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Executive Summary

Green Audit of Hooghly Engineering & Technology College, Hooghly is conducted by
Nutan Urja Solutions, Pune. Based on the audit field study, the following important points can be
presented.
1. Present Energy Consumption

Hooghly Engineering & Technology College, Hooghly uses electrical energy as the source
of energy lor various equipment in the college campus. In the following table, we present the
details of energy consumption,

Table no 1: Details of energy consumption

Energy CO,
consumed, Emission
Srono Parameter (Units) (MT)
| Maximum —2{.295 6.6
2 Minimum 3,820 3.1
3 Average 5,487 4.4
4 | Total 65,840 52.7

2. Various Measures Adopted for Energy Conservation
I, Usage of STAR rated ACs at new installations.
2. Usage of LED lights at some indoor locations.
3. Usage of LED lights for outdoor lighting.
3. Usage of Renewable Energy
The collage has installed 3.5 kW Solar PV Power Plant and 18000 Liters capacity Solar
Thermal Hot Water system.
4. Rain Water Harvesting
The College has installed the Rainwater harvesting project, to reduce dependency on municipal
corporation water supply.
5. Waste Management

The College has already installed a bio composting plant, wherein the bio-degradable waste is

composted and is used as soil conditioner for the garden.

Nutun Urja Solutions, Pune,
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The internal communication is through emails and there is hardly any gencration of e-waste in the

premises.

6. Notes and Assumptions
I. Daily working hours-8 Nos
2. Annual working days-250 Nos
3. Average rate of electrical encrgy: Rs 8/ kWh
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Abbreviations

CFL : Compact Fluorescent Lamp
FTL ¢ Fluorescent Tube Light
LED ¢ Light Emitting Diode

v . Vollage

I : Current

kW ¢ Kilo- Watt

kWh : Kilo-Watt Hour

kVA : Active Power
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1. Introduction

Hooghly Engineering & Technology College, Hooghly is a degree engineering college,
run by Hooghly Engineering & Technology College Society, a non-profit making organization
engaged in the promotion of technical education amongst the students and the dissemination of
scientific knowledge in the society. A good number of eminent social workers, educationists,
public men are directly involved in the management of the society. The managing committee of
the society consists of eminent professors and engineers looking after the different sectors of
activities of the Society. Hooghly Engineering & Technology College has set from the very
beginning, as its goal, quality technical education, which endeavors to achieve high levels of
academic excellence. It is planned in such a way that a student can get all facilities and help to
reach his destination. The laboratories have been setup not only according to the university
syllabus, but also with the state-of-the-art equipment. The HETC can boast of teachers of quality.
The discipline is the backbone of any system and the college is duty bound to produce hardcore
professionals and an effective system can only give the desired result. The college consists of an
academic and administrative building, a library and a vast area of open land, which helps the
growth of young talents under healthy and natural environment.

1.1 Objectives
I. To study the present level of energy consumption
To study the present COz emissions
To assess the various equipment/facilities from energy efficiency aspect

To measure various electrical parameters

oA e

To study scope for usage of renewable energy
6. To study various measures to reduce energy consumption
1.2 Audit methodology
1. Study of connected load
2. Study of various electrical parameters
3. To prepare the report with various Energy Conservation Program (ENCON) measures

with payback analysis
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2. Study of Electrical Energy Consumption

In this chapter, electricity bills are studied for the analysis of electrical energy
consumption.
Table 2.1: Summary of electricity bills
Bill
Energy | Amount
No Month | (KWh) (Rs)

| Jul-21 | 5,005 76,157

2 Jun-21 3,820 1,15,072
3 May-21 | 3935 | 1,16,527
4 Apr-21 | 7,550 | 1,51,920
S Mar-21 | 87295 1,58,966

6 Feb-21 | 4560 | 1,22.208

7 Jan-21 | 4,760 1,24,607

8 Dee-20 | 4,795 1,24,983

9 Nov-20 | 5260 1,29,544

10 Oct-20 | 6,045 1,37,589

11 Sep-20 [ 7,120 18,787

12 Aug-20 | 4,695 1,24,192
Total | 65,840 | 14,00,552

Variation in energy consumption is as follows,

Month Wise Energy
Consumption, kWh

Principal in Charge
5,000 Hoaghly Engineering & Technology Coll
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Fig 2.1: Month wise energy consumption
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Monthly variation in electricity bill is as follows,
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Fig 2.2: Month wise electricity bill

Key observations of electricity bill are as follows,

Table 2.2: Key observations

Energy CO,
consumed, Imission
Srno Parameter (Units) (MT)
[ Maximum 8,295 6.6
2 Minimum 3,820 31
3 Average 5,487 4.4
4 Total 65,840 52.7
Principal in Charge
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3. Carbon Footprint

1. A Carbon footprint is defined as the total greenhouse gas emissions (CO, emissions), emitted
due 1o various activities. In this we compute the emissions of carbon dioxide, by usage of the

various form of electrical energy used by the college for performing its day-to-day activities.

2. Basis for computation of CO; Emissions:

The basis of calculation for CO; emissions due to electrical energy is as under
» 1 Unit (kWh) of electrical energy releases 0.8 Kg of CO; into the atmosphere.
Based on the above data we compute the CO, emissions which are being released into the
atmosphere by the college due to its day-to-day operations.
We herewith furnish the details of various forms of energy consumption as under

Table 3.1: Month wise Consumption of Electrical Energy & CO; Emissions

Energy CO,
Consumed, | Emissions,
No Month k'Wh mT
1 Jul-21 5,005 4.0
2 | Ju2l | 3,820 31
3 | May-21| 3,935 3.1
4 Apr-21 1,550 6.0
5 | Mar21 | 8295 6.6
6 Feb-21 4,560 3.6
7 Jan-21 4,760 3.8
8 Dec-20 4,795 38
9 | Nov20| 5260 42
10 Oct-20 6,045 4.8
I | Sep20 | 7,120 5.7
12 | Aug-20 | 4,695 38
Total 65,840 52.7

In the following chart we present the CO; emissions due to usage of electrical energy.

Nutan Urja Solutions, Pune.
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CO2 Emission (MT)
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Fig 3.1: Month wise CO; Emission
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4. Study of Usage of Alternate Energy

In this chapter, we compute the percentage of usage of Alternate/Renewable Energy to
Annual Energy Requirement of the college. The college has installed a Rool Top Solar PV
System. The installed capacity of Solar PV Plant is 3.5 kW. College has also installed 18,000
liters of solar thermal hot water plant,

Table 4.1: Computation of % Usage of Alternate Energy to Annual Encrgy Requirement

No Particulars Value Unit
I | Annual Energy Purchased from wesgo eL 65,840 | kWh/Annum
2 | Energy Generated by Roof Top Solar PV System 5250 kKWh/Annum
3 | Total Energy Requirement of College 71,090 kWh/Annum
4 | % of Usage of Alternate Lnergy to Annual Energy Requirement 7 Yo

Fig 4.1 Solar PV plant
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5. Study of Rainwater Harvesting

The college has already installed the Rainwater Harvesting project, wherein the rainwater
falling on the terrace is collected and through pipes it is fed to water pond. This stored water is

then reused for domestic purpose.

Fig 5.1 Rainwater Harvesting
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6. Study of Waste Management
6.1 Solid Waste Management
The college has already installed a Bio composting Plant, wherein, the bio-degradable

wasle is composted & is used as fertilizer for the garden.

Fig 6.1 Bio Composting Storage Tanks

0.2 e-Waste Management
The internal communication is through emails and hence there is hardly any generation of

e-waste on the premises.

g4
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7. Study of Green Practices

7.1 No of students who don’t use own Vehicle for coming to Institute

Out of total students coming to institute, about 20% students use their own automobile.
7.2 Usage of Public Transport

During the students’ transport study, it was revealed that the local students who are
residing near areas make use of public transport like local buses, local sharing type auto
rickshaws. Some students use bicycles. Institute encourages students to not to use automaobiles.
7.3 Pedestrian Friendly Roads

The institute has well defined pedestrian foot paths as to facilitate the easy movement of
the students within the campus.

Fig 7.1 Road within campus

7.4 Plastic Free Campus
The institute is an active participant in the Government of India’s most prestigious
project of SWATCHH BHART ABHIY AN. The institute has displayed boards in the campus, to
make the campus plastic free. Various measures adopted for this purpose are as follows
» Installation of separate waste bins for dry waste & wet waste.
» Usage of paper teacups in the institute canteen.
» Display of boards in the campus for plastic free campus.
7.5 Paperless Office
The internal communication of the institute is through the internet. There are hardly any
day-to-day operations, where printing is required.
7.6 Green Landscaping with Trees and Plants

The institute has beautiful, maintained Garden.
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Fig 7.2: Beautiful maintained Garden of college
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Executive Summary

Green Audit of Hooghly Engineering & Technology College, Hooghly is conducted by
Nutan Urja Solutions, Pune. Based on the audit field study, the following important points can be
presented.
1. Present Energy Consumption

Hooghly Engineering & Technology College, Hooghly uses electrical energy as the source
of energy for various equipment in the college campus. In the following table, we present the
details of energy consumption.

Table no 1: Details of energy consumption

Energy CO,
consumed, Emission
Sr no Parameter (Units) (MT)
1 Maximum 18,395 14.7
2 Minimum 5,005 4.0
3 Average 8,855 7.1
4 Total 1,06,258 85.0

2. Various Measures Adopted for Energy Conservation e
Principal in Ch
cip arge
Ho\:;ghly Engineering & Technology College
vekananda Road, Pipulpati, Hooghly.

1. Usage of STAR rated ACs at new installations.
2. Usage of LED lights at some indoor locations.
3. Usage of LED lights for outdoor lighting.
3. Usage of Renewable Energy
The collage has installed 3.5 kW Solar PV Power Plant and 18000 Liters capacity Solar
Thermal Hot Water system.
4. Rain Water Harvesting
The College has installed the Rainwater harvesting project, to reduce dependency on municipal
corporation water supply.
5. Waste Management
The College has already installed a bio composting plant, wherein the bio-degradable waste is

composted and is used as soil conditioner for the garden.
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The internal communication is through emails and there is hardly any generation of e-waste in the

premises.

6. Notes and Assumptions
1. Daily working hours-8 Nos
2. Annual working days-250 Nos
3. Average rate of electrical energy: Rs 8 / kWh

&
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Abbreviations
CFL :  Compact Fluorescent Lamp
FTL : Fluorescent Tube Light
LED : Light Emitting Diode
\Y :  Voltage
| :  Current
kW : Kilo- Watt
kWh : Kilo-Watt Hour
kVA :  Active Power
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1. Introduction

Hooghly Engineering & Technology College, Hooghly is a degree engineering college,
run by Hooghly Engineering & Technology College Society, a non-profit making organization
engaged in the promotion of technical education amongst the students and the dissemination of
scientific knowledge in the society. A good number of eminent social workers, educationists,
public men are directly involved in the management of the society. The managing committee of
the society consists of eminent professors and engineers looking after the different sectors of
activities of the Society. Hooghly Engineering & Technology College has set from the very
beginning, as its goal, quality technical education, which endeavors to achieve high levels of
academic excellence. It is planned in such a way that a student can get all facilities and help to
reach his destination. The laboratories have been setup not only according to the university
syllabus, but also with the state-of-the-art equipment. The HETC can boast of teachers of quality.
The discipline is the backbone of any system and the college is duty bound to produce hardcore
professionals and an effective system can only give the desired result. The college consists of an
academic and administrative building, a library and a vast area of open land, which helps the
growth of young talents under healthy and natural environment.

1.1 Objectives

1. To study the present level of energy consumption

2. To study the present COzemissions
3. To assess the various equipment/facilities from energy efficiency aspect
4. To measure various electrical parameters
5. To study scope for usage of renewable energy
6. To study various measures to reduce energy consumption
1.2 Audit methodology
1. Study of connected load
2. Study of various electrical parameters
3. To prepare the report with various Energy Conservation Program (ENCON) measures
with payback analysis
Vivekznanda Road, Pipulpat 41]“!; ﬁ;‘ iy 5

MNutan Urja Solutions, Pune.




Report on Green Audit: Hooghly Engineering & Technology College, Hooghly

2. Study of Electrical Energy Consumption

In this chapter, electricity bills are studied for the analysis of electrical energy
consumption.

Table 2.1: Summary of electricity bills

Bill
Energy | Amount
No Month | (kWh) (Rs)
1 Jun-22 | 18,395 | 2,47,682
2 May-22 | 15,885 | 2,25,462
3 Apr-22 | 7,753 1,53,068
4 Mar-22 | 7815 1,54,466
5 Feb-22 | 6,070 86,273
6 Jan-22 | 5,515 81,279
7 Dec-21 6,980 95,144
8 Nov-21 | 6,905 04,388
9 Oct-21 | 7,380 | 1,11,623
10 Sep-21 | 9,005 | 1,16,161
11 Aug-21 | 9,550 1,25,261
12 Jul-21 5,005 76,157
Total | 1,06,258 | 15,66,964

Variation in energy consumption is as follows,

&g
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Month Wise Energy Consumption,
kWh
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Fig 2.1: Month wise energy consumption
Monthly variation in electricity bill is as follows,
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Fig 2.2: Month wise electricity bill
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Table 2.2: Key observations '
Energy CO;
consumed, Emission
Parameter (Units) (MT)
Maximum 18,395 14.7
2 Minimum 5,005 4.0
3 Average 8.855 7.1
+ Total 1,06,258 85.0
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3. Carbon Footprint

1. A Carbon footprint is defined as the total greenhouse gas emissions (CO; emissions), emitted
due to various activities. In this we compute the emissions of carbon dioxide, by usage of the
various form of electrical energy used by the college for performing its day-to-day activities.
2. Basis for computation of CO; Emissions:

The basis of calculation for CO; emissions due to electrical energy is as under

» 1 Unit (kWh) of electrical energy releases 0.8 Kg of CO; into the atmosphere.

