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1. Introduction

An energy audit is a survey in which the study of energy flows for the purpose of
conservation is examined at an Organization. It refers to a technique or system that
seeks to reduce the amount of energy used in the Organization without impacting the
output. The audit includes suggestions of alternative means and methods for achieving
energy savings to a greater extend. Conventionally, electrical energy is generated by
means of fossil fuels, hydraulic and wind. The availability of fossil fuels and their
depletion rate, insist the need for alternate energy systems and conservation of electric
energy. In general, the primary objective of an energy auditing and management of
energy consumption is to offer goods or services at the lowest possible cost and with
the least amount of environmental impact (Backlund and Thollander, 2015). The need
for an energy audit is to identify the savings potential and cost reducing methods,
understand the ways in which fuel is used, where, the waste occurs and find the scope
for improvement.

An energy audit is proposed and conducted to ensure that energy saving practices
are implemented and followed in Educational Institutions and Industrial sectors in a
sustainable way. Preparation and completion of a questionnaire, physical examination
of the campus, observation and examination of documentation, key person interviews,
data analysis, measurements and suggestions are all part of the audit process. Energy
audit involves several facts including energy savings potential, energy management,
finding alternatives, etc. (Cabrera et al, 2010) With these facts in mind, the audit’s
specific objectives are to assess the competence of the sustainability management and
control system, as well as the departments’ compliance with applicable rules, policies
and standards. It has the potential to have a significant influence on the organization’s
operational cost as well as the environmental impact (Singh ef al, 2012).

Energy Conservation Building Code (ECBC) is established in the year 2017
which provides minimum requirements for the energy-efficient design and construction
of buildings across India. It also provides two additional sets of incremental
requirements for buildings to achieve enhanced levels of energy efficiency that go
beyond the minimum requirements (Gnanamangai et al, 2021). Bureau of Energy
Efficiency (BEE) came into force in 2002 towards implementation of energy saving
practices in an Organization. Energy-efficiency labels are information affixed to
manufactured products and usually communicate the product energy performance
(Ingle, 2014). BEE has developed a scheme for energy efficiency labelling of buildings
coinciding with the star ratings of the building at accelerating energy efficiency
activities. BEE Star Rating Scheme is based on actual performance of the building as
well as equipment in terms of specific energy usage termed as ‘Energy Performance
Indicator’ by means of star ratings labelled items used which will be useful for energy
savings in a sustainable manner (Mishraand and Patel, 2016).

Energy audit programme provide aid in maintaining a focus on energy price
variations, energy supply availability and efficiency, determining an appropriate energy
mix, identifying energy-saving technology, retrofitting for energy-saving equipment
and so on. In general, an energy audit process dealt with the driving conservation
concepts into reality by giving technically possible solutions within a specified time
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limit while also considering the economic and other organizational issues (Asnani and
Bhawana, 2015). It also dealt with the uncover ways to cut operating expenses or reduce
energy use per unit of production in terms of savings. It serves as a “benchmark”
(reference point) for managing energy in the organization for planning more energy-
efficient use across the board (Cabrera et al, 2010).

2. Needfor an Energy Audit

In any Organization, the three top operating expenses are often found to be
energy (both electrical and thermal), labour and materials. If one were to relate to the
manageability of the cost or potential cost savings in each of the above components,
energy would invariably emerge as a top ranker, and thus energy management function
constitutes a strategic area for cost reduction. Energy Audit will help to understand
more about the ways energy and fuel are used in any industry, and help in identifying
the areas where waste can occur and where scope for improvement exists. The Energy
Audit would give a positive orientation to the energy cost reduction, preventive
maintenance and quality control programmes which are vital for production and utility
activities (Wang et al, 2013). Such an audit programme will help to keep focus on
variations which occur in the energy costs, availability and reliability of supply of
energy, decide on appropriate energy mix, identify energy conservation technologies,
retrofit for energy conservation equipment etc. In general, Energy Audit is the
translation of conservation ideas into realities, by lending technically feasible solutions
with economic and other organizational considerations within a specified time frame.
The primary objective of Energy Audit is to determine ways to reduce energy
consumption per unit of product output or to lower operating costs. Energy Audit
provides a “bench-mark” (Reference point) for managing energy in the organization
and also provides the basis for planning a more effective use of energy throughout the
organization.

Eco-campus concept mainly focuses on the efficient use of energy and its
conservation including savings opportunities in a sustainable manner. It also focuses on
the reduction of contribution to carbon emissions, carbon footprint calculation,
procurement of star rated equipment for a cost effective and secure supply of energy,
encourage and enhance energy use conservation in all buildings, reduce the
organization’s energy consumption, reduce wastes to landfill, and integrate
environmental considerations into all contracts and services considered to have
significant environmental impacts (Wang et al, 2013).

Auditing for Energy Management may be studied in terms of energy savings and
opportunities. In general, energy cannot be seen, but we know it is there in wire, pipes
and other non-living materials because we can see its effects in the forms of heat, light
and power. This indicator addresses energy consumption, energy sources, energy
monitoring, lighting, vehicle movement, electrical and electronics appliances, and
transportation. Energy use is clearly an important aspect of campus sustainability and
thus requires no explanation for its inclusion in the assessment. However, energy saving
and opportunities may be taken into consideration while energy is extensively used. An
old incandescent (tungsten) bulb uses approximately 60W to 100W while an energy
efficient light emitting diode (LED) uses only less than 10W which indicated the
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positive indication on energy savings. Energy auditing deals with the conservation and
methods to reduce its consumption related to environmental degradation. In addition,
suggestions and recommendations might be given after auditing which in turn useful
for energy savings. It is therefore essential that any environmentally responsible
institution examine its energy use practices at least once in two years using internal and
external auditors.

The conduct of energy audit using internal and external energy auditors is
playing important role in any organization in terms of energy management. It is able to
measure the impact of energy potential in an organization so that we can determine
better ways to manage the impact on environment. In addition to the water, liquid and
solid wastes, biomedical and electronic wastes energy potential and biodiversity audits,
attempts may be made to measure the carbon footprint in the organization based on the
amount of carbon emissions created by the electrical appliances, vehicles and human
population (Vinothkumar et al, 2021). It undertakes the measure of bulk of carbon
dioxide equivalents exhaled by the organization through which the carbon accounting
is done. It is necessary to know how much the organization is contributing towards
sustainable development in terms of energy management is being done. It is therefore
to recommend to measure the carbon footprint in each organization which may be useful
for maintaining the ecofriendly campus to the stakeholders.

