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ABBREVIATIONS   
   

Abbreviation Description  

AC Air-Conditioner  

°C Degree Celsius  
   

TANGEDCO Tamil Nadu Generation and Distribution Corporation  

CFL Compact Fluorescent Lamp  
   

DG Diesel Generator  

TEM Total Energy Management  
   

FTL Fluorescent Tube Lamp  

kW Kilo watt  
   

kWh Kilowatt hour  

JJC JJ College of Arts and Sciences  
   

SEC Specific Energy Consumption  

TR Tons of Refrigeration  
   

UVKS UVK Susnomics Engineering Private Limited  
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ENERGY, GREEN & ENVIRONMENT AUDIT AT JJ COLLEGE OF ARTS & SCIENCE, Mar 2023 

 

1. EXECUTIVE SUMMARY 

 
This Report is the outcome of energy audit conducted at JJ College of Arts and Sciences (JJC), Pudukottai, 

Tamil Nadu during Mar 2023. It was conducted by UVK Susnomics Engineering Private Limited, an ISO 

Certified & CRISIL HIGH Rated company. 
 
Based on an invitation to Energy, Green & Water Audit from JJC, UVKS agreed to audit to explore the 

potential for reducing the energy costs through energy-efficiency measures at the campus. The energy 

audit of JJC concentrated on proven concepts throughout the campus. 
 

1.1. COLLEGE PROFILE 
 

 Description   Status  
 

      
 

 Name of College   J.J. College of Arts and Science (Autonomous)  
 

     
 

 Place  J.J. Nagar, Sivapuram Post, Pudukkottai - 622 422 
 

     
 

 State   Tamil Nadu  
 

     
 

 Affiliating University  Bharathidasan University 
 

      

 

Status of the College 
  

Self - Financing 
  

    
 

     
 

 Type of College  Co-Educational 
 

     

 No. of Departments   17  
 

      

 No.of Programmes 49  
 

      

 

Date of establishment 
  

17.01.1994 
  

    
 

      
 

 Date of conferment of the 17.08.2012  
 

 Autonomous Status    
 

 

Location of the College 
  

Rural 
  

    
 

      
 

 

 

The audit consisted of an on-site survey, discussions with JJC personnel, followed by a technical 

evaluation of applicable measures that could reduce energy consumption. The site visit encompassed 

study of all energy consuming sources, covering JJC old and new blocks. 
 
The summary of the main findings and list of energy conservation measures are presented in this report which 

had the consent of the JJC top management team for further action and development consideration 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

UVK SUSNOMICS ENGINEERING PRIVATE LIMITED  
4 



ENERGY, GREEN & ENVIRONMENT AUDIT AT JJ COLLEGE OF ARTS & SCIENCE, Mar 2023 

 

1.2. ABOUT COLLEGE  
 

JJ College of Arts and Science is a NAAC Accredited with Grade B++ in 4
th

 Cycle. JJC has over 13 Buildings 
over 150-class rooms& auditorium, well equipped laboratories, canteen, kitchen, students’ hostel and 
parking lot. The brief of the college programmes is given below: 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig 1.1: Campus Layout 
 
Electricity requirements of the JJC campus is met from the Tamil Nadu Generation and Distribution 

Corporation Limited (TANGEDCO) as prime power source to meet the entire electricity requirement of 

the campus as well as a 43.5KVA Solar Rooftop Plant and captive diesel generator sets. The major loads at 

JJC are air-conditioning, lighting, fans, computers and pumps. 
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ENERGY, GREEN & ENVIRONMENT AUDIT AT JJ COLLEGE OF ARTS & SCIENCE, Mar 2023 

 

2.  ENERGY SCENARIO 
 
Electricity, diesel and LPG are the major energy sources. Electricity is consumed all around the campus by 
the equipment (lights, fans, computers, pumps & ACs). Diesel is used as fuel for Diesel Generator (DG) 
sets and to run College Buses (Shuttle). 
 

2.1. ENERGY SOURCES AND CONSUMPTION DATA AT THE JJC  
 
JJC utilizes Tamil Nadu Generation and Distribution Corporation Limited (TANGEDCO) as prime power 
source to meet the entire electricity requirement of the campus as well as a 43.5 kVA Solar Rooftop Plant. 
The electricity demand during power failures is met by diesel fired captive power generation sets. Annual 
JJC electricity consumption during Jan – December 2022 was 127,079 kWh. Table 2.1 gives the electricity 
consumption of the all the buildings of JJ College from Jan ’22 to Dec ’22 based on the EB bill. 
 