Based on the above data we compute the CO, emissions which are being released into the
atmosphere by the college due to its day-to-day operations.

We herewith furnish the details of various forms of energy consumption as under

Table 3.1: Month wise Consumption of Electrical Energy & CO; Emissions

Energy CO;
Consumed, | Emissions,
No Month kWh MT
1 Jun-22 18,395 14.7
2 |May22| 15,885 12.7
3 Apr-22 7,753 6.2
L Mar-22 7,815 6.3
5 Feb-22 6,070 4.9
6 Jan-22 5,515 4.4
7 Dec-21 6.980 5.6 Pr'fnc:'p alin C harge
8 | Nov-21 6.905 5.5 Hooghly Enginesring & Technology Coffens
9 [ Oet21 | 7380 59 Vivekananda Road, Pipuipat, Hoaghy.
10 Sep-21 9,005 7.2
11 Aug-21 9,550 7.6
12 Jul-21 5,005 4.0
Total 1,06,258 85.0

In the following chart we present the CO; emissions due to usage of electrical energy.

Nutan Urja Solutions, Pune.
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Fig 3.1: Month wise CO; Emission

&
Principal in Charge
Hooghly Engineering & Technology Coliege
Vivekananda Road, Pipulpali, Hooghly.

10
Nutan Urja Solutions, Pune.




Report on Green Audit: Hooghly Engineering & Technology College, Hooghly

4. Study of Usage of Alternate Energy

In this chapter, we compute the percentage of usage of Alternate/Renewable Energy to
Annual Energy Requirement of the college. The college has installed a Roof Top Solar PV
System. The installed capacity of Solar PV Plant is 3.5 kW. College has also installed 18,000
liters of solar thermal hot water plant.

Table 4.1: Computation of % Usage of Alternate Energy to Annual Energy Requirement

No Particulars Value Unit
1 | Annual Energy Purchased from wgsspeL 1,06,258 | kWh/Annum
2 | Energy Generated by Roof Top Solar PV System 5250 kWh/Annum
3 | Total Energy Requirement of College L11,508 | kWh/Annum
4 | % of Usage of Alternate Energy to Annual Energy Requirement 5 Yo

Fig 4.1 Solar PV plant
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5. Study of Rainwater Harvesting

The college has already installed the Rainwater Harvesting project, wherein the rainwater
falling on the terrace is collected and through pipes it is fed to water pond. This stored water is

then reused for domestic purpose.

Fig 5.1 Rainwater Harvesting

&
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6. Study of Waste Management

6.1 Solid Waste Management
The college has already installed a Bio composting Plant, wherein, the bio-degradable

waste is composted & is used as fertilizer for the garden.

Fig 6.1 Bio Composting Storage Tanks

6.2 e-Waste Management
The internal communication is through emails and hence there is hardly any generation of

e-waste on the premises.

Principal
meipal in Charge
Hooghly Enginaering & Technology Coflege
Vivekananda Road, Pipulpati, Hooghly,

13
MNutan Urja Solutions, Pune.

J

<




Report on Green Audit: Hooghly Engineering & Technology College, Hooghly

7. Study of Green Practices
7.1 No of students who don’t use own Vehicle for coming to Institute
Out of total students coming to institute, about 20% students use their own automobile.

7.2 Usage of Public Transport

During the students’ transport study, it was revealed that the local students who are
residing near areas make use of public transport like local buses, local sharing type auto
rickshaws. Some students use bicycles. Institute encourages students to not to use automobiles.
7.3 Pedestrian Friendly Roads

The institute has well defined pedestrian foot paths as to facilitate the easy movement of

the students within the campus.

Fig 7.1 Road within campus

7.4 Plastic Free Campus
The institute is an active participant in the Government of India’s most prestigious
project of SWATCHH BHART ABHIYAN. The institute has displayed boards in the campus, to
make the campus plastic free. Various measures adopted for this purpose are as follows
» Installation of separate waste bins for dry waste & wet waste.
¥ Usage of paper teacups in the institute canteen.
» Display of boards in the campus for plastic free campus.
7.5 Paperless Office
The internal communication of the institute is through the internet. There are hardly any
day-to-day operations, where printing is required.
7.6 Green Landscaping with Trees and Plants
The institute has beautiful, maintained Garden
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: o=
Fig 7.2: Beautiful maintained Garden of college
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Executive Summary

Green Audit of Hooghly Engineering & Technology College, Hooghly is conducted by
Nutan Urja Solutions, Pune. Based on the audit field study, the following important points can be

presented.

1. Present Energy Consumption

Hooghly Engineering & Technology College, Hooghly uses electrical energy as the source

of energy for various equipment in the college campus. In the following table, we present the

details of energy consumption.

Table no 1: Details of energy consumption

Energy CO;
consumed, Emission
Srno Parameter (Units) (MT)
1 Maximum 18,395 14.72
2 Minimum 7,750 6.20
3 Average 13,582 10.87
4 Total 162,980 130.38

2. Various Measures Adopted for Energy Conservation
1. Usage of STAR rated ACs at new installations.
2. Usage of LED lights at some indoor locations.
3. Usage of LED lights for outdoor lighting.
3. Usage of Renewable Energy
The collage has installed 3.5 kW Solar PV Power Plant and 18000 Liters capacity Solar
Thermal Hot Water system.
4. Rain Water Harvesting
The College has installed the Rainwater harvesting project, to reduce dependency on municipal
corporation water supply.
5. Waste Management
The College has already installed a bio composting plant, wherein the bio-degradable waste is

composted and is used as soil conditioner for the garden.

Nutan Urja Solutions, Pune.
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The internal communication is through emails and there is hardly any generation of e-waste in the
premises.

6. Notes and Assumptions
1. Daily working hours-8 Nos
2. Annual working days-250 Nos
3. Average rate of electrical energy: Rs 8 / kWh

il
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Abbreviations

CFL : Compact Fluorescent Lamp
FTL :  Fluorescent Tube Light
LED : Light Emitting Diode

A : Voltage

I : Current

kW : Kilo- Watt

kWh . Kilo-Watt Hour

kVA . Active Power

Principal in Charge
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1. Introduction

Hooghly Engineering & Technology College, Hooghly is a degree engineering college,
run by Hooghly Engineering & Technology College Society, a non-profit making organization
engaged in the promotion of technical education amongst the students and the dissemination of
scientific knowledge in the society. A good number of eminent social workers, educationists,
public men are directly involved in the management of the society. The managing committee of
the society consists of eminent professors and engineers looking after the different sectors of
activities of the Society. Hooghly Engineering & Technology College has set from the very
beginning, as its goal, quality technical education, which endeavors to achieve high levels of
academic excellence. It is planned in such a way that a student can get all facilities and help to
reach his destination. The laboratories have been setup not only according to the university
syllabus, but also with the state-of-the-art equipment. The HETC can boast of teachers of quality.
The discipline is the backbone of any system and the college is duty bound to produce hardcore
professionals and an effective system can only give the desired result. The college consists of an
academic and administrative building, a library and a vast area of open land, which helps the
growth of young talents under healthy and natural environment.

1.1 Objectives
1. To study the present level of energy consumption
2. To study the present CO2emissions
3. To assess the various equipment/facilities from energy efficiency aspect
4. To measure various electrical parameters
5. To study scope for usage of renewable energy
6. To study various measures to reduce energy consumption
1.2 Audit methodology
1. Study of connected load
2. Study of various electrical parameters
3. To prepare the report with various Energy Conservation Program (ENCON) measures
with payback analysis

86
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2. Study of Electrical Energy Consumption

In this chapter, electricity bills are studied for the analysis of electrical energy
consumption.
Table 2.1: Summary of electricity bills

Bill
Energy | Amount

No Month | (kWh) (Rs)
1 Apr-23 | 17,230 | 138,244
2 Mar-23 | 14,650 | 117,549
3 Feb-23 | 8,750 | 162,297
< Jan-23 | 7,750 | 153,068
5 Dec-22 | 7.800 153,566
6 Nov-22 | 9,630 | 171,114
7 Oct-22 | 11,360 | 187,180
8 Sep-22 | 16.830 | 233,044
9 Aug-22 | 16,530 | 230,637
10 Jul-22 | 18,170 | 245,226
11 Jun-22 | 18395 | 247,682
12 May-22 | 15,885 | 225,462

Total | 162,980 | 2,265,069

Variation in energy consumption is as follows,
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Fig 2.1: Month wise energy consumption
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Monthly variation in electricity bill is as follows,

Electricity bill {Rs)
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Fig 2.2: Month wise electricity bill

Key observations of electricity bill are as follows,
Table 2.2: Key observations
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Energy CcO,
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Srno Parameter (Units) (MT)

1 Maximum 18,395 14.7

2 Minimum 7,750 6.2

3 Average 13,582 10.9

4 Total 162,980 130.4
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3. Carbon Footprint

1. A Carbon footprint is defined as the total greenhouse gas emissions (CO, emissions), emitted
due to various activities. In this we compute the emissions of carbon dioxide, by usage of the

various form of electrical energy used by the college for performing its day-to-day activities.

2. Basis for computation of CO; Emissions:

The basis of calculation for CO; emissions due to electrical energy is as under
» 1 Unit (kWh) of electrical energy releases 0.8 Kg of CO, into the atmosphere.
Based on the above data we compute the CO, emissions which are being released into the
atmosphere by the college due to its day-to-day operations.
We herewith furnish the details of various forms of energy consumption as under

Table 3.1: Month wise Consumption of Electrical Energy & CO; Emissions

Energy CO,
Consumed, | Emissions,
No Month kWh MT
| Apr-23 17,230 13.8
2 Mar-23 14,650 1.7
3 Feb-23 8,750 7.0
4 Jan-23 7,750 6.2
5 Dec-22 7,800 6.2
6 Nov-22 9.630 7
7 Oct-22 11,360 9.1
8 Sep-22 16,830 13.5
9 Aug-22 16,530 13.2
10 Jul-22 18,170 14.5
11 Jun-22 18,395 14.7
12 May-22 15,885 127
Total 162,980 130.4

In the following chart we present the CO; emissions due to usage of electrical energy.

MNutan Urja Solutions, Pune.
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4. Study of Usage of Alternate Energy

In this chapter, we compute the percentage of usage of Alternate/Renewable Energy to

Annual Energy Requirement of the college. The college has installed a Roof Top Solar PV
System. The installed capacity of Solar PV Plant is 3.5 kW. College has also installed 18,000

liters of solar thermal hot water plant.

Table 4.1: Computation of % Usage of Alternate Energy to Annual Energy Requirement

No Particulars Value Unit
1 | Annual Energy Purchased from WE SEDc L 162,980 | KkWh/Annum
2 | Energy Generated by Roof Top Solar PV System 5250 kWh/Annum
3 | Total Energy Requirement of College 168.230 | kWh/Annum
4 | % of Usage of Alternate Energy to Annual Energy Requirement 3 %
Fig 4.1 Solar PV plant
&3
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5. Study of Rainwater Harvesting

The college has already installed the Rainwater Harvesting project, wherein the rainwater
falling on the terrace is collected and through pipes it is fed to water pond. This stored water is

then reused for domestic purpose.

Fig 5.1 Rainwater Harvesting

12
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6. Study of Waste Management

6.1 Solid Waste Management
The college has already installed a Bio composting Plant, wherein, the bio-degradable

waste is composted & is used as fertilizer for the garden.

Fig 6.1 Bio Composting Storage Tanks

6.2 e-Waste Management
The internal communication is through emails and hence there is hardly any generation of

e-waste on the premises.

=)
Pnr_tcipaf in Charge
Hooghly Engineering & Technology College
Vivekananda Road, Pipulpati, Hooghly,

13
Nutan Urja Solutions, Pune.




Report on Green Audit: Hooghly Engineering & Technology College, Hooghly

7. Study of Green Practices
7.1 No of students who don’t use own Vehicle for coming to Institute

Out of total students coming to institute, about 20% students use their own automobile.
7.2 Usage of Public Transport

During the students’ transport study, it was revealed that the local students who are
residing near areas make use of public transport like local buses, local sharing type auto
rickshaws. Some students use bicycles. Institute encourages students to not to use automobiles.
7.3 Pedestrian Friendly Roads

The institute has well defined pedestrian foot paths as to facilitate the easy movement of

the students within the campus.

Fig 7.1 Road within campus
7.4 Plastic Free Campus
The institute is an active participant in the Government of India’s most prestigious
project of SWATCHH BHART ABHIYAN. The institute has displayed boards in the campus, to
make the campus plastic free. Various measures adopted for this purpose are as follows
> Installation of separate waste bins for dry waste & wet waste.
» Usage of paper teacups in the institute canteen.
» Display of boards in the campus for plastic free campus.
7.5 Paperless Office
The internal communication of the institute is through the internet. There are hardly any
day-to-day operations, where printing is required.
7.6 Green Landscaping with Trees and Plants

r

The institute has beautiful, maintained Garden. 14, - 1 CF
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Fig 7.2: Beautiful maintained Garden of college
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Executive Summary

After the Field measurements & analysis, we present herewith important observations

made and various measures to reduce the dependency on natural resources & reduce the

pollution.

