

7.1.2 The Institution has facilities for alternative source of energy and energy conservation measures:

Electrical and Thermal Energy Analysis:
A detailed audit was conducted in KONGU ARTS AND SCIENCE COLLEGE (AUTONOMOUS), Nanjanapuram, Erode – 638 107, Tamil Nadu, India. The audit team has come out with 12 Energy Conservation Proposals (ENCONs) and the summary of all the ENCONs are given below:
	
	Description/Year
	
	
	
	
	2020-21
	

	Annual Electricity
Consumption (kWh)
	
	
	
	
2, 34 , 796
	

	Annual LPG Consumption (kg)
	
	
	
	
	4 , 560
	

	Summary of Energy Conversion (ENCON) Proposals

	S.
No.
	
	
	
	
	Parameters
	
	

	
	Description
	Present
	
	
	After
	Savings

	
1.
	
Annual	Energy Consumption
	5,31,478 kWh +
4,
17,442 kg of
13,
LPG
	
30,046 kWh +
949 kg of LPG
	
1,01,432 kWh +
3,493 kg of LPG

	2.
	Annual Energy Cost
	55.0 Lakhs
	
	44.5 Lakhs
	10.50 Lakhs

	
3.
	Initial	Investment
Required
	
--
	
	
	
--
	
18.40 Lakhs

	4.
	Simple Payback Period
	--
	
	
	--
	Nearly 1.8 Years



(* Accounted up to October-2021)
Note:
· The above calculation was performed for the academic year 2018-19 as all the energy carriers were functioning during that year.
· However all the energy consumption of all the carriers are accounted for the last five years and are presented in the following sections.
· All type of energy carriers like Electricity (of both the services) and LPG used for regular application are taken into account.

Audited Conducted, Complied and Verified by




(Dr. S.R. SIVARASU)
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Table-1: Energy Conservation Proposal (ENCON) along with Annual Energy and Financial Savings

	
	
	
	Estimated Savings
	Initial Investment
(Rs.)
	
	
	Ref. Page.
No.

	S.
No.
	Proposed Energy Conservation Measures
	% Saving &
Source
	Annual Energy Savings
	Monetary Savings (Rs.)
	
	Payback
Period
	CO2  Reduction
(Tons/Annum)
	

	
	
	ENCONs for Electrical Energy Savings
	
	
	
	

	
1.
	Increasing the Energy Production from the Roof
Top Solar Photovoltaic System using regular Panel Cleaning Schedule
	
1 % of Solar PV Energy
	
1,306 kWh
	
10,822
	
Zero Cost
	
Immediate
	
1.1
	

	
2.
	Reduction of Belt & Pulley Transmission Losses
from Motor to Machine in STP Aerator Motor.
	8 % on STP
Motor
	
2,520 kWh
	
21,168
	
4,000
	
0.2 Years
	
2.1
	

	
3.
	Reduction of Energy Consumption through retrofitting VFD in One of the Aerator Blower
Motor.
	
25 % on STP
Motor
	
3,780 kWh
	
31,752
	
60,000
	
1.9 Years
	
3.1
	

	
4.
	Reduction of Cable Losses and Active Power Consumption	using	Load	End	Capacitor
Compensation (At DB Level)
	
1.0 % (Electrical)
	
5,315 kWh
	
44,109
	
12,000
	
0.3 Years
	
4.4
	

	
5.
	Replacement of Existing Convention Ceiling
Fans into EC BLDC Fans.
	50 % on Fans
Load
	
12,750 kWh
	
1,07,100
	
4,26,600
	
4.0 Years
	
10.5
	

	
6.
	Reduction of Consumption in Electric Geyser
used for Hot Water Generation for Bathing Application in Hostel (Both Boys & Girls) Area
	
Fuel Substitution
	
18,400 kWh
	
1,54,560
	
3,00,000
	
1.9 Years
	
15.1
	

	
7.
	Replacement of Fluorescent Lamps with Energy
Efficient Lamps (Swap FTL to LED Lamps).
	50 % on
Lighting
	
21,875 kWh
	
1,83,750
	
3,49,200
	
1.9 Years
	
17.9
	

	
8.
	Replacement of Existing UPS with Centralized UPS and Reduction of Battery based Waste
Management
	
2 % of Self Loss of UPS
	
36,792 kWh
	
3,09,053
	
4,00,000
	
1.3 Years
	
30.2
	



 (
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	Estimated Savings
	Initial Investment
(Rs.)
	
