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Hiran Prashanth
Environmental Sustainability Auditor

Carbon footprint and Energy audit at TOMS College of Engineering (TOMS)

The Sustainable Living Inc acknowledges with thanks the cooperation extended to our team for

completing the study at TOMS College of Engineering (TOMS).

The interactions and deliberations with TOMS team were exemplary and the whole exercise was

thoroughly a rewarding experience for us. We deeply appreciate the interest, enthusiasm, and

commitment of TOMS team towards environmental sustainability.

We are sure that the recommendations presented in this report will be implemented and the

TOMS team will further improve their environmental performance.

Kind regards,

Yours sincerely,

Hiran Prashanth

Environmental Sustainability Auditor
Sustainable Lip\[mﬁ In
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'g,o'mpaniesvln 12.c_ountries around the world.

lean Prashanth has helped more than 150 organizations around the w

neutrality. Apart from carbon neutrality, Hiran Prashanth has also facilitated orgamzations

achieve net-zero energy, water neutrality, and zero waste to landfill. He has audited more than

500 companies for their sustainability performance.

il

Hiran Prashanth was awarded the ‘Best Sustainability Assessor’ by the Honorable Minister for
HRD, Mr. Prakash Javadekar. Hiran Prashanth is a ClI certified carbon footprint expert and a
resource efficiency expert. He has trained more than 1000 industry personnel across the world on
climate change and sustainability. He is a guest a faculty at IIM Lucknow and SIBM, Pune. His

credentials can be found on Hiran Prashanth | LinkedIn. Sustainable Living Inc provides services

on carbon footprint, energy audit, resource management and embodied carbon.
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fferent. Built environment, especially an educationa
ironment due to

tlonal institution is no di
t. Impact on the envir
institute is promin nt

int on the environmen

has a considerable footpri
eration

er usage and waste gen
ed to reduce the ove

in an educational

consumption, wat
rall enwronmental fo

Therefore, there is an imminent ne

institution.

(TOMS) firmly believes that there

TOMS College of Engineering
heir environmental

As an Institution of higher learning,
enges and improve t

is an urgent need to address the environmental chall
footprint.

powered street lamps in its campus.

stalled 20 numbers of solar
y efficiency lamps.

True to its belief, TOMS has in
entional lamps with energ

process of replacing conv

TOMS is also in the
TOMS team for their efforts.

sustainable Living Inc Team congratulates

mmend the following to be taken by the

Keeping TOMS’s work in energy efficiency, we reco
competent team at TOMS:
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en 4ronmental footprint of an organization. TOMS has already installed solar po
lamps in its campus. By increasing the share of renewable energy in TOMS energy portfoho

overall carbon footprint of the college can be reduced. Considering a minimum available rooftop
area in campus building, a minimum of 10 kW

p of solar PV can be installed. As an initial step,
TOMS could look at installing 2.5 kWp of solar PV which can generate 4050 units per year. The

renewable share will also reduce the 3.3 MT CO2e. Achieving carbon neutrality should be one of
the major objectives of TOMS.

Installation of biogas plant: In 2022-23, TOMS had used 3.44 MT of LPG. There is an opportunity
to install a biogas plant to generate biogas from sewage water. Presently, sewage water is being
let out to the drain without treatment. An opportunity exists to generate biogas from the
untreated sewage water and use the generated biogas to substitute LPG used in the college. By

generating biogas from sewage water, about 0.93 MT of LPG can be replaced which will result in
carbon savings of 2.79 MT CO2e.

Improve energy efficiency of the college: It is recommended to adopt latest energy efficient

technologies for reducing energy consumption in fans, lighting, and air conditioners. We

recommend the following projects to be implemented at the earliest:

e Replace conventional 70W ceiling fans with energy efficient BLDC fans of 30W

e Installation of Air conditioners energy savers

3 4 o /
e Replace conventional lamps with LED lamps. //\2 ;
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and as energy prices increase,

ner costs represent a significant expense for colleges,
institutions are facing an increasingly challenging financial landscape. By implementing energy-

efficient measures, colleges can reduce energy consumption and save money. For instance,

energy-efficient lighting, heating, ventilation, and air conditioning (HVAC) systems can significantly

reduce energy usage in buildings. Similarly, energy-efficient equipment such as computers,

printers, and other office appliances can also contribute to energy savings. Additionally,

implementing renewable energy sources, such as solar panels, can help reduce energy costs and

provide a reliable source of energy.

