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B-block .

Sr. No. Location PMzs | PMio | Particle | CO:
68 B04 16.2 36.2 3682 520
69 B 05 16.2 27.8 3497 553
70 B 06 16.9 21.6 5439 528
71 B 07 18.1 29.7 3794 547
72 ~ BO8 17.7 22.4 3550 440
73 B 09 17.5 24.7 3650 451
74 B 10 16.6 23.8 3541 425
75 B 1l 15 43.5 3556 472
76 B12 16.5 23.8 6583 521
77 B 13 21.3 24.8 6593 516
78 B 14 27.3 26.3 6452 502
79 Civil Engg. Lab 20.8 27.7 8463 517
80 Engg. Geology lab 19.4 22.4 9562 531
81 B.M.E Lab 16.4 47.7 3432 435

| 82 Class Room 17.2 56.7 3320 481
83 Class Room 18.4 29.7 3116 471
84 Class Room 16.7 29.8 3216 502
85 Class Room 26.5 31.7 3265 517
86 Store Room 19.4 27.7 3265 531 |
87 Dept. of Civil Engg. Office 16.3 30.3 3802 435
88 Civil Library 18.6 28.4 3438 481
89 Class Room 17.3 26.3 3356 471
90 Class Room 17.8 29.3 3845 466
91 Class Room 19.3 21.3 3395 468
92 Wash Room 16.3 22.1 3865 454
93 Staff Wash Room 17.3 21.4 3320 475
94 CAD LAB 17.1 36.2 3116 482
95 Class Room 16.7 25.8 3216 520
96 Class Room 22.2 46.7 3265 323
97 Class Room 16.8 65.8 3265 520
98 Tutorial Room 17.4 45.9 3802 553
99 Class Room 18.2 64.7 3438 528
10075 0l Teep~__ NCC Office 16.6 76.3 3356 547

/9T 2%, Xoga Meditation 15.3 45.9 3845 440

<102 | Dept. o\Elkc. & Electronic HOD | 177 24.6 Pirectofss

£ {03 Sl C)H&t[l)l System Lab 17.5 t3 65t nolog

2 (Excellence)

vt
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Sr. No. Location | PMas | PMio | Particle | CO2
104 Near Control System Lab 16.6 339 5389 472
105 Wash Room 15.2 28.7 5390 482
106 Wash Room (Male) 14.8 29.8 3794 520
107 Wash Room Boys 15.9 30.8 3550 323
108 Tutorial Room 16.7 32.1 3650 520
109 Tutorial Room 18.1 36.4 3541 553
110 PG Research Lab 18.4 57.9 3556 528
111 Software Engg 18.3 75.6 4179 547
112 Tutorial Room 18.6 45.6 4247 440
113 Class Room 19.4 35.7 3875 451
114 Computer Networking Lab 47.9 54.8 3354 425
115 T & P Cell 35.2 54.2 3267 472
16 T&P Hall 35.5 29.8 3658 440
117 Seminar Hall 43.6 30.8 3549 451
118 Wash Room Boys 19.3 32.1 3481 425
119 Wash Room Girls 16.3 364 3950 472
120 Wash Room Boys 17.3 38.1 4366 523
121 Class Room 17.1 34.1 4653 SP30
122 Class Room 16.7 35.7 4607 527
. 123 EDC Project Lab 17.7 53.5 3622 589
Z [ PR, Y o S 1041 g4 ALAL &4
|22 L ULOEd i INOUET 1U.0 R, Soerh Sy
127 Class Room 21.1 35.0 3035 521
128 T&P Hall 21.8 33.7 4057 431
129 Wash Room 31.6 35.9 7392 502
130 Wash Room 32.6 36.9 2745 517

__Sr: No._ . ; Loeati - . PMa ' Y AT el CO;

131 Conference Hal] 19.8 42 7 3659 531

132 Conference Hall 17.7 47.9 3649 435

133 Guest Room 17.5 35.7 3794 481

134t Room 16.6 35.7 8563 471

e T, N Room 15.2 35.7 3648 466

/% “NSdpinar Hall T&P 14.8 5527 4859 468
(3 f3711(E)  \E\PPT Hall 15.9 321 | Bitkctor 434 =+
2 \] 3B radypar -l’oys Hostel 16.7 Ti ts Bistituteld olpgy

Lo | J8] GYm 22.5 327 | (Bad6llerice) 432

Anand Nagar, Bhonal
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Fig.3.1 : Indoor Air Quality Monitoring

Observation:-

- PM3 s value is acceptable range. The 24-hour concentration of PMz s is considered

unhealthy when it rises above 35.4pg/m?

- PM o value is an acceptable range. It should be below 155ug/m?
% CO; value is an acceptable range. It should be below 1000

Director
Technocrats Institute of Technology
(Excellence)

Anand Nagar, Bhopal
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CHAPTER- 4
RAINWATER HARVESTING SYSTEM

4.1 Rainwater Harvesting systems
Rainwater harvesting is a technique to capture the rainwater when it precipitates, store that

water for direct use or charge the groundwater and use it later.

There are typically four components in a rainwater harvesting system:

4 Roof Catchment.
< Collection.
= Transport.

+ Infiltration or storage tank and use.

[f rainwater is not harvested and channelized it runoffs quickly and flows out through storm-
water drains. For storm-water management, the recharge pits, percolation pits, and porous

trenches are constructed to allow storm water to infiltrate inside the soil.

of Water llarvestlng
'Mngmmwnspumoscs})

S _h::'l R

Director
Technocrats Institute of Technologv
(Excellence)
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4.2 Rainwater Harvesting System in Institute

In institute (Excellence building) rain water harvesting is installed. It’s appreciable

Figure: - 4.1 Rainwater harvesting in institute

Institute of Technol
(Excellence) e

d Nagar, Bhopal
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END OF THE REPORT
THANKS

Diregtor

Technocrats Institute of Technology
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CERTIFICATE OF ACCREDITATION
( ©)
ENERGY IS LiFE -
PPl BUREAU OF ENERGY EFFICIENCY
| 0 E E
: CoNSERVE IT

‘ Examination Registration No.: ...... = /20 .
Accreditation Registration No.: ..., AEA-284

Certificate of ecveditation

This is to cerify that Mr/MSShrlRajeshKumar ..s.!.n.g,a.?.ly.?.«having its trade/registered

office at ... ......... hasbeen given accreditation as accredited energy auditor. The

The cerlificate is subject to the provisions of the Bureau of Energy Efficiency (Qualifications
for Accredited Energy Auditors and Maintenance of their List) Regulations, 2010.

This cenrtificate shall be valid until it is cancelled under regulation 9 of the Bureau of Energy
| Efficiency (Qualificalions for Accredited Energy Auditors and Maintenance of their List)
Regulations, 2010.

On cancellation, the certificate of accreditation shall be surrendered to the Bureau within
fifteen days from the date of receipt of order of cancellation.

Your name has been entered at AEANo...284__in the register of list of accredited energy

auditors. Your name shall be liable to be struck out on the grounds specified in regulation 8 of
the Bureau of Energy Efficiency (Qualifications for Accredited Energy Auditars and
Maintenance of their List) Regulations, 2010.

Given under the seal of the Bureau of Energy Efficiency, Ministry of Power, this 5" day of
Qctober, 2018 L

Secretary,
Bureau of Energy Efficiency 'D

(

|
1
L
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GREEN MONITORING COMMITTEE
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GREEN AUDIT TEAM

The audit team constituted by the following senior technical executives from the Empirical
Exergy Private Limited,

4 Mr. Rajesh Kumar Singadiya[Director & Accredited Energy Auditor AEA-0284]

# Ms. Laxmi Raikwar [ Energy Expert and Report Reviewer]

4 Mr. Ajay Nahra [Sr.Project Engineer]

4 Mr. Charchit Pathak [Sr.Project Engineer]

4 Mr. Mohan Choudhary [ Electrical Engineer ]

# Mr. Praveen Punasiya [ Field Engineer ]

Director
Technocrats Institute of Techuology
(Excellence)

Anand Nagar, Bhopal
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ENERGY ENVIRONMENT POLICY

(! \
TECHNOCRATS INSTITUTE OF TECHNOLOGY (EXCELLENCE) P
{Run by Chandravadani Mahits Shiksha Samiti Bhapat}y
Appeavest By AICTE Mew Dnliv & Govl of Maattigo Frascs «
Aor1ed 1o Raisey Gandiy Prouddyosike Vilvwictv IV LT
Arand Hager Povt Piptoni SHEL ARapol?) OA. No - 02552751801 (au: 07532781679 wRbAN) Wiww ML 640 07 & frat

Ref: TH-EAr/2021/69 Date: 10:07721

Office Order

Hsitate < committed for promoting enviremmental sustoinability amd reducing its Sotvesitivial
sretps consamption, As decidesd in Board of Governunce mesting (TTHEZOTNOGD,
tnsliiate avwsanees e policy fur enswring ucconmabibity, compliance witk aegniitions. and

Condimuons auprovementt in sustamnability offsts with followsng abjeetives.

Objectives

v livaloae the institaté's progress in aehicving its environmental and energy yoals

o Ideatily s for unpm.vcmtm in tesoutce utilization (encrgy, Water. Wasle!

« Lasure complignee will relevant shvironmental regulatians

« Promote etvimnmental swareness and respansibility among vhe institute communis
» Identily oppaatunitics for cast-saving threugh improved resopnee management

o Ideniifying opportanities for improvement. and promoting sustainable practices

This pelicy establishes o framework for conducting regular andits 1o wsaess and Hprons e
ffectivoness of our environment and energy initiatives. Thig policy is n opetation with

inmsedinie effect,

ol Trop o g o
‘ .},—r—” \ i o
§ P DK K. Duisedi
3 ;' TITE) 1 Director. (111
S\ BHOPAL /7 Director
\ // hnstituse of Techagn,,
acl Palicy in detall .‘ (Bxgellence)

Copy to: Armand Nagar, [Hhopa!

i Hoobie J\asrpcrwy [er kit inforsnnt g

2 ¥Dvans

3 T Cuncern Facy . .

E tptrar (0 »~ "f%"-"

N Naficn Tt ang Inanle Wednae l"l‘l.‘.ﬂl(}l‘
fechnocrats Institute of Technotogy

Technocrats Institute of Technoiogy
(Excellence)
Anand Nagar, Bhopa)
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Policy for Audit on Environment and Energy Initiatives

e deader i the Eechiical Educational Inststion in the state, the institute is committcil o
ek and wplement Green and Sustainable energysystem in thewholecompisawvhichwili as

sanagivie spicadibeawarencssandmotivitienithesociely W move  dowand  clean aind

MElRERLE AT FESOUTCes
SCOVE:
tinspalicyappliestoal] stukcholders, students, stalY andvisitors
COMMITTEE FOR AUDTT:
o lteomprises of senior fagulty {preferably Professory as nominmed by Divector,

e three senior faculty members (preferably Professor) as nominated by Director

o Administrative staff’

SIBILIYIES:

+  Audit conumitiee or team will be responsible fordeveloping and implementing the audia
plan, analyze data, and prepare reporis.

«  Institute® adminissrative staff will provide necessary resources and support for conduiting
the audits.

+  Foculty and staff will be responsible tor implementing and maintaining environmental
andk energy inilistives,

«  They will also copperate wilh the audil process and implement recommended actions.

o Sudemts will porticipate in awareness campaigns and  promote  environntentally
responsille practices.

ABDIT FREQUENCY AND TYPLES:

e Audits will be conducied biannuatly.
» 1 will inchude Green /Enviromment andit, Energy audit cie,

POLICY

ke isstitute coufirms its commitment fo cnviconment and energy initintives through the

Director
iechnocrats Institote of Techooluy,
(Exceflence)

Anand Nagar, Bhopa)

/"
Director
Technocrats Institute of Technology
(Excellence)
Anand Nagar, Bhopal
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fr Geen awdil ¢ Envivonment audit
4 Imergy audit
S Chegnand green campus initiatives

A fievord the campus environmental promolion activitivs

ALDN DOCUMENTATION:
Sl conmuiie

Dufine outline  requirements  for documenting  audit  findings, conclusions, .l
recommendations

o Define procedures for communicating audit results 10 relevamt stakeholders, such a8
sntute” administration, faculty, and statl,
fstablish  mechanisms  for monitoring and  fracking  implenientation o andit

recasnmendations.

This policy will be seviewed and updated periodically If nccessery to reflect changes in
envitenmsntal regulations, best practices, and the Instifute’s evolving suslainability goals

CONCLAUSIONS;

1)y devcloping a comprehensive policy that addresses these aspects, the Institute effectively
stives 1o continupusly improve its environmental performance and contribule o a more

sustainable future. A

’ Lr. K. KL Dwivedi
Direerol
lechoocray Instingte of Technon,,
(Excellence)
Anzud Nagar, Bhopu!

Discussed & finalized in meeting of Academic Counci?! (TVTE/2021/ACM/25) and submitied for

information and approval in Board of Govemance meeting.