	
	Ref. Page.
No.

	S.
No.
	Proposed Energy Conservation Measures
	% Saving &
Source
	Annual Energy Savings
	Monetary Savings (Rs.)
	
	Payback
Period
	CO2  Reduction
(Tons/Annum)
	

	ENCONs for Thermal Energy Savings

	
9.
	Reduction of LPG Consumption using Regular
Burner Cleaning and Swapping of Active Burners.
	5 % of LPG
used for Stove
	
349 kg
	
20,312
	
5,000
	
0.2 Years
	
1.0
	

	

10.
	Reduction of Heat Energy Exposed in the Boiler Outer Side + Steam Pipes Lines (Especially in Pipe Joints) using Thermo Ceramic Coating
(TCC)
	
10 % on Boiler LPG Consumption
	

349 kg
	

20,312
	

30,000
	

1.5 Years
	

1.0
	

	
11.
	
Reduction of LPG Consumption in Dosa making Stove with Radiant Burners.
	20 % of LPG
for Dosa Stove
	
1,395 kg
	

81,189
	
1,50,000
	
1.8 Years
	
4.2
	

	
12.
	Reduction of LPG Consumption in Boiler Feed Water Pre-heating using Solar Thermal Energy
System
	
Fuel Substitution
	
1,400 kg
	

81,480
	
1,00,000
	
1.2 Years
	
4.2
	

	
	

Total
	
	1,01,432 kWh
+ 3,493 kg of LPG
	

10,54,784
	
18,36,800
	
--
	
93.7
	
--





 (
S.
No.
Description
Details
) Energy Consumption Pattern (Electrical and Thermal):
Electrical Energy (Consumption)

 (
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Name of the customer (As
1.
per the utility bill)


Type	of   Utility Supply,
2.
Service No.&  Tariff


THE PRESIDENT,
TRUSTEE KONGU VELLALAR COLLEGE, NANJANAPURAM, THINDAL,E RODE
LT SC. No: 04-022-005-168; Tariff-LM-II-B-2

LT SC. No: 04-022-005-169; Tariff-LM-II-B-2




3. Tariff Structure


4. Energy Suppliers


5. Permitted Demand (PD)


6. Capacity of APFC


Capacity	of	Diesel
7.
Generator (DG) Set s


Annual Electricity

Rs. 7.50/kWh + Rs. 120/kW as demand charges (fixed charges accounted for the sanctioned demand) Tamilnadu Generation & Distribution Corporation
(TANGEDCO)+ Roof Top Solar PV Plant
SC. No: 04-022-005-168– 104.1 kW
SC. No: 04-022-005-169- 109.1 kW
SC. No: 04-022-005-168– 55 kVAr, 3-CT, 4 Stage
SC. No: 04-022-005-169– 55 kVAr, 3-CT, 4 Stage
125 k VA– 2  No’ s
All are air-cooling. Internal fuel tank (250 L) & separate earthing done

8.


9.


10.

Consumption  (kWh)

 (
2020
 
-
 
21
2 , 34
 
, 796
4 ,
 
116
1 ,
 
770
)Annual	Electricity Gen eration from DG ( kWh )
Annual	Diesel
Consumption for DG (L)

Electrical Energy (Generation)
Roof Top SPV Plant – 50 k W MB ( 2015 ) feeding


11.

Nature	&	Capacity	of Energy Generation

to MV panel in SC. No: 04 - 022 - 005 -168
Roof Top SPV Plant –  40 k W  BCA Block ( 2014 )
feeding to  MV  panel in  SC. No: 04 - 022 - 005 -169


 (
Annual
Energy
2017
 
-
 
18
2018
 
-
 
19
2019
 
-
 
20
2020
 
-
 
21
2021
 
-
 
22
Generation
 
(kWh)
1 , 20
 
, 777
1 , 30
 
, 613
87 , 650
80 , 251
27 , 455
Overall
Energy
)12.