3. Aims and Objectives aeh EnergyAudit

An energy audit is a useful tool for developing and implementing comprehensive
energy management plans of an Organization. The aim of an energy audit is to identify
the energy efficiency, conservation and savings opportunities at the premises of the
audit sites in a systematic manner. The audit process is carried out as per the following.

e Review of energy saving opportunities and measures implemented in the audit
sites.

e Identification of additional various energy conservation measures and saving
opportunities.

e Implementation of alternative energy resources for energy saving opportunities
and decision making in the field of energy management.

e Providing a technical information on how to build an energy balance as well as
guidance to be sought for particular applications.

e Detailed analysis on the calculation of energy consumption, analysis of latest
electricity bill of the campus, understanding the tariff plan provided by the central
and State Electricity Board.

e List ways that the use of energy in terms of electricity, electric stove, kettle,
microwave, LPG, firewood, Petrol, diesel and others.

¢ Analysis of electricity bill amount for the last two to three years, amount paid for
LPG cylinders for last one year and amount paid for water consumption for human
beings and watering to the plants.

e Use of incandescent (tungsten) bulb and CFL bulbs, fans, air conditioners, cooling
apparatus, heaters, computers, photo copiers, inverter, generators and laboratory
equipment and instruments installed in the organization (for example- 60 watt bulb
x 4hours x number of bulbs = kwh).
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e Alternative energy sources / nonconventional energy sources are employed /
installed in the organization (photovoltaic cells for solar energy, windmill, energy
efficient stoves, Biogas, etc.).

e Creating awareness among the stakeholders on energy conservation and
utilization.

4. Benefits oin Energy Audit

> Reduced Energy Expensé8ie most obvious benefit is that the less energy the
Organization uses, the less money that the Organization will have to spend on
energy costs.

> ldentify ProblemsAn energy audit can also help to identify any issues that the
equipment might have. For example, the auditor could find small leaks in the
compressed air system. These leaks would cost a significant amount of money if
it is not noticed. Auditors can also detect dangerous health risks like the carbon
monoxide that’s emitted from equipment that hasn’t been vented properly. With a
regular energy audit, the organization will be able to address these kinds of issues
promptly to help ensure the health and safety of the staff members.

> IncreasedEmployee ComfortDuring the audit, the Organization might learn
about changes that have been made regarding insulation and air sealing.
Completing these enhancements will help create a more reliable and more
efficiently cooled or heated space for the employees. In turn, more comfortable
employees tend to be more productive, so not only will the Organization save on
energy costs, but may also improve overall well-being.

> Personalized RecommendatioW&rking with an energy expert can help learn
about new energy-efficient technologies. The professional will customize a plan,
recommending which upgrades will give the most return on investment. These
might include updated lighting systems, a new HVAC system, weatherization
measures like insulation and air sealing, and more. While some of the
recommendations might have a substantial up-front cost that many of them will
pay for themselves in a short period of time with significantly reduced energy
expenses.

> Show Environmental ConcerBy taking steps to be more energy efficient, the
Organization will be showing the employees and clients that the organization cares
about the impact on the environment.

> Increased Property ValuéJsing the recommendations of an energy auditor to
make facility more energy efficient could also help to increase its overall worth.
Things like solar panels, high-efficiency LED lighting, and weatherization
procedures are all things that contribute to a higher property value.

> Longer Equipment Lifespamn energy auditor might recommend to update
some of the equipment for maximum energy savings. If the Organization decide
to upgrade, it will not only save on energy costs, but also expect the equipment to
last a long time. This is because newer, more energy-efficient equipment doesn’t
have to work as hard as older, outdated units to provide the same level of
performance.

> Energy auditevaluation:Energy audits will evaluate the Organization “as a
whole”, the goal is not to evaluate single measures but to consider a wide range of
available alternatives (Electrical, Mechanical, Envelope and Water).
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> Energy audit OpportunitiesThe audit will not only inform about the
opportunities but also provide information with financial analysis. This will enable
prioritization based on financial benefit and return on investment. It provides
technical information regarding the proposed energy conservation measures.

> Energy audit quality analysis:good quality audit will analyse the historical
energy use and find potential issues using statistical methods. Provide information
with emissions analysis to help understand the benefits of the decisions from an
environmental standpoint. Understand where energy is used and which areas are
worth focusing on the most. Provide benchmark information to help understand
the energy use performance compared to others.

5. Procedures followed am Energy Audit

In order to conduct an energy audit, several methods are adopted in the audit
sites in which walk-through audit is conducted. The balance of total energy inputs with
total energy outputs and identification of all energy streams in a facility are taken into
account. The amount of energy used by each of its energy streams are calculated as per
the methodology mentioned in the Manual of Gnanamangai et al (2021) and
Vinothkumar et al (2021). The top three operating expenses of the Organization are
typically observed to be energy (both electrical and thermal), labour and materials.
During the audit, physical verification of Lighting, Ceiling, Table and Exhaust Fans,
A/C machines, Solar panels, Heaters, Generators, Uninterrupted power supply
machines and ventilators load fixtures and verification of installed energy efficient
system’s capacities are carried out. Inspection of when the cost or prospective cost
savings in each of the above components are considered, energy always wins, and the
energy management task becomes a key cost reduction area. The energy audit assisted
in better understanding how energy and fuel are used in the Organization as well as
identifying waste factors and development potential towards energy savings
opportunities. Finally after the audit process, the energy audit included suggestions for
energy cost reduction, preventive maintenance and quality control activities, all of
which are critical for the utility operations in the auditee (Organization).

The audit involved visiting the campus and physical verification of the loads and
sources installed. The entire campus is divided into different sections and those sections
are audited in which electrical fittings and energy supply are monitored. The production
process flow is studied and electricity consumption are measured. Location of the
electrical machines, conditions of them and their accessories are inspected through
physical verification is observed as per the regulation of Indian Green Building Council
(IGBC, 2021) and World Green Building Council (WGBC, 2021). The energy bill from
the supply utility company (Example: Tamil Nadu Electric Generation and Distribution
Corporation Limited, Chennai) is audited and assessed for the load demand requirement
and efficient consumption of energy. Stakeholders are interacted with the scope for
improvement and energy management during the audit. Potential areas in which the
scope of energy conservation and saving opportunities available in the current context
have been identified and suggested for implementation to the Organization. The level
of carbon dioxide might be measured in different places across the Organization campus
using a portable CO2 Analyzer to calculate the carbon footprint. It may be useful to
check where carbon emission is prominent which could be taken into account to reduce.
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The audit involves visiting physical position of load & carry out inventory of
load. Due measurement of electrical load of equipment and circuit is carried out. Energy
bill received from TNEB is audited & studied for KWH requirement & how efficiently
energy is used. Various positions are interacted, familiarized with energy audit &
involved for successful & result oriented energy audit. Energy conservation & saving
opportunities are identified during round & measurement for implementation.

6. Types of Energy Audit
The type of Energy Audit to be performed depends on:
« Function and type of industry
o Depth to which final audit is needed, and
« Potential and magnitude of cost reduction desired

Thus Energy Audit can be classified into the following two types.
I. Preliminary Energy Audit
II. Detailed Energy Audit
III. Potential and magnitude of Energy Audit
IV. Comprehensive Energy Audit

6.1. Preliminary Energy Audit Methodology
Preliminary energy audit is a relatively quick exercise to:
« Establish energy consumption in the organization
« Estimate the scope for saving
o Identify the most likely (and the easiest areas for attention
o Identify immediate (especially no-/low-cost) improvements/ savings
o Set a ‘reference point’
o Identify areas for more detailed study/measurement
o Preliminary energy audit uses existing, or easily obtained data.

