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PREFACE  

Energy Audit is a key parameter of systematic approach for decision-making in the area of 

energy management. It attempts to determine how and where energy is used and to identify 

methods for energy savings. There is now a universal recognition of the fact that new 

technologies and much greater use of some that already exists provide the most hopeful 

prospects for the future. The opportunities lie in the use of existing renewable energy 

technologies, greater efforts at energy efficiency and the dissemination of these technologies 

and options.  

As per the Energy Conservation Act, 2001, Energy Audit is defined as "the verification, 

monitoring and analysis of use of energy including submission of technical report containing 

recommendations for improving energy efficiency with cost benefit analysis and an action 

plan to reduce energy consumption". 

Present energy audit is a mare mile marker towards destination of achieving safe, healthy and 

energy efficient unit. We would like to emphasize that an energy audit is a continuous 

process. We have compiled a list of possible actions to conserve and efficiently utilize our 

scarce resources and identified their savings potential. The next step would be to prioritize 

their implementation. Implementation of recommended measures can help consumes to 

achieve significant reduction in their energy consumption levels. 
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WHY ENERGY AUDIT? 

An energy audit determines the amount of energy consumption affiliated with a facility and 

the potential savings associated with that energy consumption. Additionally, an energy audit 

is designed to understand the specific conditions that are impacting the performance and 

comfort in your facility to maximize the overall impact of energy-focused building 

improvements. 

An energy audit is a systematic review of the energy consuming installations in a facility to 

ensure that energy is being used sensibly and efficiently. An energy audit usually commences 

with the collection and analysis of all information that may affect the energy consumption of 

the facility, then follows with reviewing and analyzing the condition and performance of 

various installations and facility management, with an aim at identifying areas of inefficiency 

and suggesting means for improvement. 

Through implementation of the suggested improvement measures, facility owners can get the 

immediate benefit for paying less energy bills. On the other hand, lowering of energy 

consumption in facility will lead to the chain effect that the power supply companies will 

burn less fossil fuel for electricity generation and relatively less pollutants and greenhouse 

gases will be introduced into the atmosphere, thus contributing to conserve the environment 

and to enhance sustainable development. 
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1. EXECUTIVE SUMMARY 

Detailed Energy Audit was undertaken in order to evaluate energy performance and identify 

potential energy conservation measures. Detailed Energy Audit was undertaken in three 

steps, i.e. document review of data and information initially provided by facility, site visit and 

preparation of this report. 

Energy Audit team conducted the site visit. The site visit includes interaction with staff, 

electricians of facility, the collection/review of further data and a field inspection of the 

facility and equipment. 

The salient observations and recommendations are given below. 

1. The Total Cost of Energy is around Rs. 17,44,436/- per Annum 

2. Average monthly units consumed are 8,308 kWh equivalent to Rs. 80,583/- 

3. Average electricity charges works out to be Rs. 9.09/- 

This brief report has therefore sought to provide a high-level overview of the status of energy 

efficiency at facility, combined with an illustration of areas where further, previously 

unidentified savings opportunities may exist. 

Our survey has identified further potential opportunities, ranging from “no & low cost” 

measures, through to those that will require significant capital expenditure. 

Note: Investment figures mentioned in are only indicative, further detailed study is 

recommended. 

Summary of Recommended Energy Conservation Measures: 

Sr.No. 
Equipment 

Name 
ECM Details 

Investment  
(Rs. In 
Lacs) 

Savings 
(kWh/year) 

Carbon 
credit    

(Tons of 
Co2) 

Saving 
( Rs.In 
Lacs 

/Year ) 

Payback  
(Years) 

1 Tube Lights 

Replacement of 
conventional 
lights with 
suitable LEDs 

5.56 12220.20 10.39 1.11 4.47 

2 Fans 

Replacement of 
existing fans 
with energy 
efficient Super 
fans 

11.10 13635.16 11.59 1.24 8.96 
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Sr.No. 
Equipment 

Name 
ECM Details 

Investment  
(Rs. In 
Lacs) 

Savings 
(kWh/year) 

Carbon 
credit    

(Tons of 
Co2) 

Saving 
( Rs.In 
Lacs 

/Year ) 

Payback  
(Years) 

3 AC 

Optimize the 
temperature 
setting to 23-25 
degree celsius 

0.00 90.79 0.08 0.01 0.00 

4 
Water 
Cooler 

Optimisation of 
Water Cooler 

0.02 1113.00 0.95 0.10 0.18 

5 APFC 
Optimize the 
Power Factor 

1.28 0.00 0.00 0.66 4.04 

6 
Sanct. 
Demand 
(KVA) 

To Increase 
Sanctioned 
Demand 55 kVA 
to 70 kVA 

0.00 0.00 0.00 0.36 0.00 

Total 17.96 27059.15 23.00 3.12 5.76 

Note: Estimated savings may base on operating conditions 

During the Energy Audit, Total Estimated Investment of Rs. 17,96,000/- yields Total 
Estimated Savings of Rs. 3,12,000/- which 18 % of the Total Energy Cost of Rs. 
17,44,436/- with an overall payback period of 5.76 Years. 