13.


Generation ( Last 5 - Years)

4,46,746 kWh


14.

Frequency	of	panel Cleaning


Monthly Twice

Thermal Energy (Consumption)



15.


Types of Thermal Used



Energy

Liquified
+ Wood

Petroleum Gas	(LPG)


Cooking




16.



Annual LPG Consumption (kg)

Diesel (Ordinary)	Transport + DG





17.

Annual Diesel Con sumption for Tran sport ( L)
 (
2020
 
-
 
21
2 ,
 
375
20 , 421
)General Loads ( Both Electrical and Thermal)
Indoor lighting : Conversion of Florescent Tube Light (FTL) into LED in a phased manner

18. Lighting System




19. Lighting Feeder

Outdoor  lighting:	All the street l ightings are LED based energy efficient lamps.
Lighting loads are separated from raw power
and are supplied through lighting distribution board.




20. Fan Loads (Ceiling)


All the fans.


indoor	ceiling	fans	are	conventional






21. HVAC System







22. Motors and Pump  loads
· 
Unitary air conditioning  system  installed  in the required places.
· Most of  the  AC  units  are BEE star rated  and the outdoor units are mostly place d in shade.
· A  welcome  step  in  the  energy  conservation is; all the air  conditioned  rooms  are set  with 240 C as room temperature as per BEE norms).
· AC filters, condenser & evaporator coils are cleaned at regular intervals.
· Mainly	used	for	water	distribution, purification, waste water treatment.
· Small motors are used in kitchen  equipments.
· All	the	computers,	server,	surveillance


23. 

Uninterrupted System (UPS)

Power

system,	projectors,	telephonic	units	are connected with UPS  with  nominal  back  up time of 15 - 30 min.

: Energy Contribution:
Table-2: Contribution of Energy Consumption & Energy Conversion

	% Contribution
	
	2020- 21
	

	Diesel (DG+Transport)
	
	72.6
	

	Electricity
	
	21.3
	

	LPG
	
	6.0
	


(Note: The percentage values of each energy carriers are converted into its
equivalent MTOE using suitable conversion factor. Specific Gravity of diesel is 0.8263 kg/litre)




 Assessment of Annual Energy Usage:
Table-3 shows the types of energy carriers used for their regular operation in the college campus along with application area and t heir source.
Table-3: Energy Carriers, Application area and their sources used for College Operation

	S. No.
	Type of Energy Carrier
	Application Area
	Source of Procurement

	1.
	Electricity (Two LT Service)
	Powering to all electrical / electronic / HVAC equipment’s
	From TANGEDCO

	2.
	Diesel
	Transport vehicles and Diesel Generator (Captive Generation)
	From authorised distributor

	3.
	Liquified Petroleum Gas (LPG)
	Used only for cooking
	

	
	
	
	From local vendor

	4.
	Mature Trees
	The college has nearly 786 mature trees of different varieties which are more than 10 years old.




 (
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: Environmental System: CO2 Balance Sheet (2020-21):
Table-7: Environmental System: CO2 Balance Sheet (2020-21)

	
S.
No.
	Energy Consumption & CO2 Emission
	CO2 Neutralization

	
	
Description
	Energy Quantity (Annum)
	CO2 Emission (Tons/Annum)
	
Description
	
Energy Usage
	CO2 Neutralized (Tons/Annum)

	1.
	Electrical Energy
	2,34,796 kWh
	192.5
	CO2 Neutralized due to Solar PV System
	80,251 kWh
	65.81

	2.
	Diesel (Transport + DG)
	58,155 Litres
	153.5
	CO2 Neutralized due to Mature Trees
	786 No’s
	17.13

	
3.
	
