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As per the energy conservation Act, 2001, Energy Audit is defined as “The verification .
monitoring and analysis of use of energy including submission of technical report containing
recommendations for improving energy efficiency with cost benefit analysis and an action plan
to reduce energy consumption,

Electricity is the main source of energy to run an educational institution like Ganesh College of
Engineering. It takes care of all requirements like lighting, fans, ACs, water motors, RO plants

elc.

The scope of audit covers the entire electrical energy requirements of the college, the sources.
measurement, consumption , conservation , techniques, use of renewable energy and awareness
among stafl’ and students. The scope also includes cost benefit analysis of project done,
identification of trees of areas for improvement and recommendation to move towards higher
energy efficiency.

The main goals of energy audit are:

Reducing energy consumption in systematic manner by:
Constant monitoring and measurement

Identifving Jeakages/Wastages

Alternate energy efficient methods/Products

Creating awareness
Becoming self sufficient in energy generation through sustainable methods like

renewable energy. $
Saving environment through efficient energy usages as well as saving energy costs for
the institution.
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Audit parameters
Following are the key parameters used in Energy Audit:

¢ Energy sources

e Measurement and consumption
¢ Awareness and communication
¢ Best practices

* Suggestions/Recommendations

Observation and Inferences

(1) Management commitment
The Management of the college has shown the commitment towards Energy audit
during the pre audit meeting. The institution is working towards energy efficiency by
getting tube lights replaced with LED lights, display boards to save electricity and
introducing roof top solar power plant. The management was willing to formulate
policies and take actions based on energy audit report.

(ii} Analysis of Electrical Load
a. Connected load & consumption Estimates
Air Conditioners consume good amount of power. The star rating of the ACs is as
follows:
e 5 star rating=4nos
* 4 star rating=22nos
e 3star rating=1No

This shows that the institution has been conscious about energy conservation

- Hostel : There is a MCB outside each hostel room, which can be switched off when the
room is locked
- If tube lights are replaced with LED lights, the power consumption will have. It has been
done for a few lights that glow for a longer period.
a) EB meter readings
+ EB usage charges @Rs.7.50per unit
e Units consumed during 2023-2024 : 66752
e EB charges= RS.38674.5

Fixed charges calculation:

o Contracted load is 86.09KW

e Fixed charges per KW of contracted load=Rs.60 per month
e Fixed charges per month =87%60 =Rs.5220

o Fixed charges per year=Rs.62640

e Total cost=Rs.196515 (Rs.257/person per yr)
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In general, the college has control over electricity consumption, thru awareness and conscious
approach.

b) Altemative sources of Electricity
l. DieselGenerastor L
IQTY Capacity | Average Connected | Diesel

usage per | load Consumed
I. month (KVA) | during
! ‘ | 2023-24 (in ltr)
(1 [ 62.5KVA | 13.0L 50 | 180

» Normally the college does not face much of power outages
s The DG set is switched ON manually if there is 2 long power cut.
« The major load of UPS connected to the computer labs is disconnected before switching
on the DG.
2. Solar power plant
e A roof top solar power plant wit SKW capacity was installed 3 year ago
¢ Average Elecricity generated per day :5Kw* 3.5hrs = 26.5 KWH
+ Annual savings=26.5 units*365=9672.5 units
e Monetary savings@ Rs.7.5 per unit=Rs.72543/-
¢) Awareness among students and staff
Messages urging students to switch off lights & fans when not in use are
displayed near the switch board in the canteen,
d) Best practices
¢ In spite of the hostel facility the electricity consumption has been under
control due to constant monitoring by the staff.
+ The class rooms are well ventilated needing minimal usage of lights during
the day
e) Suggestions & Recommendations
Periodically all tube lights (40w tube lights) need to be replaced with LED lights.
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:Preface aboutthe Institution:

Ganesh College of Engineering was established in a well-planned campus with pollution free
environment. The College were spread on a sprawling serene land and located on the Salem to Attur
Main Road Mettupatti 28 Km from Namakkal, 21 Km from Salem. The College are easily accessible

from all major cities by road and railway Networks.

Ganesh College of Engineering is a Division of Sri Ganesh Educational and Charitable Trust. The aim
of the GCE is to provide quality Technical Education in order to develop a Good Talented Skills for
employability to succeed in the National and International Companies. In the fast-changing global

educational scenario, applying technology-driven, value-based learning is a challenge.