Hooghly Engineering & Technology College, Hooghly consumes various resources

for day-to-day operations, namely: Air, Water, Electrical Energy & LPG.

1. Various Pollution due to College Activities:

» Air pollution: Mainly CO; on account of electricity & LPG consumption.

» Solid Waste: Biodegradable kitchen waste, garden waste.

¥» Liquid Waste: Human liquid waste.

2. Present Level of CO; Emissions:

Energy
consumed, | CO; emission
Srno | Parameter | (Units) (MT)
1 Maximum 8,295 6.6
2 Minimum 3,820 3.1
3 Average 5,487 4.4
4 Total 65,840 32.7

3. The various projects already implemented for environmental conservation:

» Usage of energy efficient BEE STAR rated ACs.

Usage of natural day light in corridors.

Implementation of Rainwater Harvesting.
Installation of 3.5 kW Solar PV Power Plant.
» Installation of Solar Thermal Hot Water System.

Vv Vv Vv V¥V

4. Recommendations:

Implementation of Bio Composting pit for disposal of Biodegradable waste.

Principal in Ch
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1. Installation of Bio Gas Generator Plant instead of Bio composting Plant.
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2. Installation of Sewage Treatment Plant to make campus a Zero Discharge campus.
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5. Notes & Assumptions:

1. 1 kWh of electrical energy releases 0.8 Kg of CO; into atmosphere
2. 1 kWh Solar PV plant generates 5 kWh/day electrical energy for 300 days in an year.
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Abbreviations

AC :  Air conditioner

PES :  Progressive Education Society
CFL : Compact Fluorescent Lamp
FTL :  Fluorescent Tube Light
LED : Light Emitting Diode

kWh : kilo-Watt Hour

Qty : Quantity

W : Watt

kW : Kilo Watt

PF : Power Factor

MD :  Maximum Demand

PC : Personal Computer

MSEDCL : Maharashtra State Electricity Distribution Company Ltd
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1. Introduction
1.1 Important Definitions:

1.1.1 Environment: Definition as per environment Protection Act: 1986

Environment includes water, air and land and the inter-relationship which exists
among and between Water, Air, Land and Human beings, other living creatures, plants

microorganism and property
1.1.2. Environmental Audit: Definition:

An audit which aims at verification and validation to ensure that various
environmental laws are compiled with and adequate care has been taken towards

environmental protection and preservation

According to UNEP, 1990, “Environmental audit can be defined as a management tool
comprising systematic, documented and periodic evaluation of how well environmental
organization management and equipment are performing with an aim of helping to regularize

the environment

1.1.3. Environmental Pollutant: means any solid, liquid and gaseous substance present in

the concentration as may be, or tend to be, injurious to Environment.
1.1.4. Relevant Environmental Laws in India

Table 1: Relevant Environmental Laws in India

1927 The Indian Forest Act

1972 The Wildlife Protection Act

1974 The Water (Prevention and Control of Pollution) Act
1977 The Water (Prevention & Control of Pollution) Cess Act
1980 The Forest (Conservation) Act

1981 The Air (Prevention and Control of Pollution) Act

1986 The Environment Protection Act

1991 The Public Liability Insurance Act

2002 The Biological Diversity Act

2010 The National Green Tribunal Act

1.1.5. Some Important Environmental Rules in India

Table 2: Some Important Environmental Rules in India

1989 Hazardous Waste (Management and Handling) Rules

1989 Manufacture, Storage and Import of Hazardous Chemical Rules
2000 Municipal Solid Waste (Management and Handling) Rules
1998 The Biomedical Waste (Management and Handling) Rules

25
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1999 The Environment (Siting for Industrial Projects) Rules

2000 Noise Pollution (Regulation and Control) Rules

2000 Ozone Depleting Substances (Regulation and Control) Rules
2011 E-waste (Management and Handling) Rules

2011 National Green Tribunal (Practices and Procedure) Rules
2011 Plastic Waste (Management and Handling) Rules

1.1.6 National Environmental Plans & Policy Documents

Table 3: National Environmental Plans & Policy Documents

National Forest Policy, 1988

National Water Policy, 2002

National Environment Policy or NEP (2006)

]iﬂgaé?nal Conservation Strategy and Policy Statement on Environment and Development,

Policy Statement for Abatement of Pollution (1992)

National Action Plan on Climate Change

Vision Statement on Environment and Human Health

Technology Vision 2030 (The Energy Research Institute)

= bomd b be] ol bl Ml b Ed o

Addressing Energy Security and Climate Change (MoEF and Bureau of Energy Efficiency |
The Road to Copenhagen; India’s Position on Climate Change Issues (MoEF)

1.2 Objectives
1. To study present usage of natural resources the college is consuming
2. To study the present pollution sources
3. To study various measures to make the campus self-sustainable in respect of natural
resources

4. To suggest the various measures to reduce the pollution: Air, Water, Noise

1.3 Audit Methodology:

1. Study of college as system

2. Study of electrical energy consumption
3. Study of CO; emissions
4

. Suggestions on usage of renewable energy

B\
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1.4 General Details of College

No Head

Particulars

| Name of Institution

Hooghly Engineering & Technology College, Hooghly

2 Hooghly Engineering & Technology College, Hooghly,
Address Vivekananda Road, Pipulpati P.O. & Dist. Hooghly,Pin
712103. West Bengal.
3 Maulana Abul Kalam Azad University of Technology,
Affiliation

West Bengal

&

Principal in Charge
Hooghly Engineering & Technology College
Vivekananda Road, Pipulpali, Hooghly.




Environmental Audit Report: Hooghly Engineering & Technology College, Hooghly

2. Study of Consumption of Various Resources
The institute consumes following basic/derived resources:
1. Air
2. Water
3. Electrical Energy
4. Liquefied Petroleum Gas

Also, college emits following pollutants to environment

1. Human Waste: Solid/ Liquid
2. Kitchen waste
3. Air pollution

We try to draw a schematic diagram for the College System & Environment as under.

(/,--"—'_“‘*-. -""__‘1—-.‘\
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g

Now we compute the generation of CO; on account of consumption of electrical energy &
LPG as under.

The calculation of electrical energy consumption by college can be given as

&
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Table 2.1: Electrical Energy Consumption

No Month Energy (kWh)
i Jul-21 5,005
. Jun-21 3,820
: May-21 3,935

Apr-21 7,550

4
. Mar-21 8,295
Feb-21 4,560

6
Jan-21 4,760

7
: Dec-20 4,795
. Nov-20 5,260
Oct-20 6,045

10
Sep-20 7,120

11
Aug-20 4,695

12
Total 65,840
Maximum 8,295
Minimum 3,820
Average 5,487

2.1 Variation of Monthly Electrical Energy Consumption

Month Wise Energy Consumption,

kWh
10,000
8,000
6,000
4,000
2,000 l
. 28988 3H8984H
d A £ 3 8 & & & £ £ & L
288885883557
. . . ria 8
Fig 2.1 : Monthly Electrical Energy Consumption 2 __?\\“
A
‘\':..,1
jo 4
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2.2 Key Inference drawn

From the above analysis, we present following important parameters:

Table 2.2: Variation in Important Parameters

No Parameter/ Energy
Value Consumed, kWh
1 Maximum 8,295
2 Minimum 3,820
3 Average 5,487
4 Total 65,840

Principal in Charge
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3. Study of Environmental Pollution
In this chapter, we present the various types of pollution as under:

3.1 Air Pollution

The college uses two forms of energy, namely: thermal in the form of LPG and electrical
energy used for day-to-day operations of the college. The major pollutant on account of the
above energy forms is carbon dioxide.

¢ 1 unit (kWh) of electrical energy emits 0.8 Kg of CO; in the atmosphere.

* | kg of LPG emits 3 kg of CO; into the atmosphere.
In the following table, we present the CO, emissions.

Table 3.1: Month wise Consumption of Electrical Energy & CO; Emissions:

Energy Consumed, CO2
No Month kWh Emissions, MT
1 Jul-21 5,005 4.0
2 Jun-21 3,820 3.1
3 May-21 3,935 3.1
-4 Apr-21 7,550 6.0
5 Mar-21 8,295 6.6
6 Feb-21 4,560 3.6
7 Jan-21 4,760 3.8
8 Dec-20 4,795 3.8
9 Nov-20 5,260 42
10 Oct-20 6,045 4.8
11 Sep-20 7,120 5.7
12 Aug-20 4,695 3.8
Total 65,840 52.7
Maximum 8,293 6.6
Minimum =gl %l
Average 5,487 44

Principal in Charge
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In the following chart we present the CO, emissions due to usage of electrical energy.

CO2 Emission (MT)

Sep-20
Oct-20
Nov-20
Dec-20
Jan-21
Feb-21
Mar-21
Apr-21 -
May-21 I
Jun-21
Jul-21

Fig 2.1: CO; emission due to usage of electrical energy.

3.2 Study of Solid Waste Generation

The college has already installed a bio composting plant, wherein the bio-degradable
waste is composted & is used as fertilizer for the garden.

Principal in Charge
Hooghly Enginezring & Technology College Fig 3.1 Bio Composting Processing Tanks
Vivekananda Road. Pipulpati, Hooghly.

3.3 Study of Liquid Waste Generation

At present the liquid waste generated due to day-to-day operations is drained off j
the municipal corporation through a pipe.
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3.4 Study of e-Waste Management:

The internal communication is through emails and hence there is hardly any

generation of e-waste in the premises.

Principal in Charge
Hooghty Engineering & Technology College K _q-,\\
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4. Study of Rainwater Harvesting
The college has already installed the Rainwater Harvesting project, wherein the rainwater
falling on the terrace is collected and through pipes it is fed to a water pond. This stored

water is then reused for domestic purpose.

Fig 4.1 Rainwater Harvesting
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5. Recommendations
In order to reduce the dependency on natural resources and in order to reduce the various
pollutions arising due to the day-to-day operations of the college we herewith recommend

following recommendations.

e Installation of Bio Gas Generator Plant instead of Bio composting Plant.

* Installation of Sewage Treatment Plant to make campus a Zero Discharge campus.

8a
Principal in Charge
Hooghly Engineering & Technelogy College
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Executive Summary

After the Field measurements & analysis, we present herewith important observations
made and various measures to reduce the dependency on natural resources & reduce the
pollution.

Hooghly Engineering & Technology College, Hooghly consumes various resources

for day-to-day operations, namely: Air, Water, Electrical Energy & LPG.
1. Various Pollution due to College Activities:

> Air pollution: Mainly CO; on account of electricity & LPG consumption.
» Solid Waste: Biodegradable kitchen waste, garden waste.
» Liquid Waste: Human liquid waste.

2. Present Level of CO; Emissions:

Energy
consumed, | CO; emission
Srno | Parameter | (Units) (MT)
1 Maximum 18,395 14,7
2 Minimum 5,005 4.0
3 Average 8.855 7.1
! Total 1,06,258 85.0

3. The various projects already implemented for environmental conservation:

> Usage of energy efficient BEE STAR rated ACs.

» Usage of natural day light in corridors.
» Implementation of Bio Composting pit for disposal of Biodegradable waste.
» Implementation of Rainwater Harvesting.
> Installation of 3.5 kW Solar PV Power Plant. e
% Installation of Solar Thermal Hot Water System. Principal in Charge
. Hooghly Engineering & Technelogy Collegg
4. Recommendations: Vivekananda Road, Pipulpati, Hooghly.

1. Installation of Bio Gas Generator Plant instead of Bio composting Plant.
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5. Notes & Assumptions:

1. 1 kWh of electrical energy releases 0.8 Kg of CO; into atmosphere
2. 1k
Wh Solar PV plant generates 5 kWh/day electrical energy for 300 days in an year.

Principal in Charge
Hooghly Engineering & Technology College
Vivekananda Road, Pipulpati, Hooghly.
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Abbreviations

AC :  Air conditioner

PES :  Progressive Education Society
CFL : Compact Fluorescent Lamp
FTL : Fluorescent Tube Light
LED : Light Emitting Diode

kWh : kilo-Watt Hour

Qty ¢ Quantity

W : Watt

kW : Kilo Watt

PF : Power Factor

MD :  Maximum Demand

PC : Personal Computer

MSEDCL : Maharashtra State Electricity Distribution Company Ltd
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1. Introduction

1.1 Important Definitions:

1.1.1 Environment: Definition as per environment Protection Act: 1986

Environment includes water, air and land and the inter-relationship which exists
among and between Water, Air, Land and Human beings, other living creatures, plants
microorganism and property
1.1.2. Environmental Audit: Definition:

An audit which aims at verification and validation to ensure that various
environmental laws are compiled with and adequate care has been taken towards

environmental protection and preservation

According to UNEP, 1990, “Environmental audil can be defined as a management (ool
comprising systematic, documented and periodic evaluation of how well environmental
organization management and equipment are performing with an aim of helping to regularize

the environment

1.1.3. Environmental Pollutant: means any solid, liquid and gaseous substance present in

the concentration as may be, or tend to be, injurious to Environment.
1.1.4. Relevant Environmental Laws in India

Table 1: Relevant Environmental Laws in India

1927 The Indian Forest Act

1972 The Wildlife Protection Act

1974 The Water (Prevention and Control of Pollution) Act
1977 The Water (Prevention & Control of Pollution) Cess Act
1980 The Forest (Conservation) Act

1981 The Air (Prevention and Control of Pollution) Act

1986 The Environment Protection Act

1991 The Public Liability Insurance Act

2002 The Biological Diversity Act

2010 The National Green Tribunal Act

1.1.5. Some Important Environmental Rules in India

Table 2: Some Important Environmental Rules in India

1989 Hazardous Waste (Management and Handling) Rules
1989 Manufacture, Storage and Import of Hazardous Chemical Rules
2000 Municipal Solid Waste (Management and Handling) Rules

1998 The Biomedical Waste (Management and Handling) Rules
T,
S 6
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1.1.6

1999 The Environment (Siting for Industrial Projects) Rules

2000 Noise Pollution (Regulation and Control) Rules

2000 Ozone Depleting Substances (Regulation and Control) Rules
2011 E-waste (Management and Handling) Rules

2011 National Green Tribunal (Practices and Procedure) Rules
2011 Plastic Waste (Management and Handling) Rules

National Environmental Plans & Policy Documents

Table 3: National Environmental Plans & Policy Documents

National Forest Policy, 1988

National Water Policy, 2002

National Environment Policy or NEP (2006)

I;I;tional Conservation Strategy and Policy Statement on Environment and Development,
92

Policy Statement for Abatement of Pollution (1992)

National Action Plan on Climate Change

Vision Statement on Environment and Human Health

OOINI ] & [

Technology Vision 2030 (The Energy Research Institute)

Addressing Energy Security and Climate Change (MoEF and Bureau of Energy Efficiency

=

The Road to Copenhagen; India's Position on Climate Change Issues (MoEF)

1.2 Objectives

1.
2.