Ms. Sadling Karsoliya
Chairperson, 11T

p.o%

Director
technocrats lustitte of Technolug)y
(Excellence)

Anand Nagar, Bhona)

%

Director
Technocrats Institute of Technolog)
(Excellence)

Anand Nagar, Bhopa)
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POLICY ON ENERGY AND WATER CONSERVATION

TECHNOCRATS INSTITUTE OF TECHNOLOGY (EXCELLENCE) "

(Run by Chondravadani Mahio Shiksha Samilt. Shasat)
Apgtenescs By ATTE Reae D & Coovl o ASRatys fyaicse
nttle ot 1 Boygary Chranarn | et s Vb rwoaascdy iy sy
Mg Fow Fiplani BT Bacpul- 27 22 Nz OIS ZFADY Povs AT43 ZIRLETY wotade waw Wen<atins yral

el 1T-F 20007201008 Date: 6970720

Office Order

o cenmtled far energy cosenalion and fosterdng a cbllare of rvirontnctl

sstolny wmiong Tweulty, sall, and sndeets As decided 3o Boand of Goverauate aiviny:
CERLE 202140007283, Inssitute ano:1sces e priicy fOT Tiausiny eoargy consersatieh witlus i

sietapas With folenvng ahjeclives

Objeetives

ion within the volteg

s famete the uee of encegy-2ificiont iochuologies and prawfives.

s Redave overit energy

¥

o Haise awsreness about energy cmiservation through sducation and outrench prograrms

» Contmnuisly maniter and improve crerpy efliciency ocrsy the college.

tome oF this polivy i o eoccuiage ard adept practions s wouid lead o susauabin

wopress, iainimnge cadben oot punts amd depletion of aatumd researces and inaxmiizg

- T1I(E)y Diioetor, TITE

:\ BHOPAL Diidecter
final! Daticy s desail e 'Nwﬁlw;::ilm..i..&.
Copy 1 Anand Nagar, Rbopy)

© dannic Odaapertan lor kind shfssmation
Vot PHIse e IQA C Caredanshor
A RODE AL Conceen Facwdty mamnben

1 fagisraibentian A
S make Geards ond lasutade Websie Di “::
fechmocran Institute
{Bacellence)

Annnd Mamar, Fhoral

o
Director
Technocrats Institute of Technolog)

(Excellence)
Anand Nagar, Bhopal
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Policy for Enerpy & Water Conseryation

« Iogeadugtion;
Levhneerns stlute of Teehsiolopy  (Fxeeliene;, Bhopl, Madityn Prdesh g Bulis
et ol prametiog altemnate sesrees of energy, uing power efficent avaipmgaly fof
Carshie Gengbapmens and rlopling enviconmaraily responsible pesctce, metheds
comersy witer. effierontly mansge the degradable & non degradable wastes, nahing el
pevers carous. moking disebled Tnendly, Baraer free amvitorment L Ihe mstiaie o
sakissg sonstant efforts 1 conserve the nataral resourees sl seead awarenes shout toxad

1 protavt e gasionment srongst its students, statf, facalty and cmmuy

s policy goweny the framing of rufes and segulanons with respeyy W Vising repewalde
whifos nt eacey & ftiatives and practices.
1 Lofjey:
¥ e sastaute shall
v Teke titianves o make the campus green and <lew and coaseree erergy and water, ay
Digr nanage waste juliciousiy
¢ Take snitiatives for mansging the degradahlie & non degradable wastes, reaking effasy
for il led Tricwdly & bawier froe envissunen) (o Aisabled

A R Nrategiss

» Lighting: .
v Envourage swilihing off lights in uncecupiod todms.
¥ Repiave waditional incandesosot bulbs with LED lighting.
¢ Maximize naturad ight nsage hy opening blinds (if applicable) and strategicaiiy
placing karniipre.
o Fauipment:

Y Fromg

thio vise of encrgy-cfficlent applisnces wnd elecionics.
Implement power managoment SeHings of Smpiters andl adhyer doviess
Fepulaily mnintiin equipnenst o ensure eptimal perfonhpace
«  Heating, Ventilation, snd Air Conditioniog (HVACY
v Paroursge aditliting thermiostats to muldiain coilotisbio yo effrani
LeaIpcraturcs. .
¢ Uitilize natural ventilation whencever possibic.
: ¥ Seledule regular mainzevance for HYAC sysiems,

TUEY
BHOPAL

W v

(Excelience)
Annnd Naesr, Rhors!

=

4y

Direcior
%, Technocrats Institute of Tecbuolog)

\ (Excellence)
, Anand Nagar, Bhopal
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v hsgate cenewibie eantgy educalian ata enersentim where apphicable
o Awurcness and Edacation:
v Crganize workshops and seminazs o Bncrgy conservalion Mastices
v tlevelop and distnbute infarmalive motenials ui energy Saving Hps
Fecupmze aml aulebrate acbicventents in sacegy conservation vilart.
Wastewaler Miinagement:
¢ fxplore aptions for trenting and secycling wasteiiter for iprigation ar amsher
man-gatible uwes where applicable.
¢ Lisure roper dizpasal of wostewaler b proveit soatiptitation of water
FTOIUFENS.

3 Implenentavion nnd Monitoring

o A Eneigy Manug [& e will bo estoblished to nversce the implamentalion
and effectivenesa of this policy

v Thecormnsitee will conduct reguslar encry Rudits U jdeatify arcas fug improvement

v The selape adavinistration will stlocste resources for implementing energy-3aving
BEITEEN LIS N

«  Dippress Wwwards energy conseevation poids witl be trecked and reporied periodicaliy

6. Weview and Revislop

Yris policy with be reviewed and revised periodically if moessary to veflect bext practives m

whaalopical ddvasements.

7. Conslusion

fls pobey it provsdes B walushle fcaming envioament for stodents 16 updersland 1w

nporanat of suter congervalien anid beoome respansible wnler users,
)

i
L
e K. K. Dwivedi

DiveeiuR 1+
locmoczatn lstitute of Techookig:
(Eazedence)

Oigeusiod & linafized in meeting of Avadomic Councdl [FITEAG2ACMT] and submitted far
Sfoneat:on anid approval in Board of Gavernince mecting

7
M. Secting Karsaliys

Amard Maear Byt

Director
lechnocrats Institute of Techuology
(Excellence)

Anand Nagar, Bhopal
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EXECUTIVE SUMMARY

The executive summary of the green audit report presented in this section briefly outlines the

statistics of plants, trees in the campus, and carbon foot print status of the college.

GREEN INITIATIVES TAKEN BY COLLEGE

4 “Campaign of Plantation And Green Campus
The college has around 8036 trees on campus. It is a good initiative taken by the
management for creating a green campus urder the plantation campaign. This effort is
commendable.

4 E-vehicle System
The management has use E- vehicle in the campus for internal movement of staff and
students. [It’s save nature resource as well as improved air quality of the campus. It is
appreciable.

4+ Solar System
The institute has 5 KWp solar energy off grid roof top system. It is appreciable.

GREEN AUDIT RECOMMENDATION

4+ QR Code System on 1ree
While the world seems to be going digital, people lack the time to read books and process
the information they contain. Therefore, the college can provide QR codes on the trees to
share information and leverage this rapidly growing platform for a unique purpose.

4 Installation Organic Waste Composting Machine
There is good potential for installation of organic waste composting machine to treat

organie waste generated from trees and lawn area of the college sampusi The output of

above organic waste composting machine is good manure for garden and plants in the

campus.
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Chapter-1
INTRODUCTION
1.1 About Institute

Technocrats Institute of Technology (Excellence), Bhopal, is one of the premier institutes of
Madhya Pradesh. This is an educational institute which is known in central India for
imparting quality & value-based education for the past 12 years. This institute was started
with a clear vision to develop the institute into a center of excellence in engineering education
in the country with global standards. The institute is affiliated to Rajiv Gandhi Proudyogiki
Vishwavidyalaya (RGPV), Bhopal for B.Tech, M.Tech , MCA programs & affiliated to
Barkatullah University, Bhopal for MBA program. The institute is located in Anand Nagar,
Raisen Road, Bhopal.
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Figure 1.1: Source: Satellite Image of institute
The institute offers six courses at undergraduate level leading to bachelor’s degree, B.Tech.
in Electronics & Communication Engineering, Computer Science & Engineering, Civil

Engineering, Electrical Engineering, Mechanical Engineering and CSE (Artificial
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Vision of the Institute

To become a “Centre of Excellence” for quality education in the field of engineering, research
and management so as to produce globally competent and socially responsible professionals,
who can contribute in technological and socio-economic development of the nation as a whole

and region in particular.

Mission of the Institute

M.1: To educate students with deep professional knowledge through innovative teaching-
learning process and to make them aware of cutting edge technology so as to become capable
of understanding and addressing the issues of society, state and the country.

M.2: To create in- house facilities for research and innovation to provide solution to the
industrial problems.

M.3: To inculcate right human values and professional ethics, leadership qualities,

communication and entrepreneurship skills in students to meet the need of society.

Institute Population

SrNosl - Sear Teaching Staff Non -Teacllmg Student

=h (No.) Staff (No.) (No.)

1 2020-21 212 98 2493

2 2021-22 212 98 2644

3 2022-23 213 98 2735
Director

Technocrats Institute of Technology

(Excel lence) '

Anand Nagar, Bhopg!
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Institute Layout (Ground Floor Plan)
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Institute Layout (Third Floor Plan)
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1.2 About Green Audit

Eco campus is concepts implemented in many educational institutions, all over the world to
make them sustainable because of their mass resource utilization and waste discharge in to the
environment.

Green audit means to identify opportunities to sustainable development practices, enhance
environmental quality, improve health, hygiene and safety, reduce liabilities achieve values of
virtue. Green audit also provides a basis for calculating the economic benefits of resource
conservation projects by establishing the current rates of resource use and their associated
costs.

Green auditing of “Technocrats Institute of Technology (Excellence), Bhopal (M.P.)”
enables to assess the life style, action and its impact on the environment. This green audit was
mainly focused on greening indicators like utilisation of green energy (solar energy) and
optimum use of secondary energy sources (petrol and diesel) in the Institute campus,
vegetation, and carbon foot print of the campus etc. The aim of green auditing is to help the
institution to apply sustainable development practices and to set examples before the
community and young learners.

1.3 Objectives of Green Audit

The general objective of green audit is to prepare a baseline report on “Green campus” and
alternative energy sources (solar energy), measures to mitigate resource wastage and improve
sustainable practices.

The specific objectives are:

4 To inculcate values of sustainable development practices through green audit mechanism.
4 Providing a database for corrective actions and future plans.

4 To identify the gap areas and suggest recommendations to improve the green campus status

of the institutes.

=
Director
Technocrats Institute of Technology
(Excellence)
Anand Nagar, Bhopal

Green Audit report prepared by EEPL, Indore, M.P. Page 19



Green Audit Report
Technocrats Institute of Technology (Excellence), —/
Bhopal (MP), Year 2021-23 EEPL

7

&

CHAPTER- 2
GREEN CAMPUS AND SUSTAINABLE DEVELOPMENT

2.1 Green Audit
In the survey, the focus has been given to the assessment of the present status of plants and
trees on the institute and efforts made by the management authorities for nature conservation.

The campus is in the vicinity of approximately more than 8036 trees.
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2.2 List of plants in Institute campus

Sr. no Tree Name Q(uNa gstgy

1 Areria 1000

7 Arekapama 800

3 Kanisa palam 200

4 Rechpama 300

5 Kundi pama 300

6 Caryota 200

7 Kutranjiva 30

8 Bgadi 2000

9 Varykate jasmine 2000

10 Gulab 100

11 Ficus 100

12 Fastalpama 6

13 Dracaena fragrans 500

14 Maritina 500

© ol Tecy Total 8036
_I:'In itutg hyrg BOB6 “¢ek in the campus. This is good initiative taken by e green
\campps. yyprate baign of plantation. It’s appreciable Technocrats Insti nology
TN (Excellence)

Anand Nagar Bhopa
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CHAPTER-3
CARBON FOOT PRINT ASSESSMENT

3.1 About Carbon Foot Print.

Climate change is one of the greatest challenges facing nations, governments, institutions,

business and mankind today.

Carbon footprint is a measure of the impact your activities have on the amount of carbon
dioxide (CO,) produced through the butning of fossil fuels and is expressed as a weight of CO:

emissions produced in tones.

We focus on consumption in each of our five major categories: housing, travel, food, products
and services. In addition to these we also estimate the share of national emissions over which

we have little control, government purchases and capital investment.

For simplicity and clarity all our calculations follow one basic method. We multiply a use
input by an emissions factor to calculate each footprint. All use inputs are per individual and

include things like fuel use, distance, calorie consumption and expenditure. Working out your

inputs is a matter of estimating them from your home, travel, diet and spending behaviour.

Although working out our inputs can take some investigation on your part the much more
challenging aspect of carbon calculations is estimating the appropriate emissions factor to use
in your calculation. Where possible you want this emissions factor to account for as much of

the relevant life cycle as possible.

We all have a carbon footprint...

00000000 /eademtl om0l /T
10000000 UI]I] il
000000001000 Fs{000

Loffjooejom l

GRD r’\

U:‘,XC

Anand Nawaf. Bho hal




Green Audit Report
Technocrats Institute of Technology (Excellence),
Bhopal (MP), Year 2021-23

m
m
O i
=

3.2 Methodology and Scope

The carbon footprint gives a general overview of the College greenhouse gas emissions,
converted into CO2 -equivalents and it is based on reported data from internal and external
systems. The purposes of the carbon indicators are to measure the carbon intensity per unit of
product, in addition to showing environmental transparency towards external stakeholders. The
carbon footprint reporting approach undertaken in this study follows the guidelines and
principles set out in the “Greenhouse Gas Protocol Corporate Accounting and Reporting
Standard” (hereafter referred to as the GHG Protocol) developed by the Greenhouse Gas
Protocol Initiative and international standard for the quantification and reporting of greenhouse
gas emissions -ISO 14064. This is the most widely used and accepted methodology for
conducting corporate carbon footprints. The study has assessed carbon emissions from the
College Campus. This involves accounting for, and reporting on, the GHG emissions from all
those activities for which the company is directly responsible. The items quantified in this study
are as classified under the ISO 14064 standards: The report calculates the greenhouse gas
emissions from the College. This includes electricity, as well as emission associated with diesel
consumption in the College vehicle. The emission associated with air travel, waste generation,
administration, and marketing related activities has been excluded from the current study.
Emissions from business activities are generally classified as scope 1, 2 or 3 areas classified

under the [SO 14064 standards.