6.2. DetailecEnergy Audit Methodology
A comprehensive audit provides a detailed energy project implementation plan

for a facility, since it evaluates all major energy using systems. This type of audit offers
the most accurate estimate of energy savings and cost (Rajalakshmi et al, 2021). It
considers the interactive effects of all projects, accounts for the energy use of all major
equipment, and includes detailed energy cost saving calculations and project cost. In a
comprehensive audit, one of the key elements is the energy balance. This is based on
an inventory of energy using systems, assumptions of current operating conditions and
calculations of energy use. This estimated use is then compared to utility bill charges.
Detailed energy auditing is carried out in three phases: Phase I, II and III.

Phase I - Pre Audit Phase

Phase II - Audit Phase

Phase III - Post Audit Phase

6.3. Potential and Magnitude ah EnergyAudit

A structured methodology to carry out an energy audit is necessary for efficient
working. An initial study of the site should always be carried out, as the planning of the
procedures necessary for an audit is most important.
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Initial Site Visit and Preparation Required for Detailed Auditing
An initial site visit may take one day and gives the Energy Auditor/Engineer an
opportunity to meet the personnel concerned, to familiarize him with the site and to
assess the procedures necessary to carry out the energy audit.
During the initial site visit the Energy Auditor/Engineer should carry out the following
actions: -
o Discuss with the site’s senior management the aims of the energy audit.
o Discuss economic guidelines associated with the recommendations of the audit.
o Analyse the major energy consumption data with the relevant personnel.
o Obtain site drawings where available — building layout, steam distribution,
compressed air distribution, electricity distribution etc.
o Tour the site accompanied by engineering/production

The main aims of this visit are:

o To finalise Energy Audit team

o To identify the main energy consuming areas to be surveyed during the audit.

o To identify any existing instrumentation/ additional metering required.

o Todecide whether any meters will have to be installed prior to the audit eg. kWh,
steam, oil or gas meters.

o To identify the instrumentation required for carrying out the audit.

o To plan with time frame

o To collect macro data on major energy consuming centers

o To create awareness through meetings/ programme.

6.4.ComprehensivEnergyAudit

Depending on the nature and complexity of the site, a comprehensive audit can
take from several weeks to several months to complete. Detailed studies to establish,
and investigate, energy and material balances for specific plant departments or items of
process equipment are carried out (Bae and Seol, 2006). Whenever possible, checks of
plant operations are carried out over extended periods of time, at nights and at weekends
as well as during normal daytime working hours, to ensure that nothing is overlooked.

The audit report will include a description of energy inputs and product outputs
by major department or by major processing function, and will evaluate the efficiency
of each step of the Organization. Means of improving these efficiencies will be listed,
and at least a preliminary assessment of the cost of the improvements will be made to
indicate the expected payback on any capital investment needed. The audit report
should conclude with specific recommendations for detailed engineering studies and
feasibility analyses, which must then be performed to justify the implementation of
those conservation measures that require investments. The comprehensive energy audit
may be useful to identify the consuming areas to be surveyed during the audit and to
identify any existing instrumentation/ additional metering required. A care should be
taken to identify the instrumentation required for carrying out the audit and to plan with
time frame including the collection macro data on major energy consuming centers. It
will be definitely useful for energy management towards energy savings opportunities
and also useful for the green campus and environment management audits. Due to
energy audit process, cost effective savings may be benefitted by the auditee.
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The information to be collected during the detailechaldits :

1. Energy consumption by type of energy, by department, by major items of
process equipment, by end-use
Energy cost and tariff data
Generation and distribution of site services (eg. compressed air, steam).
Sources of energy supply (e.g. electricity from the grid or self-generation)
Potential for fuel substitution, process modifications, and the use of co-
generation systems (combined heat and power generation).
Energy Management procedures and energy awareness training programs within
the establishment.
Existing baseline information and reports are useful to get consumption pattern.
The audit team should collect the following baseline data:

« Technology, processes used and equipment details

o Capacity utilisation

o Water consumption

o Fuel Consumption

o Electrical energy consumption

e Steam consumption

« Efficiencies / yield

kv

a

7. CarbonFootprintby measuring Carbon dioxide level in the Campus

The level of Carbon dioxide is measured in different places across the
Organization campus using a portable CO2 Analyzer (Non dispersive infra-red meter).
In addition, CO; meter is also displayed the readings of atmospheric temperature,
relative humidity and dew point in the places, where the level COz is measured. The
meter started measurements of CO: level in the atmosphere after powered ON and
updated the readings every second in the display screen. If the operating environment
is changed (example from high to low temperature) which took 30 seconds for CO-
sensor to respond and 30 minutes for flexibility in relative humidity. The meter features
an audible alarm to give warnings when CO2 concentration exceeds the set limit. It
emits beeps (Abt.80Db) when CO» level goes over the set value and stops when any
key (except SET) is pressed or the readings fall below the set values.

The Carbon footprint per year is calculated (www.carbonfootprint.com) based on
electricity usage per year in which CO, emission from electricity and the sum of
transportation per year in terms of number of the shuttle buses service operated by the
Organization and number of cars, motorcycles and trucks entering in the Organization
campus. These factors are multiplied with total number of trips in each day and
approximate travel distance of vehicles covered in each day with a coefficient (0.01) to
calculate the emission of CO; in metric tons per year.

Humans contribute an increase of carbon dioxide emissions by burning fossil
fuels, deforestation, and cement production. Methane (CHys) is largely released by coal,
oil, and natural gas industries. Human activities are responsible for almost all of the
increase in greenhouse gases in the atmosphere over the last 150 years. The largest
source of greenhouse gas emissions from human activities is from burning fossil fuels
for electricity, heat, and transportation (Peters and Romi, 2014).