Most of the promoters have rich experience in Teaching, Research and Administration of Engineering
Institutions with National and International Exposure. The composition of the team itself isa testimony
to the Quality of Education offered at GCE. Most of the promoters themselves directly engage in

teaching and career Molding of students.

To be a world class institution to impart value and need based professional education to the aspiring
youth and carving them into disciplined world class professionals who have the quest for excellence.

achievement orientation and social responsibilities.

To Nurturetalent, Entrepreneurship, All-round personality and value system among the students and to

foster global competitiveness among students.

To pursue global standards of excellence in all our Endeavors namely teaching, research. consultancy.

continuing education and support functions.

GCE is becoming a shining example of ‘inclusive’ culture providing quality education to students
belonging to socially deprived groups. In this sense, this college proves to be a forerunner to the

principle of social justice that was powerfully enunciated and enshrined in the c v‘stitufgioﬁ' of Indian
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2QualityPolicy:

Ganesh College of Engineering, Salem maintains various policies to enhance the

growth of the students, staff along with the growth of the Institution.

The policies are as follows:

» GREENPOLICY

ACADEMICPOLICY

CODEOFCONDUCT
RESOURCEMOBILISATIONPOLICY
ENVIRONMENTPOLICY

ENERGY POLICY
WASTEMANAGEMENT POLICY
ADMISSIONPOLICY
RESEARCHANDPUBLICATIONSPOLICY
E-GOVERNANCEPOLICY
GRIEVANC&REDRESSAL POLICY
INFORMATION TECHNOLOGY POLICY
PHYSICAL EDUCATION POLICY

Y V. V V V V V V V V V Yy

: Scope oftheAudit Process:

Energy Audit: To conduct a detailed energy audit in the college campus with a main
focus to identify judicious usage of electrical and thermal energy (where, when, why
and how energy is being utilized).

Environmental Audit: Identification of history of activities, present environmental
practices followed, monitoring records and known sources of environmental issues
inside the college.

Green Audit: Assessment on Campus greenery in terms of mature trees, flowering
shrubs, bushes, medicinal plants, adoption of green energy generation and utilization,
reduction of CO, due to green energy system and identification of possible

implementation and enhancement of current greenery practices.

:QutcomesoftheAuditProcess:

Recommendations based on field measurement with achievable Energy Conservation

(ENCON) proposals under No cost / Low cost and Cost investment categories.
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reductionofenergywastagewithoutaffectingtheregular activities.

e Identification of possible cost and energy saving from energy conservation, waste
reduction, reuse and recycling.

e Formation of methodology for long term road map for maintaining green environment
within the campus and encourage the stakeholders for continuous improvements.

Standards Used:

e BureauofEnergyEfficiencyGuidelinestoconductthe detailedenergyaudit process.

e ISO 14064-Part-1 — Specification with guidance at the organization level for
quantification and reporting of GHG emissions‘and removals (Second Edition).

e ISO 14064-Part-2 — Specification with guidance at the project level for quantification.
monitoring and reporting of GHG emissions reductions or removal enhancement
(Second Edition-2019).

e ISO 14064-Part-3 — Specification with guidance for the verification and validation of
GHG statements (Second Edition-2019).

e The Green house Gas Protocol- a Corporate Accounting and Reporting Standard
(Revised Edition) released by World Resources Institute & World Business Council for

Sustainable Development — 2014.

e Ministry of Envfronment, Forest and Climate Change Notification on “Battery Waste
Management Rules, 2020” & “E- Waste (Management) Rules, 2016”, & “Solid
Waste Management Rules, 2015”s.