3.3 Carbon emission from electricity

Direct emissions factors are widely published and show the amount of emissions produced by
power stations in order to produce an average kilowatt-hour within that grid region

Unlike with other energy sources the carbon intensity of electricity varies greatly depending
on how it is produced and transmitted. For most of us, the electricity we use comes from the
grid and is produced from a wide variety of sources. Although working out the carbon intensity

of this mix is difficult, most of the work is generally done for us.

"hus, using an average fuel m1x of f,encrzpri, el
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Table 3.1: Emission due to Electricity from Grid Unit

r.INO. ear TotaI Ul“t CDIISIlmpﬂGI'l Unit k : CO ‘,] Wh C02 o/ vear

1 2021-22 3,90,751 kWh 0.9613 375.62

2 2022-23 4,99,663 kWh 0.9613 480.33

Table3.2: Emission due to Electricity from Solar Unit

. 1sr | Emission Factor | Emission reduction
| 3
Sr.No. | Year Solar Unit Unit kg CO2e/kWh Ton COze/ year -
! 2021-22 7300 kWh 0.9613 7.01
2 2022-23 6388 kWh 0.9613 6.14

3.4 Carbon Emission from Vehicles
In India, it is the third most CO, emitting sector, and within the transport sector, road

transport contributed more than 90% of total CO, emissions (IEA, 2020; Ministry of
Environment Forest and Climate Change, 2018)

m Road Transport-Freight
Maovement

2 Railways-Freight Movement

Road Transport-Passenger
Movemant

m Railways-Passenger
Movement

69%

Transportation (29 percent of 2019 greenhouse gas emissions) — The transportation sector
generates the largest share of greenhouse gas emissions. Greenhouse gas emissions from

transportation primarily come from burning fossil fuels for our cars, trucks, ships, trains, and

Green Au Epared by EEPL, Indore, M.P.
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CO; Emission from vehicle

As per discussion by the concerned department in the institute and data provided by

management. The following details are given in the table:

Table 3.3: Distance travelled and Diesel Consumption of Vehicle

Distance Travelled Per Month Diesel Consumption
Sr. No. Ye:
e car (K.M.) (Lit.)
1 2021-22 2,62,500 57692
2 2022-23 2,84,375 62500

CO; Per liter
Total CO, Emissions = X
Average Mileage (Km/Liter)

Distance (in km)

%+ CO, Emissions from a Littre of Diesel: 2689.56 grams CO/ litre.
% CO; Emissions Year 2021-22=(2689.56/4.5) X 2, 62,500 = 155.15 ton/year
% CO, Emissions Year 2022-23= (2689.56/4.55) X 2, 84,375 = 168.10 ton/year

CO; Emission from LPG (gas cylinder)
< CO; Emissions from kg of LPG: 3.01 CO2/ kg of LPG.
< LPG Cylinder Consumption Year 2021-22=20 No *12 *19 Kg/ Cylinder = 4560Kg

+* CO, Emissions Year 2021-22=4560x 3.01 = 13.72 Ton/year

% LPG Cylinder Consumption Year 2021-22=25 No *12 *19 Kg/ Cylinder =5700 Kg '
** CO, Emissions Year 2022-23= 5700x 3.01 = 17.15 Ton/year

3.5 Carbon emission from DG set
The institute has one DG set use for emergency power supply. Annual diesel consumption for
year 2021-22 was 1270 and for the year 2022-23 was 830 lit.

% CO; Emissions from a Lit.of diesel: 2689.56 grams CO2/ lit.

< Digs TS tion Year 2021-22 = 1270 Lit.
HI ; 3!;0
Y D/i,‘\ Consmdpitg Year 2021-22 = 1270 x 2689 = 3.41 Ton /Year
/. 5

. Piese| qqsymp "‘%n Year 2022-23 = 830 Lit. .
ppYihfYear 2022-23 = 830 x 2689 Ferhaorsnty Vaak

3
)

* '. \g.
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3.6 Biomass Calculation and COz Sequestration of the Trees
1. Estimation of above-ground biomass (AGB)

K= 34.4703 — 8.0671D + 0.6589 D?

Where = K is above-ground biomass.

D is Breast height diameter in (cm)
2. Estimation of below ground biomass (BGD) = AGB x 0.15
3. Total Biomass (TB) = AGB + BGB
4. Calculation of carbon dioxide Weight sequestered in the tree in Kg.

C=Wx0.50
5. Calculation the weight of CO; sequestered in the tree per year in Kg.
CO2=Cx3.666

Where: -

AGB = above ground biomass.
D = Diameter of tree breast height.
BGB = Below Ground Biomass.
= Carbon
TB = Total Biomass.

Director
Technocrats Institute ology

(Ex
Anand Naca- ®hanal
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Table: 3.4 COz Sequestered Calculation of tree (Year 2021-22)
Average Annually
Diameter Carbon Amount of Total Amount CO;
Sr. no. Tree Name M AGB BGB Total Storage CO; Total of CO: Sequestered
(10 t0 100) Sequestered Sequestered amount
18 (Ton/vear)
1l Areria | 52 | 14507 | 217.6 | 16683 | 834.2 3058.1 800 2446456 | 3337
2 Arckapama 28 340.9 51.1 392.0 196.0 718.5 760 546059 7.45
3 Kanisa palam 60 1984.5 299.2 2293.7 | 1146.8 4204.3 200 840857 11.47
4 Rechpama 35 583.8 87.6 671.3 335.7 1230.6 300 369172 5.04
L —5 Kundi pama 62 21440 321.6 2465.6 | 1232.8 4519.5 300 1355838 18.49
6 Caryota 44 993.9 149.1 | 1143.0 | 5715 2095.0 150 314255 4.29
B 7 Kutranjiva 40 798.0 119.7 917.7 458.9 1682.2 30 50466 0.69
[ 8 Bgadi 80 37341 560.1 4294.2 | 2147.1 7871.2 2000 15742466 214.71
9 Varykate jasmine 38 708.3 106.2 814.5 407.2 1493.0 2000 2985935 40,72
10 Gulab 10 21.7 3.3 24.9 12.5 45.7 80 3658 0.05
11 Ficus 60 1994.5 299.2 2293.7 | 1146.8 4204.3 100 420429 5.73
12 Fastalpama 54 1578.5 | 236.8 | 18153 | 907.7 3327.5 6 19965 0.27
13 Dracaena fragrans 12 35.4 583 40.7 20.4 74.7 490 36593 0.50
14 _ Maritina 48 1211.4 181.7 1393.2 696.6 2553.7 500 1276827 17.41
360.19

4 Institute has 7716 trees on campus. This is a good initiative taken by management for a green campus under the campaign of the plantation.

It"sappreciable. There are total CO; sequestered of 360.19 Tons /Year. It’s appreciable.
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Table 3.5: CO:z Sequestered Calculation of tree (Year 2022-23)
Ayerass | Amount of Toal An(r; ::_}:.nlly
Sr. no. Tree Name Dltg:;;ler AGB BGB | 'lotal gt’:]:t:‘:: €O, Total Amglgjt ok Seq uestered
(10 to 100)) e [(iequestered Sequestered &‘;‘;‘;;L‘L‘r)
1 Areria 52 1450.7 | 217.6 | 16683 | 8342 3058.1 1000 3058070 41.71
2 Arekapama 28 340.9 51.1 392.0 196.0 718.5 800 574799 7.84
3 Kanisa palam 60 1994.5 299.2 | 22937 | 11468 4204.3 200 840857 11.47
4 Rechpama 35 583.8 87.6 671.3 3357 1230.6 300 369172 5.04
5 Kundi pama 62 2144.0 | 321.6 | 2465.6 | 1232.8 4519.5 300 1355838 18.49
[§ Carvota 44 993.9 149.1 1143.0 571.5 2095.0 200 419007 5.71
7 Kutranjiva 40 798.0 119.7 | 917.7 | 4589 1682.2 30 50466 0.69
8 Bgadi 80 3734.1 560.1 | 42942 | 2147.1 7871.2 2000 | 15742466 214.71
9 | Varykate jasmine 38 708.3 1062 | 814.5 407.2 1493.0 2000 2985935 40.72
10 Gulab 10 21.7 33 24.9 12.5 45.7 100 4572 0.06
1 Ficus 60 1994.5 299.2 | 2293.7 | 1146.8 4204.3 100 420429 5.73
12 Fastalpama 54 1578.5 236.8 | 18153 | 907.7 3327.5 6 19965 0.27
13 Dracaena fragrans 12 354 5.3 40.7 20.4 74.7 500 37340 0.51
14 Maritina 48 12114 181.7 | 13932 | 696.6 2553.7 500 1276827 17.41
Total CO; Emission neutralize by the trees 370.37

4 Institute has 8036 trees on campus. This is a good initiative taken by management for a green campus under the campaign of the plantation.

[t sappreciable. There are total COz sequestered of 370.37 Tons /Year. It’s appreciable.
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Table 3.6: Total CO; Emission by the Institute

Sr. CO, CO; Emission CO; Emission
No. (Emission & Neutralized) Ton/year Ton/year
Sources (2021-22) (2022-23)
1 Electricity 375.62 480.33
2 Vehicle 155.15 168.1
3 LPG Cylinder 13.72 17.15
4 DG set Diesel 341 2.23
5 Total CO, Emission 547.9 667.81
6 CO;Emission Neutralized by Tree 360.19 . 370.37
7 CO; Emission Neutralized by Solar 7.01 6.14
8 Net CO; Emission of the Institute 180.80 291.3
Observation:

4+ Net CO, Emission of the Institute is increase of the organization

3.7 Other Emissions Excluded

This study did not evaluate the carbon sequestration potential of existing from the staff
commuting, food supply, official flights, paper products, water supply, and waste disposal
and recycling due to limited data availability. The current study identifies areas where data
monitoring, recording and archiving need to be developed for enlarging the scope of mapping
of GHGs emission in the future years. Accordingly, a set of tools and record keeping
procedure will be developed for improving the quality of data collection for the next year

carbon foot print studies.

Technocrats Institute of Technologv
(Excellence)
Anand Nagar, Bhop-!
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CHAPTER- 4

WASTE MANAGEMENT
4.1 About Waste :

Human activities create waste, and 'it is the way these wastes are handled, stored, collected and
disposed of, which can pose risks to the environment and to public health waste management
is important for an eco-friendly campus. In College different types of wastes are generated, its
collection and management are very challenging.

Solid waste can be divided into three categories: bio-degradable, non-biodegradable and
hazardous waste. A biol-degradable waste includes food wastes, canteen waste, wastes from
toilets etc. Non-biodegradable wastes include what is usually thrown away in homes and
schools such as plastic, tins and glass bottles etc. Hazardous waste is waste that is likely to be
a threat to health or the environment like cleaning chemicals; acids and petrol.

Unscientific management of these wastes such as dumping in pits or burning them may cause
harmful discharge of contaminants into soil and water supplies, and produce greenhouse gases
contributing to global climate change respectively. Special attention should be given to the
handling and management of hazardous waste generated in the College. Bio-degradable waste
can be effectively utilized for energy generation purposes through anaerobic digestion or can
be converted to fertilizer by composting technology. Non-biodegradable waste can be utilized
through recycling and reuse. Thus, the minimization of solid waste is essential to a sustainable
College. The auditor diagnoses the prevailing waste disposal policies and suggests the best way
to combat the problems.

Table 4.1 Different types of waste generated in the College Campus.

Sr.No. | Types of Waste Particulars

Damaged furniture, paper waste, paper plates, food wastes
ete.

Pen, Refill, Plastic water bottles and other plastic

| Solid wastes

2 Plastic waste .

containers, wrappers etc.
3 E-Waste Computers, electrical and electronic parts etc.
4.--4-Qlass waste Broken glass wares from the labs etc.

< 9 " Ohejivical wastes Laboratory waste etc.
i Sanitary Napkin etc.

lecivanerats STy
(Excellence)

Anand Naoar, HEhongt
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4.2 Waste management Practices adopted by the Institute
Audit team visited various departments, classroom and other areas, to find out waste

generation area and waste collection points for further improvement. Details are given in
the table.

Figure 4.1 Waste collection bin in Institute campus

‘Recommendation

It is recommended adopted “5 Bin Waste Collection System” for collect different type of

waste penerated in Institute premises, At present institute uses 3 dustbin system.

Waste Collectmn Point
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4.3 Waste Collection Points
Audit team visited various departments, class rooms, staff rooms, laboratories to find out waste

generation area and waste collection points for further improvement. Details are given in the
table 4.2

Table 4.2: Detailed of Waste collection Dust bin system

Sr.no. Location . No.of
dustbins
A-block 29
B-block 25
3 : C-block 27
Total 81
Observation:

It was observed that institute has 2 dustbin System. There is 81 no of dustbins placed at

different location in A,B and C block.

4.4 Vermi-compost Pit:
The institute has compost pit, all types of agriculture and organic waste will be disposed of

in this pit, and generated manure will utilized in plant and trees in the campus. It’s

appreciable.

