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Li: Proface about the Inztitution:
—+ Kongu Arts and Sclence College, an Autonomons Self Finmancing Co-Educational

Institution alfiliated to Bharvathlar University, Colmbatore is located In a serene
atmasphers al Nanjanapuram viliage, Erode, Tamilnadu. It was established in the year
L9944 by the Kongu Vellalar [nstitute of Technology Trust. The Trust with 41 dedicated
Trustees has built a streng foundation for the Instittional development and it s due o
thode Hrsless efforts, the Institution has corved @ niche for ltsellin the academic circle,
Itis an 150 9001-2015 certiflied Institution and it has also besn re-accredited by NAAC
with B+ grade in 2018 Enthroning ft= gracious educational contribution, the Institution
had recelvad its Antonomons stalus n the yoar 20005-16.

» Since inception, the College has been playing & plvatal rale in the great expansion of

nowledge of the rural youth coupled with the basic essence of Ethics and Social
reesprons bty

To Impart knowledge and skills to ruml youth in order to meet thelr Intellectual and sackal
aspirations and caltural and technical needs of the seciety

L3 Mission Statement:

W

W
W
v

To develop an effective curriculum and optimise institutionalized student’s activities
To involve learners in practical Nife situations

To expose students to rural realities

To sensitize learners to National heritage and values

L4 : Objectives;

¥ oo

To mould the rural youth as sell-reliant and socially responsible citizens
To facilitate the learners to hone their leadership qualities
To equip the leamers with updated technological knowledge

To enhance the research activities of the rural youth and uplift them to serve the
educational needs of the society

L5 : Quality Policy:

We are committed to instil Knowledge and Values to the students by providing quality

education to meet the global challenges.
This will be achieved by:

= Well framed Syllabus to satizly the needs of learners and on par with the giobal

standard and industry requirements
= Committed and Planned teaching
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L6 Major Activities in the Institution:

*  Energy Audlt: To conduct a detafled energy audit in the college compus with a8 main
focus to identify judicious usage of electrical and thermal energy [where, when, why
and how energy s baing utilized)

= To ascertain the best practices to be followed in energy conservation, energy
management, recommended salfety measures and contlbuous energy monitoring
Syslem,

*  Environmental Aodit: ldentification of history of activites, prezent envirommenlal
practices followed, monitoring records and known zourees of environmental issues
ingide the college.

= Adopton of natural resources as input (such as energy and water), processing and
utilization and generation of wastes (including hazardous and toxic),

*  Handling and storage of all types of wastes (Solid, liquid and gases), ransportation of
waste from source to yard, reuse and recycling possibilities, storage mechanism and
effective disposal.

= Measurement of effectives of pollution control {afr, water and soil pollution),
maintenance logs, ¢mission test reports and routine analytical reports.

* FProviding constant awarencss to all stakeholders on Environment impacts, risk
analysis and Ecology.

#  Green Audit: Assessment on Campus greepary in terms of mature trees, lowering
shrubs, hushes, medicinal plants, adoption of green energy generation and utilization,
reduction of CO; due Lo green energy system and ldentification of possible
implementation and enhancement of ciurrent greenery practices.

Dr. N. RAMAN
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L8 : OQutcomes of the Audit Process:

*  Recommenditions based on feld messurement with achipvable Energy Consevvation
[ENCON] proposals under No cost/Low cost and Cost investiment categories.

*  Minimization of present energy cost by adjusting and optimizing energy wsage and
reduction of energy wastage without afecting the regular activities.

* UDeterminadon of operating efflciency of each electrical systems (more specifically on
Indivilual machines), comparison ol design values and to identfy feasible technical
wiys to improve |t [irther in a cost effective manner.

* Formaton of methodology for long term road map for energy savings ind continuous
Improvemmis,

& LUse as a basis for the development of envirenmental management policies or efforts
o improve the eylsting plants,

* ldentilication of possible cost and energy saving from energy conservation, waste
reduction, reuse and recycling,

= Development of rule based system o become a sustainable environment inside the
college campus and nurture the imporance of less energy and less environmental
impacts.

= Formation ol methodolegy for long term road map for maintainiag green envirenment
within the campus and encourage the stakeholders for continueus improvements.

1.8 Coverage in Energy Audit Process:

nesel
Gergrotor

Thermal
Enargy - LN,
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5. No. Faculty Detalls Contribuiion
D, .M. Eumaraguru
Cheerall  Coordinator for the Ene
1 Aszociate Professor & Head e
Environment and Green Audit Process
Department of Commercs
Mr, K.P. Karthikeyan
2 Details of the Transport System
Associate Professor, Department of BEA
g PR Green Campus Details
reen us D
Assistant Professar, Department of Commaerce ¥
e " Electrical, UPS, Tnverters, AT and Sol
cil, ¢ IR, = ar
4 Aszsistant Professor,
PV Data Collectian
Department of Computer Applications
a Mrs, T. Radhia Chemical, Acids and Salts Collection,
Assistml Professor, Department of Blochemistry | Detalls of ECO Cluly aetivitles
= Mr. R. Jaganathan Office, Paper, Solil waste management

Administracive Oicer, Ofice

Data collection
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EXECUTIVE SUMMARY

Electrical and Thermal Eneray Analysis:
A detailed audit was conducted in KONGU ARTS AND SCIENCE COLLEGE
(AUTONOMOUS), Nanjanapuram, Frode - 638 107, Tamil Machy, India. The audit tesm has

come out with 12 Energy Conservation Propesals (ENCONs) and the summary of all the
ENCONS are given below:
Description,/Year 20017-18 2018159 2018-20 2020-21 202120
C e 517,639 | 5,31,578 | 4,76,888 | 2,34,796 | 131,718
Consumption (kWh)
Anmual LPG Consumption (kg) | 12,787 17.442 13,680 4,560 2;375
Summary of Energy Conversion (ENCON) Proposals
< Parameters
Description
No. Present After Savings

FALATE kWh +

| | Anoual Energy e ', 30,046 kWh + 1,01,432 kwh +

| Consumption . s 13,949 kg of LPG 3,493 kg of LPG
2. | Annual Energy Cost R5. 55.0 Lukhs Rs 44.5 Lakhs Hs. 10.50 Lakhs
f f . e Rs. 18.40 Lakhs
7 | Required

4. | Simple Payback Perdod - - Nearly 1.8 Years

{* Accounted up to October-2021)

Note:

» The above calculation was performed for the academic year 2018-19 as all the energy
carriers were lunctioning during that year.