Sustainability
Sustainability is a critical aspect that colleges must consider to reduce their carbon footprint and

promote environmental conservation. By promoting energy efficiency, colleges can reduce their
carbon emissions and contribute towards a sustainable future. Additionally, colleges can adopt
sustainable practices such as using recycled materials and reducing waste to reduce their

environmental impact. Sustainability has become a significant issue for students, and it can play a

critical role in attracting prospective students to colleges.
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s are desig e

'bui'ldfing standards are cntlcal to ensuring that building and
n building standards such

efficiency in mind. Colleges can adopt gree
) to ensure that their buuldings are deslgne

energy-effi iclent: u

ve'nér'gy
'En'ergy and Environmental Design (LEED
nability in mind. These standards promote
s that contribute towards redu

constructed with sustai

designs, renewable energy usage, and sustainable practice

energy consumption and promoting environmental conservation. Green buildings are also

healthier for occupants as they provide better indoor air quality, natural lighting, and thermal

comfort.

Increased Resilience
Energy efficiency is critical to ensuring that colleges are resilient and prepared for emergencies. By

implementing energy-efficient measures such as backup power systems, colleges can ensure that

their facilities remain operational during power outages or emergencies. Additionally, renewable
’
ener g
gy sources such as solar panels can provide a reliable source of energy, reducing the
’

dependence on the grid. This can be critical in times of natural disasters or other emergencie
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n .|t_i'<'_>nihg, ceiling fans, and biogas pdtentiél.

dét‘a s the carbon emissions from college operations. For carbon emnssuons pe
’ )

PS 2 emissions are calculated from the data submitted by TOMS. The report emphaslz

HG emission reduction potential possible through a reduction in power consumption.
bmission of Documents

Carbon footprint and energy audit at TOMS was carried out with the help of data submitted by

TOMS team. TOMS team was responsible for collecting all the necessary data and submitting the
relevant documents to Sustainable Living Inc for the study.

Carbon Footprint and Energy Audit

Data submitted and collected was used to calculate the carbon footprint of the campus and assess

energy consumption and finally provide necessary recommendations for environmental
improvement.

Note

Carbon footprint and energy audit are based on the data provided by TOMS team and discussions

the Sustainable Living Inc team had with TOMS team. The scope of the study does not include the

exclusive verification of various regulatory requirements related to environmental sustainability.

Sustainable Living Inc has the right to recall the study if it finds (a) major violation in meeting the

environmental regulatory requirements by the location and (b) occurrence of major accidents,

leading to significant damage to ecology and environment.
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Carbon footgrint calculations:

- Tohelp delineate direct and indirect emission sources, improve transparency, and provide utility

for different types of organizations and different types of climate policies and business goals,

three “scopes” (scope 1, scope 2, and scope 3) are defined for GHG accounting and reporting

purposes.

For calculating carbon footprint of the campus, Scope 1 & Scope 2 emissions are being considered.
Since day scholars use college provided transportation and hostelers stay in campus, Scope 1 and

Scope 2 are the highest contributor to overall emissions. For this reason, Scope 3 is not being

calculated.

Scope 1: Direct GHG Emissions
Direct GHG emissions occur from sources that are owned or controlled by the company, for

example, emissions from combustion in owned or controlled DG sets, canteen, vehicles, etc.;
emissions from chemical production in owned or controlled process equipment. Direct CO2

emissions from the combustion of biomass shall not be included in scope 1 but reported

separately.
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| Scope 1 emissions of TOMS

18.20 Tons (for year 2022-23)
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Total Emissions  Offset/Avoided Net Emissions
Emissions
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rlSmpe 1 lScopeiI

Scope 1 18.20 MT CO2 eq.
Scope 2 9.20 MT CO2 eq.
Total 27.40 MT CO2 eq.
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R
ey tasks that needs to be executed to achieve the renewable energy targ ‘ o e

¥l

' DS ired, available
e Specific financial break up for each of the projects highlighting the amount requir

. and the utilization status as on date

A regular review mechanism to ensure progress along the lines of the roadmap should be

framed

e The roadmap should also highlight important milestones/key tasks, anticipated bottleTOMSks &

proposed

Renewable energy roadmap should be used as a base to frame GHG emissions reduction target

It is suggested to use the developed renewable energy roadmap to correlate the GHG reduction
that each of the renewable energy project will achieve. This approach will provide a base to set
targets for reduction in GHG emissions. The action plan for renewable energy will shoulder the

action plan for GHG emissions reduction and work towards achieving carbon neutrality.
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mrw to the consumers from renewable energy sources. RESCO OT _