Table 2.1: Electricity consumption of JJ College for Jan ’22 to Dec ‘22 

 

 
Blocks 

  Calendar year 2022 
 

   
kWh 

 
Cost  

     
 

 Canteen block 1,190 15,253 
 

       

 Indoor stadium   8,830  90,837 
 

 KIM Block 10,270 113,774 
 

     

 Gents hostel   19,400  141,846 
 

 PG block 5,920 79,531 
 

     

 Ladies hostel   39,050  339,781 
 

 Main building 35,029 259,064 
 

     

 MBA Block    9,390  106,142 
 

 Total 129,079 1,146,228 
 

 
Main building electricity consumption is calculated from the available EB bill. It can be noted that 

compared to 2020 the electricity consumption in 2022 has dropped by 50% majorly due to Installation 

of Solar Power Plant in June’2020 as made an impact as well. 
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ENERGY, GREEN & ENVIRONMENT AUDIT AT JJ COLLEGE OF ARTS & SCIENCE, Mar 2023 

 

Diesel consumption and the cost are estimated with the data provided by JJC during the UVKS 

Energy Audit. It was informed that all the diesel related logged data are lost during the flood. Table 

2.2 represents the estimated diesel consumption of JJ College for Jan ’22 to Dec ‘22 
 

Table 2.2: Estimated Diesel consumption of JJ College for Jan ’22 to Dec ‘22 

 

 Diesel Diesel 
Month consumption cost 

 Litres Rs. 

Jan-22 500 39,060 

Feb-22 435 37,110 

Mar-22 400 29,712 

Apr-22 450 32,526 

May-22 40 3,040 

Jun-22 40 3,040 

Jul-22 65 4,940 

Aug-22 25 1,945 

Sep-22 800 68,032 

Oct-22 200 16,828 

Nov-22 800 60,824 

Dec-22 435 36,601 

Total 4,190 333,658 
 

 

Table 2.3: LPG consumption of JJ College for Jan ’22 to Dec ‘22 

 

 
Months 

  No. of   
Total cost 

 
 

   

cylinders 
   

 

        
 

 Jan-22   69   99,707  
 

 Feb-22 64  106,722  
 

 Mar-22   61   107,055  
 

 Apr-22 47  82,866  
 

 May-22   11   19,635  
 

 Jun-22 15  26,775  
 

 Jul-22   30   53,550  
 

 Aug-22 30  53,550  
 

 Sep-22   81   101,990  
 

 Oct-22 57  73,800  
 

 Nov-22   77   105,875  
 

 Dec-22 73  105,421  
 

 Total   615   936, 477  
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ENERGY, GREEN & ENVIRONMENT AUDIT AT JJ COLLEGE OF ARTS & SCIENCE, Mar 2023 

 

2.2. ELECTRICITY DISTRIBUTION AND BREAKDOWN OF ELECTRICITY CONSUMPTION  
 
JJC utilizes Tamil Nadu Generation and Distribution Corporation Limited (TANGEDCO) as prime power 
source to meet the entire electricity requirement of the campus as well as a 43.5 kVA Solar Rooftop Plant. 
The electricity distribution at the JJC campus is divided into two lines one for the entire west side the 
campus covering JJCCET, JJCCP & Girls Hostel and the other line for the entire east side covering JJC & Boys 
Hostel as shown in Figure 2.2.1. 
 

2.2.1.  Electrical SLD of JJ College 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.2.1: Electricity distribution at JJC 
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ENERGY, GREEN & ENVIRONMENT AUDIT AT JJ COLLEGE OF ARTS & SCIENCE, Mar 2023 

 

2.2.2.  Diesel Generators 

 
As a stand-by source of power, four diesel generator (DG) sets of different capacities are installed in the JJ 

College. The name plate details of the installed DG sets are given in the below table: 
 

Table 2.2.2: List of DG sets installed at JJ College 
 

 S.   
Description 

  
Make 

  
Frequency 

  
kVA 

 
 

 No.          
 

              
 

               
 

1   CM225s  Kirloskar 50  63  
 

           

2   KG254M1  Kirloskar 50  200  
 

           

3   KG184C  Kirloskar 50  30  
 

           

4   NA  Kirloskar 50  125  
 

                

 

 

The details of Energy Consumption of Diesel Generator sets for the period Jan 2022 to Dec 2022 are 

given in the below table: 

 

    Fuel consumption and cost of DG sets    
 

               

Month  Consumption  Cost  Cost  Cost  Cost  
Total cost in Rs. 

 
 

             
 

  

litres 
 

30 kVA 
 

63 kVA 
 

125 kVA 
 

200 kVA 
  

 

         
 

Jan-22  200  2,040  4,080  6,120  8,160  20,400  
 

              
 

Feb-22  100  1,020  5,100  3,040  1,040                       10,200 
 

         

Mar-22  500  10,200  30,600  6,200  4,000  51,000  
 

               

Apr-22 800 8,160 32,640 24,480 16,320 81,600  
 

         

May-22  400  4,080  16,320  12,240  8,160  40,800  
 

               

Jun-22 450 4,590 18,360 13,770 9,180 45,900  
 

         

Jul-22  100  1,020  5,100  3,040  1,040  10,200  
 

               

Aug-22 350 3,570 14,280 10,710 7,140 35,700  
 

         

Sep-22  600  6,120  24,480  18,360  12,240  61,200  
 

              
 

Oct-22 150 1,530 6,120 4,590 3,060 15,300  
 

         

Nov-22  800  6,240  37,440  12,480  6,240  81,600  
 

              
 

Dec-22 200 2,040 4,080 6,120 8,160 20,400  
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Figure 2.2.3: Diesel Generator Sets & Name plates at JJ College 

 

2.2.3.  Sub Panel Infra 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.2.4: LT panel at JJC  
2.3. LOAD DETAILS  
 
The major electrical equipment installed in JJ College are lighting, fans, computers, pumps and ACs. The 

identified list of electrical equipment and its average consumption per day is given in the below tables: 
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2.3.1.  List of ACs installed in JJC 
 

 
S. 