» However all the energy consumption of all the earriers are accounted for the last five
years and are presented in the following sections,

» All types of energy carriers like Electricity (of both the services) and LPG used for regular
applications are taken into account,

Audit Conducted and Verified by
g K=
{Dr. 5.R. SIVARASL])
Dr. N. RAMAN

Dr.8.R. BIVARASU.Ph.D., PRINCIPAL,
BEE Cortifiad Enargy Auditor (EA-2TESS} /7 :f? AND SCIENCE COLLEGE
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PART-A: ENERGY AUDIT REPORT

3. STUDY ON ENERGY
CONSUMPTION &
GENERATION PATTERN

Take Control of your Energy Bills....
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Ja  Eneruy Consumplion Patiern (Electrical and Thermall:
5.
Mo,

Description Detalls

Electrical Energy {Consumption)

THE PRRESTDENY
Mame of the customer :

1 TRUSTEE HOMNGU VELLALAR COLLEAGE MAMN|ANAPLIRAM,
[As per the wiillty BITY ]
THINDALEWGDE

. |1vme orutimy suppiy, LT SC. Na: 04-022-005-168; Tarlll-LM-1|-B-2
sviicE Nodk' Tarit LTS, No: 04-022-005-169; Tarif-LM-11-B-2

Rz 7.50/EWh + Rs. 120/kW a5 demand charges {fixed =

charges accounted for the sanctioned demand )

4. Tariff Scructure

Tamilnadu Generation & Digtribution Corporation
(TARGEDCO)+ Roof Top Solar PY Plant

4. | Ehergy Suppliers

A0, Mo 0ib-0Z 2-005-168- 1041 kKW
S0, Now 04-022-005-16%9 1091 kW

=t E e mar=e

SC. No: 04-022-005-168- 55 IVAF, 3-CT, 4 Stage
i, Capacity of APFC ——
SC. No: 04-022-005-169- 55 KVAF, 3-CT, 4 Stage

5. Fermitted Demand (PD)

125 kKVA- 2 No's

Capacity of Diesel
T i All are air-cogling, Intermal fuel tank [250 L) &
Generator [DG] Sets
separate earthing done
Annual Electricity Z2017-18 | 2018-19 2019-20 | 20@0-21 2021 -22
8.
Consumption (KWi) 517,639 | 5,31,578 | 4,76,888 | 2,484,796 | 1,31,718
9 S i 30,484 29,336 25,79
" | Generation from DG (kWh) ' ' S Lo Sl
.ﬁ.nnu_ai : Diesel
1 10,200 9,320 2,630 1,770 335
Consumption for DG (L]
Electrical Energy (Generation) T
Roof Top 5PV Plant - 50 KW MB (2015) feading
i3 Mature & Capacity of to MV panel o SC No: 04-022-005-160
) Energy Goneration Roof Top 5PV Plant - 40 kW BCA Biock [2014)
feading to MY panel in SC. No: 04-022-005-169
- Annual " Energy | $017-18 | 2018-19 | 20019-20 | 2020-21 | 2021-22
" | Generation (kWh) 1,20,777 | 1,530,613 | 87,650 | B0,261 | 31,805
Overall Enorgy N o
13, Ak i 4,51,096 kWh
muast 5-Years)
_ 15" = —— —— —_— 2
' Dr. N. RAMAN
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Frogquuoncy ixf panel
L4, : Monthly Twice
Cleaning
Thermal Eneérgy {Consumption] 3
e Types of Thermal Energy | L19uifte d Petroloum Gas (LPG l Cooking
Used Diezel {Oedlinary) Transport + DG |
i Annual LPG Consumption | 204718 | 2008:1% | 200%-20 | Z020-21 | Z2021-22
(k) 12,767 | 1744z | is600 | 4560 | 237
.:ﬁ.lllru.al Diesel Con sumptiom
1T, 1,56, 304 |, 66, 641 1,70, 168 5,585 20,421
fer Tronsport {1
| B
General Leads (Hoth Electrical and Thermal)
Indoor thﬂhé;".ﬂi:;l:ll.r;rlsi;iri:lr Florescent Tube
Light (FTLY into LED ina phased manner
LH. Lighting Svstem H—J- ! " E
Outdoor lighting: All the strect lightings are
LED based energy efficient lamps
Lighting loads are separated from raw powerand
19. Lighting Feeder are supplied through lighting distribution
board
= All the indoor cefling fan tional
210 Fan Loads [Ceiling) 5 B
fans.
+ Unitary air conditioning system Installed in
the required places
= Most of the AC unlts are BEE star rated and
the outdoeor units are mostly placed in shade.
21. HYAC System = A welcome step In the energy conservation
is; all the alr cenditioned rooms are set with
24"Cas room temperature as per BEE norms
= AC fiters, condenser & evaporator colls are
cleaned at regular Intervals
# Mainly wused “for  water distribution,
22, Motors and Pump loads purification, waste water treatment
+ Small motors are used in kitchen equipments
= All the computers, server s, surveillance
S Uninterrupted Fower systems, projectors, telephonic units are

System [(UPES)

connected with UPS with nominal back up
time of 15-30 min.