Lis ' r “J u‘ E_::’_

rgure 4.3 Compost pit in the instituteicamplS . < [rstiite Technology
(Excellence)

Anand Nagar, Bhopal
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4.5 Organic Waste Composting Machine

The audit team visited in various department and garden and discussion with the management
the waste collection process. After audit we recommended for organic waste composting

machine for college per day waste generated.

Fig.4.4 Organic Waste composting machine

About Composting Process

An organic waste composting machine is an independent unit that facilitates the composting
process and provides better compost. It takes waste as its input and provides manure as its
output. Composting without an organic waste composting machine will take a considerable
amount of time.

Highly compact composting machine, which uses special microorganisms to break down and
decompose all kinds of organic waste into compost within 24 hrs with a volume reduction of
85-90%. When organic waste is added to it, moisture is sensed by the humidity sensor, heater,

mixing blades, and an exhaust system.

Recommendation

Director
Technocrats Institute of Technology
(Excellence)

' Anand Nagar, Bhopal
® N
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CHAPTER- 5
QR CODE SYSTEM

5.1 QR Code System
While the world seems to be going digital, people lack the time to read books and process the

informaticjn they contain. Hence, College can be ptovided QR codes on the trees for its
{nformation and to exploit the rapidly growing platfor for a unique purpose.

) Fig: 6.1 QR Code System for plants
These codes can give students all the information they need to know about the tree — from its
scientific name to its medicinal value. They only need to put their smart-phones to use. QR
codes to them, making it easier for everybody to learn about a plant or a tree at the tip of their

fingers.” If any app generating 8 QR sode, which is available for free on the online stores, can
be used to avail the information of the trees.

¢ Eco-restoration programmes
e Frame long-term eco-restoration programmes for replacing exotic Acacia plantations

with indigenous trees and need of the hour is to frame a holistic campus development

Director
Technocrats Institute of Technology
(Excellence)
Anand Nagar, Bhopa)
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END OF THE REPORT
THANKS

Director
Techuoczats Institute of Technology
(Excellence)

Anand Nagar, Bhopal
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ENERGY AND ENVIRONMENT POLICY

TECHNOCRATS INSTITUTE OF TECHNOLOGY (EXCELLENCE) o/

{Run by Chongravodani Mahita Shiksha Samit, I!hopnl)
Appyoved By ACTE Mew Deis & Gavl of Badty o e
A1 16 Rojeey Gt Foudysg Yatewavioy alirag Shopso
Anang Noger Fol Pgaiant lK!l Inopatdt Ph N6 « nm 2721801 fox. OV85:-275 1470 WA I wiww MG ICLE6 65 o fen)

Hel: TIT-EANYieZ2021/69 Date: 1007721

Office Order

histitute s cammitied for promoting cavitonmental sustainabifity and reducing its comvemtivin
gy consumption. As decidied in Board of Governance meeting (TIFEZ2021/RUGN,
instinite avrnces the policy for ensuring accountability, complionee with regadations. sexd

Lontingons improvement in sastainability effons with following abjectives,

Objectives

v Evaluate the instilute's progress in achieving its envirormeital amd snergy ynals
o Hdentifs areas for improvenent in resowrce stifization (erergy, satee. wasic).

»  Ensure complisnee with reievant environmenial regulutions.

+  Promute enviconmental awareness and responsibility ¢ the institute © Mty
o Rdemify opportunitics for cost-saviag (hrough improved resuurce atanagemestt.

+  Menifying opperitinities o improvement. and promoting sustaioable praglices.

Vins podicy establishes o framewark for comducting regulac audits 10 assess and improe the
cilectiveaess of our environment and encrgy initiaives. This poliey is in operatiun witk

smediate wffect

\
i uf 7::“\ i) 4

~/

De. K K. Dwivedi
Director, 1111

3 '\ BHOPAL -" Director
,,‘ - // Institute of Techngiu
Lol Policy in detail Dt (Bxcellenca)

Femsnd Nagir, Rhopa!

UpY to:
Ponhle (halperson foi kind inforoation
Vice Pringapal/Ugana

| HODW AT Concern Faculty 1

l!z- \In;zla:\l-ll‘néi:l;;:u Wedsiie UELE ull’éé’lﬁr '/
TIFE) Technocrats lnstitute of Technohyy
BHOPAL (Excellence) Direc or
_ g Anand Nagar, Bho .
" rechnocrats Institute of Technology

(Excelience)
Anand Nagar, Bhopal
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Policy for Audit on Environment and Energy Initjatives

INTRODUCTION:

"anyadeader i the Technicot Educational [nstitution m the state, il instituie is commitied 10
develyrand impiement Green and Sustainsbie energysystem in thewholecamipus.whichwili asa

v spréudtheawirgr d

Gvationinthesocicly o move  loward  clean  and

sushinihle enetgy Jesourees
NCOPE:

tnspelicyapphiestont] stakeholders, students, staff andvisilors

COMMITTEE FOR AUDUL:
o Hcamprises of senior facully (preferably Professor} as nominated by Direcios.

v Hiree serior tacully members {preferably Professor) as nominated by Director.

s Administranve stafl’

»  Audit commilive or team will be responsible fordeveloping and implementing the audit
plon, analyze data, and prepare reponts.

o institue’ administrative stafl will provide necessary rescucces and support [ir cunducting
the auidits

o Faculty and siaff will be responsible for implementing mnd maintaining covironmental
b energy intliatives,

«  They will also cooperate with the sudit process and intplement recomimended activny.

o Swdents will paricipate in awareness compaigns and promole  enviconpwnlally
respansihle practices

AUDNT FREQUENCY AND TYPES:

o Audits wilt be canducted biannually,
s ewill inelnde Green /Enviconmenm avdit, Energy audit ele.

POLICY

(1o slilele continns Hs commitment (o ¢nvivonment and encrgy initatives thongh he

i Director A=

TIT(E) rechnocrats Institute of Technoly, %

BHOPAL / (Excellence) -
Asand Nogar, Bhogqls oot OT

Technocrats Institute

of Technology

(Excellence)
Anand Nagar,

Bhopal
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Fi Grecn andit 7 Enviroament audit

Yo BneTgy audit
3 Clean and preen campus initistives

A Peyend the campus envirmpnental promotion activities

AR DDCUMENTATION;
Awdd committee

Define outline requirements for  documenting  audit  Bndings, vonclusions, aml
l&’\‘.(il\\”lﬁﬂd.ﬂioﬂ.\'.

s Define procedures for communicating audil resolls 10 relevam stakeholdess, such as
Institute” administration, faculty, and stalf.

+ Lstablish  mechanisms  for monitoring and  tracking  implemsentation  of  awlil

recammendations

REVIEW

This policy will he reviewed and updated periodically if necessary W refleet changes in
enviranmental regulations, best practices, and the Institute's evolving sustainsbilily goals

1y developing a comprehensive policy that addresses these aspects, the Institute clfectively
stiives 10 continuously improve Its environmental performance and contribuie o 8 more

sustainable (uture, \‘\ e
‘f‘\’ v
e K. K. Dwwvasds
Dirgetpk!!

Fochnocru Instisyis of
(Excellence)
Nagar, fhopa)

Diseassed & finalized in moeting of Academic Councit (T1TE/20217ACM725) and submitted for

mfbanation and appreval ip Boeard of Governance meeting

Techooiy,

L

&
Ms. Sodlhina Kaesoliya
Chadrpeiyon, TITE

Annnd Nagar, Bhopa) o

Director
Fechnocrats Institute of Technology
(Excellence)

Anand Nagar, Bhopal
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POLICY ON ENERGY AND WATER CONSERVATION

TECHNOCRATS INSTITUTE OF TECHHOLOGY (EXCELLENCE) "

Run by Chandravagon! Mahiio $hiksha Samis. bwpot)
syt By AETTE Sl (oniti A Crvd of Sk y " adds

# P Ruagre e S IO PIVL TRV R AROTPR S PEA R ¢

B bocou-d] PR WO D255 275130% #au- H745 JIKTT0 et wriow HlentspLusa e nel

A Mg Fast Pigion:

Wty LIT-FA9i07202 169 1¥ate: §9/07:24

R s comanited for energy conwrvation ww! fostering 4 cwllare of srvinwments
sy amany Twauly, statl, and sedeats. As dagwked 3 Board of Govemance testing

SHHTEZ202 RO 2S5 indtitute announees the policy 1or ensiiting energy cofssrviation andua the

e st Dowing abyectives
Dbjretives

o Radnge avesnl mgeggy consumption withia the cellege
o et the use of engggy-eflicient iastasologics and prastives
o Rafs asqusness abonl encrgy comseryition through educotion and sitreach peograry

«  Comisuausly mesitor and drgdove sreny efficiery sotasd the woltege

Hw s of this poly iy (o encourage aml odopl preclices that wouid legd 1o sustainabie
develupmer, inimize varbon foot prints and depiction of natwal Tesources and maNiwize
teeycting of eesources. Thas polley 15 in operatior with immadiae effect.

g

. K. K Dwivedi

Dixoctor, TITE

\ BHOPAL /¢ Director
Yol Patiey in dotail e 5 Fecmocrats Imsstie of Tochnolug,
: Exoelionce)
Capy to: Anmmd Nagae, Fhop!
Hiakle Chiavprison 107 kind inkiveiazion
vuc Poripsi e IQAC Caredinston
AR HODVAN Crscere Facally punders [
1 RegurrarAibeanes ,o"
scatic oy § Irect
A tNotice Goards prvd fastute Websile ‘ i of Tochshy

Director
Technocrats Institute of Technology
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Policy for Energy & Water Conservation

1 Introdusdlen;
ceslorimrate Instilute of Techinology (Excelienpey, Bhopal, Madhya Pradesh o fuiy
Lol S By arssmoling alersate sounes of e1erpy, usiig PeaeT efficreal aqaipiwnts o
st srselianenl and wlepiing envisuneasitly @sponsitde practers mpdwds
conurny wze, elficently manage the dogradable & non degsadable wastes, sikiig efions
crov campui, making dizabled fondly, hartier free eavitonornt ¢t Hic mditaie
kg somstant efforts to conserve (e oalnzal resounes and speeadd xwaneress about beed
1 prolzed the vavitenment amongat its studurts, <15l facalty ond conmmmenity
1 Seope:
ais potiny goveros the faming of miles and regulabons with respest (0 using reppwnhlc
2ases of wictgy & wistiatives and prautices,
A Palicy
ha astsire sholl
VT Initiatives 1o waake the campus preen and clean and coniserse sty wid water. as
slsu nunage waste jidicowmly,
v Taks imitiatrvey for mansging the degradable & non degradable wastes. wakang oftore
fess dsatted Fricrlly & barrier fres environmuen for disabled

4 Ky Stragegicy

«  Lighting:
¢ Encourage swilching ol lights in uncscupied rooms.
7 Replace waditionat inosrdescent bulks with LED liphting.
¢ Masimire natural Hght image by opering hlinds {if applicable) and strategically
acing furniture.
+ Equipment:
< Proyste the wee of energy-cificient appiisnces aud clectronics.
¢ Impletrent pawer MAKACTICEL LERINTS 40 Somputers and oiter devioes
v Regulany mantain cquipment to ensure eptimal performamiie
« Neating, Ventilation, snd Alr Conditianing (HVAC):
Vo Eaosurage 2djusting IErmostats 1o masivain comlonghie yet efficient
Lemperaturet
¢ Ulitize natusi ventilation whenuver possible
v Sehedule regular mafatenance fur HYAC systoms
+  Renewable Knergy:
L Fxplere aptions for installing salar panels or ofber saitable reaewable ener

(¥ Il d e
A QIO
’ Director L BmavAL
Tecknoerats lnstitute of Techeology o A/
(EmM} N v
Ansnd Mg, fihoral

Director

Technocrats Institute of Technology

(Excellence)

Anand Nagar. Bhopa)
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< lateprate resewale ety ¢ducation inte ciicufuny wikre applicable

s Awareness sl Education:

5 < Orgatize warkahops 3 SMINGTs on caergy conaervalion practices

< Desefen and disteibate informalive mikoaly i energy->3aving ips
 Kevopmze and cefebrate schigvement in entry conservatinn efivds

» Wasesvater Munagament;
< Taphore eptions foc trenting and nevyoling wistewater for ingarion s nnother

con-paable nees whate applicabée

7 rerse rapee dimxaal 4 Wsewter 1 et vozamisation of watsi

FUSMNTCS

5. implewentatipn and Monltogine

o An Enzigy Mansagersent Commmittee witl be established 19 oversee the impletseatatron
acb wffoxtivenzss of this policy
s+ Theepmmittoe will conduet repular energy adits 10 Jdentify aross for improvement.
‘ o Tho costlepe adhinistratinn will sllocsle resomces for implementing cnergy-saving
HEGEULEY
Puegiess lownsls eqergy conservation goals witl de teacked and roparted periadically

6. Review and Bevislon

$hos puties will be revitwed and revisod persudically if necessary to reflect best prociices nud

techumthauingi afvaiwcanciils

3. Conclusion

ney ado provides a valusble Jeaming envir ¢ for st

HIEES
IS \:j:;nmr of wiiter coszeryation and Beconye rerponsible water users. .
» ".; ‘\':A
Dy, K. K. Dwivedi
Tt
Techaoctats Ltlivic ol Techmolsg,

Deccassed & fuatized in meeting of Academic Counedl (TITE22021ZACMZ 1) pod submiseed far

sfupestion end approval in Board of Gavereance mevting

I
My, Salfine Kanoliya

Chalrpoyy. TIT1
o

Techoocrats Instingte of Techrotoy,
Apmnd Mage FILNM!