To study present usage of natural resources the college is consuming

To study the present pollution sources

3. To study various measures to make the campus self-sustainable in respect of natural

4.

resources

To suggest the various measures to reduce the pollution: Air, Water, Noise

1.3 Audit Methodology:

1.

o

Hooghly Engineering
Vivekananda Road,

Study of college as system
Study of electrical energy consumption
Study of CO; emissions

Suggestions on usage of renewable energy

Principal in Charge

& Technology College
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1.4 General Details of College
No Head Particulars

1 Name of Institution Hooghly Engineering & Technology College, Hooghly

2 Hooghly Engineering & Technology College, Hooghly,
Address Vivekananda Road, Pipulpati P.O. & Dist. Hooghly,Pin
712103. West Bengal.
3 o Maulana Abul Kalam Azad University of Technology,
Affiliation
West Bengal

23]
Principal in Charge |
Hooghly Engineering & Technqtogy Ccllege
Vivekananda Road, Pipulpall, Hooghly.
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2. Study of Consumption of Various Resources
The institute consumes following basic/derived resources:
1. Air
. Water

2
3. Electrical Energy
4. Liquefied Petroleum Gas

Also, college emits following pollutants to environment

1. Human Waste: Solid/ Liquid
2. Kitchen waste

3. Air pollution

We try to draw a schematic diagram for the College System & Environment as under.
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Now we compute the generation of CO; on account of consumption of electrical energy &

LPG as under.

The calculation of electrical energy consumption by college can be given as

. é8
Principal in Charge
Hooghly Engineering & Technology College
Vivekananda Road, Pipulpati, Hooghly,
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Table 2.1: Electrical Energy Consumption

No Month Energy (kWh)
1 Jun-22 18,395
5 May-22 15,885
3 Apr-22 7,753

Mar-22 7.815
4
! Feb-22 6,070
Jan-22 5515
6
3 Dec-21 6,980
. Nov-21 6,905
" Oct-21 7,380
Sep-21 9,005
10 b
" Aug-21 9,550
Jul-21 5,005
12
Total 1,06,258
Maximum 18,395
Minimum 5,005
Average 8,855

Principal in Charge
Hooghly Engineering & Technology College
Vivekananda Road, Pipulpati, Hooghly.
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2.1 Variation of Monthly Electrical Energy Consumption

Month Wise Energy Consumption,
kWh

20,000

15,000
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5,000 '
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-
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Sep-21 i = Lol |
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Nov-21 NN
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Jan-22 ==

Mar-22
Ar-22

May

Jun-22

Fig 2.1 : Monthly Electrical Energy Consumption
2.2 Key Inference drawn
From the above analysis, we present following important parameters:

Table 2.2: Variation in Important Parameters

No | Parameter/ Energy
Value Consumed, kWh
| | Maximum 18,393
2 | Minimum it
3 Average 8,855
4 Total 1,06,258

el
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3. Study of Environmental Pollution
In this chapter, we present the various types of pollution as under:

3.1 Air Pollution

The college uses two forms of energy, namely: thermal in the form of LPG and electrical
energy used for day-to-day operations of the college. The major pollutant on account of the
above energy forms is carbon dioxide.

* 1 unit (kWh) of electrical energy emits 0.8 Kg of CO, in the atmosphere.

* | kg of LPG emits 3 kg of CO; into the atmosphere.
In the following table, we present the CO, emissions,

Table 3.1: Month wise Consumption of Electrical Energy & CO; Emissions:

Energy Consumed, CO2
No Month kWh Emissions, MT
1 Jun-22 18,395 14.7
2 May-22 15,885 12.7
3 Apr-22 7,753 6.2
4 Mar-22 7,815 6.3
5 Feb-22 6,070 4.9
6 Jan-22 5,515 44
7 Dec-21 6,980 5.6
8 Nov-21 6,905 5.5
9 Oct-21 7,380 5.9
10 Sep-21 9,005 72 gg
L 21 950 e Hooghly?rfé?rfe%?ﬁ% E{I'e(g!?nc
12 Tul-21 5.005 4.0 Vivekananda Road, Pipulpa
Total 1,06,258 85.0
Maximum 18,395 14.7
Minimum 5,005 4.0
Average 8,855 7.1
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In the following chart we present the CO; emissions due to usage of electrical energy.

CO2 Emission (MT)
20.00 rer—
15.00
10.00
| 5.00 -
| 0.00 -

Jul-21
Aug-21
Sep-21
Oct-21
Nov-21
Dec-21
Jan-22
Feb-22

Mar-22
Apr-22
May-22 ;
Jun-22

Fig 2.1: CO; emission due to usage of electrical energy.

3.2 Study of Solid Waste Generation

The college has already installed a bio composting plant, wherein the bio-degradable
waste is composted & is used as fertilizer for the garden.

Fig 3.1 Bio Composting Processing Tanks

A
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3.3 Study of Liquid Waste Generation
At present the liquid waste generated due to day-to-day operations is drained off to

the municipal corporation through a pipe.

3.4 Study of e-Waste Management:
The internal communication is through emails and hence there is hardly any

generation of e-waste in the premises.

| in Charge
0gy College

Hooghly.
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4. Study of Rainwater Harvesting
The college has already installed the Rainwater Harvesting project, wherein the rainwater
falling on the terrace is collected and through pipes it is fed to a water pond. This stored

water is then reused for domestic purpose.

Fig 4.1 Rainwater Harvesting

Principal in Charge
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5. Recommendations
In order to reduce the dependency on natural resources and in order to reduce the various
pollutions arising due to the day-to-day operations of the college we herewith recommend

following recommendations.

* Installation of Bio Gas Generator Plant instead of Bio composting Plant.

» Installation of Sewage Treatment Plant to make campus a Zero Discharge campus.
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Executive Summary
Afier the Field measurements & analysis, we present herewith important observations
made and various measures to reduce the dependency on natural resources & reduce the
pollution,
Hooghly Engineering & Technology College, Hooghly consumes various resources
for day-to-day operations, namely: Air, Water, Electrical Energy & LPG.
1. Various Pollution due to College Activities:
> Air pollution: Mainly CO; on account of electricity & LPG consumption.
» Solid Waste: Biodegradable kitchen waste, garden waste.

» Liquid Waste: Human liquid waste.

2. Present Level of CO,; Emissions:

Energy
consumed, | COz emission
Srno | Parameter (Units) (MT)
i Maximum 18,395 14.7
2 Minimum 7,750 6.2
3 Average 13,582 10,9
4 Total 162,980 130.4

3. The various projects already implemented for environmental conservation:

¥ Usage of energy efficient BEE STAR rated ACs.

» Usage of natural day light in corridors.
» Implementation of Bio Composting pit for disposal of Biodegradable waste.
» Implementation of Rainwater Harvesting.
» Installation of 3.5 kW Solar PV Power Plant. %
¥ Installation of Solar Thermal Hot Water System. Principal in Charge
. Hooghly Engineering & Technelogy College
4. Recommendations: Vivekananda Road, Pipulpati, Hooghly.

1. Installation of Bio Gas Generator Plant instead of Bio composting Plant.

2. Installation of Sewage Treatment Plant to make campus a Zero Discharge campus.
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5. Notes & Assumptions:

1. 1 kWh of electrical energy releases 0.8 Kg of CO; into atmosphere
2. 1 kWh Solar PV plant generates 5 kWh/day electrical energy for 300 days in an year.

&
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Abbreviations

AC ¢ Air conditioner

PES . Progressive Education Society
CFL . Compact Fluorescent Lamp
FTL i Fluorescent Tube Light
LED :  Light Emitting Diode

kWh : kilo-Watt Hour

Qty : Quantity

W : Watl

kW . Kilo Watt

PF . Power Factor

M D : Maximum Demand

PC : Personal Computer

MSEDCL :  Maharashtra State Electricity Distribution Company Lid
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1. Introduction

1.1 Important Definitions:

I.1.1 Environment: Definition as per environment Protection Act: 1986

Environment includes water, air and land and the inter-relationship which exists
among and between Water, Air, Land and Human beings, other living creatures, plants

microorganism and property
1.1.2. Environmental Audit: Definition:

An audit which aims at verification and validation to ensure that various
environmental laws are compiled with and adequate care has been taken towards

environmental protection and preservation

According to UNEP, 1990, “Environmental audit can be defined as a management tool
comprising systematic, documented and periodic evaluation of how well environmental
organization management and equipment are performing with an aim of helping to regularize

the environment

L.1.3. Environmental Pollutant: means any solid, liquid and gaseous substance present in

the concentration as may be, or tend to be, injurious to Environment.
1.1.4. Relevant Environmental Laws in India

Table 1: Relevant Environmental Laws in India

1927 The Indian Forest Act

1972 The Wildlife Protection Act

1974 The Water (Prevention and Control of Pollution) Act
1977 The Water (Prevention & Control of Pollution) Cess Act
1980 The Forest (Conservation) Act

1981 The Air (Prevention and Control of Pollution) Act

1986 The Environment Protection Act

1991 The Public Liability Insurance Act

2002 | The Biological Diversity Act

2010 ‘The National Green Tribunal Act

1.1.5. Some Important Environmental Rules in India

Table 2: Some Important Environmental Rules in India

1989 Hazardous Waste (Management and Handling) Rules
1989 Manufacture, Storage and Import of Hazardous Chemical Rules
2000 Municipal Solid Waste (Management and Handling) Rules

1998 The Biomedical Waste (Management and Handling) Rules

Principal'in Charge
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1999 The Environment (Siting for Industrial Projects) Rules

2000 | Noise Pollution (Regulation and Control) Rules

2000 Ozone Depleting Substances (Regulation and Control) Rules
2011 E-waste (Management and Handling) Rules

2011 National Green Tribunal (Practices and Procedure) Rules
2011 Plastic Waste (Management and Handling) Rules

1.1.6 National Environmental Plans & Policy Documents

Table 3: National Environmental Plans & Policy Documents

National Forest Policy, 1988

National Water Policy, 2002

National Environment Policy or NEP (2006)

National Conservation Strategy and Policy Statement on Environment and Development,
1992

Policy Statement for Abatement of Pollution (1992)

National Action Plan on Climate Change
Vision Statement on Environment and Human Health

Technology Vision 2030 (The Energy Research Institute)

Siojse|n || & |l

.| Addressing Energy Security and Climate Change (MoET and Bureau of Ener, Lfficienc
0 e Road to Copenhagen: ange Issues (MoEF)

1.2 Objectives
1. To study present usage of natural resources the college is consuming
2. To study the present pollution sources
3. To study various measures to make the campus self-sustainable in respect of natural
resources
4. To suggest the various measures to reduce the pollution: Air, Water, Noise
1.3 Audit Methodology:
1. Study of college as system

Study of electrical energy consumption

o

Study of CO; emissions

>

Suggestions on usage of renewable energy

<
Principal in Charge
Hoqghly Engineering & Technology College
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1.4 General Details of College

Particulars

Hooghly Engineering & Technology College, Hooghly

Hooghly Engineering

& Technology College, Hooghly,

Vivekananda Road, Pipulpati P.O. & Dist. Hooghly,Pin

712103. West Bengal,

No Head
1 Name of Institution
2
Address
3
Affiliation

Maulana Abul Kalam Azad University of Technology,

West Bengal

Principal in Charge
Hooghly Engineering & Technology College
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2. Study of Consumption of Various Resources
The institute consumes following basic/derived resources:
. Air
2. Water
3. Electrical Energy
4. Liqueficd Petroleum Gas
Also, college emits following pollutants to environment

1. Human Waste: Solid/ Liquid
2. Kitchen waste

3. Air pollution

We try to draw a schematic diagram for the College System & Environment as under.

( water ) [ wowery )

{ LPG
' Alr ' -
- | - _‘
|
College ISystem W
|
F s
Human ; A
!. Waste: | |-’ Kitchen / Air
“ SolidLiqud . Waste . Pollution:
— L COo,

Now we compute the generation of CO; on account of consumption of electrical energy &

LPG as under.