Dr.P thl, RAMAN
NCIPAL
KONGU AR rrﬂsugraé D SCIENCE COLLEGE
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42: Energy Contribution:
Table-Z: Contribution of Energy Consumption & Energy Conversion

44, Contribution 2017-18 Z01B-19 | 2019-20 2020-21 2021-22
Diesel (DG4 Transport] 768 | | 75.7 78.5 26 T B3z
Electricity T 17.0 164 | 162 213 29.1
G — s | 7B T 6.4 ] ) 7.6

(Note: The percentage values of each energy carriers are converted into its oquivale nt
MTOE using suitable conversion lactor.
Specille Gravity of diesel is 0.8263 kg/litre)

1 (K
i
L]
7
&
5
4
0
L
i

]

2017%-1H Z01H-1% 2019320 ADED-Z1

=

=

= S R = Y = |

=

=

B Diesel [DG+Transport]) = Eleobrfcity  »LPG

Graph-1: Contribution of Energy Consumplion

Dr. N. bﬁn MAN
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PART-B: ENVIRONMENT AUDIT REPORT

4. ESTIMATION OF
CO; EMISSION AND NEUTRALIZATIO

(ELECTRICITY, DIESEL, LPG, SOLAR PV,
SOLAR THERMAL BI0-GAS & MATURE TREES)

Reduce, Reuse, Recycle

I\
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A SYNOPSIS OF

ENERGY, ENVIRONMENT &
GREEN AUDIT REPORT

PART-B: ENVIRONMENT AUDIT REPORT ‘ \

5. TRANSPORT & REFRIGERANT
GASES IN
AIR CONDITIONING SYSTEM

Air Pollution does not need a Visa
to travel across the Border

Dr. N. R&MAN
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&1 ; List of Transport Vehicles:

The college is committed to provide grean environment nol only in the campus; bl

algo to the entire atmogphere. The list of ransporting vehicles available in the college campus

along with their type of engine are represented in Table-9.

Table-3: List of Transporting Vehicles available in the College

5. | Type of Vehicle _ Fuel | No.of | Non pollution

M, & YOM 1yie eltivng Used Vehicles certificate

1. BUS&Z000 | AL-HINO Diesel 1 Yes

2. HUS&2001 AL-HINOD | Diesel 2 Yes
B BUS&2003 AL-HINO Diesel 1 Yes

4. BUS&2004 AL-HINO Diesel 1 Yeos

E. BUS&EZ005 ~ AL-HIND Diesel 5 Yes

6. BUS&2007 AL-BS 1 Diesel 2 Yes

¢ BUS&2008 AL-BS 11 Diesel 1 Yes

8. BUS&Z009 AL-BS 11 Diesel 2 | Yes
Y BUS&2010 AL-BS 11 Diesel 1 Yes |

10, BUS&2011 AL-BES |1 Diesel 2 Yos
EEn BUS&2012 AL-BS 111 Diesel 5 Yes

12. BUS&2013 AL-BS Iil Diesel 4 Yes

13. BUS&2014 EICHER Diesel 4 Yes

14. BUS&2015 EICHER Diesel 5 Yes

15. BUS&Z016 EICHER Diesel 3 Yes

16, BUS&2017 Al-BS IV Diesel 5 Yos

17. BUS&2019 AL-BS IV Diesel 3 Yes

18, VAN&2007 MARUTI OMNI | Petrol 1 Yes

19, CAR&Z015 HONDA MOBILID | Diesel 1 Yes

Total No. of Vehicles 54
I'.'Ir;: ghéri’f_""
WONGU ARTS AND SCIENEE CoLLgge
(AUTONOMOYS
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The list of AC available is shown in Table-10: indicating thelr guantity, tonnage, type
of refrigerant, GWP and QDP.

Table-10: List of Multi-variant AC System, Type of Refrigerant, GWP and ODP Values

| S sy | M| e | e
Potential [DDP)
1. BCA Block Nil &2 TR 1 R22 1810 Madbum
z. BCA Block Duct& 11 TR B 22 1,810 Medium
3. BCA Block Duct &4 TR ] 2z 1,810 Modium
4. Gssst House MEE1ESTR 1 K22 1810 Medium
E, Guast House Ni&2 TR 7 2z 1810 Medium
5 Library Glock Z8lar& 1.6 TR z nzz 1810 Medium
3 Library Black 2 Star & 2 TR 1 Rz 1L.810 Medim
. Liorary Block A5tar& 15TR )| K22 1,R10 Mediim
% Library Block 28lar & 1.5TR 1 22 LEin Muodiuin
10 NIl& 2 TR 4 2z 1,010 Meliim
3 MNil&15TRH 1 R22 1,810 Mediin
23 Dr. N. %&MAH
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12 Main Block A5arE5 TR 2 Rz LALD Mesdiiem
13, Main Block ZSlar &3 TR 1 R 110 Medium
14, Meir Block Mil & 3TR 3 R22 1410 Medium
i5 zin Block A5ar&Z TR 1 LF ¥ 1,#10 Ml escliimy
16, Mzin Block NIRZTR 1 Hz2 1410 Medlium
17, hfain Block Nil & 3 TR 2 H22 1810 fedinm
fE Main Biock MilA2 TR L] 23 10 Meclivim
19, Main Block Duct & 11 TR i T 1810 Medium
20, Main Block Duct & 11 TR 1 Rz 1LELD Mudium
b i FG Block b de s 1 Rz | Bl Meickinm
LI
22 PG Block NIl &3 TR 2 R2Z 1810 Medium
Ba: PG Block NIl &4 TR 1 R22 1,810 Mactim
24, PG Block =EN SAIR 2 R2z Lain Madiwm
(Bruct)
25. PG Block Nil &2 TR 7 Rz LA10 Mediuim
26, | Principal Quarters | MI& 1.5 1R 1 Rz LALD Medinm
27. | Principal Quariers | 5 Siar& 1 TR 1 R22 T.a10 Medium

Mote: The most envirsnment-friendly rvefrigerants that are available in Indian market

currently are "R-290% and "R-600A". They are Hydrocarbons and their chemical names are
"Tropane” for R-290 and “lsoe-Butane® for B-6004.