Director
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EXECUTIVE SUMMARY

The executive summary of the energy audit report presented in this section briefly outlines the
identified energy conservation measures and other recommendations proposed during the
project. These energy conservation measures can be implemented in phases to conserve energy
and enhance productivity within the Technocrats Institute of Technology (Excellence),

campus. The expected total annual energy saving potential is 1, 28,189 (kWh) units.

INITIATIVE TAKEN BY THE INSTITUTE
4 Lighting System
e The institute has already taken steps to install energy-efficient lighting within the
premises. This includes the replacement of conventional tube lights with energy-efficient

LED lights. However, there remains significant potential for further improvement.

ENERGY AUDIT RECOMMENDATION
4 Lighting System

e ECM-1: There is a good potential to replace 738 numbers of conventional tube light T-8
(36W) by LED-T5 (20W). The expected energy saving potential is 35424 units per year.

e ECM-2: There is a good potential to replace 270 numbers of 4x4 sq. fitting (18Wx4)
replaced by 36W LED sq. fitting. The expected energy saving potential is 15552 units per
year.

e ECM-3: There is a good potential to replace 25 number of CFL (30W) by 15W LED. The
expected energy saving potential is 750 units per year.

e ECM-4: There is a good potential to replace 9 number of CFL (200W) replaced by LED

/" <« /LECM-5: i%a good potential to replace 26 numbers of CFL (18W) by /ED-9W. The
[ edpbdiedaner s ving potential is 468 units per year. ' l)‘l%or
- "

Technocrats Institute of Technology
) (Excellence)
\ : Anand Nagar, Bhopal
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4 Ceiling fan
e ECM-6: There is a good potential to replace 1013 number of (60W) conventional ceiling
fan by 28W BLDC fan. The expected energy saving potential is 55,715 units per year.

+ Split ACs
e ECM-7: There is a good potential to install Airtron intelligent microprocessor ¢nergy
saver in 22 numbers of 2 and 3 ton star rated units. The expected energy saving potential
is 18,480 units per year.
* Timer—Controlier and Motion sensor
e It is recommended to install "timer controller and motion sensor in faculty cabins, offices,
and non-working areas.
4 Energy Monitoring System
e It was observed that there is a requirement of monthly energy consumption monitoring
system to find out the annual energy consumption of the energy center, which should be
based on a cloud-based (I0T) energy monitoring system.
e The above system is highly recommended on solar plant and main electrical panel of the
department. It serves both energy monitoring purposes and can act as a demonstration
project for students and the management.

+ Awareness and Training program

® Conduct awareness and training program, poster presentation to promote energy saving

activities in the center.

)

TIT(E) Director
v Technocrats Institute of Technology
% BHOPAL (Excellence)
" : Anand Nagar, Bhopal

R
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Technocrats Institute of Technology (Excellence),

priye
ENERGY CONSERVATION MEASURES

Annual Simple

ECM Tdentification Observation Recommendation E!le rey A nl:ll.llll costi( Inyestment l’:l_\'l{u‘c K
Saving saving (Rs.) (Rs)) period
(kWh) (Year)

ECM:1 | 738 no. Lighting | FTL-T8 (36W) Replacement by LED-T5 (20W) 35,424 3,01,104/- 1,47,600/- 0.5

ECM:2 | 270 no. fixtures | 4x4 f* (18Wx4) | Replacement by 36W 1 sq.x1f2LED 15,552 1,32,192/- .| 2,70,000/- 2

ECM:3 | 25 no. Liglting CFL (30W) Replacement by LED (15W) 750 6,375/- 5,000/- 1

ECM:4 | 9 no. Lighting CFL (200W) Replacement by LED 100W 1,800 15,300/- 13,500/- 1

ECM:5 Zlfg‘ﬁ‘t’m ;’_Zf' CFL (18W) Replacement by 9W LED 468 3,978- 2,600/- 07

! 1013 no. old Conventional ; )
ECM:6 ceiling fan fan (60W) Replaced by BLDC fan (28W) 55,715 4,73,577/- 28,36,400/- 6
22no. 1.5and 2 : . q .
, inefficient Installation of Airtron 'Intelligent 3 0
ECM:7 | ton s,:f(l; srated opetation Microprocessor’ energy saver 18,480 1,57,02_30/ 1,65,000/. 1.1
Total 1,28,189 | 10,89,606/- | 34,40,100/- 3.16
Note: Energy saving will be depend on working hours and load factor of the equipment’s
Energy Audit report prepared by EEPL, Indore, M.P. Pag; 17
Director
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Chapter-1
INTRODUCTION

1.1 About Institute

Technocrats Institute of Technology (Excellenice), Bhopal, MP, is one of the premier institutes
of Madhya Pradesh. This is an educational institute which is known in central India for
imparting quality & value-based education for the past 12 years. This institute was started with
a clear vision to d"evelop the institute into a center of excellence in engineering education in
the country with global standards. The institute is affiliated to Rajiv Gandhi Proudyogiki
Vishwavidyalaya (RGPV), Bhopal for B.Tech, M.Tech , MCA programs & affiliated to .
Barkatullah University, Bhopal for MBA program. The institute is located in Anand Nagar,
Raisen Road, Bhopal.

13RO CELONY B -
15KD a4 X &)
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@ i—;‘ Fion|
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x N-*."GL_H BREE NARAYANR

FATT AT IGURYVINAR
o o
el

RIMDAYAK s
IAGAR
gLy =y

HATA! KIIED
AZAD HAGAR ;;u'g ' PATEL MAGAR Plesl@el: sl ula_ol
3B e v o A _,' 0

A ; T '15“9 ‘ce: Satellite Image of TIT-EXcellence, Bhopal (Madhya Pradesh) .
The in Ulululql' {drs)six Ql 'ses at undergraduate level leading to bachelor’s deygi%in
L]CR\EIG\‘&,S!{@ PQ@okor gn ation Engineering, Computer Sciencdlechnacrats insiite Qf\]'?ChUOlOSy

Lnyn@e&nu Electrj gineering, Mechanical Engineering and CSE (Artn‘:mal @ﬁ?‘lfa ml‘-?l% pal
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Machine Learning) disciplines. Apart from these courses, institute also offers admissions in
master’s degree, M.Tech. in Computer Science & Engineering, Construction Technology &
Management and CSE (Artificial Intelligence & Machine Learning), Master of Computer
Application (MCA) & Master of Business Administration (MBA). Presently the total intake is
600 in UG courses and 450 in PG courses. |

Vision of the Institute

To become a “Centre of Excellence” for quality education in the field of engineering, research
and management so as to produce globally competent and socially responsible professionals,
who can contribute in technological and socio-economic development of the nation as a whole

and region in particular.

Mission of the Institute

M.1: To educate students with deep professional knowledge through innovative teaching-
learning process and to make them aware of cutting edge technology so as to become capable of
understanding and addressing the issues of society, state and the country.

M.2: To create in- house facilities for research and innovation to provide solution to the
industrial problems.

M.3: To inculcate right human values and professional ethics, leadership qualities,

communication and entrepreneurship skills in students to meet the need of society.

Institute Population

Teaching Staff Non -Teachin Student
Sr. No. Year (-N_{E)' : Staff (No.) 2 (No.)
1 2020-21 212 98 2493
2~ ol TRORZI22 212 98 2644
/S AT20853 213 08 2735
\2 s Technocrats Institute of Technology
\’ = (Excellence)
w--‘“ L Anand Nagar. Bhopal
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Institute Layout (Ground Floor Plan)
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Institute Layout (Second Floor Plan)
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1.2 About Energy Audit

An energy audit serves to enhance understanding about how energy is utilized within a institute,
aiding in the identification of areas susceptible to waste and potential areas for improvement.
The overall energy efficiency, from generation to the end consumer, stands at 50%. Therefore,
conserving one unit by the end user is equivalent to two units produced at the power plant.

An energy audit represents the most effective approach to discerning the strengths and
weaknesses of energy management practices, while also offering solutions to existing issues. It
embodies a professional means of responsible utilization of economic, financial, social, and
natural resources. Energy audits contribute value to management control and serve as an
evaluative method for systems.

Empirical Exergy Private Limited (EEPL), Indore, Madhya Pradesh, conducted an "Energy
Audit" on-site to identify gaps in the energy consumption pattern at Technocrats Institute of
Technology (Excellence), Bhopal, (MP). A technical report has been prepared in accordance

with the requirements of the institute.

1.3 Objectives of Energy Auditing

Energy auditing provides a critical information foundation for an all-encompassing energy
conservation initiative, encompassing energy utilization analysis and the evaluation of energy-
saving measures.

Its objectives include:

4+ Identifying the cost and quality of different energy inputs
& Evaluating the current energy consumption patterns across various operational cost

centers

Establishing connections between energy inputs and production outputs.

e sl Director
m targets tor individual cost centers. T ) ts Institute ofTechnolog)

ﬂ

S ttijig‘eiaﬁg-s
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1.4 Methodology
The methodology employed to achieve the designated objectives, encompassing the assessment
of current operational status and potential energy savings, encompasses the following steps:

+ Engaging in discussions with relevant officials to identify key areas of focus and related
systems.

4+ Sending a team of engineers to the site for discussions with concerned officials and
supervisors, aiming to gather data and information regarding plant operations and load
distribution across the premises. The collected data were analyzed to establish a baseline
energy consumption pattern.

4 Utilizing suitable instruments for measurements and monitoring, including continuous
and/or time-lapse recording as appropriate, coupled with visual observations to discern
energy usage patterns and system losses.

#+ Conducting trend analysis for costs and consumption patterns.

4 Carrying out capacity and efficiency tests on major utilify equipment, wherever
applicable.

+ Estimating various forms of losses.

4 Performing computations and in-depth analysis of the gathered data, utilizing
computerized analysis and relevant techniques where appropriate, to derive conclusions
and formulate an effective energy conservation plan to enhance and reduce specific

energy consumption.

<=

Director
Technocrats Institute of Technology
(Excellence)

Anand Nagar, Bhopal
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CHAPTER-2
POWER SUPPLY SYSTEM

2.1 Power supply system

The power supply for the institute is primarily sourced from the grid, solar energy and in case of

a power failure, it is supplied by the DG sets.

2.1.1 Grid Power

The institute acquires energy in the form of electricity procured from the Madhya Pradesh
Madhya Kshetra Vidyut Vitaran co. Ltd. Bhopal with the help of 33 KV power supply under
tariff HV-3.2B Non- industrial feeder. The power is drawn by 500 KVA Step down transformer
at 433Voltage. The Detailed of above transformer is given in table 2.1

Table 2.1: Technical Specification of S00 KVA Transformer

Sr. No. Items Technical Specification
1 Make CG
2 Year 2013
3 Rating (KVA) 500
4 Voltage (HV/LV) 33000/433
5 Current Rating (HV/LV) 8.75/666
6 Frequency (Hz) 50
7 Type of cooling ONAN

“ig.2.1 Transformer (500 KVA) at 33 KV Sub-stationAnand Nagar Bhopal
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2.1.2 Solar Energy

The institute has 5 KWp solar energy off grid roof top system. During the audit, System is under

working. The detailed of Solar panels are given in table 2.2

Table: 2.2 Solar system technical Specification

Sr. et Solar Panel Solar Panel Solar Panel
No. Description Type-l Type-I Type-I

I | Make Fujiyama Luminous Topsun

2 | Model UTL 335W-24V PSS-24325 TEL 12P100
-3 | Rated Power (Pmax) 335 W 325 W F100W

4 | Rated Voltage (Pmax) 3901V 38V 17.5V

5 | Rated Current(Imp) 8.60 A 855A 579 A

6 | Open Circuit Voltage (Voc) 46.15V 45.5V 215V

7 | Short Circuit Current (Isc) 9.09 A 9.07A 6.38 A

8 | Output tolerance 0 to +3% 3% 3%

9 | Maximum System Voltage 1000 V 1000 V 1000 V
10 [ Module Efficiency 17.70% NA NA

system per day. It will also help to determinqrperﬁlrmantpl!'

1
ts Institute of Technolo
iljggtipn Factor of the system. The expected energy gc%gn@%@g g

Anand Nagar, Bhopal

388 units per year.
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2.1.3 DG Set

The institute has 125 KVA DG set, is used in case of grid power supply is interrupted. During
the audit, System is under working. The detailed of DG set given in table 2.3
Table 2.3 DG Set technical Spec1ﬁcatlon

Sr. 3
Hﬂ- _. ﬁﬁm*&i*’ == 2 e

1 Make Greaves Cotton Ltd.

2 Model No. GPWII-PII-125

3 Rated Capacity 125 kVA

4 Rated Voltage 415 Vv

5 Rated Current Amp

6 Power Factor 0.8 0

7 Frequency 50 Hz

8 Rated Speed 1500 Rev/Min

Observation:

energy meter to maintain record of energy generani

jhe Specific Energy generation of the DG'Se &ﬂ% I 'T)C

Anﬂﬂ" Ny coer s rth()naj
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CHAPTER-3
ELECTRICITY BILL ANALYSIS

3.1 Annual Energy Consumption:

The institute fulfill the requirement of energy consumption from grid power and solar energy
generation by off grid solar power system. The detailed of annual energy consumption and
overall per unit charges from grid supply in last 2 year is given in table 3.1.1 and share of solar

energy is given in table 3.1.2

Table 3.1.1: Annual Energy consumption of Grid Year 2021-22 and 3022-23

Year Unit Consumption Annual Bill Overall Per
(kWh/Year) Amount (Rs.) Unit Charges (Rs./kWh)
2021-22 390751 4561901 11.67
2022-23 499663 5493753 10.99

Annual Energy Consumption Year 2021-23
600000

= 499663
£ 500000

= 390751

= 400000

~

S 300000

—

g 200000

3

£ 100000

@]

(8]

> 0

[37¢]

5 2021-22 222-23
& Year m Unit Consumption

Table 3.1.2: Solar energy and Grid power consumption share

Year Grid Unit Solar Unit Total Energy Consumption Share
umption Generation (kWh/Year) (%)
2021-22 | *aiRs1 7300 3,98,051 1.83
2022-23" 6388 5,06,051 o | 1.26

ergy share is 1.26 % to 1.83 % of the total energy c e eog{ofégﬁnolugy

Technocrats
(Excellence)

Aﬂﬂ“ d Mlaevqy Bhopa]
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3.2 Monthly Energy Consumption (Year 2021-22 & 2022-23)

Monthly Energy Consumption compares the unit energy consumption for the years 2021-22 and
2022-23 of the institute.