The calculation of electrical energy consumption by college can be given as

. %2

mneipal in Charge
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Table 2.1: Electrical Energy Consumption

No Month Energy (kWh)
] Apr-23 17,230
5 Mar-23 14,650
3 Feb-23 8.750
4 Jan-23 7,750
5 Dec-22 7,800

Nov-22 9.630
6
7 Oct-22 11,360
2 Sep-22 16,830
3 Aug-22 16,530
Jul-22 18,170
10
1 Jun-22 18,395
" May-22 15,885
Total 162,980
Maximum 18,395
Minimum 7,750
Average 13,582

2.1 Variation of Monthly Electrical Energy Consumption

Month Wise Energy Consumption, kWh
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Fig 2.1 : Monthly Electrical Energy Consumption
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2.2 Key Inference drawn
From the above analysis, we present following important parameters:

Table 2.2: Variation in Important Parameters

No | Parameter/ Energy
Value Consumed, kWh
| Maximum 18,395
2 Minimum 1,750
3 Average 13,582
4 | Total 162,980

Principal in Char,

. . ge

Hooghly Engineering & Technology College
Vivekananda Road, Pipulpali, Hooghly.




Environmental Audit Report: Hooghly Engineering & Technology College, Hooghly

3. Study of Environmental Pollution
In this chapter, we present the various types of pollution as under:

3.1 Air Pollution

The college uses two forms of energy, namely: thermal in the form of LPG and electrical
energy used for day-to-day operations of the college. The major pollutant on account of the
above energy forms is carbon dioxide.

e | unit (kWh) of electrical energy emits 0.8 Kg of CO; in the atmosphere.

e | kg of LPG emits 3 kg of CO; into the atmosphere.

In the following table, we present the CO; emissions.

Table 3.1: Month wise Consumption of Electrical Energy & CO; Emissions:

Energy Consumed, C02
No Month kWh Emissions, M'T
I Apr-23 17,230 13.8
2 Mar-23 14,650 1.7
3 Feb-23 8,750 7.0
4 Jan-23 7,750 6.2
5 Dec-22 7,800 62
6 Nov-22 9,630 1.7
7 Oct-22 11,360 9.1
8 Sep-22 16,830 13.5
9 Aug-22 16,530 132
10 Jul-22 18,170 14.5
11 Jun-22 18,395 14.7
12 May-22 15,885 12.7
Total 162,980 130.4
Maximum 18,395 14.7
Minimum 7,750 6.2
Average 13,582 10.9

Principal in Charge
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In the following chart we present the CO; emissions due to usage of electrical energy.

CO, Emission (MT)

100

600 ¢

500 + .
400 -
30 - |
200 1
000 -

¥ .@

q*?sq"\'*

$ qfﬁ¢#$$f&

Fig 2.1: CO; emission due to usage of electrical energy.

3.2 Study of Solid Waste Generation

The college has already installed a bio composting plant, wherein the bio-degradable

wasle is composted & is used as fertilizer for the garden.

é8

Principal in Charge

Hooghly Engineerin
_ 9 & Technol
Vivekananda Road, Pipulpati, Dggogﬁlffge

Suo\?




Environmental Audit Report: - Hooghly Engineering & Technology College, Hoaghly

3.3 Study of Liquid Waste Generation

At present the liquid waste generated due to day-lo-day operations is drained off to
the municipal corporation through a pipe.
3.4 Study of e-Waste Management:

The internal communication is through emails and hence there is hardly any

generation of e-waste in the premises.

Principal in Charge
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4. Study of Rainwater Harvesting

The college has already installed the Rainwater Harvesting project, wherein the rainwater
falling on the terrace is collected and through pipes it is fed to a water pond. This stored

walter is then reused for domestic purpose.

Fig 4.1 Rainwater Harvesting

Pﬂ':;::ipai in Charge
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5. Recommendations

In order to reduce the dependency on natural resources and in order to reduce the various

pollutions arising due to the day-to-day operations of the college we herewith recommend
following recommendations,
L

Installation of Bio Gas Generator Plant instead of Bio composting Plant.
L]

Installation of Sewage Treatment Plant to make campus a Zero Discharge campus.

Principal in Charge
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Executive Summary

After the field measurements & analysis, we present herewith important observations

made and various measures to reduce the energy consumption & mitigate the CO; emissions.

College consumes energy in the form of electrical energy used for various gadgets, offices &

other facilities.

1. Present Energy Consumption

In the following table, we present the details of energy consumption.

Table no 2.1: Details of energy consumption

Energy CO;
consumed, Emission
Srno Parameter (Units) (MT)
1 Maximum 8,205 6.6
2 Minimum 3,820 3.1
3 Average 5,487 4.4
- Total 65,840 2.7

2. Energy Conservation Projects already installed
1. Usage of STAR rated ACs at new installations

2. Usage of LED lights at some indoor locations
3. Usage of LED Lights for outdoor lighting.

3. Key Observations

1. Usage of LED lights.

2. Usage of star rated equipment.

3. Maintained a good power factor.

4. Percentage of Usage of Alternate Energy
The college has installed a roof top solar PV plant of 3.5kW capacity and 18,000 liters of

solar thermal hot water plant. The percentage of usage of alternate energy to annual energy

requirement is 3 %.

Nutan Urja Solutions, Pune
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5. Percentage of Usage of LED Lighting

The college has various types of light fittings. The percentage of annual LED lighting

usage to annual lighting requirement works out to be 16 %.

6. Recommendations

Table 1: Recommendations for energy savings

Annual
i Annual | Investment | Payback
saving
No Recommendation monetary | required, | period,
potential,
gain, Rs. Rs. Months
kWh/Annum
Replacement of 630 Nos
1 |T-8 fittings with 20W 12,600 138,600 403,830 35
LED fittings
Replacement of 727 Nos
2 |old ceiling fans with 36,350 399,850 | 1,580,498 47
STAR rating fans
Replacement of 19 Nos of
metal street lights with 4,275 47,025 57,000 15
3 | 100W LED
Installation of 100kW grid
150,000 1,650,000 | 5,000,000 36
4 | connected PV panel
Total 154,275 1,697,025 | 5,057,000 36

7. Notes & Assumptions

1. Daily working hours-8 Nos
2. Annual working Days-250 Nos
3. Average Rate of Electrical Energy: Rs 8 / kWh

Principal in Charge
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Abbreviations

CFL :  Compact Fluorescent Lamp
FTL :  Fluorescent Tube Light
LED : Light Emitting Diode

Vv : Voltage

I : Current

kW : Kilo-Watt

kWh :  kilo-Watt Hour

kVA ¢ Active Power
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1. Introduction

Hooghly Engineering & Technology College, Hooghly is a degree engineering college,
run by Hooghly Engineering & Technology College Society, a non-profit making organization
engaged in the promotion of technical education amongst the students and the dissemination of
scientific knowledge in the society. A good number of eminent social workers, educationists,
public men are directly involved in the management of the society. The managing committee of
the society consists of eminent professors and engineers looking after the different sector of
activities of the society. Hooghly Engineering & Technology College has set from the very
beginning, as its goal, quality technical education, which endeavors to achieve high levels of
academic excellence. It is planned in such a way that a student can get all facilities and help to
reach his destination. The laboratories have been setup not only according to the university
syllabus, but also with the state-of-the-art equipment. The HETC can boast of teachers of quality.
The discipline is the backbone of any system and the college is duty bound to produce hardcore
professionals and an effective system can only give the desired result. The college consists of an
academic and administrative building, a library and a vast area of open land, which helps the

growth of young talents under healthy and natural environment.

1.1 Objectives

1. To study present level of energy consumption

2. To study electrical consumption

3. To assess the various equipment/facilities from energy efficiency aspect
4

. To study various measures to reduce the energy consumption

1.2 Audit Methodology: gq

Principal in Charge
1. Study of connected load Hooghly Engineering & Technology College
Vivekananda Road, Pipulpati, Hooghly,

2. Study of various electrical parameters
3. To prepare the report with various Energy Conservation Program (ENCON) measures

with payback analysis
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1.3 General Details of College

Table 1.1: Details of college

No Head Particulars
1 Name of institution | Hooghly Engineering & Technology College, Hooghly
2 Hooghly Engineering & Technology College, Hooghly,
Address Vivekananda Road, Pipulpati, P.O. & Dist. Hooghly,
Pin-712103, West Bengal.
3 Maulana Abul Kalam Azad University of Technology,
Affiliation
West Bengal
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' 3 1 ge

Hooghly Engineering & Technology College
Vivekananda Road, Pipulpati, Hooghly.

aria N
7 Q r*—q___-L-_T‘ \h
MNutan Urja Solutions, Pune 3 (ul
=] =]
= P
r?




Report on Energy Audit: Hooghly Engineering & Technology Callege, Hooghly

2. Study of connected load

In this chapter, we present details of various connected electrical equipment and electrical

load.
Table 2.1: Location wise study of electrical fittings in various buildings
LED | LED
FTL tube | bulb | Computers 15Tr

No Location (40W) | CFL | (20W) | (12W) (65W) Fans | AC

1 | Administrative Building 124 4 52 28 210 158 44

2 | Workshop Building 125 6 48 31 16 122 0

3 | Academic Building 145 8 50 36 66 178 12

4 | Library Building 50 - 10 10 15 64 3

5 | North- East Building 70 - 30 15 36 103 5

6 | Ladies Hostel 116 6 40 30 - 102 -

Total 630 24 230 150 343 727 64
Apart from above load, the college has pumps, street lights. Individual fitting wise load is

as under.

Table 2.2: Equipment wise connected load

Load, | Load,
No | Equipment Qty | W/Unit | kW
1 |FTL-40W 630 40 25.2
2 | CFL 24 24 0.6
3 | LED Tube-20W 230 20 4.6
4 | LED bulb 150 12 1.8
5 | Computers 343 65 223
6 | Ceiling Fan 727 65 47.3

7 | AC (1.5Tr) 64 1838 117.6
8 | Metal street lights 19 400 7.6
9 Pumps (10 nos. 2HP, 2*5HP, 4*0.5HP, ) ) 216

2*%7.5HP) )
Total 248.6

Data can be represented in terms of PIE chart as under,

Nutan Urja Solutions, Pune
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Fig 2.1: Distribution of connected load.
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3. Study of Electrical Energy Consumption

In this chapter, electricity bills are studied for the analysis of electrical energy

consumption.
Table 3.1: Summary of electricity bills

Bill
Energy | Amount
No Month | (kWh) (Rs)
1 Jul-21 | 5,005 76,157
2 Jun-21 3,820 1,15,072
3 May-21 | 3,935 1,16,527
4 Apr-21 | 7,550 | 1,51,920
5 Mar-21 | 8295 | 1,58,966
6 | Feb-21 | as60 | 1.22.208
7 Jan-21 | 4760 | 1,24,607
8 Dec-20 | 4,795 1,24,983
9 Nov-20 | 5,260 1,29,544
10 Oct-20 6,045 1,37,589
11 | Sep-20 | 7,120 18,787
12 Aug-20 | 4,695 1,24,192
Total | 65,840 | 14,00,552

Variation in energy consumption is as follows,

Month Wise Energy Consumption, kWh

E
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Fig 3.1: Month wise energy consumption
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Monthly variation in electricity bill is as follows,

8 4 B

Electricity bill (Rs)
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Fig 3.2: Month wise electricity bill

Key observations of electricity bill are as follows,

Table 3.2: Key observations

e CO;
consumed, Emission
Sr no Parameter (Units) )
1 Maximum 8,295 o
- Minimam | 3.820 1
3 Average 5,487 4.4
3 Total 65,840 <
Principal ir
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4. Carbon footprint

1. A Carbon footprint is defined as the total greenhouse gas emissions (CO, emissions), emitted
due to various activities. In this we compute the emissions of carbon dioxide, by usage of the
various form of electrical energy used by the college for performing its day-to-day activities.
2. Basis for computation of CO; emissions:

The basis of calculation for CO; emissions due to electrical energy is as under:

» 1 Unit (kWh) of electrical energy releases 0.8 kg of CO; into atmosphere.

Based on the above data we compute the CO, emissions which are being released into the
atmosphere by the college due to its day-to-day operations.

We herewith furnish the details of various forms of energy consumption as under:

Table 4.1: Month wise Consumption of Electrical Energy & CO; Emissions

Energy CO;
Consumed, | Emissions,
No | Month kWh MT
1 Jul-21 5,005 4.0
2 Jun-21 3,820 3.1
3 May-21 3,935 3.1
4 Apr-21 7.550 6.0
5 Mar-21 8.295 6.6
6 Feb-21 4,560 3.6
7 Jan-21 4,760 3.8
8 Dec-20 4,795 3.8
9 Nov-20 5,260 4.2
10 Oct-20 6,045 4.8
11 Sep-20 7,120 5.7
12 Aug-20 4,695 3.8
Total 65,840 52.7

In the following chart we present the CO, emissions due to usage of electrical energy.
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5. Study of usage of alternate energy

In this chapter, we compute the percentage of usage of alternate/renewable energy to
annual energy requirement of the college. The college has installed roof top solar PV system.
The installed capacity of solar PV plant is 3.5 kWh. College has also installed 18,000 liters of
solar thermal hot water plant.

Table 5.1: Computation of % Usage of Alternate Energy to Annual Energy Requirement

No Particulars Value Unit
1 | Annual Energy Purchased from WBSEDCI., 65,840 | KWh/Annum
2 | Energy Generated by Roof Top Solar PV System 5250 kWh/Annum
3 | Total Energy Requirement of College 71,090 | kWh/Annum
4 | % of Usage of Alternate Energy to Annual Energy Requirement 7 %

14
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6. Study of usage of LED lighting

In this chapter we study the lighting system of college and compute the percentage of

total load catered by LED lighting.