CoverageinEnergy.Environment&GreenAuditProcess:
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ListofFacultyMembersInvolvedinAuditProcess&DataCollection:

S.No. EacultyDetails
1 P. AMUTHA Over all Coordinator for the Audit
Assistant Professor, Department of BioMedical . Process.
5 T. GOBI Collection of RO water& Water
Assistant Professor, Departmen to fCivil Distribution system.
3 Collection of Electrical Energy
R. SUNDARAM
Parameters from College
Assistant Professor, Department of  Comp. | &Hostel.
Science
4 M. KARTHIKEYAN Fuel consumption of Transport
AssistantProfessor,Departmentof EEE Vehicles&Transport Incharge.
5 S. JAMBULINGAM Collection of Chemicals/Salts/
’ Asso.Professor, Dept. of ECE
Acids.
6. R. MANIKANDAN Collection of LPG&Fire
AssistantProfessor, Department of Mechanical Wood Data.
¥ M. BOOPALAN Collection E.B utility&D.G
Assistant Profess or Department of Mechanical
Details.
C.SILAMBARASAN Collection of Trees&Plants with
Assistant Profess or,Department of IT
8. Botanical Name.

oftee gineering
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:AssessmentofExistingElectricalandThermalEnergy Systems:

Description Details
S.
No.
ElectricalEnergy(Consumption)
Name of the customer Ganesh College of Engineering. Salem
L. (As per the utility bill)
Type of Utility Supply, | 15¢ No:044-360-021-045;Tarifl
) Service No.&Tariff.
Tariff Structure Rs.7.50/kWh+Rs.120/ kw as demand charges (fixed charges
3 Accounted for the sanctioned demand)
4. Energy Suppliers TamilNadu Generation&Distribution Corporation(TANGEDCO)
5. |PermittedDemand(PD) SC.No:044-360-021-045-100.0kW
6. . . 62.5KVA-1No.
Capacity of Diesel
ir- ing. ¢ rthing
Benersior(DE) Sets Allareair-cooling.Internalfuel tank& separateearthing
done
7. |AnnualElectricity 2023-2024
Consumption(kWh)
66838
Units
8. A | Electricit N
nnua ' eclricity 1589 l\\\\\\ |
GenerationfromDG(kWh) ) };}\” [PAL
: sanesh College of Engineering,
9. | Annual Diesel A R Mottupatt ,
ConsumptionforDG(L) #3536 LEiHsb T
ThermalEnc
+
0. Types of Therm Q‘Energy L} ueﬁe@PefroleumGas(LPG) Cooking




Used

CoconutBat(Local+Purchased)

Diesel(Ordinary) Transport+DG
He Annual LPG Consumption 2023-2024
(kg) 1135
12. | Annual Diesel
Consumption forTransport -
@)
AnnualWoodConsumption
13. | forCooking(Tons) 18.9
GeneralLoads(BothElectricalandThermal)
14. |Lighting System Indoorlighting: Conversion of FlorescentTubeLight
(FTL)into LED in a phased manner
Outdoorlighting: All the street lightings are LED based
Energyefficient lamps(100W).
15. | FanLoads(Ceiling) o Alltheindoorceilingfansareconventionalfans
16. [HVACSystem o Unitary air conditioning system installed in the
Requiredplaces
e Most of the ACunitsareThreestarratedandthe
outdoorunitsaremostlyplacedinsunshade
o TotalcapacityoftheACsystemis75.5 TR
17. |MotorsandPumploads e Mainly usedfor waterdistribution,purification.
Wastewater treatment
e Smallmotorsareusedinkitchenequipments
18. |Uninterrupted Power | o All the computers,servers,surveillancesystems.
System(UPS) projectors,telephonicunitsareconnectedwith UPS
withnominalbackuptimeof15-30min
e ThetotalcapacityoftheUPSis80.5kVA

..' ’/_"
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Ist Floor, Devas Comples, Mutt St GST no: 334AYXPPO304R1Z 1
Kumbakonam — 612 001 E-mail: vojoanditnervorkic. email com
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:RecommendationsandBestOperatingPractices:

e AlISSBmustbe fittedwithdigitalenergymetersarethereadingsmust
betakendaily.Or connectthosemeterswithEMSandmonitorthe energy
patternof eachbuilding

e Prepareblockwisemaintenance checklist of electricalandthermal system
e CalculatetheUnitperLiter (UPL)foreveryrunofDGand averageitfor monthly

e Adopt a policy and fix a target to convert the existing conventional lightings and
fans into energy efficient lights and fans

e Install AIRCON energy saver gadget which works on dynamic un-saturation
principle with the sensor algorithms so that the air conditioners run hours are cut
by 20 to 25 %.

e Similar to Fan, now BLDC based ACs are made available in the market; which
consumes less amount of energy (Power) during its starting and runningcondition.

e Install a dedicated unbalanced type servo stabilizer (with suitable power rating
maybe 15kVA, 3-Phase input; 3-Phase output) through which all the lightingloads
may be connected to ensure the optimum voltage of say 210 V.

e [tisessentialandtherighttimetoforman EnergyManagement Team.
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YOIONETWORK & TRAINING CF
{Registered Audit Agencies)

Ist Floor, Devas Comples, Mutt St
Kumbakonam ~ 612 001

YOI NEYWORR  Mobile: 401 9047205733

:AssessmentofAnnualEnergyUsage:

Table-2 Shows the types of energy carriers used for the irregular operation in the college
campus along with application area and their source.