COIMBATORE INSTITUTE OF MANAGEMENT AND TECHNOLOGY NAAC

An Autonomous Institute approved by AICTE, affiliated to Bharathiar University & Re-accredited with ‘B’ Grade by NAAC (2™ Cycle) 3"‘CYCLE
F Vellimalaipattinam, Narasipuram Post, Thondamuthur (Via), Coimbatore, India-641109
CIMAT www.cimat.edu.in | inffo@cimat.edu.in | +91 83001 49494 | 0422 - 2970131
Criterion VII: - Institutional Values and Best Practices Criterion VII
Key Indicator - 7.1 Institutional Values and Social Responsibilities Metric 7.1.6.1

Report on Energy Audit

Energy Audit
Preparation

Energy Audit )
Ewecubion |

Energy Audit
Reporting

Past-Audit
Activitied

Flow-chart oftheEnergy Audit Methodology

CIMAT



TCIMAT

COIMBATORE INSTITUTE OF MANAGEMENT AND TECHNOLOGY NAAC

An Autonomous Institute approved by AICTE, affiliated to Bharathiar University & Re-accredited with ‘B’ Grade by NAAC (2™ Cycle) 3rdCYCLE
Vellimalaipattinam, Narasipuram Post, Thondamuthur (Via), Coimbatore, India-641109
www.cimat.edu.in | info@cimat.edu.in | +91 83001 49494 | 0422 - 2970131

Criterion VII: - Institutional Values and Best Practices Criterion VII
Key Indicator - 7.1 Institutional Values and Social Responsibilities Metric 7.1.6.1

Report on Energy Audit

fuel
electricity
personnel
transport
offsets
recycling

wraste

Diagrammaticalkepresentation ofatculating Carborkrootprint

8. Energy Audit Process
Energy audit is a sequence of tasks performed in a planned manner. It requires
discussion, survey, collection of data, analysis, and reporting.
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aIk-throughEnergyAudit by the NSF Audit Team

8.1.Steps involved in an Energy Audit
Step 1: Opening meeting among the audit team and auditees
Step 2: Planning and organizing the energy audit
Step 3: Conduct a walk-through audit at different sites
Step 4: Macro data collection and observation
Step 5: Analysis of data collected from the Organization
Step 6: Best practices followed in the Organization towards energy savings
Step 7: Recommendations for further improvement
Step 8: Exit meeting after the audit to discuss about the audit findings

8.2. Systems studied during tBeergy Audit

e Physical verification of lighting, fan a/c machines, ventilators load fixtures.

e Verification of installed energy efficient systems.

e Inspection of Solar panel, Generators, Uninterrupted power supply machines.

e Inspect and verify the maintenance aspects of installed Generators and additional
backup power sources.

e Analyse the electricity consumption through the supply utility company
(Example: Tamil Nadu Electric Generation and Distribution Corporation
Limited, Chennai).

e Review the potential usage of alternative energy resources.

e Review the energy conservation awareness among the stakeholders for optimum
use of electricity and its savings.

8.3. Planning and organizing tlmergyAudit

Planning and organizing are the integral part of the energy audit. An initial visit
to the audit sites is organized and the areas to be inspected are listed. Following the
listing, information on the energy consumption of various blocks in the recent past is
obtained, and a planned analysis is carried out (Shriberg, 2002).

8.4. Walk-throughEnergyAudit Process

Simple audit, screening audit or visual audit are the other names, by which walk-
through audits are addressed. The main purpose of the walk-through audit is to obtain
general information about the sites in which electrical energy is being used at the
maximum. More specific information have been obtained from the maintenance and

CIMAT
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operational people during the time walk-through audit. It also included a walk-through
of the facility to become familiar with the building’s operation and a brief evaluation
of facility utility bills (amount paid for electricity) and other operating data. During the
audit the primary problem areas are discovered.

8.5. Macro Data collection and observation

Current level operation and practices within the campus are assessed and then
the data regarding the number of electrical loads connected in each section are collected.
The electrical load in each building are calculated with respect to the usage of various
equipment and utility current bills in each component including usage of power on
terms of electrical energy. The power ratings of each component and their respective
hours of operation are also observed and documented for preparing the
recommendations to the Organization.
8.6. Measurements ithe EnergyAudit Process

An energy audit required measurements, such as the energy identification and
quantification, and these quantities necessitate the instruments used in a consistent way.
Some of the basic electrical parameters are monitored during the energy audit such as
Voltage (V), Current (I), Power factor, active power (Kw), apparent power (demand in
Kva), reactive power (Kvar), energy consumption (Kwh), frequency (Hz), harmonics,
illumination level, etc. Temperature and heat flow, radiation, air and gas flow, liquid
flow, speed, air velocity, noise and vibration, dust concentration, TDS, Ph, moisture
content, relative humidity, flue gas analysis such as CO., O, CO, SOy, NOy,
combustion efficiency are the mechanical, thermal and other parameters that are
analysed during the audit depending upon the requirements (Pramanik, 2013).

9. About thdnstitute

Kovai Kalaimagal Educational Trust

The Kovai Kalaimagal Educational Trust established in the year 1992 with an aspiration
to quench the educational thirst of the poor and the needy strata of the society
particularly from rural area. It sprouted with the establishment of a school and soon
extended to add Kovai Kalaimagal College of Arts and Science in the year 1996 — 1997,
Coimbatore Institute of Management and Technology in 1996 — 1997, Coimbatore
Institute of Engineering and Technology in 2001 — 2002 and School of Architecture
CIET in 2013 — 2014. The trust is managed by the dedicated team of trustees Dr. T.
Banumathi, Dr. T. Namradha, Dr. K. A. Chinnaraju, Tmt. P. Shanmugadevi, Thiru. S.
Subramanian and Thiru. M. Thangavelu who fully devotes their time for the
development of the institutions under the trust and it is due to their tireless efforts, the
colleges have carved a name for themselves in the academic circle.

Coimbatore Institute of Engineering and Technology

About the College

Coimbatore Institute of Engineering and Technology offers the students with an
advantageous atmosphere with state-of-the-art facilities, distinguished mentors, and
pleasant educational environment. The institution provides employability and
communication skills for the development of students. It provides quality education in
an atmosphere of discipline. The focus is on shaping students to become self-
disciplined, self-dependent and self-confident individuals. Coimbatore Institute of
Engineering and Technology pulls out all the stops to mold the students’ career in such
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a way that they excel in all subtle distinction of life. The College’s stand is not only on
the mere acquisition of course knowledge and its application but also on all-round
personality development of the student and his value system. The infrastructure
facilities have also been made to allow detailed learning ambience for the students. The
full-fledged eco-friendly offers a quality environment to the students
Towards fulfilling the above objectives, the Kovai Kalaimagal Educational Trust
established Coimbatore Institute of Engineering and Technology in the year 2001
following the general policy of the Govt. of Tamil Nadu to give high priority to
Technical Education. The campus is spread over a vast area of about 26.5 acres and has
2.25 Lakh sq. ft. of the constructed area which includes classrooms, drawing halls,
laboratories, workshops and associated facilities. CIET is located about 25 km from
Coimbatore city, the institute has a very picturesque and serene atmosphere surrounded
by green hillocks.
Courses Offered

1. B.E. - Civil Engineering
B.E. — Computer Science and Engineering
B.E. — Electronics and Communication Engineering
B.E. — Electrical and Electronics Engineering
B.E. — Mechanical Engineering
B.E. — Mechatronics Engineering
B. Tech. — Information Technology
M.E — Computer Science and Engineering
9. M.E. — Communication Systems
10. M.E. — Engineering Design
11.MBA

PN AW

Kovai Kalaimagal College of Arts and Science

About the College

Kovai Kalaimagal College of Arts and Science (KKCAS) Narasipuram, Coimbatore is
founded by Kovai Kalaimagal Educational Trust, in the year 1996 with a noble mission
to educate the students from rural areas. It is a co-educational institution with an eon of
25 golden years. The institution is a concoction of eco-friendly atmosphere and fine
edification. Located at the serene and picturesque view of Vaidehi falls, Adiyogi and
scenic mountains in Vellimalaipattinam, the college has a tranquil setting to impart the
students with holistic education.