Table 6.1: Total lighting load

No Particulars Qty Konuly | Ty
W/Unit | kW
1 FTL-40 W 630 40 252
2 CFL 24 24 0.6
3 Metal street lights 19 400 7.6
LED lighting load
1 LED tube 230 20 4.6
2 LED bulbs 150 12 1.8
Total LED lighting load 6.4
Total Lighting load 39.8

It can be seen that out of total lighting load 16% load is LED lighting load.

Principal in Charge
Hooghly Engineering & Technology College
Vivekananda Road, Pipulpali, Hooghly,

15
Nutan Urja Solutions, Pune




Report on Energy Audit: Hooghly Engineering & Technology College, Hooghly

7. Energy conservation proposals

7.1 Replacement of old T-8 FTLs with 20 W LED fittings

In the facility, there are about 630 Nos, T-8, FTL fittings with electronic/magnetic
chokes. It is recommended to install the 20 W LED tube light fittings in place of these old T-8
fittings. In the following table, we present the savings, investment required & payback analysis.

Table 7.1: Savings, investment required & payback analysis (light)

No Particulars Value Unit

1 Present Qty of T-8 fittings 630 Nos

2 Energy Demand of T-8 fitting 40 W/Unit

3 Energy Demand of 20 W LED fitting | 20 W/Unit

- Reduction in demand 20 W/Unit

5 Average Daily Usage period 4 Hrs/Day

6 Daily saving in Energy 504 kWh/Day

7 Annual Working Days 250 Nos

8 Annual Energy Saving possible 12600 | kWh/Annum
9 Rate of Electrical Energy 11 Rs/kWh

10 | Annual Monetary saving 138600 | Rs/Annum
11 Cost of 20 W LED Tube 641 Rs/Unit

Rs lump

12 Investment required 403830 | sum

13 Simple Payback period 35 Months

¢
. s.132 Charge
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7.2 Replacement of old fans with STAR rated fans

During the audit, it was observed that there are 727 no of fans. It is recommended to

replace these old fans with STAR rated fans. In the following table, we present the savings,

investment required & payback analysis.

Table 7.2: Savings, investment required & payback analysis (fans)

No Particulars Value Unit
1 Present Qty of Old Ceiling Fan fittings 727 | Nos
Energy Demand of OIld Ceiling Fan a5
2 fitting W/Unit
3 Energy Demand of STAR Rated Fan 40 W/Unit
4 Reduction in demand 25 W/Unit
5 Average Daily Usage period 8 Hrs/Day
6 Daily saving in Energy 1454 | kWh/Day
7 Annual Working Days 250 | Nos
8 Annual Energy Saving possible 36350 | kWh/Annum
9 Rate of Electrical Energy 11 Rs/kWh
10 Annual Monetary saving 399850 | Rs/Annum
11 Cost of STAR Rated Ceiling Fan 2174 | Rs/unit
Rs lump
12 Investment required = sum
13 Simple Payback period 47 Months

P?'I'I".!C!'pﬂf in Charge
HU‘Ughl}' Englﬂ::-ering & Ter:hl']gjng}r Conege
Vivekananda Road, Pipulpati, Hooghly
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7.3 Replacement of metal street lights with 100W LED

In the facility, there are about 19 Nos, halogen street lights. It is recommended o install
the 100 W LED flood in place of these old halogen street lights. In the following table, W€
present the savings, investment required & payback analysis.

Table 7.3: Savings, investment required & payback analysis (street light)

— Present Qty of Metal Street lights “

Energy Demand of Metal Street
lights

— Energy Demand of LED flood lights m
“ Reduction in demand “

Average Daily Usage period w

“ Daily saving in Energy “
oty |
e S|
e

“ Annual Monetary saving
R L

“ [nvestment required m

Simple Payback period

2]
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7.4 Installation of Solar PV panel

It is recommended to install 100 kW solar PV panel. In the following table, we present
the savings, investment required & payback analysis.
Table 7.4: Savings, investment required & payback analysis (solar PV panel)

—

No | Particulars Value Unit
1 Installation of 100kW PV unit 100 kW
2 Energy saving 150000 | kWh/Annum
3 Rate of electrical energy 11 Rs
4 Annual monetary savings 1650000 | Rs/ Annum
5 Investment required 5000000 | Rs lump sum
| 6 Simple payback period 36 Months ]

Pr'z'{ff::}).:zf in Charge
Hooghly Engmeen‘ng & Techno!agy College
Vivekananda Road, Pipulpati, Hooghfy.
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7.5 Summary of Savings
Table 7.5: Summary of Savings
Annual
Annual | Imvestment | Payback
Saving
No Recommendation Monetary | Required, | period,
potential,
Gain, Rs. Rs. Months
KWh/Annum
Replacement of 630 Nos
1 | T-8 fittings with 20W LED 12,600 138,600 403,830 35
fittings
Replacement of 727 Nos
2 |OIld Ceiling Fans with 36,350 399,850 | 1,580,498 47
STAR rating fans
Replacement of 19 Nos of
Metal Street lights with 4,275 47,025 57,000 15
3 | 100W LED
Installation of 100kW grid
150,000 1,650,000 | 5,000,000 36
4 | connected PV panel
Total 1,54,275 16,97,025 | 50,57,000 36
&
Principal in Charge
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Executive Summary

After the field measurements & analysis, we present herewith important observations

made and various measures to reduce the energy consumption & mitigate the CO; emissions.

College consumes energy in the form of electrical energy used for various gadgets, offices &

other facilities.

1. Present Energy Consumption

In the following table, we present the details of energy consumption.

Table no 2.1: Details of energy consumption

Energy CO;
consumed, Emission
Sr no Parameter (Units) (MT)
1 Maximum 18,395 14.7
2 Minimum 5,005 4.0
3 Average 8,855 7.1
- Total 1,006,258 85.0

2. Energy Conservation Projects already installed

1. Usage of STAR rated ACs at new installations
2. Usage of LED lights at some indoor locations
3. Usage of LED Lights for outdoor lighting.

3. Key Observations
1. Usage of LED lights.

2. Usage of star rated equipment.

3. Maintained a good power factor.

4. Percentage of Usage of Alternate Energy
The college has installed a roof top solar PV plant of 3.5kW capacity and 18,000 liters of

akananda R
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solar thermal hot water plant. The percentage of usage of alternate energy to annual energy

requirement is 3 %.
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5. Percentage of Usage of LED Lighting

The college has various types of light fittings. The percentage of annual LED lighting

usage to annual lighting requirement works out to be 16 %.

6. Recommendations

Table 1: Recommendations for energy savings

Annual
Saving Annual | Investment | Payback
potential, | Monetary | Required, | period,
No Recommendation kWh/Annum | Gain, Rs. Rs. Months
Replacement of 630 Nos
T-8 fittings with 20W
1 LED fittings 12,600 138.600 403.830 35
Replacement of 727 Nos
Old Ceiling Fans with
2 STAR rating fans 36,350 399,850 1,580,498 47
Replacement of 19 Nos of
Metal Street lights with
3 100W LED 4,275 47,025 57,000 15
Installation of 100kW grid
4 connected PV panel 150,000 1,650,000 | 5,000,000 36
Total 203,225 2,235475 | 7,041,328 38
7. Notes & Assumptions
1. Daily working hours-8 Nos
2. Annual working Days-250 Nos
3. Average Rate of Electrical Energy: Rs 8 / kWh
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Abbreviations

CFL Compact Fluorescent Lamp
FTL Fluorescent Tube Light
LED Light Emitting Diode

Vv Voltage

| Current

kW Kilo-Watt

kWh kilo-Watt Hour

kVA Active Power
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1. Introduction

Hnugh.ly Engineering & Technology College, Hooghly is a degree engineering college,
run by Hooghly Engineering & Technology College Society, a non-profit making organization
engaged in the promotion of technical education amongst the students and the dissemination of
scientific knowledge in the society. A good number of eminent social workers, educationists,
public men are directly invol'._red in the management of the society. The managing committee of
the society consists of eminent professors and engineers looking after the different sector of
activities of the society. Hooghly Engineering & Technology College has set from the very
beginning, as its goal, quality technical education, which endeavors to achieve high levels of
academic excellence. It is planned in such a way that a student can get all facilities and help to
reach his destination. The laboratories have been setup not only according to the university
syllabus, but also with the state-of-the-art equipment. The HETC can boast of teachers of quality.
The discipline is the backbone of any system and the college is duty bound to produce hardcore
professionals and an effective system can only give the desired result. The college consists of an
academic and administrative building, a library and a vast area of open land, which helps the

growth of young talents under healthy and natural environment.
1.1 Objectives

1. To study present level of energy consumption

2. To study electrical consumption

3. To assess the various equipment/facilities from energy efficiency aspect
4

. To study various measures to reduce the energy consumption
1.2 Audit Methodology:

1. Study of connected load

2. Study of various electrical parameters

3. To prepare the report with various Energy Conservation Program (ENCON) measures
with payback analysis
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1.3 General Details of College

Table 1.1: Details of college

No Head Particulars
I Name of institution | Hooghly Engineering & Technology College, Hooghly
2 Hooghly Engineering & Technology College, Hooghly,
Address Vivekananda Road, Pipulpati, P.O. & Dist. Hooghly,
Pin-712103, West Bengal.
3 : Maulana Abul Kalam Azad University of Technology,
Affiliation
West Bengal

8§
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2. Study of connected load

In this chapter, we present details of various connected electrical equipment and electrical

load.
Table 2.1: Location wise study of electrical fittings in various buildings
LED | LED
FTL tube | bulb | Computers 1.5Tr
No Location (40W) | CFL | (20W) | (12W) (65W) Fans | AC
1 | Administrative Building 124 4 52 28 210 158 44
2 | Workshop Building 125 6 48 31 16 122 0
3 | Academic Building 145 8 50 36 66 178 12
4 | Library Building 50 - 10 10 15 64 3
5 | North- East Building 70 - 30 15 36 103 5
6 | Ladies Hostel 116 6 40 30 - 102 -
Total 630 24 230 150 343 727 64

Apart from above load, the college has pumps, street lights. Individual fitting wise load is

as under.
Table 2.2: Equipment wise connected load
Load, | Load,
No | Equipment Qty | W/Unit | kW
1 |FTL40W 630 40 25.2
2 | CrL 24 24 0.6
3 | LED Tube-20W 230 20 4.6
4 | LED bulb 150 12 1.8
5 | Computers 343 65 223
6 [ Ceiling Fan 727 65 47.3
7 | AC(1.5Tr) 64 1838 | 117.6
8 | Metal street lights 19 400 7.6
g [ Pumps (10 nos. 2HP, 2*5HP, 4*0.5HP, _ ) 21.6
2%7.5HP) :
Total 248.6

Data can be represented in terms of PIE chart as under,

8 ..----...!i . ‘. =0,
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Fig 2.1: Distribution of connected load.
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3. Study of Electrical Energy Consumption

In this chapter, electricity bills are studied for the analysis of electrical energy

consumption.

Table 3.1: Summary of electricity bills

Bill
Energy | Amount
No Month | (KWh) (Rs)
1 Jun-22 | 18,395 | 247,682
2 May-22 | 15,885 | 225,462
3 Apr-22 | 7,753 | 153,068
4 Mar-22 | 7815 154,466
5 Feb-22 | 6,070 86,273
6 Jan-22 5,515 81,279
7 Dec-21 | 6,980 95,144
8 Nov-21 | 6,905 04,388
9 Oct-21 7,380 111,623
10 Sep-21 | 9,005 116,161
11 Aug-21 | 9,550 125,261
12 Jul-21 5,005 76,157
Total | 1,06,258 | 1,566,964

Variation in energy consumption is as follows,
Maonth Wise Energy Consumption, Wh

(T
Amana

Fig 3.1: Month wise energy consumption
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Monthly variation in electricity bill is as follows,

Electricity bill {Rs)
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Fig 3.2: Month wise electricity bill

Key observations of electricity bill are as follows,

Table 3.2: Key observations

Energy CO;
consumed, Emission

Srno Parameter (Units) (MT)

1 Maximum 18,395 14.7

2 Minimum 5,005 4.0

3 Average 8,855 7.1

4 Total 1,06,258 85.0
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4. Carbon footprint

1. A Carbon footprint is defined as the total greenhouse gas emissions (CO, emissions), emitted
due to various activities. In this we compute the emissions of carbon dioxide, by usage of the
various form of electrical energy used by the college for performing its day-to-day activities.
2. Basis for computation of CO, emissions:

The basis of calculation for CO, emissions due to electrical energy is as under:

# 1 Unit (kWh) of electrical energy releases 0.8 kg of CO; into atmosphere.

Based on the above data we compute the CO, emissions which are being released into the
atmosphere by the college due to its day-to-day operations.

We herewith furnish the details of various forms of energy consumption as under:

Table 4.1: Month wise Consumption of Electrical Energy & CO; Emissions

Energy CO;

Consumed, | Emissions,
No Month kWh MT
1 Jun-22 18,395 14.7
2 May-22 15,885 12.7
3 Apr-22 7,753 6.2
4 Mar-22 7.815 6.3
3 Feb-22 6,070 49
6 Jan-22 5,515 4
7 Dec-21 6,980 5.6
8 Nov-21 6,905 5.5
9 Oct-21 7,380 5.9
10 Sep-21 9,005 72
11 Aug-21 9,550 7.6
12 Jul-21 5,005 4.0
Total 1,06,258 85.0

In the following chart we present the CO, emissions due to usage of electrical energy.
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Fig 4.1: Month wise CO; Emission
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5. Study of usage of alternate energy

In this chapter, we compute the percentage of usage of alternate/renewable energy to
annual energy requirement of the college. The college has installed roof top solar PV system.
The installed capacity of solar PV plant is 3.5 kWh. College has also installed 18,000 liters of

solar thermal hot water plant.