LPG Consumption
	
4,560 kg
	
13.7
	CO2 Neutralized due to Solar Thermal
	7,600 kWh
	6.23

	
	
	
	
	CO2 Neutralized due to Biogas
	3,825 kg
	11.48

	4.
	Total Emission
	359.7
	Total-Neutralized
	100.6

	Balance CO2 to be Neutralized = 259.1 Tons/Annum & Per Capita CO2 Consumption = 0.06 Tons/Annum 4


(4 Total strength of students: 4,438 + Teaching and technical staff: 237 = 4,675)



Observations:
· Note: During the year 2019-20 and 20-2121-21; due to COVID lockdown the values of all the energy quantities are less in nature
· From the above table; it is evident that the college is now trying to neutralize their CO 2 emission through various initiatives like i) Installation of additional roof top solar PV system, ii) Reduction of LPG consumption, iii) Planting more number of trees and iv) implementing various energy conservation measures (FTL to LED conversion, conventional fan to BLDC fans, Energy efficient motor replacement, judicious use of all types of energy etc.,).
· Reduction of LPG consumption  by replacing the entire boiler cooking system  into biomass Wood pellets reduces considerable  amount of amount  of CO2. The management has to think and go for fuel substitution.

: Calculation Table:

	For Electricity = [kWh x 0.82 kg of CO2 emission ]
kWh

	For Diesel = [Diesel Consumption (Litre)x   2.64 kgofCO2emission ]
Litre of Fuel Consumption

	For LPG = [LPG Consumption (kg)x 3.0kgofCO2emission ]
kg of LPG Consumption

	A mature tree is able to absorb nearly CO at a rate of 48 lbs./year (nearly 21.8 kg); hence total CO to be neutralized is (21.8 𝑥 786 ) = 𝟏𝟕. 𝟏𝟑 𝐓𝐨𝐧𝐬	 	
2	2	1,000	𝐀𝐧𝐧𝐮𝐦



: References:
1     https://ecoscore.be/en/info/ecoscore/co2
3http://www.tenmilliontrees.org/trees/#:~:text=A%20mature%20tree%20absorbs%20carbon,the%20average%20car's%20annual%20mileage




 List of Transport Vehicles:
The college is committed to provide green environment not only in the campus;  but also to the entire atmosphere. The list of transporting vehicles available in the college campus along with their type of engine is represented in Table-9.
Table-9: List of Transporting Vehicles available in the College

	S.
No.
	Type of Vehicle
& YOM
	Type of Engine
	Fuel
Used
	No. of
Vehicles
	Non pollution
certificate

	1.
	BUS&2000
	AL-HINO
	Diesel
	1
	Yes

	2.
	BUS&2001
	AL-HINO
	Diesel
	2
	Yes

	3.
	BUS&2003
	AL-HINO
	Diesel
	1
	Yes

	4.
	BUS&2004
	AL-HINO
	Diesel
	1
	Yes

	5.
	BUS&2005
	AL-HINO
	Diesel
	5
	Yes

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

	7.
	BUS&2008
	AL-BS II
	Diesel
	1
	Yes

	8.
	BUS&2009
	AL-BS II
	Diesel
	2
	Yes

	9.
	BUS&2010
	AL-BS II
	Diesel
	4
	Yes

	10.
	BUS&2011
	AL-BS II
	Diesel
	2
	Yes

	11.
	BUS&2012
	AL-BS III
	Diesel
	5
	Yes

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

	13.
	BUS&2014
	EICHER
	Diesel
	4
	Yes

	14.
	BUS&2015
	EICHER
	Diesel
	5
	Yes

	15.
	BUS&2016
	EICHER
	Diesel
	5
	Yes

	16.
	BUS&2017
	AL-BS IV
	Diesel
	5
	Yes

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

	18.
	VAN&2007
	MARUTI OMNI
	Petrol
	1
	Yes

	19.
	CAR&2015
	HONDA MOBILIO
	Diesel
	1
	Yes

	
	Total No. of Vehicles
	
	54
	



 (
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 (
Certificate
 
Validity
Vehicle
 
Number
)
Fig.1: Sample Pollution Certificate of a Transport Vehicle
: List of Air Conditioning System along with its Refrigerant:
The list of AC available is shown in Table-10: indicating their quantity, tonnage, type of refrigerant, GWP and ODP.
Table-10: List of Multi-variant AC System, Type of Refrigerant, GWP and ODP Values

	S.
No.
	
Location
	Star & TR Capacity
	
Quantity
	Refrigerant Used
	Global Warning Potential (GWP)
	Ozone
Depletion Potential (ODP)