              Name plate Details        
Operating 

  Avg  
 

   ACs                     Cooling   Type of     consump   

           Qty   Capacity   Power   Current       hours    
 

 

No. 
  

Location 
  

Make 
  

Type 
          

capacity 
  

Refrigerant 
    

tion per 
 

 

                             
 

             Nos.  TR  V  A  W  Type  h  day  
 

                                    
 

 
1 

  
Main+Lab 

  
Carrier 

  Hi-wall   
10 

  
1.5 

  
230 

  
0.4 

  
7,031 

  
R22 

  
1 

  
16 

 
 

       Split                  
 

                                   
 

2 
  

Main+Lab 
 

Carrier 
 Hi-wall 

8 
 

1.8 
 

230 
 

0.7 
 

7,500 
  

R22 1 
 

18 
 

 

    Split         
 

                                  
 

 
3 

  
Canteen 

  
Carrier 

  Hi-wall  
4 

  
1.5 

  
230 

  
0.4 

  
7,031 

  
R22 

  
1 

  
6 

 
 

       Split                 
 

                                  
 

4 
  

KIM 
 

Carrier 
 Hi-wall 

17 
 

1.5 
 

230 
 

0.4 
 

7,031 
  

R22 1 
 

26 
 

 

    Split         
 

                                  
 

 5   KIM   Carrier   Ductable   2   8.5   415   15   9,000   R22   1   51  
 

6   PG Block  Carrier  Ductable 4  3.0  415  1.4  7,500   R22 1  36  
 

                                    

 
7 

  
PG Block 

  
Hitachi 

  Hi-wall  
5 

  
1.5 

  
230 

  
0.4 

  
7,031 

  
R22 

  
1 

  
8 

 
 

       
Split                 

 

                                  
 

8 
  

MBA 
 

Carrier 
 Hi-wall 

18 
 

1.5 
 

230 
 

0.4 
 

7,031 
  

R22 1 
 

28 
 

 

    
Split 

        
 

                                  
 

 
9 

  
MBA 

  
Hitachi 

  Split   
6 

  
1.5 

  
230 

  
0.4 

  
7,000 

  
R410 

  
1 

  
9 

 
 

       Inverter                  
 

                                   
 

10   
Auditoriu

m  NA  Window 1  1.5  230  0.4  7,031   R22 1  2  
 

                                    

 
11 

  
Auditorium 

  
Carrier 

  Hi-wall  
1 

  
1.5 

  
230 

  
0.4 

  
7,031 

  
R22 

  
1 

  
2 

 
 

       
Split                 

 

                                  
 

12   
Auditoriu

m  Daikin  Ductable 10  10.0  380  19.5  10,888   R22 0.5  50  
 

             Total Per day Consumption           251  
 

                                     

 

2.3.2.  List of plug loads installed in JJC 
 

 
SI. 

     
Quantity 

  
Capacity 

  Operating  
Load 

  Energy 
 

   

Description 

      

hours per day 

   
consumptio

n 

 

 
No. 

              
 

      
Nos. 

  
W 

  
Hours 

  
% 

  
kWh 

 
 

                
 

1   PCs 448  130  3  10  17  
 

 2   Printers/Scanners   23   700   2   10   5  
 

3   Water coolers 10  500  1  10  1  
 

 4   CCTV& Biometric   20   100   2   10   1  
 

    Total kWh consumption per day    24  
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2.3.3.  List of lights installed in JJC 

 
Present System  

      Rated  
Energy  

     

No.of lamp Operating  

    

Type of consump 
 

  Description Qty lamps/ power with hours 
 

S.No. Location   lamp fixture ballast  tion 
 

      

      watt hours kWh/day 
 

  
A B C D E F G=(BxDxExF)/ 

 

  
1,000  

        
 