They are completely halogen fren, have no ozone depletion potential and are lowest in
terms of global warming potential. They also have high-energy elfficiency butare highly
Nammahle as they are hydrocarbons. (Kindly refer hitps:/ fSwwebijlibachae.com falr-
conditivners/comparison-of-various-refrigerants-r-4 106 r-22-r-290-r-134a-used-lor-air-
cenditoners-and-refrigerators.hml).

Dr. N. R&mnm

PRINCIPAL,
KONGU ARTS AND SCIENGE COLLEGE
(AUTGNOMOUS)
NAN.IANAPURAR. ERODE . 038 107




i B
A SYNOPSIS OF

ENERGY, ENVIRONMENT &

. GREEN AUDIT REPORT

6. WATER UTILIZATION,
CONSERVATION &
WATER MANAGEMENT

|
|
PART-B: ENVIRONMENT AUDIT REPORT

Our Earth, Our Habitat, Our Home

Dr. N. RAMAN
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Gl ;Source of Water, Storage and Distribution;

Walter is one of the main consumables in the college compus. KONGU ARTS AND
SCIENCE COLLEGE gels the water from four different sources i) Treated RO water from an
RO plant located oukside the college ii) Fresh water From the bore well, W) Rain Waler
Harvesting [RWIT) and v} Treated water from 5TP. Table-11 shows the source of watar,
tocation of ztorage along with their application.

Tahle-11: Source of Water, Localion of Storage and Application

“Type of Water Source Location of Storage Application |

Bore water (7 Nos)
Principal Quarters — 1 Mo, stored I separato tanks
“Main Gate — 1 No. located in each | Cooling, Utensil

Frosh Wate Bovs Hostel - 2 Nos buildings. All the tanks Cleaning,
‘rosh Water

are Interconnected, The | Bathing Clothing

Open Auditortum - 1 No. water  requirement/day and Washing

--Pn-\-[l:ran-EI" = Hﬂl = 1-“-2-5 L“h‘ I!":I"'E

Rain -WBIEI' collectid | Collocted and stored in

Library -1 Mo

through i) buildings run=| front of each buflding Used to Increase
Rain Water offs, U} road run-offs and the ground water
Percolaked (14}
iii) collected In  small bevel
inderground
poncls

........ e Lt

Treated Water | Final  output  treated
Used only for Gardening application

from TP water from 5TP plant

= The college management is keon on providing uninterrupted, safe and healthy drinking
waler to all; throughout the year. This water s checlced in the chemistry aborstary as
per the standard and ensures that the water is potable,

* The treated water (RO) is taken from the Konga Engineering College [KEC) through
transportakion and then stored in separate tanks (only nsed to store RO) locared in roof
top of the each buildings. The capacity of the tanks are of different types designed hased
on the utilization.

= These tanks are cleaned at regular Intervals and the waler management team has been
maintaining a cleaning schecdle,

1y

Dr. N. RAMAN
i PRINCIPAL,
KONGL ARTS AND SCIENCE COLLEGE
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Fig.2: Drinking Water Testing Certificate (Internal Testing)

In tha college, the Openable aps (Only metal) are employed for all water distribution
and utilization application and hence the user can utilize only the required quantty of water.

Dr.N. I%VAMAH
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fid o Fewoge Treaimend Plant (STP);

«  The Institution has implemented conventional wastewater reatment plant with a toal
capacity of 200,000 Liters/day].
Table-12: Specifications of Sewape Treatment Plant (STFP)

Collection Tank Capaclty 65 HLD

Aeration Tank Capacity h . 100 KLD

sattling Tank Capacity 100 KLD

Bar Screen Chamber Capacity =} il

Treated E‘h‘atm' Tank Avallnble I:Tﬁ'-lll'l.; 'I-u".rm- design]
Flitéring Types Carbon and Sand Filters

Mo, of Shudge Bed B HMNo's

Duration & Quantity of Sludge removed Yearly once and nearly 100 kg
Usage of Trealed Witer Ouly for gardening

Usage of slndge Rio Fertilizer & Manure for pardening

LOW CHapT=

AW WATER
(=3I ¥ iy gfalt] —
LR L

KONGU ARTS AND SCIENCE COLLEGE
(AUTONONOUS)
HANJANAPURAM ERODE - 61K 107



Fig.3: Snap shots of Sewage Troatment Plant [STP)

6.  Kain Water Harvesting (RWH} - from Building Reof Area & Bun-off Area;
* The audit team appreéciates the effects taken by the management of KONGU ARTS AND
SCIENCE COLLEGE for harvesting the rain water almost in all boildings

The roolarea 1s so arranged to collect the rainwater and then passed through proper

piping system and then bring back to the RWH pils, which are ldcated close Lo each pils.

!

RS o S o Sur g

=l Tl

|-'. ok "

| ] Hulldiag Run-off Rialn Water .
' Collections Pipes

Dr. N. }E,Mﬁ.w
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A SYNOPSIS OF 1
ENERGY, ENVIRONMENT &
GREEN AUDIT REPORT |

I PART-B: ENVIRONMENT AUDIT REPORT

7. USAGE OF CHEMICALS, SALTS & ACIDS
(STORAGE, HANDLING, AND BEST OPERATING PRACTICES)

Say no to pollution & Yes to Recycle

EROUE '
e 30 PRINCIFAL,
KONGU ARTS AND SCIENCE COLLEGE
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Al : Policy of Chemicals/Salts/Acids used (o the Loborutories:
The sclence departments uses chemicals for experdmental applications and are having strict
salety rules for handling and storage as follows
= Well trained faculty and lab assistants who have knowledge have knowled ge about
the hazardous nature of each and every chemlical are only allowed o handle the
chemicals safaly
« Strictly follow the manulacturer's Instruction on the container ln order Lo prevent
accidents
= Volatile or highly odorous chemicils, luming acids are stored 8 ventlatedarss
= Chemils are stored in eye level and never on the top shell of storage unit
¢ Al stored chemieals; especially lammable Hguids are keptaway rom heat and direct

sunlight. Reactive chemicals are not stored closely
*  Hazardous and corrosive chemicals are kept on sand platform to avoid corrosion