Table 3.2: Monthly Energy Consumption Year 2021-22, and Year-2022-23

St | Month | UMt Consumption | Current Month | Unit consumption | Current Month
no ' (2021-22) Bill (Rs.) 2022-23 Bill (Rs.)

1| April 29786 560275 50685 560275

2 | May 29011 - 345390 70689 774443

3 | June 36084 391944 66285 684566

4 | July 43010 429825 47348 531526

5 | August 36633 392862 37668 429297

6 | September 35684 377970 41076 443062

7 | October 35355 378601 36069 395867

8 | November 28631 333811 31982 355334

9 | December 30308 336460 29592 324661

10 | January 29162 348950 30148 342415

11 | February 29025 343889 29006 327702

12 | March 28062 321924 29115 324605

13 Total 3,90,751 45,61,901/- 4,99,663 54,93,753/-

Monthly Energy Consumption
| 80000 - — —_— ‘
| ; L i i i
‘ 60000 = ® Unit Consumption(2021-22) B Unit consumption 2022-23
| 40000 — —ee—ettp——————————— |
20000 ﬂ _ I | I | I -I II“]II‘HI j I I-I-_I-I. lI
0 b =N i L. — i
& A J N G S P S Q& &
R N 35 V"@ R 0‘}60 %04‘?' Qa& \,bo"@ Qa?.‘ S

nthly energy consumpt_ion_ for the year 2021-22, year 2022-23

or
an increase in monthly energy consJW(%@tvﬁﬁF Q?I%b?olog}
xcelence
. especially noticeable during the summer mo“ﬂ}ﬁnand Nagar. Bhopal
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3.3 Monthly Demand Analysis (Year 2021-22 & 2022-23): Maximum Demand Consumption
compares the maximum demand in KVA (kilovolt-amperes) for two different periods: 2021-22
and 2022-23, over a span of 12 months from April to March.

Table 3.3: Monthly Maximum Demand (Year 2021-22 & 2022-23)

Sr. | Month & Contract Maximum Billing Maximum Billing
No. Year Demand Demand Demand Demand Demand
(2021-22) (2022-23)
April 200 112 180 269 269
2 May 200 160 180 309 309
) June 200 136 180 165 270 |
4 July 200 163 180 258 258
5 August 200 136 180 213 213
6 September 200 128 180 186 186
7 October 200 180 180 150 180
8 November 200 141 180 128 180
9 December 200 113 180 98 180
10 January 200 105 180 107 180
11 February 200 107 180 93 180
12 March 200 165 180 181 181

MONTHLY DEMAND CONSUMPTION

esggreno Contract Demand (KVA) —&— Max. Demand KVA (2021-22) == Billing Demand (KVA)
=3¢ Max. Demand (2022-23) s Billing Demand (KVA)

350
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Fig.3.3 Mo Maximum Demand for the year (2021-22) and year (6)1212-23
TIT(E) \%

Iis rﬂgmpﬁo[‘th iod 2022-23, The maximum demand is lEgiws% mn I\ti L oTle écegfﬁngomgy
low@stin February, A). Anand Nagar, Bhopal
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3.4 Monthly Power Factor Analysis (Year 2021-22 & 2022-23): Monthly power factor
analysis for two different periods: 2021-22 and 2022-23, over a span of 12 months.
Table 3.4 Monthly Power Factor (Year 2021-22 & 2022-23)

Sr. Month Average Power Factor Average Power Factor
No. (2021-22) (2022-23)
1 April 0.836 0.924
2 May 0.865 0.903
3 June 0.840 0.976
4 July 0.876 0.893
5 August 0.844 0.865 |
6 September 0.868 0.912
7 October 0.868 0.936
8 November 0.818 0.949
9 December 0.845 0.998
10 January 0.811 0.988
11 February 0.815 0.990
12 March 0.853 0.990
Average 0.845 0.944

Power Factor

Energy Audit report prepared by EEPL, Indore, M.P.

Monthly Power Factor
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3.5 Monthly Overall per unit Charges:

The unit charges represent the cost of electricity per kilowatt-hour. The unit charges for each
month in the years 2021-22 and 2022-23, along with their averages.

Table 3.5 Energy Charges unit charges (Year 2021-22 & 2022-23)

Unit Charges (Rs./kWh Unit Charges (Rs./kWh

Srhe] | -on TR R
| April 18.81 11.05
2 May 11.91 10.96
3 June 10.86 10.33
4 July 9.99 11.23
5 .August 10.72 11.40
6 Sep : 10.59 ' 10.79
7 Oct 10.71 10.98
8 Nov 11.66 11.11
9 Dec 11.10 10.97
10 Jan 11.97 11.36
11 Feb 11.85 11.30
I March 11.47 11.15
| Average : 11.80 11.05

== nit Charges (Rs./kWh) 2021-22
—&==Unit Charges (Rs./kWh) 2022-23

June  July August Sep Oct Nov Dec lJan Feb March |
Month

r Unit chaﬁ;:s for th; year t2021-22) a;l(i year ("ﬁl

verall energy charges for the yearrfag?%% S %(gglﬁc H)nroy‘/gg

/ xcelle
05 Aer unit. Anand Nagar, Bhopal
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CHAPTER-4
CONNECTED LOAD ANALYSIS

4.1 Connectéd Load Detailed
During the energy audit details of the electrical appliances has been verified in the institute building. Details of the electrical

appliances is given in the table 4.1

Table-4.1 Details of the liphting, load

_ = Dawn || CFL LED =] 1
Gl Laeation Nitme Xl :‘:‘1:: 2:': :lgE:; Nghtdtd] I"“ﬁ.wﬁfl CFL Dawn [ﬁda::nfn LA L CFL LED
no |7 I6W NSNS (10%4) | Light | 18W |  lighter ot oW | S0w | z00w 1200
20W 2W iy Ll £ | S
1 A0l 5 0 0 0 0 0 0 0 0 0 0 0
2 A02 0 7 0 0 0 0 0 0 0 0 0 0
3 A03 4 0 0 0 0 0 0 0 0 0 0 0
4 A04 Office 0 0 1 0 0 0 0 0 0 0 0 0
5 Directors (g 0 0 4 0 0 0 0 0 0 0 0
room
Executive
6 director 0 0 16 4 5 0 0 0 0 0 0 0
office
7 A05 Eleﬁ:‘b‘“' 8 0 0 0 0 0 0 0 0 0 0 0
8 RAC lab 4 0 0 0 0 0 0 0 0 0 0 0
9 A07 4 0 0 0 0 0 0 0 0 0 0 0
10 A09 =7 0 0 0 0 0 0 0 0 0 0 0
1 A0 8 0 0 0 0 0 0 0 0 0 0 0
12 Al2 8 0 0 0 0 0 0 0 0 0 0 0
Strength
| ALY of 16 0 0 0 0 ) 0 0 0 0 0 0
material
—= —
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iz Location Name Lo ::lll‘:: 22‘;';‘12!‘]"; “::;1:4 S;ﬁ‘ i CFL lﬁf:g?ﬂh LED | LED CFL LED
no 36W | oW W fl g‘;p | gnu“h, 183 Ky oW | sow | 200w [ a20w
Inh
14 Stafbwash| ™ 0 0 0 0 0 0 0 0 0 0 0
oom
15 A 101 3 0 0 0 0 0 0 0 0 0 0 0
16 A 102 4 0 0 0 0 0 0 0 0 0 0 0
17 A 103 4 0 0 0 0 0 0 0 0 0 0 0
18 Alod 8 0 0 0 0 0 0 0 0 0 0 0
19| A0S o 5 0 0 0 0 0 0 0 0 0 0
20 A 106 6 0 0 0 0 0 0 0 0 0 0 0
21 Alll 4 0 0 0 0 0 0 0 0 0 0 0
2 | AR 4 0 0 0 0 0 0 0 0 0 0 0
23 All3 4 0 0 0 0 0 0 0 0 0 0 0
24 All4 4 0 0 0 0 0 0 0 0 0 0 0
25 A 15 4 0 0 0 0 0 0 0 0 0 0 0
26 AT16 4 0 0 0 0 0 0 0 0 0 0 0
27 AT17 4 0 0 0 0 0 0 0 0 0 0 0
28 AlI8 4 0 0 0 0 0 0 0 0 0 0 0
29 | A7 [‘Qg\gﬂ 0 0 0 0 0 0 0 0 0 0 0 0
30 A109 10 0 20 0 5 0 0 0 0 0 0 0
31 A 201 2 0 0 0 0 0 0 0 0 0 0 0
32 A 202 12 0 0 0 0 0 0 0 0 0 0 0
33 | Az021t 0 0 16 0 0 8 0 0 0 0 0 0
34 A 203 0 0 0 0 0 0 0 0 0 0 0 0
= — — — — —
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; LED [ Down light | 8 | ] : ; :
i; Location Name :2&: ;l:x; "";tzl‘t‘ NI l ‘;?‘? lﬁf\g 1%1;{.\' ll‘i%\l:
35 A 209 4 0 0 0 0 0 i 0 0 0
36 A210 4 0 0 0 0 0 0 0 0 0
37 A2l 4 0 0 0 0 0 0 0 0 0
38 A2l2 4 0 0 0 0 0 0 0 0 0
39 A213 4 0 0 0 0 0 0 0 0 0