1 Main Building 1X100 1 FTL 1 100 6 0.60 
 

2 Main Building 1X12 9 LED 1 12 6 0.65 
 

3 Main Building 2X12 8 CFL 2 12 6 1.15 
 

4 Main Building 1X18 24 LED 1 18 6 2.59 
 

5 Main Building 1X20 1 CFL 1 20 6 0.12 
 

6 Main Building 1X36 272 FLT 1 40 6 65.28 
 

7 Main Building 2X36 25 FLT 2 40 6 12.00 
 

8 Main Building 4X36 1 FLT 4 40 6 0.96 
 

9 Main Building 3X5 1 CFL 1 5 6 0.03 
 

10 Main Building 1X8 10 CFL 1 8 6 0.48 
 

11 Main Building(Lab Block) 1X1 15 LED 1 1 6 0.09 
 

12 Main Building(Lab Block) 1X11 1 LED 1 11 6 0.07 
 

13 Main Building(Lab Block) 1X12 22 LED 1 12 6 1.58 
 

14 Main Building(Lab Block) 2X12 3 LED 2 12 6 0.43 
 

15 Main Building(Lab Block) 1X15 12 LED 1 15 6 1.08 
 

16 Main Building(Lab Block) 2X15 2 LED 2 15 6 0.36 
 

17 Main Building(Lab Block) 1X20 1 CFL 1 20 6 0.12 
 

18 Main Building(Lab Block) 4X20 4 LED 4 20 6 1.92 
 

19 Main Building(Lab Block) 1X36 102 FLT 1 40 6 24.48 
 

20 Main Building(Lab Block) 2X36 10 FLT 2 40 6 4.80 
 

21 Main Building(Lab Block) 4X36 4 FLT 4 40 6 3.84 
 

22 Main Building(Lab Block) 1X5 34 LED 1 5 6 1.02 
 

23 Main Building(Lab Block) 1X500 4 Halogen 1 500 6 12.00 
 

24 Mens Hostel 1X36 354 FLT 1 40 6 84.96 
 

25 KIM 1X20 70 CFL 1 20 6 8.40 
 

26 KIM 1X36 153 FLT 1 40 6 36.72 
 

27 KIM 2X36 67 FLT 2 40 6 32.16 
 

28 Ladies Hostel 1X12 5 LED 1 12 6 0.36 
 

29 Ladies Hostel 1X20 3 CFL 1 20 6 0.36 
 

30 Ladies Hostel 1X24 20 LED 1 24 6 2.88 
 

31 Ladies Hostel 1X36 400 FLT 1 40 6 96.00 
 

32 Ladies Hostel 2X36 3 CFL 2 36 6 1.30 
 

33 Ladies Hostel 1X5 2 LED 1 5 6 0.06 
 

34 Ladies Hostel 1X7 3 CFL 1 7 6 0.13 
 

35 Ladies Hostel 1X70 4 SVL 1 70 6 1.68 
 

36 PG Building 1X14 1 CFL 1 14 6 0.08 
 

37 PG Building 1X15 2 LED 1 15 6 0.18 
 

38 PG Building 1X20 8 CFL 1 20 6 0.96 
 

39 PG Building 1X36 116 FLT 1 40 6 27.84 
 

40 PG Building 2X36 61 FLT 2 40 6 29.28 
 

41 PG Building 1X5 8 LED 1 5 6 0.24 
 

42 PG Building 1X500 2 Halogen 1 500 6 6.00 
 

43 PG Building 3X90 3 CFL 3 90 6 4.86 
 

44 MBA Building 1X36 152 CFL 1 36 6 32.83 
 

45 MBA Building 2X36 48 CFL 2 36 6 20.74 
 

46 MBA Building 3X36 14 CFL 3 36 6 9.07 
 

47 Street Lights In Campus 1x50 38 CFL 1 50 6 11.40 
 

48 Street Lights In Campus 1x24 28 CFL 1 24 6 4.03 
 

49 Street Lights In Campus 1x15 6 LED 1 15 6 0.54 
 

50 Street Lights In Campus 1x65 3 CFL 1 65 6 1.17 
 

51 Street Lights In Campus 1x20 15 CFL 1 20 6 1.80 
 

52 Street Lights In Campus 2x36 24 CFL 2 36 6 10.37 
 

53 Street Lights In Campus 1x40 3 CFL 1 40 6 0.72 
 

54 Street Lights In Campus 1x1000 16 Halogen 1 1,000 1 16.00 
 

55 Street Lights In Campus 1x50 26 LED 1 50 6 7.80 
 

56 Street Lights In Campus 1x30 5 LED 1 30 6 0.90 
 

   Total Daily Consumption  587.47 
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2.3.4.  List of fans installed in JJC 
 

         Present system       
 

       
No. of 

  Power   
Operating 

  
Electricity 

 
 

         

consumption of 
     

 

       fans     hours per day   consumption  
 

 S.No   

Description 
    each fan      

 

               
 

      
Nos. 

 
watt 

 
hours 

 
kWh/day  

          
 

       
A 

  
B 

  
C 

  D=AxBxC  
 

             /1,000  
 

                 
 

1   MBA Building  36  36  36  36  
 

 2   MBA Building   5   5   5   5  
 

3   Auditorium Building  39  39  39  39  
 

                   

 4   Auditorium Building   4   4   4   4  
 

5   Auditorium Building  7  7  7  7  
 

                   

 6   Men’s Hostel   72   72   72   72  
 

7   Men’s Hostel  1  1  1  1  
 

 8   Canteen   17   17   17   17  
 

              

9   KIM  62  62  62  62  
 

 10   KIM   2   2   2   2  
 

11   Main Building + Lab  6  6  6  6  
 

                   

 12   Main Building + Lab   77   77   77   77  
 

13   Main Building + Lab  4  4  4  4  
 

 14   Ladies Hostel   57   57   57   57  
 

              

15   PG  24  24  24  24  
 

                   

 16   PG   6   6   6   6  
 

     Total Daily Consumption    419  
 

 
From the above tables, the average consumption per day is identified to be around 1,279 kWh 

which accounts annually about 2,30,220 kWh 
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3.  ENERGY COST DATA 

 

Per Capita Electricity Consumption and Cost 
 
The per capita electricity expenditure comes out to be Rs. 200 per annum, and the per capita electricity 

consumption on a student comes out to be 25 kWh per annum. The per capita cost and consumptions are 

given in detail in the following table: 
 

Per Capita Electricity consumption and cost data  
     kWh   Rs.    