#  First aid box and fire extinguizhers are readily avallable in the laboratory

7.2 : Stovage of Chemibcals/Salts/Acids:
Less concentrated chemicals, salis and aclds are stored in proper racks, copboards
and high concentrated acidsare stored in separate area filled with sand. Storage practices are

reprosented in Fig. 5 & 6

Dr. N, WAN

PAL,
Concentrated acids are stored In sand bed (Bagt BEackiee} 440 50C/ENCE COLLEGE
41 (AUTONOMOUS)
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Practice- 1

Best Practices an;f{ril

Most of the chemicals, salts and acids used In the sclence departments are inorganic In
nature and no harmful effects are croated during the experiment process.

However after completion of each experiment, the wastes are washed in the water sink
and are rooted (o common 5TP.

Caly trained teaching and non-teaching stalls are handling the chemicals and also they
are well trained to bandle any abnormal situations

Laboratories with chemicals are well ventilated with proper emergency axits. Adequate
and eorrect sequence of fire extinguishers ave places near all the laboratories.

LPG wsed lor laboratery application is properly distributed through manifold necessary
safety precautions, After completion of the day; the technical staffs arve Instructed 1o
close the main valve and avoid unnecessary Now of gas during non-working
period of the collage,

One more best practice; the chemical facld outcome of some of the experiments is used
#% Inpul for other experiments which alse reduces the annual requirement of the
chemicals facids,

Best Practices to be Adopted

After completion of each experiment, the wastes are washed in the water sink and are
rooted to sewage treatment plant which is designed to handle only sewage; not the
ellluent.

It is recommended to creale a separate policy for Chemical handling and usage
indicating various measures involved starting lrom procurement of chemdeal to
disposal (Cradle to Grave approach). Ascertain that the chemicals fsalts facids used in
the college campus for their academic/research application do not pollute the mother
earth.

The policy must be approved by any regularly convened apex commitiee (may he
Governing Councll) and must be disseminated to all stakeholders, Also paste the
content of the policy in vulnerable points inside the college campus.

Though the guantity of the chemical wastes generated in an annom Is small, it is
appropriate to divert and treat this effluent to some other means.

One of the best ways to treat this is;
Destgn a dedicatod system and collect the chemical wastes in a separate tank with
sultable backup facllity, Once the tank fills; then transfer the effluent to nearby
authorized Effluent Treatment Plant (ETP). An agreement may be made between the

college and the ETP authorities over a certain period of Hme

Dr. N. RAMAN
PRINCIFAL,
KONGLU ARTS AND SCIENCE COLLEOE
(BUTONOMOUS)
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2 tleaning Agents (Soap & Powders) used for Vessels & Floor Cleaning:
In order W maintain hygiene In the College campus; the administration regularly
cleans the floors and restrooms, In addition to this; the hostel management has b monitor
i} the cleaning of vossols, kitchen floor, dining hall, store reom and gas station. Table-13
shows the cleaning agents used 1o clean the above area;
Table-13: Cleaning Agents used for Floor and Vessel Cleaning
5. No, Elelﬁn—hlg Agent Application
1, Cleaning Powder & Vessel Cleaning Sonp | Vessel Cleaning

2, stap 01l & Hleaching Powder Floor Cleaning

= On an average; the cleaning agents nsed taday have about 62 harmful chemicals like
Paraben, Phosphates or Chlorides. A lot of them are present milli-purpose cleaners,

# Itis recommended to use natural Ingredients like orange peel extract & vinegar, It leaves
a mild and pleasant fragrance after use, The formula |s free from all harmiful chemicals &
toxins It I8 pH-neutral, gentle on the skin as well a5 on the surface where [t 13 uged,

* Also these products are IGBC GreemPro certified. GreenPro is a mark of guarantes that
the product is environment friendly throughout its life cyele,

*  Fig. 7 shows the sample eco-friendly Green Pro certified cleaning agents.

)
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A SYNOPSIS OF
ENERGY, ENVIRONMENT &
GREEN AUDIT REPORT

PART-B: ENVIRONMENT AUDIT REPORT

8. WASTE HANDLING &
MANAGEMENT

Save the environment in present for
better life in future

A 1 F % B
PRINCIPAL,
34 KONGU ARTS AND SCIENCE COLLEGE

[AUTONOMOUS
NANJANAPURAM. Eﬁr{:u:ner - 838 107.



8.1 ; Solfd Waste Management Systemn:

block diagram given below,

ﬁ Solid Wastes ﬁ

[ Bio- Degmthhlc

Different types of wastes generited inside the college premises are represented (o the

l—------ﬂh— -————————ﬂ

I-_—'-‘H-‘dﬂ-h------—-—

Food Waste
Vegetable Waste
Fruit Peels

Garden Waste

Dead Plants & Leaves
Paper Waste

[ L L LT

8.2 : Process of Waste Management;

Non-Hio-Degradable ]

i e e
.8 Plastics i
E *  Aluminivm Cans E
[ Metals .
: = Construction Waste I
: « E-Waste i
% « Used Dils i

The college management practised some methods to treat the waste generated and

Table-14 shows the process of treating the solld waste generated inside the college campus,

Table- 14: Process of Wasts Management

5 No.

Waste Type

Waste Treatment

Bio-Degradable Waste Management

Food and YVegetable Waste

Caollected and fed to digester for blo-gas
generation

Gardon Wastes and Plant Leawves

Dally collected and dumped in a yard

Paper Waste

Collected and stored in a separate place.