Table-2:EnergyCarriers,Application areaandtheirsourcesusedforCollege Operation.

S.No.| Typeof EnergyCarrier ApplicationArea Sourceof
Procurement
1. Electricity LT Service for] Powering to all electrical — [FromTANGEDCO
College &electronic/HVAC/M Captivepower plant
otors/Pumps
. TransportvehiclesandDiesel
2. |Diesel Fromauthorized distributor
Generator(CaptiveGeneration) romauthorized distributor
3. Liquefied Petroleum
Gas(LPG) Usedforcookingapplication

" / enerate +
4. CoconutBat(AgriBio-fuel) Internally generated

‘ Locallypurchased

5. MatureTrees Nearly 259 Nos of different varieties with more than 20 years
old.

6. BiogasPlat F'romfoodandvegetablewastegeneratedin the hostels




:EnvironmentalSystem:CO?2 BalanceSheet:

Thefollowingtablesprovidethebalancesheet indicating variousenergycarriers associated

with the regular activities and their CO, mapping.

Table-3:EnvironmentalSystem:CO,BalanceSheet(2023-24)

g |AnnualEnergyConsumption&CO,Emission AnnualCO;Neutralization
CO,Emission CO-Neutralized
No|Description Usage Description Usage
{Tons) (Tons)
1.1 Diesel 4532 Liters 12.9 Mature
- . 210No’s 12.9
2. rees
Electrical 66752Units
79.7
Lnergy
3. | Wood 18.9Tons 255 ‘
: Biogas - -
4,
LPG 1,103kg 16.6
134.7
BalanceCOZoheNemtralized= 1 34 TTons Annum& Port

£, Totalstrenoth ol students.feaching:
LRy P




YOIO NETWORK & TRAL
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YOIO NETWORK  Adodile 401 Q047205723

1.3:CalculationTable:

ForElectricity=[k Whx

0.82kgofCOzemission ’ , 1

XX

kWh

2.64kgofCO2emission]

ForDiesel=[DieselConsumption(Liter)x

Liter ofFuelConsumption

ForL.LPG=[LPGConsumption(k g)x3 .OkgofCOzemissmn]
Kg ofLPGConsumption

A mature tree is able to absorb nearly CO; at a rate of 21.8 kg / annum; hence total CO; to be

neutralized.

121 .8x1009):22 0

Tons1,000Anum
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1.30bservations:

e From the above table; it is evident that the college is now trying to neutralize their
COqemission through various initiatives like 1) Installation of roof top solar PV system &
solar thermal hot water generation (cooking & bathing application),ii) Reduction of LPG
consumption, iii) Planting more number of trees and 1v) implementing various energy
conservation measures ( FTL to LED conversion, conventional fan to BLDCfans, Energy
efficient motor replacement, judicious use of all types of energy etc.,)

* Reductionofelectricityconsumptionbyreplacingtheentireboilercookingsysteminto
LPG based or Wood pellets which reduces considerable amount of amount of CO,.The

management has to think and go for fuel substitution

1.3:References:

1. htips://ecoscore.be/en/info/ecoscore/co?

P S N § Vs WA U
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2. hipwww ienmilliontrees.orp/trec
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1.3:List of Transport Vehicles:

Pollution level of all vehicles is regularly monitored and is maintained within the
prescribed limit since the college is committed to provide green environment for better

atmosphere.

All the transport vehicles are having pollution certificates and maintaining the

emission level within the Pollution Control Board limits

Theno.ofvehiclesavailableinthecollegecampusisrepresentedinTable-8.