Table 5.1: Computation of % Usage of Alternate Energy to Annual Energy Requirement

No Particulars Value Unit
1 | Annual Energy Purchased from WBSEDCL 1,06258 | kWh/Annum
2 | Energy Generated by Roof Top Solar PV System 5250 kWh/Annum
3 | Total Energy Requirement of College L11,508 | kWh/Annum
4 | % of Usage of Alternate Energy to Annual Energy Requirement 3 Y

Fig 5.1 Solar PV plant

Principal in Charge
Hooghly Engineering & Technology Co
Vivekananda Road, Pipulpati, Hoogh

Fig 5.2 Solar Thermal Hot Water System
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6. Study of usage of LED lighting

In this chapter we study the lighting system of college and compute the percentage of
total load catered by LED lighting.
Table 6.1: Total lighting load

No Particulars Qty e -
W/Unit | kW
1 FTL-40W 630 40 252
2 CFL 24 24 0.6
3 Metal street lights 19 400 7.6
LED lighting load
1 LED tube 230 20 4.6
2 LED bulbs 150 12 1.8
Total LED lighting load 6.4
Total Lighting load 39.8

It can be seen that out of total lighting load 16% load is LED lighting load.

Principal
Hooahis £ 1CiPal in Chay.
e fpkz I_trEngrrreEu'mg & Teclrnofogyfec I
“Rananda Roag, Pipulpaii Hoc-g:i o
. 2
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7. Energy conservation proposals

7.1 Replacement of old T-8 FTLs with 20 W LED fittings

In the facility, there are about 630 Nos, T-8, FTL fittings with electronic/magnetic
chokes. It is recommended to install the 20 W LED tube light fittings in place of these old T-8
fittings. In the following table, we present the savings, investment required & payback analysis.

Table 7.1: Savings, investment required & payback analysis (light)

No Particulars Value Unit

I Present Qty of T-8 fittings 630 Nos

2 Energy Demand of T-8 fitting 40 W/Unit

3 Energy Demand of 20 W LED fitting | 20 W/Unit

4 Reduction in demand 20 W/Unit

5 Average Daily Usage period 4 Hrs/Day

6 Daily saving in Energy 504 kWh/Day

7 Annual Working Days 250 Nos

8 Annual Energy Saving possible 12600 | kWh/Annum
9 Rate of Electrical Energy 11 Rs/kWh

10 Annual Monetary saving 138600 | Rs/Annum
11 Cost of 20 W LED Tube 641 Rs/Unit

Rs lump

12 Investment required 403830 | sum

13 Simple Payback period 35 Months

Principal in Charge
Hooghly Engineering & Technology Coliege

N-u!ﬂ‘/?

16 >
Nutan Urja Solutions, Pune

Vivekananda Road, Pipulpati, Hooghly.
P =

=
a3,
T X



Report on Energy Audit: Hooghly Engineering & Technology College, Hooghly

7.2 Replacement of old fans with STAR rated fans

During the audit, it was observed that there are 727 no of fans. It is recommended to

replace these old fans with STAR rated fans. In the following table, we present the savings,

investment required & payback analysis.

Table 7.2: Savings, investment required & payback analysis (fans)

No Particulars Value Unit

1 Present Qty of Old Ceiling Fan fittings 727 Nos

Energy Demand of Old Ceiling Fan &5

2 fitting W/Unit

3 Energy Demand of STAR Rated Fan 40 W/Unit

R Reduction in demand 25 W/Unit

5 Average Daily Usage period 8 Hrs/Day

6 Daily saving in Energy 1454 | kWh/Day

7 Annual Working Days 250 | Nos

8 Annual Energy Saving possible 36350 | kWh/Annum
9 Rate of Electrical Energy 11 Rs/kWh

10 Annual Monetary saving 399850 | Rs/Annum
11 Cost of STAR Rated Ceiling Fan 2174 | Rs/unit

Rs lump

12 Investment required . sum

13 Simple Payback period 47 Months

&=

Principal in Charge
Hooghly Engineering & Technology College
Vivekananda Road, Pipulpati, Hooghly.
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7.3 Replacement of metal street lights with 100W LED

In the facility, there are about 19 Nos, halogen street lights. It is recommended to install
the 100 W LED flood in place of these old halogen street lights. In the following table, we

present the savings, investment required & payback analysis.

Table 7.3: Savings, investment required & payback analysis (street light)

No Particulars Value Unit
1 Present Qty of Metal Street lights 19 Nos
Energy Demand of Metal Street 400
2 lights W/Unit
3 Energy Demand of LED flood lights 100 W/Unit
4 Reduction in demand 300 W/Unit
5 Average Daily Usage period 3 Hrs/Day
6 Daily saving in Energy 17.1 kWh/Day
7 Annual Working Days 250 Nos
8 Annual Energy Saving possible 4275 | kWh/Annum
9 Rate of Electrical Energy 11 Rs/kWh
10 Annual Monetary saving 47025 | Rs/Annum
11 Cost of LED flood light 3000 | Rs/Unit
12 | Investment required 57000 | Rs lump sum
13 Simple Payback period 15 Months
Principal in Charge ?ﬁ}%}\
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7.4 Installation of Solar PV panel

It is recommended to install 100 kW solar PV panel. In the following table, we present
the savings, investment required & payback analysis.
Table 7.4: Savings, investment required & payback analysis (solar PV panel)

No | Particulars Value Unit
1 Installation of 100kW PV unit 100 kW
2 Energy saving 150000 | kWh/Annum
3 Rate of electrical energy 11 Rs
4 Annual monetary savings 1650000 | Rs/ Annum
5 Investment required 5000000 | Rs lump sum
6 Simple payback period 36 Months

Principal in Charge

Hoaghly Engineri
9ingering & Techn
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7.5 Summary of Savings
Table 7.5: Summary of Savings
Annual
Saving Annual | Investment | Payback
potential, | Monetary | Required, | period,
No Recommendation kKWh/Annum | Gain, Rs. Rs. Months
Replacement of 630 Nos
T-8 fittings with 20W LED
1 fittings 12,600 138,600 403,830 35
Replacement of 727 Nos
Old Ceiling Fans with
2 STAR rating fans 36,350 399,850 | 1,580,498 47
Replacement of 19 Nos of
Metal Street lights with
3 100W LED 4275 47,025 57,000 15
Installation of 100kW grid
4 connected PV panel 150,000 1,650,000 [ 5,000,000 36
Total 203,225 2,235475 | 7,041,328 38
]
20
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Executive Summary

After the field measurements & analysis, we present herewith important observations
made and various measures to reduce the energy consumption & mitigate the CO; emissions.
College consumes energy in the form of electrical energy used for various gadgets, offices &
other facilities.

1. Present Energy Consumption
In the following table, we present the details of energy consumption.

Table no 2.1: Details of energy consumption

Energy cO;
consumed, Emission
Srno Parameter (Units) (MT)
| Maximum 18,395 14.72
2 Minimum 7,750 6.20
3 Average 13,582 10.87
4 Total 162,980 130.38

2. Energy Conservation Projects already installed
1. Usage of STAR rated ACs at new installations
2. Usage of LED lights at some indoor locations
3. Usage of LED Lights for outdoor lighting.

3. Key Observations

1. Usage of LED lights. ﬂ‘@;
Pr‘i:_im})m' in Charge
Haqghly Engineering & Techriology College
Vivekananda Road, Pipulpati, Hooghly,

2. Usage of star rated equipment.
3. Maintained a good power factor.

4, Percentage of Usage of Alternate Energy
The college has installed a roof top solar PV plant of 3.5kW capacity and 18,000 liters of
solar thermal hot water plant. The percentage of usage of alternate energy to annual energy

requirement is 3 %.
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S. Percentage of Usage of LED Lighting

The college has various types of light fittings. The percentage of annual LED lighting

usage to annual lighting requirement works out to be 16 %.

6. Recommendations

Table 1: Recommendations for energy savings

Annual
; Annual | Investment | Payback
saving
No Recommendation monetary | required, | period,
potential,
gain, Rs, Rs. Months
kWh/Annum
Replacement of 630 Nos
1 |T-8 fittings with 20W 12,600 138,600 403,830 35
LED fittings
Replacement of 727 Nos
2 |old ceiling fans with 36,350 399,850 | 1,580,498 47
STAR rating fans
Replacement of 19 Nos of
metal street lights with 4,275 47,025 57,000 15
3 | 100W LED
Installation of 100kW grid
150,000 1,650,000 | 5,000,000 36
4 | connected PV panel
Total 154,275 1,697,025 | 5,057,000 36
7. Notes & Assumptions
1. Daily working hours-8 Nos
2. Annual working Days-250 Nos 5]

3. Average Rate of Electrical Energy: Rs 8 / kWh

Nutan Urja Solutions, Pune
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Abbreviations

CFL :  Compact Fluorescent Lamp
FTL :  Fluorescent Tube Light
LED : Light Emitting Diode

v :  Voltage

I :  Current

kW : Kilo-Watt

kWh : kilo-Watt Hour

kVA . Active Power

- - &
Principal in Charge
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1. Introduction

Hooghly Engineering & Technology College, Hooghly is a degree engineering college,
run by Hooghly Engineering & Technology College Society, a non-profit making organization
engaged in the promotion of technical education amongst the students and the dissemination of
scientific knowledge in the society. A good number of eminent social workers, educationists,
public men are directly involved in the management of the society. The managing committee of
the society consists of eminent professors and engineers looking after the different sector of
activities of the society. Hooghly Engineering & Technology College has set from the very
beginning, as its goal, quality technical education, which endeavors to achieve high levels of
academic cxcellence. It is planned in such a way that a student can get all facilities and help to
reach his destination. The laboratories have been setup not only according to the university
syllabus, but also with the state-of-the-art equipment. The HETC can boast of teachers of quality.
The discipline is the backbone of any system and the college is duty bound to produce hardcore
professionals and an effective system can only give the desired result. The college consists of an
academic and administrative building, a library and a vast area of open land, which helps the

growth of young talents under healthy and natural environment.
1.1 Objectives

1. To study present level of energy consumption

2. To study electrical consumption

3. To assess the various equipment/facilities from energy efficiency aspect
4

- To study various measures to reduce the energy consumption
1.2 Audit Methodology:

1. Study of connected load
2. Study of various electrical parameters
3. To prepare the report with various Energy Conservation Program (ENCON) measures

with payback analysis
98
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1.3 General Details of College

Table 1.1: Details of college

No Head Particulars
1 Name of institution | Hooghly Engineering & Technology College, Hooghly
2 Hooghly Engineering & Technology College, Hooghly,
Address Vivekananda Road, Pipulpati, P.O. & Dist. Hooghly,
Pin-712103, West Bengal.
3 | - Maulana Abul Kalam Azad University of Technology,
Affiliation
West Bengal
28
Principal in Charge
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2. Study of connected load

In this chapter, we present details of various connected electrical equipment and electrical

load.
Table 2.1: Location wise study of electrical fittings in various buildings
LED | LED
FTL tube | bulb | Computers 15Ty
No Location (40W) | CFL | (20W) | (12W) (65W) Fans | AC
1 | Administrative Building 124 4 52 28 210 158 44
2 | Workshop Building 125 6 48 31 16 122 0
3 | Academic Building 145 8 50 36 66 178 12
4 | Library Building 50 - 10 10 15 64 3
5 | North- East Building 70 - 30 15 36 103 5
6 | Ladies Hostel 116 6 40 30 - 102 -
Total 630 | 24 230 150 343 727 64

Apart from above load, the college has pumps, street lights. Individual fitting wise load is

as under.
Table 2.2: Equipment wise connected load
Load, | Load,
No | Equipment Qty | W/Unit | kW
1 |FTL-40W 630 40 252
2 | CEL 24 24 0.6
3 | LED Tube-20W 230 20 4.6
4 | LED bulb 150 12 1.8
5 | Computers 343 65 223
6 | Ceiling Fan 727 65 47.3
7 | AC(1.5Tr) 64 1838 | 117.6
8 | Metal street lights 19 400 7.6
9 Pumps (10 nos. 2HP, 2*5HP, 4*0.5HP, i ) 216
2%*7.5HP)
Total 248.6

Data can be represented in terms of PIE chart as under,

Nutan Urja Solutions, Pune %‘
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Fig 2.1: Distribution of connected load.
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3. Study of Electrical Energy Consumption

In this chapter, electricity bills are studied for the analysis of electrical energy

consumption.
Table 3.1: Summary of electricity bills
Bill
Energy | Amount
No | Month | (kWh) (Rs)
1 Apr-23 | 17,230 | 138,244
2 Mar-23 | 14,650 | 117,549
3 Feb-23 | 8,750 | 162,297
- Jan-23 | 7,750 | 153,068
5 Dec-22 | 7,800 | 153,566
6 Nov-22 | 9,630 | 171,114
7 Oct-22 | 11,360 | 187,180
8 Sep-22 | 16,830 | 233,044
9 Aug-22 | 16,530 | 230,637
10 Jul-22 | 18,170 | 245,226
11 Jun-22 | 18,395 | 247,682
12 May-22 | 15,885 | 225,462
Total | 162,980 | 2,265,069
Variation in energy consumption is as follows, nghwg:g?;ﬂg; ;’}eg{:]‘:;gi -
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Monthly variation in electricity bill is as follows,