	1.
	BCA Block
	Nil & 2 TR
	1
	R22
	1,810
	Medium

	2.
	BCA Block
	Duct & 11 TR
	6
	R22
	1,810
	Medium

	3.
	BCA Block
	Duct & 4 TR
	4
	R22
	1,810
	Medium

	4.
	Guest House
	Nil & 1.5 TR
	1
	R22
	1,810
	Medium

	5.
	Guest House
	Nil & 2 TR
	1
	R22
	1,810
	Medium

	6.
	Library Block
	2 Star & 1.5 TR
	2
	R22
	1,810
	Medium

	7.
	Library Block
	2 Star & 2 TR
	1
	R22
	1,810
	Medium

	8.
	Library Block
	3 Star & 1.5 TR
	1
	R22
	1,810
	Medium

	9.
	Library Block
	2 Star & 1.5 TR
	1
	R22
	1,810
	Medium

	10.
	Library Block
	Nil & 2 TR
	4
	R22
	1,810
	Medium

	11.
	Library Block
	Nil & 1.5 TR
	1
	R22
	1,810
	Medium



	12.
	Main Block
	3 Star & 5 TR
	2
	R22
	1,810
	Medium

	13.
	Main Block
	2 Star & 3 TR
	1
	R22
	1,810
	Medium

	14.
	Main Block
	Nil & 3 TR
	3
	R22
	1,810
	Medium

	15.
	Main Block
	3 Star & 2 TR
	1
	R22
	1,810
	Medium

	16.
	Main Block
	Nil & 2 TR
	1
	R22
	1,810
	Medium

	17.
	Main Block
	Nil & 3 TR
	2
	R22
	1,810
	Medium

	18.
	Main Block
	Nil & 2 TR
	4
	R22
	1,810
	Medium

	19.
	Main Block
	Duct & 11 TR
	1
	R22
	1,810
	Medium

	20.
	Main Block
	Duct & 11 TR
	1
	R22
	1,810
	Medium

	
21.
	PG Block
	3 Start & 16.5
TR
	1
	
R22
	
1,810
	
Medium

	22.
	PG Block
	Nil & 3 TR
	2
	R22
	1,810
	Medium

	23.
	PG Block
	Nil & 4 TR
	1
	R22
	1,810
	Medium

	
24.
	PG Block
	2 Star * 22 TR
(Duct)
	2
	
R22
	
1,810
	
Medium

	25.
	PG Block
	Nil & 2 TR
	7
	R22
	1,810
	Medium

	26.
	Principal Quarters
	Nil & 1.5 TR
	1
	R22
	1,810
	Medium

	27.
	Principal Quarters
	5 Star & 1 TR
	1
	R22
	1,810
	Medium



· Note: The most environment-friendly refrigerants that are available in Indian market currently are “R-290” and “R-600A”. They are Hydrocarbons and their chemical names are “Propane” for R-290 and “Iso-Butane” for R-600A.
· They are completely halogen free, have no ozone depletion potential and are lowest in terms of global warming potential. They also have high-energy efficiency but are highly flammable as they are hydrocarbons. 
: List of Air Conditioning System along with its Refrigerant:
The list of AC available is shown in Table-10: indicating their quantity, tonnage, type of refrigerant, GWP and ODP.
Table-10: List of Multi-variant AC System, Type of Refrigerant, GWP and ODP Values

	S.
No.
	
Location
	Star & TR Capacity
	
Quantity
	Refrigerant Used
	Global Warning Potential (GWP)
	Ozone
Depletion Potential (ODP)