Table-8:List of TransportingVehiclesavailableintheCollege

S.No. Type of |Quantity Purpose
Vehicle
1. Bus 10 Students& FacultyTransportation
2. Jeep 01 Officeand Administrative Works
3. Car 05 Good Transportation




Form 63

U!”-‘:d Mirdgin
2 4% i




YOIO NETWORK & TRAINING C
{Registered Auwdit Agencies)

Ist Floor, Devas Comples, Mutr St
Kumbakonam — 612 001

YOO NETWORK Mobile:+01 0047205733

1.3:List of AirConditioning System along with its Refrigerant:

% &

Z asrefrigerant which has ¢

Mostof the AC syStemhas%

Someof thenewly installed

Table-9:List of Multi-variant ACSystemavailableintheCollege

S.No. Tonnage Capacity(TR) Quantity

1. 1.5 10Nos

2. 2.0 06Nos
Total 16Nos

Note: The most environment-friendly refrigerants that are available in Indian market currentlyare
“R- 290” and “R-600A”. Theyare Hydrocarbons and their chemicalnamesare “Propane”for R-
290 and “Iso- Butane” for R-600A
Theyarecompletelyhalogen free, haveno ozonedepletion potentialand are lowest in
termsofglobalwarmingpotential.Theyalsohavehigh-energyefﬁciencybutarehighly flammable

as they are hydrocarbons. (Kindly refer:

conditioners/comnarison-ol-various-refricerants-r-4 1 a.r.22

conditioners-and-refrigerators.himl).
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L3:HandlingofChemicals/Salts/AcidsusedintlheLaboratories:

e The science departments use chemicals for experimental applications and are having strict
safety rules as follows; |

» Welltrainedfacultyandlabassistantswhohaveknowledgeaboutthehazardous nature of
each and every chemical are only allowed to handle the chemicals safely.

* Strictlyfollowthemanufacturer’s instruction onthecontainerinordertopreventaccidents.

e Volatile or highly odorous chemicals, fuming acids are stored in a ventilated area Chemicals

are stored in eye leveland never on the top shelf of storage unit.

» All stored chemicals; especially flammableliquidsarekeptaway from heat and direct
sunlight. Reactive chemicals are not stored closely.

* Hazardousand corrosivechemicalsarekeptonsandplatformto avoidcorrosion.

Firstaid boxand fire extinguisher sarereadily availablein the laboratory.

1.3StorageofChemicals/Salts/Acids:

e Less concentrated chemicals, salts and acids ére stored in proper racks; cupboard sand
highconcentrated acids are stored in separate airea filled with sand.

» Most of the chemicals,salts and acids usedin thescience departments areinorganicin nature
and no harmful effects are created during the experiment process.

« However after completion of each experiment,the wastes are washedin the watersinkand
are rooted to common STP.

¢ Only trained teaching andnon-teaching staffs are handling the chemicals and alsotheyare
well trained to handle any abnormal situations.

o Laboratories with chemicals arewell ventilated with proper emergency exits. Adequate

and correct sequence of fire extinguishers is placed near all the laboratories.
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~ CARBON FOOT PRINT MANAGEMENT
Need
_ The most common Monuamuecubon dioxide, water vapour, methane, nitrous
°#ﬂ°ﬂﬁ%'bflﬂdlqmmms, carbon dioxide is the most prominent greenhouse
83, comprising 402 PPm of the Earth’s atmosphere. The release of carbon dioxide gas into the
human activities is commonly known as carbon emissions. The
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18 @ 62.5Kva installed in the college premises, with an
OF10 ltrs of diesel every month. Emissions due to use of DG,

Plion per annum (2023-2024) 120 itrs
o0 per annum @264 Kg/ltr 317
§ in kg per person 0.43 annum. -
ommercial LPG cylinders of 19 kg are used in the canteen
i once every month, Emissions due to use of LPG. 1

e
. kg
26 NOs
160 kes
3Kegs
1368 Kgs
187Kgs

* The college has mﬁﬁwqug%ﬂ 0 bu
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diagram given below.

SolidWastes

| Bio-Degradable ' Non-Bio-Degradable
r-.ﬁ----- - - - - - - - [ p—p— ------U--ﬂ
* FoodWaste : ¢ Plastic =
| K o i
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:CampusGreenery:

The college is completely covered with mature trees grown for more than 10 years. The

total number of mature trees available in the college campus is 510 with 42 varieties of

trees.Apart from the mature trees; preserving the ecology; the entire college campus is planted

with various flowering shrubs and bushes.