 

  Total JJC 
129,079 

 
1,146,228 

  
 

  Consumption 
   

 

            
 

            
 

            
 

     Total Capita in the  per capita kWh  per capita electricity  
 

     Campus  consumption per year  cost per year  
 

             
 

  Total JJC 
  4103 (Students 3884 +        

 

    

Teaching 169 + Non- 
 

31 
  

279 
  

 

  Campus 
       

 

    Teaching 50)        
 

            
 

 
. 
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ENERGY, GREEN & ENVIRONMENT AUDIT AT JJ COLLEGE OF ARTS & SCIENCE, Mar 2023 
 
 

4.  LIST OF RECOMMENDED ENERGY SAVINGS OPPORTUNITIES AT JJC 

 

       
Annual   

Annual   
Annual   Recurring   One-time     

 

             Annual   cost of   Payback   

       CO2   Energy   LPG        
 

 

Area 
  

TEM No. & Description 
        

Cost 
  

implemen 
  

Period 
 

 

     savings   Savings   savings         

 

         

       

    

Savings   

tation      

                      
 

                        
 

       tons   kWh   kg   Rs.   Rs.   months  
 

    TEM AC1 Option 1: Install AC Energy                   
 

    Saver for identified existing ACs to save     This scheme is economically not viable.    
 

 

H
V

A
C

S
ys

te
m
 

 energy consumption                   
 

                      

  TEM AC1 Option 2: Replace identified                   
 

  conventional ACs with energy efficient     This scheme is economically not viable    
 

    inverter ACs to reduce energy                   
 

    consumption                   
 

    Sub-total: HVAC system      Schemes are not economically viable    
 

 

S
y

s
te

m
  TEM E1: Replace existing FTL lamps                   

 

  with energy-efficient LED lamps at 26  31,123  0  267,658  1,656,500  74  
 

  identified locations                   
 

  TEM E2: Replace existing CFL lamps                   
 

 

L
ig

h
ti

n

g
 

                    

  with energy-efficient LED lamps at 7  8,807  0  76,284  409,100  64  
 

  identified locations                   
 

  TEM E3: Replace existing 1,000 W metal                   
 

  
halide lamps with energy-efficient LED 12  

14,106  
0  

121,314  
368,000  

36  
 

&
 

        
 

  

lamps 
                  

 

 

E
le

c
tr

ic
a

l 

                   
 

  TEM E4: Replace existing ceiling fans 
44 

 
53,073 

 
0 

 
456,430 

 
3,175,200 

 
83 

 
 

  with energy-efficient fans       
 

                    
 

  Sub-total: Electrical & Lighting  88   107,110   0   921,685   5,608,800   73  
 

    systems                   
 

 

K
it

c
h

e
n
  TEM K1: Replace conventional type                   

 

  kitchen LPG burners with energy- 4  0  3,002  220,977  670,000  36  
 

  efficient burner to save gas consumption                   
 

  
Sub-total: Kitchen 

  
4 

  
0 

  
3,002 

  
220,977 

  
670,000 

  
36 

 
 

                 
 

 

G
re

en
A

ud
it
 

 TWM1: Replace identified ball taps with  Water savings cost is not estimated because of the non-availability of the 
 

  piller taps to save water consumption     water consumption and cost data    
 

                       

                 
 

    Grand Total   91   107,110   3,002   1,142,662   6,278,800   66  
 

                         

 

Each saving scheme is elaborated with further details in the following pages. 
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4.1. Brief description of energy saving measures  
 

TEM E1: Replace existing FTL lamps with energy-efficient LED lamps at identified locations 
 

PRESENT SYSTEM 
 

Å 36 W T12, 4 feet Fluorescent Tube Lamps (FTLs) luminaires are installed in various locations in JJC and 
JJC hostel interiors.  

 
Å These luminaires are wired with copper/aluminum ballasts results in 15-20% power loss  
 
Å Low lamp life of T8/T12: < 5,000 burning hours – means more replacement costs  
 
Å Lamp efficacy is only <65 lumens/watt necessitating more lamps to be installed  
 
Å Lumen depreciation with usage is high (>30% towards end of life)  
 
Å Because of the low lumen output more number of luminaries need to achieve the required luminance 

levels  
 
PROPOSAL 
 

Å Retrofit/Replace 1x36 W 4 feet, T8 Fluorescent Tube Lamps (FTL) with 20 W 4 feet LED lamp and 
2x36 W with 40 W LED.  