Sold to third party for recycling

Non-Blo-Dregradable Wasie Management

Plastics

Banned In the college campus [Welcome
step].  The chemical/salt stomage plastic
cantainers are disposed to third party

Canstiiction Wiste

Mostly used by their own constriction and
used for internal land flling

Construction metals or metals from any
other sources are stored in 3 separate place

Used for sale to third party for recycling
L]

Dr. N, %AMAH
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: Storeed in g sepparate plice and dsed for sale
7. Pramsport O + Tyres

bo 3% party.
Transport Vehicle and Computer | Procuring new batteries with buvback offor
" RBatterdes {old battery replacemeant]
Almost Zoino wasto, Mostly used for {nternal
9, Llsed adible oil

cooking and Oying.

) Separately ghvan balow. Used for sale to third
10, | E-Waste Monagement

party for rocycling

¢ Mostolthe furniiun ibems are repaired and reused.

= Waste collection procedure: A common elrcular 15 given to all the Heads of the
Pepartment stating o ldentify and gquantify the amount of waste gensrated.

* Az against the circutar, all the departments eollect the waste and haind over them to the
Waste Management Commite,

*  Based on the highest guotation (among the three quotation) the party is authorized to
tale the waste In the vehicle, Empty vehicle weight is chocked lrstand then the wastes
are loaded in the vehicle. The weight of the fully loaded vehicle Is alsa noted In order
to quantify the amount of waste belng disposed,

# Eguipment, meters and measuring instruments IF found to be waste: it would he

approved by supplier/service persons/trust people,

8.3 ; List of Approved | Waste:
E-Waste - Electrical E-Waste - IT & Communication
*  Maotors and Starters v Copier/Printers & Fax Machines
*  Fang, Lamps and Luminaries *  Power Stripes & Power Supplies
*  Electrical Drlves o LIPS/ Sorva Stabillzess invermers
* Heater Coils *  Batterios
*  Broken/Fired Cables * Wikl=Modems, Eouters, Toggle
= Alr Conditloning System *  Network Cables, Switches, Hubs
*  Power Distribution Panels *  Phone, Intercom 8 PEX
= Electronlc Music Instruments = Audio & Video Equipments/Bemote
= Electronic GYM Equipments Controls, Projeckbors
= Electronic Attendance System *  Printed Circuit Boards
+ Analog & Digital Measuring Instruments | «  Barcode/QR scanners

&t ; Getreral Nole;

*  Prepare a flow chart for collection of E-waste from Generation to Disposal and paste it on
appropriate places

weighing scale [with sultable capacity] must be installed in the storage yard

«f ‘e emergeny¥ lmp [with UPS supply] must be installed along with suitahle f
E Ensire proper ventilation in the yard &
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#  Form rule for declaring the waste as E-Waste 8 Assign the sisging authorites

# ldentfy.a third party vendor to procure the Eswaste from the college

* [Establish Moll with that party. Disseminale the lollowing information at appropriate
places ) E-Waste Policy, ii) Process Methodology, 111] Copy of Moll with third party vendor,
iv] Contacl persons mobile number and E-mil

* ldentify certain vehlcle (o carry the waste from generation to storage yard

*  Hrovide training to the man power who are hinndling the waste

=  Malntain separate Delivery Challan, Billing, Weighing mechanism For handling the E-Waste,

* Update the status of E-waste (through digital ciecular) to all the concerned management

repredentatives, [nculty members and staff at vegular Intervals (month wise s good)

Food Waste Display System

3 1] -‘
| {1 1 SV
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PART-C: GREEN AUDIT REPORT

9. ASSESSMENT ON MATURE

TREES & GREEN ENERGY
GENERATION

Trees are life, don't cut them
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1 Campus Greenery:

The callepe is completely covered with mature rees grown for more than 10 years
The total number of mature trees available In the college campus is 786 with 20 varfeties of
Erees, Apart from the mature trees; preserving the ecology; the entire college campus is

lantecd with various Dowering shewbs and bushes

- R
L otal No. of Mature Trees avarlable in the coll gt
& campus 2 786 which contributes far reduction af

4 17.1 Tons of CO; emission/Annum

-

5.2 Roof Tap Selar Photovoltale Systearm:
*  The college has Installed solar PY plants with « eapacity of 50 kW + 40 KW = 90 kKW In
total, generate and feed power to the respective LT services and are utilized by the campus

[,

= Allthe conductive parts are properly earthed at respective buildings and ensures safety.

Overall energy saving from solar PV system is
& 451,096 kWh which reduces

* 369.9 ons of CO: Emission/Annum.

2.4 : Hot Water Generation using Solar Thermal System:

# Inorderto promote mare green generation; the management has Installed Solar Thermal
gystem in tho staff quarter's roof top and generates hot waters for bathing application.

= ltisagood practice to use renewable energy based system for hot water generation by
avelding conventional heating methods (electricity or wood based).

Annual energy saved from the solar hot walte
& system used for bathing is 7,600 kWh which

B reduces 6.2 Tons of CO, Emission/Annum.

9.4 ; Bio-gas Plant Generating Cooking Gas
* RONGU ARTS AND SCIENCE COLLEGE has implemented a Rio-gas (natural fuel] plant
penerating energy from food, vegetable wastes and tailet solids daily generated 1o mess

and canteen.

= Production of biogas obtained from “anaerobic digestion® which contains micro-

e and by-products of animal origin.
5| W Dr. N. Rl‘iﬂ"
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Fivgas is primarcily mothane (CH:) and carbon dioxtdoe (C0,] and may have small nmounts
al hydrogen sulphide [H:5), molsture and siloganes. The gases methane, hydrogen, and

carbon monoxide (COY can be combusted or axidized with oxpgen.