The Trust lays emphasis on the all-round development of the students. The institution
primarily focuses on enlightening students from rural areas who have a less prospect of
acquiring a proficient learning with nominal fee. Importance is given to creativity, self-
confidence, assertiveness, communication skills, leadership qualities and ethical values
of the individual. Besides these, the college specially focuses on the development of
knowledge, skill and attitude of the students. Separate in-campus hostels are offered for
both boys and girls. Students can utilize college buses for their hassle-free conveyance.
Courses Offered

1. B.Com

2. B.Com (CA)

3. B.Com (PA)

4. BBA (CA)
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5. B.Sc. (CS)

6. B.Sc. (IT)

7. BCA

8. B.Sc. Mathematics (CA)
9. B A English Literature
10. M.Com (CA)

11. M.Com (IB)

12. M.Sc. (CS)

13. M.Sc. (IT)

Coimbatore Institute of Management and Technology
About the College
Coimbatore Institute of Management and Technology (CIMAT) was established in
1996, by Kovai Kalaimagal Educational Trust. The institute is approved by All India
Council for Technical Education (AICTE), New Delhi, approved by the Ministry of
Human Resource Development (MHRD), New Delhi, affiliated to Bharathiar
University, Coimbatore and has been granted autonomy by the University Grants
Commission.
It is located at the foothills of Western Ghats and South India’s Manchester -Coimbatore
sprawling over a land area of about 10 acres, surrounded by green hillocks, we are in
close proximity to some of the leading manufacturing hubs in the city, pioneers in
manufacturing Mechanical components, Textiles, Automobile and consumer product
companies, giving us the added advantage of integrating classroom knowledge with
practical experience. We have centres of excellence that offer courses and conduct
research on interesting questions facing various sectors of industry.
Courses Offered

1. MBA

2. MCA

3. M. Phil

4. Ph.D.

School of Architecture, Coimbatore Institute of Engineering and Technology
About the College

School of Architecture — CIET Coimbatore, Tamilnadu, India was established in the
year 2013 by the Kovai Kalaimagal Educational Trust (KKET) with the motto of "Light

the Light Within." Emphasis is placed on the holistic development of the students
coupled with value based education through sound ethics.

e Though we nurture and are working towards a futuristic vision, we strongly
believe in sustained growth and progress. Presently the college offers Bachelors
of Architecture (B.Arch) five year full-time under graduate degree programme.

e The college is an example of cultural unity with students drawn from most of the
districts in the state and the neighbouring states. The teaching learning Process
is highly innovative with presentations and interactions for curriculum
enhancement.

e School of Architecture-CIET is affiliated to Anna University, Chennai and
approved by Council of Architecture, New Delhi.
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e The serene and resplendent mountainous locality of heart-warming atmosphere
is an additional boon as it improves the conduciveness for the academic pursuit

of the students.

Courses Offered
1. B. Arch

10. AuditDetails
Date/Day of Audit
Venue of Audit
Audited by

Audit type
Name of ISO EMS Auditor

Name of Lead Auditer

Name ofEnergy Auditos

Name of IGBC AP Auditor

: 16.122021(Thursday)
: Kovai Kalaimagal Educational Trust

Coimbatore, Tamil Nadu, India.

: Nature Science Foundation,

Coimbatore, Tamil Nadu, India.

: EnergyAudit
: Mrs. S. Rajalakshmi,

Chairman & ISO EMS Auditor, NSF.

: Dr. R. Mary Josephine,

Board of Directors, NSF.
Er. B. Vijayalakshmj
Deputy Director & Certified Energy Auditor, NSF.

: Dr. P. Thirumoorthj

Professor in Electrical & Electronics Engineering
Kumaraguru College of Technology, Coimbatore.
Dr. Shahida A. T,

MES MAMPAD COLLEGE, Kerala.

Dr. ANAS E.,

MES MAMPAD COLLEGE, Kerala.

: Dr. B. Mythili Gnanamangai,

IGBC AP, Indian Green Building Council.

11. Observations of the EmgyAudit
11.1. Facilitiesvisited during thEnergy Audit

Date

Section wherEnergy Audit is conducted

Administrative Block

Power House

Faculty Rooms

Classrooms

16-12-2021

Seminar Halls

Auditorium

Laboratories

Computer Centres

Well, Sump and pumps.
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canteen

Hostel

Library

In the sections, the services offered are monitored, verified and analysed on the
aspects of energy consumption. In all these areas lighting systems forms the major
consumer of electrical energy. Three phase electricity service connections available in
the campus are provided by Tamilnadu Generation and Distribution Corporation
Limited (TANGEDCO Sr.No.542). The electricity consumption charges are audited
and studied for the load demand requirement and efficient consumption of energy. Stake
holders are interacted and the scope for improvement has been discussed. Potential
areas in which scope of energy conservation and saving opportunities available have
been identified and suggested for implementation.

11.2. Systems Studied during tEk@aergy Audit

1. Lighting fixtures are verified physically.

2. Installation of energy efficient lighting systems are verified.

3. Installation of safety systems are verified

4. Installation of power backup systems (generators and UPS) are verified on the
aspect of maintenance and consumption.
Electricity consumption through the TANGEDCO bills was analysed.
The energy conservation awareness among the stakeholders for optimum use of
electricity and its savings are reviewed.

SN

11.3. Energy Caxsumptiorand Cos®Profile

The following chart shows the profile of energy consumed and the cost for one
year by the stakeholders.

Energy Consumption(kWh)

60000 54096

49397
50000 46737 44566
35518
40000 32237 20925
30000 24300 23294 25697 26588
19347

20000
10000 i

0

Feb-21 Mar-21 Apr-21 May-21 Jun-21  Jul-21  Aug-21 Sep-21  Oct-21  Nov-21 Dec-21 Jan-22

Energy Consumption Profile
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11.4. Power suppl¥quipmentand Major Loads

Transformer 1630 KVA.
Sanctioned MD : 500 KVA.
Generator

478918

Oct-21 Dec-21

: 500 kVA- 1No., 320 kVA- 1No., 140 kVA- INo.