 
Å The proposed lamp has the following benefits:  
 

Å Same size, shape and fits into existing fixtures, thus can be retrofitted in existing luminaries  
 

Å Provides same color quality, brightness effect with lower lighting power of only 18 W  
 

ESTIMATED BENEFITS 
 
Recurring annual cost savings : Rs. 267,658 
 
Capital Investment : Rs. 1,656,500 
 
Payback Period : 74 months 
 
Savings measurement : Direct 
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TEM E2: Replace existing CFL lamps with energy-efficient LED lamps at identified locations 
 

PRESENT SYSTEM 
 

Å Conventional Compact Fluorescent Lamps (CFLs) luminaires are installed in various locations such 

as Main Building, MBA building and street lights of JJC and JJC hostel interiors.  
 
Å Low lamp life of T8/T12: < 5,000 burning hours – means more replacement costs  
 
Å Lamp efficacy is only <65 lumens/watt necessitating more lamps to be installed  
 
Å Lumen depreciation with usage is high (>30% towards end of life)  
 
Å Because of the low lumen output more number of luminaries need to achieve the required luminance 

levels  
 
PROPOSAL 
 

Å Retrofit/Replace 1x36 W 4 feet, T8 Fluorescent Tube Lamps (FTL) with 20 W 4 feet LED lamp and 
2x36 W with 40 W LED.  

 
Å The proposed lamp has the following benefits:  
 

Å Same size, shape and fits into existing fixtures, thus can be retrofitted in existing luminaries  
 

Å Provides same color quality, brightness effect with lower lighting power of only 18 W  
 

ESTIMATED BENEFITS 
 
Recurring annual cost savings : Rs. 76,284 
 
Capital Investment : Rs. 409,100 
 
Payback Period : 64 months 
 
Savings measurement : Direct 
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TEM E3: Replace existing 1,000 W MH lamps with energy-efficient LED lamps at identified 

locations 
 
PRESENT SYSTEM 
 

Å JJ College campus has around 16 nos. of 1,000 W Metal Halide (MH) lamps installed in the 
outdoor areas  

 
Å Rated burning hours of existing lamps are less than 10,000 hrs and more than 30% lumen depreciation 

at the end of the life  
 
PROPOSAL 

 

Å Replace existing 1,000 W MH street light fixtures with high efficiency LED luminaires  
 
Å The proposed fixtures would giving > 90 lumens/watt, at 210 W rated power  
 
Å Life >30,000 burning hours, <10% lumen maintenance throughout life  
 
ESTIMATED BENEFITS 
 
Recurring annual cost savings : Rs. 121,314 
 
Capital Investment : Rs. 368,000 
 
Payback Period : 36 months  
Savings measurement : Direct 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

UVK SUSNOMICS ENGINEERING PRIVATE LIMITED  
18 



ENERGY, GREEN & ENVIRONMENT AUDIT AT JJ COLLEGE OF ARTS & SCIENCE, Mar 2023 

 

TEM E4: Replace identified ceiling fans with energy-efficient fans 
 

PRESENT SYSTEM 
 

Å JJC has around 385 nos., of conventional ceiling fans are installed and operated in the class rooms, 

labs and hostels at the college campus  
 
Å Ceiling fans are the major loads at the JJC campus.  
 
Å Rated power for the existing fans are around 80 W and will consume around 80 watts at full speed  
 
PROPOSAL 
 

Å Replace existing conventional fan with high energy-efficient fans  
 
Å The rated power of the proposed fans will be around 35 W at maximum speed and will consume 

power varying 10 W to 35 W based on the speed  
 
Å The proposed fan is available with variance of color and comes with handy irresistible remote  
 
 
 
 
 
 
 
 
 
 
 
 
 

 

EXISTING FAN PROPOSED FAN 
 

 

ESTIMATED BENEFITS 
 
Recurring annual cost savings : Rs. 461,430 
 
Capital Investment : Rs. 3,175,200  
Payback Period : 83 months 
 
Savings measurement : Direct 
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TEM K1: REPLACE CONVENTIONAL TYPE LPG FIRED STOVES WITH ENERGY-EFFICIENT BURNER TO SAVE GAS 
 
CONSUMPTION 
 
PRESENT SYSTEM 
 

4 kitchen gas stoves are installed with conventional type burners   
Maximum thermal efficiency of conventional type burner is in the range of 36 - 45 %  
 

For ease of ignition purpose the idle gas is continuously blown in each kitchen gas burners 

irrespective of gas stove usage. See typical pictures in the following section of existing type 

burners  
 
PROPOSAL 
 

Replace conventional type LPG gas stove and burners with patented energy-efficient radiant 

heating technology using the same LPG. The 24 gas stoves are recommended for 

replacement with the new radiant heating stoves.  
 