Food waste generated from cooked rice. colb portions of vegetables and non-used

Ve taliles,

& Annual savings of LPG is around 3,825 kg whic!

redices 11.5 Tons of CO,; Emission / Annum.

4 e )

4.5 ; Avallability of Indeor Plants:

Indoor plants not only looks beautiful, but also brings life to our living space. They also
help purify the air. According to a study of NASA even a small plant inside the workspace
can heolp remove at least three household toxins (think benzene, formaldehyde, and
trichloroethylene, which are carcinogenic chemlcals commaonly found in stagnant indoor
environmenta)

Here are the list of the indoor plants which acts as a natural alr purifier that one can try
with Indoor area to remove Wxins and improve air guality. The varlety of indoor plants
are [] Snake Plant, ] Spider Plant, iii] Aloe Vara, iv) Money Plant [Devil VY], v} Bosten Fer,
wi) Chrysanthemum and viil) Kimberty Queen Fern

Fig.9: Indoor Plants and Green Coverage in the College Campus
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10. AUDIT SUMMARY &
CONCLUSION

Save Energy: Save Future Generation....

¥ I-?
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SUMMARY OF THE AUDIT PROCESS:
In srder ta make the KONGU ARTS AND SCIENCE COLLEGE campus 100 % ensrgy

efficient; Environmental sustainability and lush Greenery; the apdit team recommends to

Imiplemoni the following measures:
L Energy Copgervation & Management - Bectrical Eqergy!

¢ Mopitor the health of the APFC & FC. Fine tune reackve power hased on the load conditlon

& AL present, the solar PV system (90 kW) contributes nearly 18-20% of the annual electricity
consumption which is more than the Solar Purchase Obligations [5P0] as the Tamil Madu
Solar Polley-201% However, h onder o make greenor onergy & environment; the
management may try o install another 50 kW ool top plant and reducs the dependency
of ER utllity power, Howevar; it s optimized to design  the power capacity of the solar
plant based on the day tme consumption

= Hecommended (0 convert the existing ER meter into Bl-direction meter (Net motering) and
allow the excess power [during low load condition] to be axported to the utiity grid. This
optlon is pow avallable to all fypes of consumers, Hectify the hurdles and work on this
plan

# Calculate the payback period of solar PV system. Compare with the recommended
pavback by the system inlegrator. Determine the possible reasons and take nocessary
actions if it deviates. Discuss with the OEM for better return on Investment

#  Regularly clean the solar PV panel as per the prepared schedule and improve the power
generalion

«  Opbmize the 5TP blower operation and conserve the energy

* Check the belt tenzion and slippage by measuring the speed at regular intervals

#* Inaphazed manner, celling fans must be changed firom conventional fans into BLDGC fans,
Alzo change FTL into LED with sadequate illumination levels

» [Implement Energy Management System [(EMS) to accurately measure & monltor energy
Now

s Proapare a policy plan to convert the distributed UPS layout into centralized UPS and save
enargy. This step also gaves the malntenance time due to reduction in aumber of batteries

= Implement automatic street light controller to turn on and off based on different time in
a day. Use astrological tmer for better results and energy savings

¢ Diesel Mow meter must be Nited with each DG and calcalate the UPL accurately

¢ Prepare suitable formails for all energy consamption and regulacly follow the records, At
regular intervals; conduct internal audits to assess the effectiveness of the practice. Make
proper corrections; if it deviates from the standard operating procedure

#  Regularly conduct {) Mumination study, 1] Thermal comfort study, i) Flue gas study on
DG, and Boller, I¥) Water quality aszessment (for all tvpe  of water utilized) and ¥) Indoor

Dr. N, lb,'ﬁ.mﬂm
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l. Energy Conservation & Management - Thermal Energy:
* Regularly clean the stove burners and ensure that the flame should be in light bluish
colonr
*  Use TCC painting on hot surfaces and reduce the oxposed energy
= Try with radiant burner In dosa making machines and save energy. This jrreswldey maon
ronvenience to the human working an the stove {reducton of exposure to heat radiation)
« In future; plan to replace the extsting Vopour Off Take (VoT) LPG layout into Liguid O
Take {LoT) system which saves good amount of LPG by reducing the left aver LPG in the
cylinder
= EMiciency of the boller can be improved by regularly adopting the blow down process
* Blow down has to be done dally; so that the conductivity of the water Increases [since it
réduces the hardness of the water] which improves the heating efficiency. Dally blow
down bas ollowing advantages:
a  Heduced operating costs (less feed watler consumption, chemical treatment, and
higher heating ellicicnoy].
o Reduced maintenance and repair costs (minimized carryover and deposits).
a  Cleaner and mare efficient steam.
* Replace the conventional insulated (ceramic wool) steam pipes into vacuum  Insulated
pipes. The steam loss In the convention Insulated pipe is 50 W/m where as in vacuum
Insulated plpes it is 15 W/m [reduced heat loss)

L. Water Conservation & Management;

# Utlllze more amount of treated water from STP plant since maost of the approving agencies
like AICTE, UGE eto, are now reguesting to utilize the treated watar

= To checle the quantity the amount of water utilized by each bulldings by connecting digital
water Now meter and optimize the waler usage

= Similar to raw water measurement; water inlet to the STP & treated STP water pipe line
must be fitted with flow meter and check the exact quantity of inlet and outlet

& Prepare and maintain a Single Line Diagram [SLD) for water distribution network

= Try to reduce water fapped from the ground water source since it is not environmental
(riendly

*  Paste water and energy saving slogans at appropriate places

Generate your own poswer and water for regelar activities and move towards Net Zero
Energy and Net Zero Water Bullding

s  Retrofit aerator hased water taps for good water savings. For hand washing applications,
all the pipes must be fitted with aerators

= In future; Install Bio-Sewage Treatment Plant as It reduces the amount of energy required
to aperate the plant and environmental friendly operation
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= Propery follow scientific method of handling chemicals/Acids /Salis and safe digposal
thirough 3™ party