Total No.of MatureTrees available i
campusis§710which contributs

20.4TonsofCOemission/Annum

Energycalculation

2--Caloriﬁcvalueofbiogasisaboutti,78Okc.al/m?’(i.e., 20MJ/m3) 3—Calorific

value of LPG is 11,500 kcal/kg

& Annual savings of LPG is around 2,146kg

reduces 5.6 Tons of CO2Emission/Annum.

*

:RecommendationsforIndoorPlantsasNaturalAirPurifier:

» Indoor plants not only do plants look good while bringing life to our living space. they
also help purify the air, according to a NASA study that explains that even a small plant
inside the work space can help remove at least three household toxins (think benzene.

formaldehyde, and trichloroethylene, which are carcinogenic chemicals ‘qo' nonly found

in stagnant indoor environments).
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sBio—Diversity intheCampus:

Biodiversity is all the different kinds of life you'llfind in one arca the variety of animals.
plants, fungi, and even microorganisms like bacteria that make up our natural world
Fach of these species and organisms worktogether in ecosystems, like an intricate web.,
to maintain balance and support life.
Biodi\'crsil_\'suppm‘lscvcr)-*lhinginnulurctlmlwcnwcduysurvi\'c:!mnl.clc;nm;ncr;:mi shelter
Ganesh College of Engineering, Salem campus isblessed with more varietiesof resident
birds (species always living inside the campus) and amphibians (Amphibians are small

vertebrates that need water, or a moist environment, to survive).

:RecommendationstomaintainBio-Diversity:

Bird Sighting and Survey: Conduct a dedicated bird sighting and identify the list of
birds both residing birds and migratory birds available in the college campus

Prepare the list of birds with their local name, scientific name, their average life time.
nesting facility created by the bird and photo of the bird. Show case the result to all the
stake holder and inculcate a habit of friendly environment

Discuss with theornithologists and facilitatetheenvironment with morebirds coming to
the campus and especially migratory birds.

Reptile & Amphibian survey: Similar to bird survey: conduct a survey to list the
amphibians available in the campus

Amphibian and reptile surveysare often performed aspart of the Green Audit processor
terrestrialsurvey. These surveys are effective at detecting the presence of even the most
elusive species.

Since Ganesh College of Engineering, Salem campus has an excellent pond: it is highly

recommend conducting the frog and toad survey around the pond and identifying the

species.
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Fig.7: Diagram illustrating approaches to conduct the survey at a water
body

Attur Main Road, Mettupatti,
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L.3:Sourceof Water, StorageandDistribution:

Table-11showsthesourceofater.location ofstoragealongwiththeir application.

Table-11:SourceofWater,LocationofStorageandApplication

TypeofWater Source Application
Bore Water e Bore-1:EastSide—460ft  Inputto theROplant
(Interconnected) e Bore-2;A-BlockBack-460ft

e CookingUtensilCleaning.

Bore-3:B-BlockFront-300ft i
ore ockFron « Bathing&ClothWashing

RainWater(8N e the
Ao e Collectedfromi)buildingsrunoff and i A iy
+OnePond & ground
11) road run-offs
« Each building has one RWH waterlevel

e Small pond is also

available to

Collecttherainwater
§ « RO Water. Drinking
- |TreatedWaterusingROPlant(2Nos)fromBoreand Well Water and
1 ; Cooking

o GreyWater:Gardening&
Toilet Cleaning (Good

Imitative)

e 10,000Litres







In general the flush tank capacity may be 8 to 10 Liters (depends on make and model).

Water savings also leads to power saving it saves the operating duration of the water

pumps directly.

WarerHarvestin

« Theauditteamappreciates theeffects takenbythemanagementofGaneshCollegeof
Engineering, Salem for harvesting the rain water almost in all buildings.

. Tl'tcroofarcaissoarmngcdtocolIccltherainwatcrandlhenpassedthroughproper piping system.
and then bring back to the RWH pits which are located close to each pits

*  The building runoffarecollectedthrougheachpits mostlylocatedineachbui Idings. Common

area and road run-ofT are properly collected and routed to nearby water body.

Fig.4: Rain Water Harvesting (RWH) system & Water Body implemented
inthe College
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