The proposed heating system thermal efficiency is in the range of 65 - 68 % which is 

equivalent to about 30 % savings in LPG  
 

Proposed heating system is indirect heating, so it improves even heat distribution over the 

vessel/pan and there is no carbon soot formation on the vessels  
 

This scheme is successfully implemented in several UVKS client and staff canteens across 

India including Taj and ITC group of hotels.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

PROPOSED ENERGY-EFFICIENT STOVES 
 

ESTIMATED BENEFITS 
 
Recurring annual cost savings : Rs. 220,977  
One-time cost of implementation : Rs 670,000 
Payback period : 36 months 
Savings measurement : Direct 
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5.  GREEN AND ENVIRONMENT AUDIT 

 

JJC is spread over 40 acres and has an apparent green cover of about one-fourth to one-third of 

the total area. JJC campus houses four blocks, two hostels, two kitchens, ten dining halls, 

workshops, laboratories, class rooms, indoor and outdoor sports facilities, swimming pool, 
medical facilities, lawns and gardens. 
 

Sustainability is practiced at JJC since inception incorporating green features and practices in its 
facilities and operations There is consistent awareness campaign on sustainability covering the 
entire campus and JJC presently employs the 3Rs policy of Reduce, Recycle and Reuse. Any type of 
waste generated in the campus is segregated and managed for recycling or reusing or for safe 
disposal. The types of waste generated include vegetable & food waste, garden waste, cooking oil 
waste, paper waste, e-waste, plastic and non-biodegradable waste and sewage and all are 
addressed as part of daily and continuous green management. There are good examples of 
converting waste to useful materials. For instant, as food & vegetable waste is converted as 
manure through vermicomposting. Items like paper waste and e-waste are responsibly recycled 
using external specialist agencies. JJC awareness campaigns not only cover its own campus but 
public avenues as well in the vicinity. 
 

JJC actively supports renewable energy. The campus has a solar energy station of 43.5 kW 
capacity that caters to the lighting & fans of Main Block and Laboratory wing block. Rain water 
harvesting is extensively done in the campus and water as a resource is respected. Sewage is 
treated and used for gardening and flushing. All vehicles of JJC are regularly checked for emissions 
with “pollution under control” certification from authorized agencies. 
 

JJC College Sustainability Heros 

 

Dr. M Arumugam – HoD Botany  
For his Contribution towards green initiatives and in waste Management (Kitchen Waste, Food 

Waste, Garden waste) also towards conducting awareness Programs in E-Waste Management 
 

Mr. Shanmugasundaram  
For his initiative towards up-gradation of subpanels for enhancing safely measures. 
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5.1. Pictures of the Green Campus  
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5.2. List of Plants in Campus  
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5.3. Measurement of Noise Levels  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.4. IAQ in Campus   
Air quality assessment of the Campus during the period from Jan to Dec 2022. The parameter like 

humidity and CO2 levels. The table shows that humidity and CO2 fluctuate according to the session 
and food fall. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.5. Vehicular Pollution Level  
 

The number of vehicle and pollution is maximum 248 in the second quarter. So too is the 
pollution level 129USQI similarly the last quarter has the no. of vehicles as 263 and 
pollution level as (123 US AQI). These reflect the no. of activities going on like examination 
and admission etc. 
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5.6. Waste Management   
The Waste Disposal practices were studied for periodicity and effectiveness. The extent of generation of 

waste of various types like bio-waste, food waste and e-waste was measured in quantity or numbers on a 

periodical basis and the action taken for the disposal of waste was reviewed. The status of the 

vermicompost yard, platform and the botanical nursery were reviewed vis-a-vis the cost and returns. The 

audit team noted that there was scope for establishing a waste water treatment recycling plant. 
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5.7. E-Waste Awareness Programs  
 
E- Waste is usually disposed of by open action through deep pit burial. Possibility for repair and 
recycling are examined before disposal of computer, electronic and electrical equipment’s, the ones 
in working condition are donated to schools in adopted villages. 
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6.  WATER AUDIT 
 

Water requirement of all the buildings of JJC campus is met by the 8 borewells. One rainwater 
harvesting pit is located near hostel building in which all the rainwater is collected for ground 
water recharge. 

 
All the sewage water is drained out of JJC. It is recommended to install suitable capacity Sewage 
Treatment Plant (STP) to treat all the sewage water and re-use it for gardening and flushing to 
reduce the raw water consumption. 

 
One RO plant is installed for treating raw water inside JJC campus. It is also recommended to 

divert the RO reject to STP treated water for water re-use. 
 