	1.
	BCA Block
	Nil & 2 TR
	1
	R22
	1,810
	Medium

	2.
	BCA Block
	Duct & 11 TR
	6
	R22
	1,810
	Medium

	3.
	BCA Block
	Duct & 4 TR
	4
	R22
	1,810
	Medium

	4.
	Guest House
	Nil & 1.5 TR
	1
	R22
	1,810
	Medium

	5.
	Guest House
	Nil & 2 TR
	1
	R22
	1,810
	Medium

	6.
	Library Block
	2 Star & 1.5 TR
	2
	R22
	1,810
	Medium

	7.
	Library Block
	2 Star & 2 TR
	1
	R22
	1,810
	Medium

	8.
	Library Block
	3 Star & 1.5 TR
	1
	R22
	1,810
	Medium

	9.
	Library Block
	2 Star & 1.5 TR
	1
	R22
	1,810
	Medium

	10.
	Library Block
	Nil & 2 TR
	4
	R22
	1,810
	Medium

	11.
	Library Block
	Nil & 1.5 TR
	1
	R22
	1,810
	Medium

	12.
	Main Block
	3 Star & 5 TR
	2
	R22
	1,810
	Medium

	13.
	Main Block
	2 Star & 3 TR
	1
	R22
	1,810
	Medium

	14.
	Main Block
	Nil & 3 TR
	3
	R22
	1,810
	Medium

	15.
	Main Block
	3 Star & 2 TR
	1
	R22
	1,810
	Medium

	16.
	Main Block
	Nil & 2 TR
	1
	R22
	1,810
	Medium

	17.
	Main Block
	Nil & 3 TR
	2
	R22
	1,810
	Medium

	18.
	Main Block
	Nil & 2 TR
	4
	R22
	1,810
	Medium

	19.
	Main Block
	Duct & 11 TR
	1
	R22
	1,810
	Medium

	20.
	Main Block
	Duct & 11 TR
	1
	R22
	1,810
	Medium

	
21.
	PG Block
	3 Start & 16.5
TR
	1
	
R22
	
1,810
	
Medium

	22.
	PG Block
	Nil & 3 TR
	2
	R22
	1,810
	Medium

	23.
	PG Block
	Nil & 4 TR
	1
	R22
	1,810
	Medium

	
24.
	PG Block
	2 Star * 22 TR
(Duct)
	2
	
R22
	
1,810
	
Medium

	25.
	PG Block
	Nil & 2 TR
	7
	R22
	1,810
	Medium

	26.
	Principal Quarters
	Nil & 1.5 TR
	1
	R22
	1,810
	Medium

	27.
	Principal Quarters
	5 Star & 1 TR
	1
	R22
	1,810
	Medium



· Note: The most environment-friendly refrigerants that are available in Indian market currently are “R-290” and “R-600A”. They are Hydrocarbons and their chemical names are “Propane” for R-290 and “Iso-Butane” for R-600A.

Campus Greenery:
The college is completely covered with mature trees grown for more than 10 years. The total number of mature trees available in the college campus is 786 with 20 varieties of trees. Apart from the mature trees; preserving the ecology; the entire college campus is planted with various flowing shrubs and pushes.
 (
Total No. of Matured Trees available in the
 
college campus is 
786 
which contributes for
 
reduction
 
of
 
17.1
 
Tons
 
of
 
CO
2
 
emission/Annum
) 	







Roof Top Solar Photovoltaic System:
· The college has installed solar PV plants with a capacity of 50 kW + 40 kW = 90 kW in total, generate and feed power to the respective LT services and are utilized by the campus load.
· All the conductive parts are properly earthed at respective buildings and ensure safety.
 (
Overall
 
energy
 
saving
 
from
 
solar
 
PV
 
system
 
is
4,46,746
 
kWh
 
which
 
reduces
366.3
 
Tons
 
of
 
CO
2 
Emission/Annum.
).

Hot Water Generation using Solar Thermal System:
· In order to promote more green generation; the  management has installed Solar Thermal system in the staff quarter’s roof top and generates hot waters for bathing application.
· Indeed it is good practice to use renewable energy based system for hot water generation by avoiding conventional heating methods (electricity or wood based).

 (
Annual energy saved from the solar hot water
 
system used for bathing is 
7,600 kWh
 
which
 
reduces
 
6.2
 
Tons
 
of
 
CO
2
 
Emission/Annum.
)
 Bio-gas Plant Generating Cooking Gas
· KONGU ARTS AND SCIENCE COLLEGE has implemented a Bio-gas (natural fuel) plant generating energy from food, vegetable wastes and toilet solids  daily generated in mess and canteen.
· Production of biogas obtained from “anaerobic digestion” which consists in micro- organisms breaking down complex organic substances (lipids, protides, and glucides), contained in plants, sludge and by-products of animal origin.
· Biogas is primarily methane  (CH4) and carbon  dioxide (CO2) and may have small  amounts of hydrogen sulphide (H2S), moisture and siloxanes. The gases methane, hydrogen, and carbon monoxide (CO) can be combusted or oxidized with oxygen.
· Food waste generated from cooked rice, cut portions of vegetables and non-used vegetables.
 (
Annual savings of LPG is around 
3,825 kg
 
which
 
reduces 
11.5 Tons
 
of
 
CO
2
 
Emission
 
/
 
Annum.
)