Elecoricity bill (Rs)

i i)
TR
ote0n
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Fig 3.2: Month wise electricity bill
Key observations of electricity bill are as follows,

Table 3.2: Key observations

Energy CO;
consumed, Emission
Sr no Parameter (Units) (MT)
1 Maximum 18,395 14.72
2 Minimum 7,750 6.20
3 Average 13,582 10.87
4 Total 162,980 130.38
&

Principal in Charge
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4. Carbon footprint
1. A Carbon footprint is defined as the total greenhouse gas emissions (CO, emissions), emitted
due to various activities. In this we compute the emissions of carbon dioxide, by usage of the
various form of electrical energy used by the college for performing its day-to-day activities.
2. Basis for computation of CO; emissions:
The basis of calculation for CO; emissions due to electrical energy is as under:
# 1 Unit (kWh) of electrical energy releases 0.8 kg of CO; into atmosphere.
Based on the above data we compute the CO, emissions which are being released into the
atmosphere by the college due to its day-to-day operations.
We herewith furnish the details of various forms of energy consumption as under:
Table 4.1: Month wise Consumption of Electrical Energy & CO, Emissions
Energy CO;
Consumed, | Emissions,
No | Month kWh MT
1 Apr-23 17,230 13.8
2 Mar-23 14,650 11.7
3 Feb-23 8,750 7.0
4 Jan-23 7,750 6.2
5 Dec-22 7,800 6.2
6 Nov-22 9,630 7.7
7 Oct-22 11,360 9.1
8§ | Sep22 | 16,830 135 %g
Principal in Charge
9 |[Aug22| 16,530 13.2 Hﬂﬁﬂhﬁ Engineering & Tachnology Gollege
10 | Ju22 | 18,170 145 vekenanda Road, Pipupat, Hoofiy,
11 Jun-22 18,395 14.7
12 May-22 15,885 12.7
Total 162,980 130.4
In the following chart we present the CO, emissions due to usage of electrical energy.
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CO; Emission (MT)

6.00
5.00 -
400 - 3
300 : 5 - =
=il { l
o .

~? b

9 P

§ #55#&ff£$

Fig 4.1: Month wise CO; Emission

s"é

Principal in Charge
Hooghly Engineering & Technology College
Vivekananda Road, Pipulpati, Hooghly.

13
MNutan Urja Solutions, Pune




Report on Energy Audit: Hooghly Engineering & Technology College, Hooghly

5. Study of usage of alternate energy

[n this chapter, we compute the percentage of usage of alternate/renewable energy to
annual energy requirement of the college. The college has installed roof top solar PV system.
The installed capacity of solar PV plant is 3.5 kWh. College has also installed 18,000 liters of

solar thermal hot water plant.

Table 5.1: Computation of % Usage of Alternate Energy to Annual Energy Requirement

No Particulars Value Unit
1 | Annual Energy Purchased from WBSEDCL 162,980 | kWh/Annum
2 | Energy Generated by Roof Top Solar PV System 5250 kWh/Annum
3 | Total Energy Requirement of College 168,230 | kWh/Annum
4 | % of Usage of Alternate Energy to Annual Energy Requirement 3 %

Fig 5.1 Solar PV plant
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6. Study of usage of LED lighting

In this chapter we study the lighting system of college and compute the percentage of
total load catered by LED lighting.
Table 6.1: Total lighting load

No Particulars Qty i e
W/Unit | kW

1 FTL-40W 630 40 25.2
2 CFL 24 24 0.6
3 Metal street lights 19 400 7.6

LED Ilighting load

1 LED tube 230 20 4.6
2 LED bulbs 150 12 1.8
Total LED lighting load 6.4

Total Lighting load 39.8

It can be seen that out of total lighting load 16% load is LED lighting load.

e

Principal in Charge
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7. Energy conservation proposals

7.1 Replacement of old T-8 FTLs with 20 W LED fittings

In the facility, there are about 630 Nos, T-8, FTL fittings with electronic/magnetic
chokes. It is recommended to install the 20 W LED tube light fittings in place of these old T-8
fittings. In the following table, we present the savings, investment required & payback analysis.

Table 7.1: Savings, investment required & payback analysis (light)

No Particulars Value Unit

1 Present Qty of T-8 fittings 630 Nos

2 Energy Demand of T-8 fitting 40 W/Unit

3 Energy Demand of 20 W LED fitting | 20 W/Unit

4 Reduction in demand 20 W/Unit

5 Average Daily Usage period - Hrs/Day

6 Daily saving in Energy 50.4 kWh/Day

7 Annual Working Days 250 Nos

8 Annual Energy Saving possible 12600 | kWh/Annum
9 Rate of Electrical Energy 11 Rs/kWh

10 Annual Monetary saving 138600 | Rs/Annum
11 Cost of 20 W LED Tube 641 Rs/Unit

Rs lump

12 Investment required 403830 | sum

13 Simple Payback period 35 Months

28,
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7.2 Replacement of old fans with STAR rated fans

During the audit, it was observed that there are 727 no of fans. It is recommended to

replace these old fans with STAR rated fans. In the following table, we present the savings,

investment required & payback analysis.

Table 7.2: Savings, investment required & payback analysis (fans)

No Particulars Value Unit

1 Present Qty of Old Ceiling Fan fittings 727 | Nos

Energy Demand of Old Ceiling Fan o

2 fitting W/Unit

3 Energy Demand of STAR Rated Fan 40 W/Unit

J Reduction in demand 25 W/Unit

5 Average Daily Usage period 8 Hrs/Day

6 Daily saving in Energy 1454 | kWh/Day

1 Annual Working Days 250 | Nos

8 Annual Energy Saving possible 36350 | kWh/Annum
9 Rate of Electrical Energy 11 Rs/kWh

10 Annual Monetary saving 399850 | Rs/Annum
11 Cost of STAR Rated Ceiling Fan 2174 | Rs/unit

Rs lump

12 Investment required LA sum

13 Simple Payback period 47 Months

B

Principal in Charge
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7.3 Replacement of metal street lights with 100W LED

In the facility, there are about 19 Nos, halogen street lights. It is recommended to install
the 100 W LED flood in place of these old halogen street lights. In the following table, we
present the savings, investment required & payback analysis.

Table 7.3: Savings, investment required & payback analysis (street light)

No Particulars Value Unit

1 Present Qty of Metal Street lights 19 Nos

Energy Demand of Metal Street 400

2 lights W/Unit

3 Energy Demand of LED flood lights 100 W/Unit

4 Reduction in demand 300 W/Unit

5 Average Daily Usage period 3 Hrs/Day

6 Daily saving in Energy 17.1 kWh/Day

7 Annual Working Days 250 Nos

8 Annual Energy Saving possible 4275 kWh/Annum
9 Rate of Electrical Energy 11 Rs/kWh

10 Annual Monetary saving 47025 | Rs/Annum
11 Cost of LED flood light 3000 | Rs/Unit

12 Investment required 37000 | Rs lump sum
13 Simple Payback period 15 Months

ncipal in Charge
H%?Eh;y Engineering g Technﬁ!ogy College
EKananda Raad, Pipulpati, Hooghiy

18
Nutan Urja Solutions, Pune




Report on Energy Audit: Hooghly Engineering & Technology College, Hooghly

7.4 Installation of Solar PV panel

It is recommended to install 100 kW solar PV panel. In the following table, we present
the savings, investment required & payback analysis.
Table 7.4: Savings, investment required & payback analysis (solar PV panel)

No | Particulars Value Unit
1 Installation of 100kW PV unit 100 kW
2 Energy saving 150000 | kKWh/Annum
3 Rate of electrical energy 11 Rs

[ 4 Annual monetary savings 1650000 | Rs/ Annum
5 Investment required 5000000 | Rs lump sum
6 Simple payback period 36 Months
&
Principal in Charge

Hoaghly Enginsering & Technalogy Collsss
Vivekananda Road, Pipulpati, Hosghly.

Nutan Urja Solutions, Pune
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Report on Energy Audit: Hooghly Engineering & Technology College, Hooghly

7.5 Summary of Savings
Table 7.5: Summary of Savings
Annual
Annual | Investment | Payback
Saving
No Recommendation Monetary | Required, | period,
potential,
Gain, Rs. Rs. Months
kWh/Annum '
Replacement of 630 Nos
1 | T-8 fittings with 20W LED 12,600 138,600 403,830 35
fittings
Replacement of 727 Nos
2 |Old Ceiling Fans with 36,350 399,850 | 1,580,498 47
STAR rating fans
Replacement of 19 Nos of
Metal Street lights with 4,275 47,025 57,000 15
3 | 100W LED
Installation of 100kW grid
150,000 1,650,000 | 5,000,000 36
4 | connected PV panel
Total 203,225 2,235,475 | 7,041,328 38
Prfr}cip{ﬁn Charge
Hooghly Engineering & Technology College
Vivakananda Road, Pipulpati, Hoogily
20
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Green campus initiatives:
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2% October (Mahatma Gandhi Birth Anniversarv):
The 130® Birth Anniversary of Mzhatma Gandhi the father of the naton was
celebrated in 2019 with due honour along with the conduction of a workshop on

Unhzation of Solar Energy as part of the green mitiahve.
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Narayan Chandra Shaw

155, Bipin Behari Ganguly Streel,
(New Baitakkhana Market)
Kolkata-700 012

Date. 28|03 ] 2022

Hooghly Engineering & Technolopy College
Vivekananda Road Pipulpati Hooghly
LIST OF PLANTS FOR 2021-2022

Name Of Plant Type Rat:;" = Quantity | Amount
1  [CHRESEN THEMUM GIANT 8 60 480
2 |paua GIANT 8 90 720
3 MERRY GOLD : INCA ORANGE 4 200 EOD
4 |oo YELLOW 4 100 400
5 (DO GOLD 5 50 250
6 [SALVIA F1 MIX 5 50 250
7 |PETUNIA F1 GRANDIFLORA 6 50 300
& |ANTIRINUM F1 DWARF 5 25 125
9 |ANTRINIUM GIANT LOOSE 1 200 200
10 |ALLYSUM F1 WHITE LOOSE 1 300 300
11 [saLvIA F1 M.C. 4 50 200
12 |POpY LOOSE 1 100 100
13 [FLOX LOOSE 0.8 150 120
. 14 |STOCK MIXED 5 50 250
15  |RUDBEKIA MIXED 5 25 125
16 [HOLY HOCK MIXED 5 50 250
@ 17 |ROAD 5IDE FLOWERING

PLANT $ G0 6 360

! (ASHOK, SONAJHURI,

PALASH ETC)

=N TOTAL 5230
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Beyond the campus Tree Plantation Program Report

On August 21, 2019, the Induction Committee of Hooghly Engineering & Technology College
organized a tree plantation drive as part of our green initiative at the end of Induction Program. The
event took place both inside the campus and in the neighbouring area of Goaltuli, Hooghly. Around
70 enthusiastic 1" year students participated in the program, showcasing their commitment to
environmental sustainability. Some faculties and other staff members were present during the
event. The activity not only aimed to enhance the greenery of the region but also to raise awareness
about the importance of trees in our ecosystem. The event was a significant step towards promoting
eco-friendly practices among the students and the local community.

Autcdornyse 13{‘757’*0' T

W Dr. Aishwarya Mukherjee

Coordinator, Induction Program
P'rof. (Dr.) Sumanta Bhattacharyya

Principal
Hooghly Engineering & Technalogy College




Principal’s Column

HETC Chronicle,
the Half-yearly
e-newsletter  of
Hooghly
Engineering &
Technology College, is all set
to be published for the
December 2019 issue. It brings
me pleasure to mention that the
entire Odd Semester of 2019-20
(July to December 2019) has
been an eventful period for the
college. The newly introduced
Induction Programme for the
fresh entrants, that came into
existence since last academic
session, went off quite
satisfactorily with varied and
relevant contents for the new
aspirants.

HETC Chronicle, with its aims
and objectives, had been an
attractive publication of HETC
in the past years and the present
issue is going to be of no
exception to that.

It also gives me pleasure to
mention that the present
facilities of this college are
being utilized for conduction of
different ~ vocational  skill
development programmes,
sanctioned by either West
Bengal Government or Govt. of
India to facilitate young
citizens in the vicinity as well
as from distant places of the
state and country.

I congratulate the entire team of
“HETC Chronicle” for a timely
and quality publication of the
newsletter for the period from
July to December 2019 which
would definitely inspire us all
to strive for a still better work
in the future.

Dr. Sumanta Bhattacharyya
Principal, HETC

Induction Programme 2019 for Freshers

The mandatory 3-week Induction Programme was held for the newly admitted
I*" year students during 1% to 21% August, 2019 to acclimatize them to the
environment of their engineering institution.

The Orientation Programme for
newly admitted 1% Year students
was held on 1% August, 2019.

Paschimbanga Vigyan Mancha
organized a Science Awareness
Camp on 3" August, 2019.

A workshop on Universal Human
Values was held during 7% to 10™
August, 2019.

A Tree Plantation programme was
organized on 21% August, 2019 in
the college campus and beyond to
spread awareness about  our
environment.

Self-Defense training was held
during 2™ to 16™ August, 2019.

Mr. Chandan Clement Singh, a
Nature Activist, delivered a speech
on 6™ August, 2019.

A workshop on “Locating Human in
Every Gender and Religion” was
held on 8™ August, 2019.
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