~ you consume the electricity.
e Solar Power Plant is owned by the RESCO or Energy Company

e Customer must sign a Power purchase Agreem
agreed tariff and tenure

e Customer only pays for electricity consumed

e RESCO developer is responsible for its annual operations & maintenance (0O&M)

e The RESCO gets the benefit by selling the s

Use rooltop for installation

.............. e
[‘hy for elociricity consumed

l I Pay for exira anargy sold |

2 RESCO

Customer 'l g i | Owns the Rosponsible for Uﬁl“y
Pay on per unit y M solav power Installation Gfid
price basis m systom & O&M
)
of
! |
T Generate Power mm Sell Extra Energy
)
i ,fi\ Solar Power Plant \ @\\‘\‘G
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oo\ 3 X0 \(_7
/ 0\‘ 0<< o

0\« \\‘ * N “
\s,ag W 8 \(\\,
<Q é@k?*

18 «©

ent (PPA) with actual investor at mu

urplus power generated to the DISCOM




ucthh Potentl‘ai of Wastewater
The sewage water is a useful Waster as 1% of it 1OJCCLEURLA :
anaerobic digestion will produce biogas. Wastewater is the effluent from household, _commett’i;gi s
establishments and institutions,

hospitals, industries and so on. Sewage water source contains
large amount of organic material which can be efficiently recovered in as sludge which and when
subjected to anaerobic digestion, the sludge produces methane gas (biogas).

Biogas is a mixture of gases containing 50-75% Methane, and 25-50%Carbon dioxide while 0-10%
Nitrogen, 0-3% Hydrogen disulphide and 0-2%

Hydrogen may be present as impurities which is
produced by anaerobic digestion of organic material i.e. a sequential enzymatic breakdown of

biodegradable organic material (Biomass) in the absence of oxygen. The process is usually carried
out in a digester tank known as biodigester. Biogas is an important energy source used as cooking
gas, to generate electricity, etc. thus producing biogas from wastewater is an efficient and
sustainable waste management and renewable energy technique. One of the major environmental
problems of the world today is waste management and wastewater constitutes a huge

environmental problem to the society thus the need for wastewater treatment to recover and also
recycle the recovered water for usage.

19



Wastewater treatiment plant

The physical process: this is the mechanical treatment of the water that involves removal of debris
from the raw wastewater right from the point it enters the plant. The screening and primary

settling of debris. Wastewater enters the treatment plant through the inlet chamber from where it

is channeled to the coarse screen that removes solid waste.

The biological process: this involve the biotreatment of the sewage in the bioreactors. It is the ’

heart of the treatment plant where a biological process takes place. The bioreactors of a treatment

plant are usually large tanks consisting of several mammoth rotors and submersible mixers. While

the rotor introduces atmospheric oxygen into the sewage, the submersible mixers keep the

biomass in suspension thus several reactions takes place in the bioreactors.

20




'bid'dlgéstion_whereb‘y;’m roorg:

hane/carbon dioxide used to.

d sludge) is the main fee
atment plant and

e ,
e absence of oxygen to produce met

| heat. Sludge from the treatment plant (primary and activate
uction plant of a wastewater tre

The combine sludge resulting from primary

i (biodegradable organic matter) in the biogas prod

the biogas production process involves series of steps.
ed and thickened to a dry solids content of up to

7% before entering the digesters. Optionally, the sludge can be pretreated by disintegration B
¥y

the anaerobic digestion process, the sludge is

and secondary water treatment is gathered, siev

technologies with the aim to improve the gas yield. In

pumped into the anaerobic continuously stirred tank reactors where digestion takes place.

In the process, microorganisms break down part of the organic matter that is contained in the
sludge and produce biogas, which is composed of methane, carbon dioxide and trace gases. The
raw biogas produced is dried and hydrogen sulphide and other trace substances removed and
burned in burners after treatment. The digested sludge is dewatered, and the water reintroduce

into the treatment plant while the remaining undigested matter used for organic fertilizer.

D
/

LI

N\ v
( C
> 4 \/ R

»\\)"

21







o

] e)ils'tihﬁ ceiling fans with BLDC super fans. There are 135 fans ld;ie.raftiﬁns_ in

o

€

Instead of conventional ceiling fans, latest technology BLDC fans which consume only 30W can be

a synchronous electric

installed in the newly constructed building. A brushless DC (BLDC) motor is

motor powered by direct-current (DC) electricity and having an electronic commutation system,

rather than a mechanical commutator and brushes. A BLDC motor has an external armature called

the stator, and an internal armature called the rotor.

The rotor can usually be a permanent magnet. Typical BLDC motor-based ceiling fan has much
better efficiency and excellent constant RPM control as it operates out of fixed DC voltage. The
proposed BLDC motor and the control electronics operate out of 24V DC through an SMPS having
input AC which can vary from 90V to 270V. The operational block diagram of a BLDC motor is as

follows:

23
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~ With the replacement of existing ceiling fans with Super Fans the energy c0
~ reduce by 55% per fixture. Considering 100 fans being replaced with super-

3.50 kW can be saved. Considering the average operating hours to be 2000 and unit cost as Rs.