Availability of Indoor Plants:
· Indoor plants not only do plants look good while bringing life to our living space, they also help purify the air, according to a NASA study that explains that even a small plant inside the workspace can help remove at least three household toxins (think benzene, formaldehyde, and trichloroethylene,  which  are carcinogenic chemicals commonly found in stagnant indoor environments).
· Here are the list of the indoor plants which acts as a natural air purifier that one can try with indoor area to remove toxins and improve air  quality.  The variety of indoor  plants are i) Snake Plant, ii) Spider Plant, iii) Aloe Vera, iv) Money Plant (Devil IVY), v) Bosten Fern, vi) Chrysanthemum and vii) Kimberly Queen Fern.


Fig.9: Indoor Plants and Green Coverage in the College CampusSummary:

Impart Training to Faculty and Technical Staffs:
· Energy Conservation, Management,
· Environmental impact and assessment
· Fire and Safety (Operation and Handling)
· Electrical maintenance, AC, Battery Maintenance & Safety
· Emergency Preparedness
· E-Waste, Chemicals Handling & Solid waste management
· Training for Transport employees (Improvement in fuel economy, reduce accidents, vehicle cleanliness, 100 % attendance, student friendly approach and overall maintenance of the vehicle)
· Training for Faculty and Students on Vehicle Operation (Preferably by PCRA or any other authorised service providers)
· Training for kitchen employees (LPG savings, improvement in productivity, equipment operation and best practices to be followed)
· General medical camps for employees
· Training on Stress management and Yoga


Way Forward towards Energy & Environmental Sustainability:
· Prepare an exclusive Energy and Environment Policy based on the energy  and environment practices followed in the campus. This must reflect the i) Present energy consumption & generation, ii) Projection of energy need, iii) Commitment  by the  college to conserve energy (in terms of percentage), iv) Road map to achieve the commitment, v) Facilities needed to achieve the same, vi) Roles and responsibilities of all stake holders,
vii) Interim and final review mechanism, viii) Corrective measures, if the results deviates from
the committed value and ix) Benchmarking, Case study preparation, Knowledge sharing and rewards.
· Implement ENCONs and best operating practices proposed in the  audit  report  and measure the results.
· Adopt effective waste management policy and reduce the food print of waste generation (Net zero waste campus).
· Practice appropriate ISO standards for System Management. The audit team highly recommend to follow i) ISO-9001  (Quality  Management  System),  ISO-14001 (Environmental Management System) and ISO-50001 (Energy Management System).
· Working towards Net Zero Energy and Net Zero Water Campus and achieve Platinum rated Global Leadership campus (as per IGBC rating)  and/or 5-star rated campus  (as per GRIHA rating) and/or GEM-5 rated campus (as per ASSOCHEM GEM rating).
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Emasion Norms BHARAT STAGE I

o DIESEL

PUC Cod TNO560005

GsTN

Fess Rs,110.0(GST as appiicable)
ML absenvation No

Vehicle Photo with Registration plate
60 mm x 30 mm

g -

Measured Value

Pollutant (as units (a5 e -
sr. No. LSS s (e | et B (pto 2 dec
1 2 3 4 s
Carbon Monoxide (CO)  percentage (%)
Idiing Emissions
Hydrocarbon, (THC/HC) ppm
co percentage (%)
High idiing
emissions REM RPM 2500 % 200
Lambda - 14003

Light absorption

Smoke Density i

1/metre 245 223

s PUC certficate I system generated through the national reglster of motor vehicles and does
ot require any signature.

Note 1. Vehicle oyers o link their mobils numbers to registered vehicle by logaing 1o
hitps:/ivahan parivahan gov.n il

‘Authorised Signature with stamp of PUC operator
(Optional for State)
60mm x 20 mm
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