Table 1 Major Equipmentrelated to Electrical energy utilization

S. No. Equipment / utility Rating / Capacity Quantity
1 LED Lamps 0.5W 330
) Fl.uroscent Light (Tube AOW 2688

Lights)
3 CFL 22W 220
4 Focus Lamp NIL NIL
500 KVA 1
5 Generator 320KVA 1
140KVA 1
6 Pump 1- Borewell 5 HP 3
7 Pump 2 7.5 HP 1
8 Solar Water Heater 4
11 | UPS - I(CIMAT) 10 KVA 4
10 KVA 2
12| UPS - 2(ARTS) 30KVA 1
10 KVA 15
13 | UPS - 3(CIET) J0KVA 1
40 KVA 2
14 | UPS - 4( B.Arch) T0KVA 1
16 | Water doctors 380W 19
17 | RO plant SHP/ 5000 LPH 1
18 | Refrigerator in Kitchen 5
19 | Refigerator in Laboratories | - 3
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20 | Varanda light load LED-9W 422
21 | Fans 60W 1903
29 Acs 2 Tons 82
Split Acs 0.5 Ton 2
23 | Printers 27
24 | Copiers 2
25 | Computers 523
Table 2. AnnuaEnergy Consumption of Fuels
S.No | Month Units Diesel Petrol LPG
Consumed Consumptionn Consumption Consumption
(kWh) (Liters) (Liters) (kg)
1. Feb-21 19347 NA NA Approximately
2. Mar-21 32237 9 cylinders (21
3. Apr-21 46737 kg) per day
4. May-21 35518 with full load of
5. Jun21 24300 6000 students
6. Juk21 23294 for both Hostel
7. Aug21 25697 and canteen at
8. Sep21 26588 institute
9. Oct-21 30929
10. Now21 44566
11. Dec21 49397
12. Jan-22 54096
Table 3.Transportation Facilities available in the campus
S.No Type of Vehicle Fuel Used | No. of Vehicles Non Pollution
Certified (Y/N)
1. All are hired busses Diesel 20 busses from 314 | Yes, all busses
only Party have pollution
And 7 busses from certificate
TSRTC
11.5. Quantitative and Qualitative Measurement
S.No. Requirements and checklists of the audit Conformity
Yes | No NA
1. |Have internal Energy audit procedures been |
developed and implemented in the Organization?
2. | Have programmes for the achievement of energy v
efficiency and conservation objectives been
established and implemented as on today in the
campus?
3. |Has a Management Representative, Electrical v
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Engineer, Staff incharge been assigned for energy
savings on power consumptions?

4. | Have programmes for the achievement of v
prescribed financial outlay for current bills for each
building in the campus towards power
consumptions?

5. | Has the organization ensured that personnel v
performing environmental specific tasks have the
required knowledge on energy audit (e.g. education,
training programme, seminar, workshop, camp,
etc.)?

6. | Are objectives and targets documented towards v
energy audit periodically and any Register is made?
7. | Any analysis of energy flows for energy v
conservation in terms of the amount of energy input
into the system without negatively affecting the
output in buildings

8. | Implications of alternative energy efficiency v
measures sufficient to satisty the financial criteria of
sophisticated investors

9. | Identification of the most efficient and cost- v
effective Energy Conservation Opportunities
(ECOs) or Measures (ECMs) taken by the
Management

10. | Are the following energy efficiency and
conservation aspects considered in sufficient detail?
a. Fluorescent (tube) lights, Incandescent lamp and |
sodium vapour lights are replaced with CFL / LED
b. Number of Uninterruptible power supply (UPS) v
and Power generators for power back-up to
alternative current supply facility in each building
c. Number of solar panels, solar lights, solar water |
heaters, electric water heater installed

d. Automatic sprinkler system used for irrigation v
purpose

e. Ultra-violet lights and any other harmful lights v
used with safety precautions

f. Attempt in reducing the energy expense and v
carbon footprint

g. Disposal facility for hazardous arise from v

electrical gadgets, equipment and installation
h. Renewable energy utilization (solar panel, wind v
mill)
i. Natural / Mechanical air ventilation at Indoor / i
Outdoor auditorium, stadium, seminar halls, etc.

CIMAT
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j- Sign boards indicating Switch OFF / ON, Danger v
at Electrical equipment and Power transformers in
the campus

11. | Signing of MoU with Govt. and NGOs to ensure |
about the energy conservation and efficiency in the

campus
12. | Conduction of awareness programmes and outreach v
programmes on the energy conservation and
efficiency
13. | The details of public transport, battery operated / v

electric vehicles, biofuel use, exhaust fans, boiling
water system, chillers and geysers on energy
savings mode

14. | Projects and Dissertation works on the energy v
conservation and efficiency carried out by students
and staff members

15. | Steps taken to take care of daylighting, AC v
machines heat emission and ecofriendly
Refrigerators, etc.

16. | Use of water metering, [oT based energy efficiency v
practices, remote waterlines, automation of
electrical fittings and gadgets to save energy

17. | Are all monitoring electrical equipment v
appropriately maintained and calibrated?
18. | Are any energy conservation technologies and v
retrofit for energy conservation equipment being

implemented?

19. | Skylight roof ratio, fenestration plan and Daylight v
illuminance in building construction towards energy
efficiency*

20. | Any Automatic Lighting Shutoff with occupancy v

Sensors and Timers, Exterior / Interior lighting
control facility™*

21. | Have any rooms and guest suites a master control v
device at the main room entry that controls all
permanently installed luminaires and switched
receptacles™

22. | Total electricity usage divided by total campus' v
population (kWh per person)
23. | The ratio of renewable energy production divided v
by total energy usage per year
24. | Total carbon footprint divided by total campus' v
population (metric tons per person)

25. | Elements of green building implementation as v
reflected in all construction and renovation policies
26. | Greenhouse gas emission reduction awareness v

programme to the stakeholders

CIMAT
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11.6. Measurement of Carbon dioxide level in the Campus

Despite a massive increase in global warming, environmental changes and human
population including many commercial activities now-a-days, the amount of carbon in
Earth’s atmosphere is playing an important role which act as a global indicator for
checking the purity of the atmosphere. Using a portable CO2 Analyzer, the level of
carbon dioxide was measured in different places across the campus. The observation
showed that the concentration of CO; in the atmosphere is found to be low which did
not exceeds the critical limit of CO». It is further revealed that all the selected locations
are having pure air with good air exchange which are free from pollutants.

Carbon footprint, amount of CO> emissions associated with all the activities of
the institute or other entities like building construction and anthropogenic activity hy
human beings includes direct emissions, such as those that result from fossil-fuel
combustion in manufacturing, heating, and transportation, as well as emissions required
to produce the electricity associated with goods and services consumed. In addition, the
carbon footprint concept also often included the emissions of other greenhouse gases.
Table 6. Measurement of G oncentratiorin KKET College Campus

S.No.| Different locations of th Carbon dioxide Remarks

Organization’s Campus level (ppm)

1. |CIMAT 416 COz level is low

2. | Car Parking 497 CO; level is low
Department of Chemistry 465 COz level is low
Laboratory

4. | Playground 397 COz level is low

5. | Classroom without students 429 COz level is low

6. | Classroom with students 546 COz level is low

7. | Garden 413 CO; level is low

Reference of Set values of; GWel

» 350-1000 ppm: Typical level found in occupied spaces with good air exchange
along with pure air.