7.50, the calculations are as follows:
Total no. of fans in college
Energy consumption per fan

Total energy consumption of fans

Super-efficient BLDC fans energy consumption :

Savings from 70W to 30 W

Total savings in fans energy consumption
Savings per year
Investment

Annual emission reduction potential

7
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nsumption is likely to

efficient BLDC fans,

135

70 W

70W X 100 fans
7 kW

30 W

55%

55% of 7kW
3.5 kW

3.5 kW X 2000 hrs X Rs. 7.50 / unit
Rs. 0.75 Lakhs
Rs. 2,50, 000

52 months
6.00T CO2 ,T\l ©
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nergy from the sun is then used to heat water and store it in an insulated tank. The s!
-off switch, but it uses the sunllgh

‘connected to electricity supply and thus does not have an on

throughout the day to heat the water and store it in the storage tank. Most of the solar water

heater on a sunny day can provide heater water at about 68° +5° C temperature. Water from the

storage tank can then be used for any application as desired. One can feed this heated water to

the electric geyser so that when sunlight is not enough, it uses electric energy to heat the water to

the desired set temperature. This is also called Hybrid Water Heater.

Flat Plate Collectors (FPQ) System Evacuated Tube Collectors (ETC) System

Long lasting as they are metallic. But are .
Cxoersive Tragile but cheaper.
Can work [n colder regions with sub zero regions where the
temperature but will need an anti freeze o ;f'?:‘r_ff;:‘ﬁ:u sub zero.
solution. g

In places with salty water a heat exchanger  Reguire regular cleaning where the water is
is required with FPC system saity.

Benefits of a 100 lts Solar Water Heater in India.
Northern Region  Eastern Region  Southern Region  Western Region
Expected no. of days of use of hot water per year 200 days 200 doys 300 days 250 doys

Expected yeorly electricity saving on full use of 1000 1000 S0 1250

solar hot water (unifs of electricily)
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=3 kW

saving would be 3 KW- A

‘;'Th‘erefore, for heating 100 litres of water, the energy
~ Cost of 500-liter EPC solar water will be Rs. 60,000.
For a 500-litre solar water heater the energy saving will be 15 kW.
Cost saving for 250 days of operation will be Rs. 28,000.
Pay back will be in 25 months.




 in energy through hghtmg fixtures can be

fixtures with LED’s meeting the required LUX Ievels The LED’s being
s the more sustainable option. The repl (

e. change the old fixture w

onsummg while maintaining the equivalent lux i
per failure replacement pollcy i.

| of lighting fixtures should be done as

LED when it fails

Advantages of LED

e Lower energy consumption: The energy ¢
other conventional sources for the same a

n of LEDs is low when compared to the

onsumptio
mount of Lumen output.

Performance comparison of different type lights

Type of Lumen/ CRI Life hours
Lamp Watt
HPSV 90-120 Bad (22-25) 15,000-
lamps 20,000
Metal 65-00 Good (65- 18,000
Halide 90)
lamps

LED lamps 100-150 Very Good 10,000 —

(> 80) 12,000
Zon




;_cgml‘; uous opentlon or 22 voars of 50% op ﬁon.
witching: LED lights reach its brightness instantly upon switching an

4 chcd on/off without reducing the operational life expectancy.
Grntcr durability and reliability: As LEDs are solid-state devices and uses seml-conducto

material; they are sturdier than conventional sources that use fila

ments or glass. LEDs can also;

withstand shock, extreme temperatures and vibration as they don’t have fragile materials as

components.
e Good Colour Rendering Index (CRI): The colo
ability to show objects as perceived under sunlight is high for LEDs. T

r rendering index, i.e., measure of a light sources’
he CRI of natural sunlight

is 100 and LEDs offer CRI of 80 and above.
used light and reduced glare. Moreover, it does no
or solar lighting as low-voltage power supply is

e LED offers more foc t contain pollutants like

mercury. LED technology is highly compatible f

enough for LED illumination.
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LED Havells India Ltd |Mr. Sunil Sikka sunil.sikka@havells.com 0120-4771000
Kwality Photonics | Mr. K. Vijay ; LS +91402712
LED Sl KomarGurta kwality@kwalityindia.com 3555
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Certificate of Completion

This is to certify that

TOMS COLLEGE OF ENGINEERING

has successfully completed

Carbon footprint study and energy audif

The study was completed by Sustainable Living InC