Male
40 wash | 0 0 0 0 0 0 0 0 0 0
room
41 A 301 2 0 0 0 0 0 0 0 0 0 0 0
42 A 302 0 0 8 0 0 0 0 0 0 0 0 0
43 A 303 0 0 8 0 0 0 0 0 0 0 0 0
44 A 305 0 0 16 0 0 0 0 0 0 0 0 0
45 | A306-307 0 0 16 0 0 0 0 0 0 0 0 0
46 | A 308-309 0 0 16 0 0 0 0 0 0 0 0 0
47 A310 0 2 0 0 0 0 0 0 0 0 0 0
48 A3I12 3 0 0 0 0 0 0 0 0 0 0 0
49 A313 3 0 0 0 0 0 0 0 0 0 0 0
50 A314 3 0 0 0 0 0 0 0 0 0 0 0
51| A315 3 0 0 0 0 0 0 0 0 0 0 0
52 A316 3 0 0 0 0 0 0 0 0 0 0 0
53 A317 3 0 0 0 0 0 0 0 0 0 0 0
54 A3I8 3 0 0 0 0 0 0 0 0 0 0 0
55 A319 3 0 0 0 0 0 0 0 0 0 0 0
6 | Roou 1 0 0 0 0 0 0 0 0 0 0 0
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Fatdl.: 2007
Down [ CFL | oG | o . : T
Sr. | Location Name ok lt‘ufl‘t': 22:5252; '"ghl'{‘-i:’ Down | CFL. L{({lagr:ﬂ LED | LED | CFL LED
no W 1 S W (10%4) | Light | 1 gy TS oW S0W | 200W 120\
57 A 401 0 0 0 0 0 0 [¢] 0 0 ] ] 0
58 A 402 4 0 0 0 0 0 ] 0 0 0 0 0
59 A 403 12 0 0 0 0 0 0 0 0 0 0 0
60 A 404 4 0 0 0 0 0 0 0 0 0 0 0
6l A 405 4 0 0 0 0 0 0 0 0 0 0 0
62 A406407 0 0 14 0 0 0 0 0 0 0 0 0
063 | A408-409 0 0 16 0 0 0 0 0 0 0 0 0
64 A 410 0 0 8 0 0 0 0 0 0 0 0 0
65 | Ad1l-412 0 0 16 0 0 0 0 0 0 0 0 0
66 A 413 4 0 0 0 0 0 0 0 0 0 0 0
67 Adl4 4 0 ] 0 ] 0 0 0 0 0 0 0
68 | Adl5-416 0 0 16 0 0 0 0 0 0 0 0 0
Dept of
_(:‘) EC 0 0 20 0 0 0 0 0 0 0 0 0
70 | Bblock | Matenal oy 0 0 0 0 0 0 0 0 0 0 0
testing lab
Geo
71 B0O3 technical b 0 0 0 0 0 ] 0 0 0 0 0
lab
Transform
72 BO4 ation # 0 ] 0 0 0 0 0 0 0 0 0
Engg Lab
73 B05 Project lab 8 0 0 [ 0 0 0 0 0 0 0 0
Electrical
74 B 06 machine 16 0 4] 0 0 0 0 0 0 0 0 1]
lab
75 B 07 Store 16 0 0 0 0 0 0 0 0 0 0 0
76 B 08 10 0 0 0 0 0 0 0 0 0 0 0
—ms s e
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Eutd.: 2007
] ] o [ Down | CFL EED 1 vl
St Location Name FlL :ﬁ? g'l“: ;11 ::E:)' lightd*4 | Down | CFL Down bﬂg:e‘:“ LED | LED CrL LED
0, T M R (i004) [ Lighe | 18W | dighter S oW | SOW | 2000 | 120w
40w | 30w 1B : |l
77 B 09 Conierencif 2 0 0 0 0 0 0 0 0 0 0 0
e hall
78 B 10 7 1 0 0 0 0 0 0 0 0 0 0
79 | BII Repistrar | 0 0 0 0 0 0 0 0 0 0 0
office
30 B 12 I 0 0 0 0 0 0 0 0 0 0 0
81 B I3 I 0 0 0 0 0 0 0 0 0 0 0
82 Cortidor 8 1 0 0 0 0 0 0 0 0 0 0
83 B 101 Nl 1 0 0 0 0 0 0 0 0 0 0 0
100m
Civil
84 B102 | oy | 8 0 0 0 0 0 0 0 0 0 0 0
Engp
85 B 103 Geology 8 0 0 0 0 0 0 0 0 0 0 0
lab
86 B 104 B.M.E 8 0 0 0 0 0 0 0 0 0 0 0
Lab
87 | BIoS (CllEs 8 0 0 0 0 0 0 0 0 0 0 0
room
$8 B 106 Closs 8 0 0 0 0 0 0 0 0 0 0 0
room
89 B 107 (Clhxs 8 0 0 0 0 0 0 0 0 0 0 0
= oom
90 B 108 Slas 8 0 0 0 0 0 0 0 0 0 0 0
100m
9l | B109 SIfIE 8 0 0 0 0 0 0 0 0 0 0 0
room
Dept. of
92 B 110 il 0 0 5 2 0 0 0 0 0 0
Engg.
- Office
93 | BIN (el 8 0 0 0 0 0 0 0 0 0 0 0
Library
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LED | Down light Lt Down s - ;
Sr. - FI'L kT Sereatl (| LED: | LED CrL LED
Luoeation Nume .| tube AR (184) Lighter : g s el
no 36W | o W " Sow oW | 30W | 200W | 120W
Class .
94 B112 e 8 0 0 0 0 0 0 0 0 ] 0 0
Class
95 B113 — 8 0 0 0 0 0 0 0 0 0 0 0
Class
96 B 114 — 8 0 0 [ 0 0 0 0 0 0 0 0
Wash
97 B 115 e 1 V] 0 0 0 0 0 0 0 0 0 0
staff wash
98 B 116 i 1 0 0 0 0 0 0 0 0 0 0
Wash
99 B 201 e 1 1 0 0 0 0 0 0 0 0 0 0
100 B 202 CAD Lab 8 0 0 0 0 0 0 0 0 0 0 0
Class
101 B 203 — 8 0 0 1] 0 1] 0 0 0 0 0 i}
Class
102 B 204 It 8 0 0 0 0 0 0 0 0 0 0 0
Class
103 B 205 — 8 0 0 0 0 0 0 0 0 0 0 0
tutorial
104 B 206 —— 8 0 0 0 0 0 0 0 0 0 0 0
Cless
105 B 207 i 8 0 0 0 0 0 0 0 0 0 0 [
NCC
106 B 208 Office 8 0 0 0 0 0 0 0 0 0 1] 0
Yoga
107 B 209 meditation 8 0 0 0 0 0 0 0 0 0 0 0
Dept of
Elec. &
108 B210 Electronic 0 2 0 5 18 0 0 0 0 0 0
HOD
Control
109 B2l11 System 16 0 0 0 0 0 0 0 0 0 0 0
lah
— —=
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D | Downligh | Pown TEFL T T i _ _
5K Lncation Name e, :;l‘il]: l-:fmm; dightes it Do) Cﬂu L::T'gllm GG | BUED, Sike LDy
o i ! 36N 20W W ll, ) l'a!%’f 18W | B S0W oW S0W 200W 120W
: ! 40w | 30w ! | .
1o | B212 16 0 0 0 0 0 0 0 0 0 0 0
t,
1 B213 pash I I 0 0 0 0 0 0 0 0 0 0
1oom
Wash
112 B2l4 1oom I 0 0 0 4] 0 0 (4] 0 0 0 0
(male)
113 Conidor 10 4 0 0 0 0 0 0 0 0 0 0
Wash
na | B30! room | 0 0 0 0 0 0 0 0 0 0 0
Bovs
i1s | B30z ulodal 8 0 0 0 0 0 0 0 0 0 0 0
room
i | Ba3ez | fworial 8 0 0 0 0 0 0 0 0 0 0 0
room
PG
117 | B304 rescarch 0 0 0 0 0 0 0 0 0 0 0 0
Lab
g | Baos | Softwae | 0 0 0 0 0 0 0 0 0 0 0
Engp.
119 | B306 futchal 8 0 0 0 0 0 0 0 0 0 0 0
Toom
120 | B307 Class 8 0 0 0 0 0 0 0 0 0 0 0
room
Computer
121 B308 | Networkin | © 0 16 0 0 0 0 0 0 0 0 0
2 lab
122 | B309 resls 0 0 20 0 5 0 0 0 0 0 0 0
Cell
123 | B310 | T&PHall 12 0 0 0 0 0 0 0 0 0 0 0
124 | B3Il Sel':“l‘l‘m 12 0 0 0 0 0 0 0 0 0 0 0
Wash
125 B3I2 Room I 0 0 0 0 0 0 0 0 0 0 4]
Bovs
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By il o | Dewig | CEL | LED " .
St | pocaton | e | WL | b | deagianey | Ve | Down | coL | bown | RGNS | Lep | L)\ cr | e
n i i W oW Ty (10%4) [ Light | 18W lighter Ta0w OW | S0W | 200 120W
& 40w | 30w | 1w I !
Wash
126 | B33 | e 1 0 0 0 0 0 0 0 0 0 0 0
‘Wash
127 | B4ol Room 1 0 0 0 0 0 0 0 0 0 0 i
Boys
Class
128 | B402 p 16 0 i 0 0 0 0 0 0 0 0 0
Class
120 | B403 e 16 0 0 0 0 0 0 0 0 0 0 . 0
EDC
130 | B404 Project 16 0 0 i 0 0 0 0 0 0 0 0
: Lah
tutorial Q
131 | B40s e 8 0 0 0 0 0 0 0 .0 0 0 0
132 | B406 8 0 0 0 0 0 0 0 0 0 0 0
133 | B407 0 0 20 0 5 0 0 0 0 0 0 0
134 | B4os Tass 16 0 0 0 0 0 0 0 0 0 0 0
room
135 | B409 | T&PHall | 16 0 0 0 0 0 0 0 0 0 0 0
Wash
136 | B4I0 by 1 0 0 0 0 0 0 0 0 0 0 0
Wash
137 | B4l e 1 0 0 0 0 0 0 0 0 0 0 0
Conferenc
138 | C102 o hall 0 0 0 0 0 0 8 0 0 0 0 0
Contferenc
139 | C103 o hall 0 0 0 0 0 0 8 0 0 0 0 0
o | cio [Suest 0 0 0 0 0 0 9 0 0 0 0 0
room
141 | c301 0 4 0 0 0 0 0 0 0 0 0 0
142 | c302 0 0 0 0 0 0 18 0 0 0 0 0
I Seminar
143 fall T&P 0 0 0 0 0 0 16 0 0 0 0 0
—
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Technocrats Institute of Technology (Excellence),
Bhopal (M.P.), Year 2021-23

. Down CFL | LED ) ) )
Bl a5 ey | SRR f.':’mm}' fights* | Down | CFL [ Down | BEAPONTpgn | oep | ocr | oLep
m 36W i (10n4) | Light | 18W | fighter dghter | o | osow | 200w | 120w
iy 'y aw | 30w 18W S
144 PPTHall | 0 0 0 0 0 0 66 64 0 0 0 0
145 | 0¥ 12 | 4 0 0 0 0 0 0 45 0 0 0
146 GYM 10 0 0 0 0 0 0 0 0 5 9 0
Campus )
147 Street 0 0 [t] 0 0 0 0 0 ] 0 0 10
Light
Total 738 73 270 10 25 26 125 64 45 5 9 10
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Electrical Appliance Load Share percentage of the Institute

| Load Share (%)

B Lighting Load

® Ceiling fan

= Computers

W Printer,Photocopy m/c,trade mill

& Air Conditioning Load

Fig.4. 1: Load Share of the TIT Excellence Building

Sr.No. | Appliances " Load Share (%)

1 | Lighting Load 33.3

2 | Ceiling fan 30.4

3 | Computers 15.1

4 | Printer, Photocopy m/c, trade mill 1.6

5 | Air Conditioning Load 19.6

100

Observation:

It is observed that lighting load is dominated with 33.3% of the total load while ceiling fan load
is 30.4%.

. P 42
Director &

Technocrats Institute of Technology
" (Excellence)
Anpr’ ~na)



Table 4.2: Details of the other electrical ap

Hatd,: 2007

Energy Audit Report _
Technocrats Institute of Technology (Excellence), 7
Bhopal (M.P.), Year 2021-23 EEPL!

)4
=

plinnce load like AC, Computer, printer, photocopy m/c cte.

o Photo Wall
Location Name Fan rc Printer Copy. AC Trade mill
no oS fan
machine
1 A01 6 0 0 0 0 0 0
I_2 AQ2 6 3 1 1 0 0 0
3 A 03 6 0 0 0 0 0 0
4 A 04 Office 2 2 1 0 0 0 0
5 Director room 2 1 1l 0 1 0 0
EXECUTIVE
6‘ director office v A L ! 2 v L
7 A 05 Electrical lab 12 0 0 0 0 0 0
8 RAC lab 6 0 0 0 0. 0 0
9 A 07 4 0 0 0 0 0 0
10 A 09 | 0 0 0 0 0 0
11 A 10 12 0 0 0 0 0 0
12 Al2 12 0 0 0 0 0 0
13 | A13+AI4 S”e“gthl‘;g et 0 0 0 0 0 0
14 Staff wash room 0 0 0 0 0 0 0
15 A 101 i 2 0 0 0 1 0
16 A 102 6 0 0 0 0 0 0
17 A 103 6 0 0 0 0 0 0
18 Al04 12 0 0 0 0 0 0
19 A 105 9 0 0 0 0 o 0
20 A 106 12 0 0 0 0 0 0
21 Alll 6 0 0 0 0 0 0
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Eatd.: 200
Photo
St | Location Name Fan Pc Printer Co;; AC Syall Trade mill
no machifis fan
22 All12 6 0 0 0 0 0 (0
23 All3 6 0 0 0 0 0 0
24 All4 6 0 0 0 0 0 0
25 All5 6 0 0 0 0 0 0
26 All6 6 0 0 0 0 0 0
27 All7 6 0 0 0 0 0 0
28 All8 6 0 0 0 0 0 0
29 A 107 Wash room 0 0 0 0 0 0 0
30 Al109 0 0 0 0 0 0 0
31 A 201 1 1 1 0 1 0 0
32 A 202 24 4 2 0 0 0 0
33 A 20211 12 57 0 0 0 0 0
34 A 203 12 51 0 0 0 0 0
35 A 209 6 0 0 0 0 0 0
36 A210 6 0 0 0 0 0 0
37 A 21l 6 0 0 0 0 0 0
38 A2l2 6 0 0 0 0 0 0
39 A213 6 0 0 0 0 0 0
40 Male wash room 0 0 0 0 0 0
41 A 301 1 0 0 0 0 0 0
42 A 302 6 0 0 0 0 0 0
43 A 303 6 0 0 0 0 0 0
44 A 305 12 54 0 0 0 0 0
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Ead, 2007
Photo
SIS i Name Fand (= B ([ Beinten | Copye | Ac | A peadsin
no iats fan
machine
45 A 306-307 12 0 0 0 ] 0 {1
46 A 308-309 12 54 0 0 2 0 0
47 A 310 0 4 1 0 1 0 0
48 A 312 6 0 0 0 0 0 0
49 A 313 6 0 0 0 0 0 0
50 A3l4 6 0 0 0 0 0 0
51 A3l5 6 0 ‘0 0 0 0 0
52 A 316 6 0 0 0 0 0 0
53 A 317 6 0 0 0 0 0 0
54 A 318 6 0 0 0 0 0 0
55 A 319 6 0 0 0 0 0 0
56 Washroom 0 0 0 0 0 0 0
57 A 401 0 0 0 0 0 0 0
58 A 402 6 0 0 0 0 0 0
59 A 403 18 0 0 0 0 0 0
60 A 404 6 0 0 0 0 0 0
6l A 405 6 0 0 0 0 0 0
62 A406-407 10 0 0 0 0 0 0
63 A 408-409 12 0 0 0 0 0 0
64 A 410 6 0 0 0 0 0 0
65 A 411-412 12 0 0 0 0 0 0
66 A 413 6 0 0 0 0 0 0
67 A 414 6 0 0 0 0 0 0
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~ Photo
?‘: Location Name Fan PC Printer Copy. AC ‘2::::-' Trade mill
machine -
68 A 415-416 12 60 0 0 0 0 0
69 Dept. of EC 10 2 0 0 1 0 0
70 B block Material testing lab 6 0 0 0 0 0 0
71 B03 Geo technical lab 6 0 0 0 0 0 0
Transformation
72 B04 Engg Lab 6 0 0 0 0 0 0
73 B 05 Project lab 6 0 0 0 0 0 0
74 B 06 i Electrlc?;gnachme 2 0 0 0 0 0 0
75 B 07 Store 12 0 0 0 0 0 0
76 B 08 5 0 0 0 0 0 0
77 B 09 Conference hall 0 0 0 0 0 0 0
78 B 10 6 0 0 0 0 0 0
79 B! Registrar office 11 10 4 0 0 0 0
80 B2 0 0 0 0 0 0 0
81 B 13 0 0 0 0 0 0 0
82 Corridor 0 0 0 0 0 0 0
83 B 101 Wash room 0 0 0 0 0 0 0
84 B 102 Civil Engg. Lab 6 0 0 0 0 0 0
85 B 103 Engg. Geology lab 6 0 0 0 0 0 0
86 B 104 B.M.E Lab 6 0 0 0 0 0 0
87 B 105 Class room 6 0 0 0 0 0 0
88 B 106 Class room 6 0 0 0 0 0 0
89 B 107 Class room 6 0 0 0 0 0 0
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Photo .
St | Location Name Fan | PC printer | Copy. | Ac | W | peage i
no ' HIPAse fan
machine