» 1000-2000 ppm: Moderate level associated with complaints of drowsiness and poor
air quality.

»> 2000-5000 ppm: Critical level associated with headaches, sleepiness, and stagnant,
stale, stuffy air. Poor concentration, loss of attention, increased heart rate and slight
nausea may present.

Calculation of Carbon Footprint Per Year at Kovai Kalaimagal
Educational Trust

The Carbon footprint calculation can be conducted based on the stage of
calculation as stated in www.carbonfootprint.com, which is the sum of electricity
usage per year and transportation (shuttle bus services and Car and Motorcycles)
per year.
a. Electricity usage per year

The CO, emission from electricity
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= (electricity usage per year in kWh/1000) x 0.84
= (6533477 kWh/1000) x 0.84
= 5488.12 metric tons
Notes:
Electricity usage per year= 5488.12 kWh
0.84 is the coefficient to convert kWh to metric tons.

11.7. Ways to reduce Carbon Footprint
Understanding the carbon footprint can help limit the impact of your consumption
on the environment. Small changes can make a big difference in the long run, for
example when it comes to transportation, food, clothing, waste, etc. Here are some tips:
Food
e Consume local and seasonal products.
« Limit meat consumption, especially beef.
o Select fish from sustainable fishing.
o Bring reusable shopping bags and avoid products with excessive plastic
packaging
« Make sure to buy only what you need, to avoid waste
Clothing
o Take good care of your clothes
o Try swapping, borrowing, renting or buying second-hand
o Buy responsibly-made clothes, e.g. made from recycled material or with an eco-
label
Transport
e Cycle or use public transport
« Be smart about when and how you drive
Energy and waste
e Turn down the heating by 1°, it will already make a difference
o Take short showers
e Turn off the water while you brush your teeth or clean the dishes
« Unplug your electronic equipment and don’t leave your phone on charge when
the battery is already full
e Select energy efficient products with an “A” label (EU Energy label)
o Limit and recycle your waste.

Light Intensity Measured at variolecations of KKET Campus

S.No Location Light Intensity | Recommended
(Lux) Level (as per NB(
2016) (Lux)
1. Principal office (1% floor) 290 - 315 200 - 500
2. Reception area 56-72 150 —300
3. Faculty room 179 - 192 200 - 500
4. Library & Information Centre | 300 — 345 200 - 500

CIMAT
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5. Auditorium (500 capacity — | 455—-500 200 - 500
ground floor)

6. Geotechnical lab 315-370 300 -750

7. Environmental Engineering lab | 120 — 135 300 - 750

12. BestPracticedollowedn the Organization
Transformer, Generators and UPS are protected properly with fencing and kept
awareness boards on ‘Dangers’ and ‘Warnings’.

e Most of places, sign board of ‘Switch ON’ and ‘Switch OFF’ are kept towards

saving energy measures to the stakeholders.

e Electrical wires, switch boxes, inverters, and stabilizers are properly covered
without any damage not to cause any problems to the staff and student members.
Solar water heaters are installed and they are functioning well.

Installed automatic switches with sensors.

Power factor is maintained near to unity with APFC.

VFDs based Lift and ACs.

Drip and Sprinkler irrigations

Replaced old generation computers and TVs with LED monitors.

APFC, SolarLightin thecampus

13. Recommendations famproving he energy efficiency and energy
conservatioin the Organization
The energy audit included suggestions for energy cost reduction, preventive
maintenance and quality control activities, all of which are critical for utility operation
in the audit sites.
e Submeters in the buildings for energy monitoring.
e Procurement of equipment with energy efficiency (4-5 star rated equipment)
during replacement may be considered.
e Optimal water usage and temperature settings may be used which are coming
under automatic process towards energy savings.
e Continuous monitoring and analysis of energy consumption by dedicated team
may be planned within the campus.

CIMAT
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e Promoting ECON awareness and practice among the stakeholders may be
conducted periodical through Association, Clubs, Forums and Chapters.

e Turn off electrical equipment when not in use

e Use energy efficient light-emitting diode (LED) bulbs instead of incandescent

and CFL bulbs

Maintain appliances and replace old appliances in all laboratories.

Use computers and electronic equipment in power saving mode.

Installation of Biogas plant for hostel kitchen as well canteen.

Automatic switches with occupancy sensors in common areas

Inclusion of on campus e-vehicle.

Assessment of electrical load calculation is yet to be done.

There are fans of older generation and non-energy efficient which can be phase

out by replacing with new energy efficient fans.

e Regular monitoring of equipment in all laboratories and immediate rectification
of any problems.

e Value added / Non-formal / Certificate / Diploma course on ‘Energy and
Environment Management Audits’ may be conducted for the benefit of students
and research scholars to become a certified Lead Auditor.

14.Recommendations @arbonFootprintin the Organization
e Installation of 150 kW solar power plant o roof top is recommended to reduce

the monthly EB bill.

e Encourage students and staff members to use cycles and battery operated
vehicles.

e Establish a more efficient cooking system to save gas in hostel kitchen and
canteen.

e Switch off the lights, fan, air conditioners, equipment and instruments when they
are not in use.

e [Large number of ventilation and exhaust systems may be placed in auditorium,
seminar and conference halls to reduce the carbon dioxide level among the
participating students, scholars and staff members.

15. Conclusins

Considering the fact that the organization is a well-established, long time run
establishment with good reputation, there is significant scope for conserving energy
and make the campus as self-sustained in it. The energy conservation initiatives taken
up by the institution are substantial. Energy efficient lighting schemes, awareness
created among stakeholders and necessary power backups are being practiced by the
institution. There are some best Practices followed on Energy Audit in the
Organization like Transformers, Generators and UPS are protected properly with
fencing and kept awareness boards on ‘Dangers’ and ‘Warnings’. It is observed that the
most of places, sign board of ‘Switch ON’ and ‘Switch OFF’ are kept towards saving
energy measures to the stakeholders. Electrical wires, switch boxes and stabilizers are
properly covered without any damage which will cause any problems to the staff and
student members. Adaptation of drip and sprinkler irrigation and solar street-lights in
the campus to minimize the energy potential are well appreciated. Few
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recommendations, in addition, can further improve the energy savings of the
Organization. This may lead to the prosperous future in context of Energy Efficiency
Campus and thus sustainable environment and community development to the
stakeholders in coming years to come.
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Certificates of
Nature Science Foundation,
Coimbatore, Tamil Nadu.

1. ISO Certificate
2. 12A Certificate
3. 80G Certificate
4. 10AC Form
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Certificates of
EnergyAuditors

1.ISO Environment Management System (14001:2015)
of Mrs. S. Rajalakshmi, Founder & Chairman of NSF.

2.Indian Green Building Council (IGBC AP) Accredited
Professional of Dr. B. Mythili Gnanamangai, Vice-
Chairman of NSF.

3. Associated Chambers of Commerce and Industry of
India (ASSOCHAM), of Dr. B. Mythili Gnanamangai,
and Er. Ashutosh Kumar Srivastava, Board of
Directors (North Zone) of NSF.