 
6.1. Water fixtures in JJC  
 

S. No. Building Area Water fixture Fixture type Quantity 
1 Men's Hostel Common restroom - Male Urinal Push Type 15 
2 Men's Hostel Common restroom - Male Wash basin Round Type 58 
3 Men's Hostel Common restroom - Male Closet(Indian) Tap 57 
4 Men's Hostel Kitchen Wash basin T Tap 4 
5 Men's Hostel Dining Hall Wash basin T Tap 21 
6 Men's Hostel Bathroom Tap Round Type 62 
7 Ladies Hostel Common restroom Closet(Indian) Round Type 29 
8 Ladies Hostel Common restroom Tap T Tap 105 
9 Ladies Hostel Common restroom Wash basin Round Type 8 

10 Main+Lab Rest Rooms Closet(Indian) Round Type 39 
11 Main+Lab Rest Rooms Shower Round Type 1 
12 Main+Lab Rest Rooms Tap T Tap 10 
13 Main+Lab Rest Rooms Urinal Push Type 37 
14 Main+Lab Rest Rooms Wash basin Round Type 50 
15 KIM Rest Rooms Fixtures Round Type 82 
16 PG Bloch Rest Rooms Fixtures Round Type 177 

 
6.2. Analysis of water samples (MPN index)  
 
 Sample  Location from where samples were MPN Index (per 

Water Quality  

 No.  collected 100 ml)  

   
 

 1  Open Well 00 Outstanding (Portable) 
 

       

 2  Indoor Stadium 00 Outstanding (Potable) 
  

3 Catering Block 00 Outstanding (Potable) 
    

4 Canteen 00 Outstanding (Potable) 
    

5 Office (Backside) 07 Good (non-Potable) 
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6.3. Analyses of various parameters of water sample collected from college campus  
 

S.No 
Location from where TDS 

Conductance pH 
Salinity 

 

samples collected (ppm) (ppm)  

   
 

1 Open Well 207 292 7.84 141 
 

2 Indoor Stadium 215 301 7.98 146 
 

3 Catering Block 219 309 8.43 149 
 

4 Canteen 216 305 8.22 148 
 

5 Office Backside 362 321 8.6 154 
 

 
Table 6.3 shows particulars of total dissolved solids (TDS), Conductance, pH and Salinity of 

Water samples collected from different locations in the Campus. The maximum TDS was 

observed in the sample collected from the well behind the office and least was in the sample 

from the open well. Conductance was maximum in the sample from bore well behind the 

office and the least conductance was observed in the sample from open well. pH too was the 

highest in the bore well sample (8.6pH) and the least pH was in open well sample (7.84). In 

salinity too, this trend was reflected. The maximum salinity was observed in the sample from 

the bore well behind the office and the least was in the open well sample. 
 
6.4. Average Value of Ion Content in College Tap Water  
 

IONS UNIT (ppm) 

Sodium 16.2 
  

Potassium 5.6 
  

 
Table 6.4 shows the details of ion content in the College tap water in ppm. Sodium 

and Potassium ions were present 16.2ppm and 5.6 ppm respectably. 
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7.  OTHER GREEN INITIATIVES 
 
7.1. Solar Investments  
 
JJC has invested in a 43.5 kWp Solar Power plant on the roof of one of their building. 

This initiative was done in June’2020. Net Metering installed in January 2021. 
 
Solar water heater is installed for meeting the hot water requirements of the JJC 
campus. Currently, the solar water heater system is impaired and it is recommended to 
rectify the system for bringing it to operation to reduce the electricity consumption for 
hot water generation. 
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7.2. Rain Water Harvesting  
 
Rainwater harvesting (RWH) is the collection and storage of rain, rather than allowing it to run 
off. Rainwater is collected from a roof-like surface and redirected to a tank, cistern, deep pit 
(well, shaft, or borehole), aquifer, or a reservoir with percolation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.3. Seed Plantation Initiatives  
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7.4. Sapling Distribution  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Internet of Things (IoT) based Automation Solutions: 
 
 

Today the conventional method of monitoring and controlling is getting replaced upgraded 
with Artificial intelligence (Al)- internet of Things (loT) based automated solutions. Al-loT automation 
promises "intelligent solutions," where management can run the facility wherever they are instead of 
physically from control room or in-situ. intelligent automated operations are far simpler, easy to 
understand and operate, have accurate information all the time, eliminate inefficiencies, sustain the 
gains. Accordingly, Al-loT automation is the new normal. 
 

On a need basis, JJC could take the assistance of UVKS for detailing out loT schemes as a 
separate assignment. ln such a case, if desired by JJC, Proof-of-Concept (PoC) can be carried out by 
UVKS for meeting any priority requirements. 
 
 
 
Benefits of Al loT based automated solutions 
 
 
 
 identify the pain points and adapt mitigating solutions which would concurrently yield 

monetary benefits. 
 
 Through the sensors and monitors coupled with connected load, will automate the utility 

equipment operation and control energy consumption based on optimum level without 
hindering the operation of the facility. 

 
 Other key monitoring sensors and meters will help in the benchmarking, 365-day 

monitoring of major key energy areas and help management to help reduce operating 
cost 
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8. CERTIFICATION   
 
 
This part shall indicate certification for the Energy, Green and Environment stating that - 
 
 The data collection has been carried out diligently and truthfully; 

 
 All reasonable professional skill, care and diligence had been taken in preparing the Energy, 

Green and Environment audit report and the content thereof are a true representation of the 
facts; 

 
 The energy audit has been carried out in accordance with the Bureau of Energy Efficiency 

read with the Energy Conservation Building Code (ECBC) Rules, 2017 prescribed under clause 
(p) of section L4 of the Act. 
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