90 B 108 Class room 6 0 0 0 0 0 0

91 B 109 Store room 6 0 0 0 0 0 0

9 Biig || DepteACTETsZl =7, | 0 0 1 0 0

Oflice

93 B111 Civil Library 6 0 0 0 0 0 0
94 B112 Class room 6 0 0 0 0 0 0

95 B 113 Class room 6 0 0 0 0 0 0

96 B1l14 Class room 6 0 0 0 0 0 0

97 B 115 Wash room 0 0 0 0 0 0

98 B 116 staff wash room 0 0 0 0 0 0

99 B 201 Wash room 0 0 0 0 0 0

100 B 202 CAD Lab 6 0 0 0 0 0 0

101 B 203 Class room 6 0 0 0 0 0 0

102 B 204 Class room 6 0 0 0 0 0 0

103 B 205 Class room 6 0 0 0 0 0 0

104 B 206 tutorial room 6 0 0 0 0 0 0

105 B 207 Class room 6 0 0 0 0 0 0

106 B 208 NCC Office 6 0 0 0 0 0 0

107 B 209 Yoga meditation 6 0 0 0 0 0 0

Dept of Elec. &

108 B 210 e 10 1 0 0 0 0 0

109 B 211 Control System lab 12 0 0 0 0 0 0

110 B212 12 0 0 0 0 0 0

it B 213 Wash room 0 0 0 0 0 0 0
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Phato
217, Location Name Fan rc Printer Copy. AC NYall Trade mill
i machine fan
112 B214 Wash room (male) 0 0 0 0 0 0 0
113 Corridor 0 0 0 0 0 0 0
114 B 301 Wash room Boys 0 0 0 0 0 0 0
115 B 302 tutorial room 6 0 0 0 0 0 0
116 B 303 tutorial room 6 0 0 0 0 0 0
117 B 304 PG research Lab Lock 0 0 0 0 0 0
118 B 305 Software Engg 12 30 0 0 0 0 0
119 B 306 tutorial room 6 0 0 0 0 0
120 B 307 Class room 6 0 0 0 0 0 0
Computer
121 B 308 Networllzing lab 12 60 0 0 0 0 0
122 B 309 T & P Cell 10 1 1 1 0 0
123 B 310 T&P Hall 16 0 0 0 0 0 0
124 B3It Seminar hall 16 0 0 0 0 0 0
125 B 312 Wash Room Boys 0 0 0 0 0 0 0
126 B 313 Wash room girls 0 0 0 0 0 0 0
127 B 401 Wash Room Boys 0 0 0 0 0 0 0
128 B 402 Class room 12 0 0 0 0 0 0
129 B 403 Class room 12 0 0 0 0 0 0
130 B 404 EDC Project Lab 12 0 0 0 0 0 0
131 B 405 tutorial room 6 0 0 0 0 0 0
132 B 406 6 0 0 0 0 0 0
133 B 407 10 3 0 0 0- 0 0
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. Photo >
St Lgeation Name Fan PC Printer Copys AC WAl | e il
no fan
machine

134 B 408 Class room 12 0 0 0 0 0 0
135 B 409 T&P Hall 12 0 0 0 0 0 0
136 B 410 Wash room 0 0 0 0 0 0 0
137 B 411 ‘Wash room 0 0 0 0 0 0 0
138 C 102 Conference hall 6 0 0 0 2 0 0
139 C 103 Conference hall 6 0 0 0 2 0 0
140 cl1o1 Guest room 2 0 0 0 1 0 0
141 C 301 3 0 0 0 0 0 0
142 C302 12 0 0 0 0 0 0
143 Seminar hall T&P 12 0 0 0 0 0 0
144 PPT Hall 38 0 0 0 5 0 0
145 | Boys Hostel 45 0 0 0 2 0 0
146 GYM 0 0 0 0 0 0 2
147 Campus Street Light 0 0 0 0 0 0 0

Total 1013 431 13 2 22 1 2
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b
Eatd,: 2007

4.2 Photographs of lighting system

Ei"l:il .f,iﬂl- 'I|-TJ‘_': ﬁ_'n
o :._ .. I. " -

—
Energy Audit report prepared hy EEPI, Indore, M.P. Page 50

Director
Technocrats Institute of Technolog)
(Excellence) .
Anand Nagar, Bhopa)




Energy Audit Report -

Technocrats Institute of Technology (Excellence), ¥4

Bhopal (M.P.), Year 2021-23 EEPL

Table 4.4: Details air-conditioning load (window and split AC)
?1;‘ Block Location AC | Make capf&?éiié%ﬁ'n} Type Rsﬂ::"."g Year
1 - Director room 1 Voltas 2 Split 3 2013
2 - Executive director office 2 Voltas 2 Split 3 2013
3 Ground floor Conference hall 1 Blue star 2 Split 3 2024
4 A 201 B 1 Camipro 1.5 Split 2 2020
5 A 308-309 - 2 LG 1.5 Split 2 2010
6 A 310 & 1 | Videocon 1.5 Window NA 2010
£ 7 Dept. of EC 1 Blue star 1.5 Split 3 2011
8 B 110 Dept. of Civil Engg. Office 1 Blue star 1.5 Split 3 2011
9 C 102 Conference hall 2 Blue star 2 Split g 2023
10 B 305 DBMS Skill dept. 1 LG 1.5 Split 3 2020
11 C 103 Conference hall 2 Blue star 2 Split g 2023
12 C 101 Guest room 1 Blue star 2 Split 3 2023
13 - PPT Hall 5 Blue star 4.5 Cassette 1 2016
14 Boys Hostel Guest house 2 Blue star 2] Split 3 2023
Total 23

Observation: It was observed that most of the ACs is star rated. It is appreciable. There is a good potential to install microprocessor

based cnergy saving control system on the above ACs. The detailed energy saving calculations is given in chapter 5.

Energy Audit report prepared by EEPL, Indore, M.P.

e

P
e ™

wui LD N

':\.

Anand Nagar, Bhopal

Page 5 1I
Director
Technocrats Institute of Technology
(Excellence)




Hard,s 2007

Energy Audit Report

Technocrats Institute of Technology (Excellence), =‘
Bhopal (M.P.), Year 2021-23 EEPL

4.3 Photographs of ACs and fan

—————
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CHAPTER-5

ENERGY CONSERVATION MEASURES

This chapter describes the energy conservation measures that can be implemented in a phase

manner to optimize energy consumption in the building

ECM: 5.1 Replacement of Conventional FTL (T-8) 36W by LED (T-5) 20W

Sr. No Items Parameters Units
1 Power Consumption by Conventional Tube Light FTL (T-8) 36W 50 Watt
2 No of FTL (T-8). 738 Nos.
3 Working Hours per Day 8 Hrs./Day
4 Working Days per Year 250 Days/Year
5 Rated Power of Energy Efficient LED (T-5) 20 W
6 Energy Saving Potential 44280 kWh/Year
7 Load Factor 80 %
8 Expected Annual Energy Saving 35424 kWh/Year
9 Overall Per Unit Charges for calculation 8.50 Rs./kWh
10 Expected Annual Monetary Saving 3,01,104/- | Rs./Year
11| Cost of LED (T-5) 200/- Rs./ Piece
12 Investment on New LED Lighting Purchase 1,47,600/- Rs.
13 Simple Pay Back Period 0.5 Year
ECM: 5.2 Replacement of 4x4 sq fitting (18W*4) by LED sq. fitting
Sr. No Items Parameters Units
Pl Power Consumption by 4x4 sq fitting (PL-4) (18W*4) 72 Watt
2 No of 4x4 fixtures 270 Nos.

3 Working Hrs./Day 8 Hrs./Day
4 Working Days/Year 250 Days/Year
5 Rated Power of Energy Efficient 1x1 sq fitting (LED) 36 W

6 Energy Saving Potential 19440 kWh/Year

7 Load Factor R0 %

8 Expected Annual Energy Saving 15552 kWh/Year

9 Overall, Per Unit Charges 8.50 Rs./kWh

10 | Expected Money Saving 1,32,192/- Rs./Year
Sall Cost of Ix1 sq. fitting 1000 Rs./ Pices

12 | Investment on New Light Purchasing 2,70,000/- Rs.

13 ,‘ﬂmM&N Period 2.0 Year
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ECM: 5.3 Replacement of 30W CFL by 15W LED
Sr. No Items Parameters Units
] Total Power Consumption by CFL 30 Watt
2 No of CFL 25 Nos.
3 Working Hrs./Day 8 Hrs./Day
4 Working Days/Year 250 Days/Year
5 Rated Power of Energy Efficient LED 15 W
6 Energy Saving Potential 750 kWh/Year
7 Load Factor 100 %
8 Expected Annual Energy Saving 750 kWh/Year
9 Overall, Per Unit Charges 8.50 Rs./kWh
10 | Expected Money Saving 6,375/- Rs./Year
11 Cost of LED ' 200/- Rs./ Pices
12 Investment on New Light Purchasing 5,000/- Rs,
15 Simple Pay Back Period 1 Year

ECM: 5.4 Replacement of 200W CFL by 100W LED

Sr. No Items, Parameters Units

1 Total Power Consumption by CFL Gym 200 Watt
2 No of CFL 9 Nos.
3 Working Hrs./Day 8 Hrs./Day |
4 Working Days/Year 250 Days/Year |
5 Rated Power of Energy Efficient LED 100 W
6 Energy Saving Potential 1800 kWh/Year
7 Load Factor 100 %
8 Expected Annual Energy Saving 1800 kWh/Year
9 Overall, Per Unit Charges - 8.50 Rs./kWh
10 Expected Money Saving 15.300/- Rs./Year
[ Cost of LED 1500 Rs./ Pices

| 12 Investment on New Light Purchasing 13,500 Rs.

13 | SimphePay Back Period 1 Year
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ECM: 5.5 Replacement of 18W CFL by 9W LED Down lighter
Sr. No Items Parameters Units
) Total Power Consumption by CFL 18 Watt
2 No of CFL 26 Nos.
3 Working Hrs./Day 8 Hrs./Day
4 Working Days/Year 250 Days/Year
5 Rated Power of Energy Efficient 1x1 sq fitting (LED) 9 i
6 Energy Saving Potential 468 kWh/Year
7 Load Factor 100 %
8 Expected Annual Energy Saving 468 kWh/Year
9 Overall, Per Unit Charges 8.50 Rs./kWh
10 [ Expected Money Saving 3,978/- Rs./Year
11 Cost of 1x1 sq. fitting 100/- Rs./ Pices
12 Investment on New Light Purchasing 2600/- Rs.
13 Simple Pay Back Period 0.7 Year
ECM: 5.6 Replacement conventional Ceiling fans 60W by BLDC fan 28W
Sr. No Items | Parameters Units
1 Conventional ceiling fan in the institute 50 Watt
2 No of fans 1013 Nos.
3 Working Hrs./Day 10 Hrs./Day
4 Working Days/Year 250 Days/Year
5 Rated Power consumption of BLDC fan 28 W
6 Energy Saving Potential 55715 kWh/Year
7 Load Factor 100 %
8 Expected Annual Energy Saving 55715 kWh/Year
9 Overall, Per Unit Charges 8.50 Rs./kWh
10 Expected Money Saving 4,73,577/- | Rs./Year
11 | Cost of BLDC Fan sq. fitting 2800/- Rs./ Pices
12 [nyestmment on New Light Purchasing 28,36,400/- Rs.
6.0 Year
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Hard.: 200
ECM: 5.7 Installation of Airtron 'intelligent' microprocessor energy saver
Sr. No Items Parameters Units
1 Average power consumption of 1.5 ton AC 1750 Watt
2 No of AC 22 ‘Nos.
3 Working Hrs./Day 8 Hrs./Day
4 Working Days/Year 200 Days/Year
5 Expected saving @ 30% of power consumption of AC 525 \
8 Expected Annual Energy Saving 18,480 kWh/Year
9 Overall, Per Unit Charges 8.50 Rs./kWh
10 | Expected Money Saving 1,57,080/- | Rs./Year
11 Cost of Airtron 'intelligent' microprocessor energy saver 7,500 Rs./ Pices
12 | Total Investment on energy saver 1,65,000/- Rs.
13 Simple Pay Back Period 1.1 Year
Director
T Institute of Technolog)
(Excellence)
Anand Nagar. Bhopal
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Facdd.: 2007

ANNEXURE-I: Onsite power measurement
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Annexure-II: BLDC ceiling fan product catalog
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Annexure-III: Airtron intelligent microprocessor energy saver product catalog
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