4.Energy and Environment Engineering (EEE Auditor)
of Er. B. Vijayalakshmi, Deputy Director of NSF.

5.Bureau of Energy Efficiency (BEE) Certificates of
Er. D. Dineshkumar and Dr. N. Balasubramanian,
Energy Auditors of NSF.

6. LEED AP and GRIHA, Tamil Nadu Fire and Rescue
Service Certificates of Er. D. Dinesh kumar and
Er. S. Srinivash, Energy Auditors of NSF.
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Exemplar
(slobal
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TNV hereby certifies that

S. Rajalakshmi

has successfiully completed the 5 days

Auditor / Lead Auditor Training Course which meets the training requirements of the
Exemplar Global and has been declared as competent in the following competency units

- EM: Environmental Management System
- AU: Management Systems Auditing
- TL: Leading Management Systems Audit Teams

150 14001:2015

Issue Date: 17" Jun. 2021
Training Date : 20™ to 24" May. 2021
Cerlificate Number ; 2106170721010105

L1 ™

11 L |

| a
L
Aulhoriset] Signatary
li‘m"-'n.trs!' Singh)

This course is certified by Exemplar Global vide r
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BUREAU OF ENERGY EFFICIENCY

Examination Registration No. : . EA-14936 ooty Number 3176

Certificate Registration No. : . 2178 o

Certificate For Certilied Energy (Tanager

This is to certify that Mr/Mrs/Ms. DPlnesh KwmarD
Son/Daughter of Mc/Mrs, R M Dhanasekaran wh has passed the Natianal
Examination for certification of enargy managar held In the manth of D"‘“""”“ is
qQualified as cerfified energy manager subject to the provisions of Bureau of Energy Efficiency
{Gertification Procedures for Energy Managers) Regulations, 2010,

This cartificate shall be valid for five years with-efiect from the date of award of this certificate
and shall be renewabile subject to attending the prescribed refresher training course once in every
five years.

Hig /Her nama has been emered In the Register of cerlified energy manager
at Serial Number 3178 being maintained by the Bureau of Energy Efficiancy under the
Aloresaid reguiations.

MeMrs Mg, Dimesh KumarD .. Is desmed to have guaiified
for appointment or deskgnation as energy manager under clause (/) of Section 14 of the Energy
Conservation Act, 2001 (ActNo.52 0f 2001).

Given under the seal of the Bureau of Energy Efficiency, this

' i ot S

Digitally Sigued RAKESH KUMAR RAI Secretary

Sun Mar 01 10.58:55 1T 2020 st S erity Sy
" % New Defli

Secretary, BEE New Dallu

Crates of atlending the Secretary's Dates of atlending the
rafrasher cousme Signature refreshar coumse

22.12.2019 e
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BUREAU OF ENERGY EFFICIENCY

Examination Registration No. - . 247331 Sertal Number.......J132.....
Ot TR RBGIITEION NG § ook L e

Certilicate For Cartilied Energy [Manager
Ths is fo cortly that Mrrs/Ms. MDSIASUBRAMAMIAM | i
SonyDaughter of MiMrs, MNanjukuttigoundsr who has passed the Naticna
Fxaminstion for certificaton of aneigy manager heid In the morh of.....Decambor 2009 s
guallfied as cerflied energy manager subject 10 the provisions of Burpau of Energy
Fificlency (Cartifieation Procedyres for Enargy Managers) Regulations, 2010,

This cartilcate shall b vadld for five years with of fect Irom the date of award of this cerfificate
and shall be renawabils subiject |o attending e prescrbed rafresnor TainiRg Course coce (n every
five yoars,

HigMar name has been entmred in lhe Register of certifisd eacrgy manager

at Gediak Nurmber......7 192, being maimaing by the Bureau of Energy Efficlency under the
aforasaid regulations,

MoMe/Me, N.Balesubramemem .05 desmed o have qualiied
for appomtment or designation a5 energy manager undar clause (1) of Section 14 of the Energy
Canservation Act, 2001 [ActNo.52of 2001).

. th
Ghen undor the el of the Bursau of Energy Effcency, this.....)-....day

gt February 2013 %/

Seoretary
Rureny of Encrgy TMcleecy
New Dellu
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Regr. No. EA.7391 - Curtificate No. 5033
National Productivity Council
{MNational Cerafving Agency)

PROVISIONAL CERTIFICATE

Thts b e0 cersiyshr M | M e N BALASUBTAMATIAT ..o
s [ banigghrter of MEL e Mﬂﬂmtw

duary pissed v Mavional Cetification Exanrination for Evergy  Audlters feld in Deconrer - 2009, condincrad ou
dehinifof thie Burenn of Energy Efftcleieyy, Mivistry of Dosxr. Governnrent of tidiz.

Fie | Stie is quailficd ns Cortifivd Enerpy Mamager aswail as Certified Enerigyy Awfitor,

He | She shail e envivfed'to prociice as Enevgy Anditer nrder the Enengip Conservarion Act 2001, sulfjeet to tiz
_fulfilimrerr of qualiftcanens for rie Acoredited Energy A tor gind isive of certificare of Accreditntion by tite Buvesn

of Energy Efficiency under i seid Aer,
Tiis certifivare s valid (i the imrnce of ar official corrificate By the Burcan of Enenpy Efficiency,

Flace . Channai, Mdin
i ; i
Daie ;11 Febroary 210 uﬁdgmmpﬁ

ton OnePlus

CIMAT



TCIMAT

COIMBATORE INSTITUTE OF MANAGEMENT AND TECHNOLOGY NAAC

An Autonomous Institute approved by AICTE, affiliated to Bharathiar University & Re-accredited with ‘B’ Grade by NAAC (2™ Cycle) 3"‘CYCLE
Vellimalaipattinam, Narasipuram Post, Thondamuthur (Via), Coimbatore, India-641109
www.cimat.edu.in | info@cimat.edu.in | +91 83001 49494 | 0422 - 2970131

Criterion VII: - Institutional Values and Best Practices Criterion VII
Key Indicator - 7.1 Institutional Values and Social Responsibilities Metric 7.1.6.1

Report on Energy Audit

DINESH KUMAR D

1r3aasa-AR-BheC

2EDEC 2018

45 DEC Py

[=TEITEY

GREEN RATING FOR INTEGRATED HABITAT ASSESSMENT

GRIHA CERTIFIED PROFESSIONAL CERTIFICATE
This is to certify that

[11es 5

has qualifed as a GRIHA Certified Prolessional For V. 2015

b

o !
Dt of issue: 19ch June 20240 Choel Executive OfMicer ’,
Sl - Whow rerisficotion is valid snby far GEIFA serisn 2015, GRIHA Fﬂurﬁclk /%‘
A, 5 .
- i e 2
\s 0 20
rincipal

Coimbatore Institute of Management & Technology
Narasipuram, Coimbatore - 641 109.
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