= Wator reatment log must be maintained indicating the water inler, treated and outlot
water gquantity

* Install sensor based water controller in each Over Heas) Tanks and reduce the water waste
and poster required to operate the pump

= Energy feguired to process the water treatment must be calculated

¢ Overall cost of treated water by accounting i) consumables, i) manpower 1) £nergy and
W] other conventional expansos

¢ Also it s highly recommended to uge the treated STP water for tollet Nushing system as
this is much essential for the AICTE, UGC horms of treated water usage

« Display the specifications ofthe STP {Lilke RWH display)

= lse the treated water at the maximum In whatever possible areas and try to minimize the
fresh water intake [from any source)

= 5Sela policy and fix a target for usage of beated water; ensure that the plan 18 being
executed without any deviation. Increase the % of usage of treatod water year by year.

*  With the advent of smart wchnologles, it is possible to have centralized monitoring In
real-time using Internet of Things (10T), Geographic Information System {GI5) software,
et as per fal Jeevan Mission, Department of Drinking Water & Sanitation Ministry of jal
Shalzkl,

= In hoste] building try to introduce "Emergency Water Line” during day time (usually from
.00 AM t 4.00 PM). The gate valve of the commaon line is closed during that time and
hence water wastage is avolded in the knowingly or unknowingly opened taps

= Introduce Power Wash floor cleaning mechaniam which removes the stains easily with
reduced water usage

«  Awareness campus must be conducted to all the stakeholders at regular interval. Through
thiz Initiative; Painting, Photography, Slogan and Poster maling contest are conducted to
create consclousness among the students and faculty members

I¥. Wagte Management:

= Cotton, Syringe, Needles are to be kept separately as these are reated as Bio-Medical
wnskes

¢ Yellow dust bins must be placed to collect these bio-medleal wastes.

= Alter COVID: mask, sanitizer bottles, glovesand other medical items must be trashed only
through the yellow bins

# This must be Informed to all the students and stakeholders, Sultable steps have to be
taken to disseminate this Information

= All the solid wastes are to be properly stored in a separate place and should be maintained
ning s quantity

] 5 output and continuously measure the gas output %
Dr. N. RAMAN
PRIMCIPAL,
La KONGU ARTS AND SCIENCE COLLEGE

[ALTONGMOUS]
HANJANAPURAM. ERDOE - 838 107



The food waste must be weighted and marked Ina fecord holore keeping lnta the i gestey
unit. This must be checked with the amount of gaz generated using suitable calculation
and check with the designed output

Any wasté tems given o trost office or (o the 3" party must have a record of the
respective department

Reduction of Paper: Workout a policy to move towarcds paperless office. Present systom
ol paper usage may be reviewod and wherever possihle; digitalize the activities and reduce
the paper

Use bar code seanning to (dentily the loocation, row and seat number of a candidates during
examination and avold papor infermation pasted in the nobice board,

Publish the Internal marks, mode] examination marks through student ERP

Make attendance peport, leedback, payments, salary slip in digital platform and ir
necessary take prinis {only oilice copy)

Adopt College Management System [(CM5] and try to automate

Autamation saves onergy, saves man power, saves paper, leads to better transparency,

efficlent man power utillzation and thus saves cost

¥. tmpart Trafning to Facwlty and Technical Staffs:

Energy Conservation and Management

Environmental impact and assessment

Fire and Safety (Operation and Handling)

Electrical maintenance, AC, Battery Maintenance & Safety

Emorgency Preparedness

E-Waste, Chemicals Handling & Solid Waste Management

Training for Transport employess (Improvement in fuel economy, reduce
accldents, wehicle cleanliness, 100 %  attendance, student [Hendly approach and
ovrerall maintenance of the vehicle)

L <

%  Training for Faculty and Students on Vehicle Operation [Preferably by PCRA or
any other authorissd service providers)

“ Training for Kitchen Employees [LPG savings, improvement in productivity,
equipment operation and best practices to be lollowed )

v General Medical Camps for Employees

% Training on Stress management and Yopa

Prepare an exclusive Energy and Environment Policy based on the energy and
envircnment practices followed In the campus, This must rollect the i) Present energy
consumption & generation, ii) Projection of energy need, i) Commitment by the college
to conserve energy (in terms of percentage], iv] Road map o achieve the commitment,

¥} Facilities needed to achieve the same, vi} Roles and responsibilities of all Emii holders,

vii] 1 review mechanism, vili) Corrective measures [ i Mres
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from: the committed value and Ix] Benchmarking, Case study preparation, Knowledge
sharing and rewards

¢ Implement ENCON: and best operating practices proposed in the audit report and
measure the resulis

= Adopt effective waste management policy and reduce the food print of waste generation
(Met zero waste campus)

#  Practice appropriate 150 stopdards for Systém Management The aodit team highly
recommend © follow () 150-9001 [Quality Managemept  System],  1S0-14003
(Environmental Mansgement System) and 1S0-50001 (Energy Management System)

«  Working towards MNet Zero Energy and Net Zero Water Campus and achieve Platinum roted
Giobal Leadership campus (as per IGHC rating) andjor S5-star rated campus [as per
GRINA rating) and for GEM-5 rated campus (as per ASSOCHEM GEM rating)

COMPLETION OF THE REPORT

This synopsis report |s prepared asa part of the Energy, Environment and Grean Augdit
process  conducted at HONGU ARTSE AND SCIENCE COLLEGE [(AUTONOMOUS],
Manjanapuram, Erode - 638 107, Tamil Nadu, India by RAM KALAM CENTRE FOR ENERGY
CONSULTANCY AND TRAINING, Calmbatore - 641 062,

Dr. N. kﬁ MAN
PRINGIPAL,
HONGL ARTS AKD SCIENCE COLLEwWY
FARUITON QMO S)
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