Other Recommendations:  

A. Regular cleaning and maintenance of equipment’s is important to reduce energy 

losses. 

B. Use of star rated equipment’s is also strongly recommended specially in case of Fans 

and Air conditioning. 

C. Cleaning of ceiling fan and exhaust fan blades will reduce the drag on the fan and 

intern will reduce energy loss. 

D. Awareness amongst energy users is very essential step to reduce wastage of electricity 

E. Energy conservation awareness programs can be conducted once a year. Increasing 

energy awareness of energy users motivates them to work as a team can lead to 

reductions in energy consumption and save the money. 

 

Year 
Investment  
(Rs. In Lacs ) 

Saving ( Rs.In 
Lacs /Year ) 

Cum Savings(Rs 
Lakh) 

Net savings 
(Rs Lakh) 

0 -18 0 0 -18 

1 0 3 3 -15 

2 0 3 6 -12 

3 0 3 9 -9 

4 0 3 12 -5 
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Year 
Investment  
(Rs. In Lacs ) 

Saving ( Rs.In 
Lacs /Year ) 

Cum Savings(Rs 
Lakh) 

Net savings 
(Rs Lakh) 

5 0 3 16 -2 

6 0 3 19 1 

7 0 3 22 4 

8 0 3 25 7 

9 0 3 28 10 

10 0 3 31 13 

11 0 3 34 16 

12 0 3 37 19 

13 0 3 41 23 

14 0 3 44 26 

15 0 3 47 29 

 

 

Figure 1 Net Savings (Rs. Lakhs) Vs Year 
 

For PPS Energy Solutions Pvt. Ltd.  
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2. GENERAL AUDIT REVIEW 

Facility can implement faster payback energy conservation measures (ECMs) which have 

already been considered and for which the ECMs are fully developed.  

Other General Points: 

1. Energy conservation awareness programs can be conducted once a year. Increasing 

energy awareness of staff, students and motivating them to work as a team can lead to 

reductions in energy consumption and save the money. Savings estimates range in the 

order of 5 to 10%. When implemented effectively these savings can be realized quickly 

and cost effectively. 

2. Most of the fans are of older design and not energy inefficient. 

3. Most of the places the tube light installed are energy efficient and fittings are in healthy 

condition. 

4. Natural day light is efficiently used in corridor and few classrooms and labs areas.  

It is believed that with the current approach and organization of energy management, energy 

can be reduced in a systematic, cost effective manner. We hope that this report will help 

facility to implement these changes and provide direction to the Energy Management Team. 

 

  



Detailed Energy Audit Report – College of Engineering 
 and Technology, Akola 

 

PPS Energy Solutions  13 

 

3. ABOUT ENERGY AUDIT 

Objective 

The overall objective of the assignment is to quantify energy saving in existing system and 

achieve reduction in energy consumption pattern. 

Hence, the detail objectives are as under, 

1. To calculate the energy consumption 

2. To evaluate the performance of the equipment 

3. To find out the energy saving opportunities 

4. To quantify the total energy savings 

5. To find out the ways to achieve energy efficiency 

3.1. Scope of Work 

Following is the scope of work envisaged for this assignment, 

Data Collection 

To collect the details of various electrical and mechanical system and their ratings, the 

available drawings and details shall be studied. Detail load list shall be prepared and checked. 

A, B, C Analysis 

With the details available from load list, analysis shall be carried out depending on the 

present usage trends. All the power consuming equipment’s shall be classified in three 

categories depending on their ratings, condition and operating time. The area for larger 

potentials for savings shall be identified. 

Field Study 

The detail field study on site shall include the following as well as all other measures required 

for energy audit study, 

a. Lay out the system and study of Electrical distribution 

b. Study of area wise power distribution and Measurement of power consumption 

c. Study of instrumentation provided 

d. Measurement of motor currents, voltages, power etc. parameters by energy analyzer 

and measurement of water flow, pressures etc. parameters of pumps simultaneously and 
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other measurements as needed to characterize the system and required for calculating 

efficiency at various combinations 

e. Study of air conditioner operations and system requirements 

f. Analysis of readings obtained from field with the standard consumption. 

3.2. Approach and Methodology 

1. Understanding the Scope of Work and Resource Planning 

2. Identification of Key Personnel for the assignment/ project 

3. Structured Organization Matrix 

4. Steps in preparing and implementing energy audit assignment 
a) Discussions with key facility personnel 

b) Site visits and conducting “walk-through audit”. 

c) Preliminary Data Collection through questionnaire before audit team’s site visit 

d) Steps for conducting the detailed audit 

 Plan the activities of site data collection in coordination with the facility in-

charge. 

 Study the existing operations involving energy consumption 

 Collect and collate the energy consumption data with respect to electricity 

consumption 

 Conduct performance tests to assess the efficiency of the system equipment/ 

electricity distribution, lighting, and identify energy losses. 

 Discuss with facility personnel about identified energy losses. 

5. List proposed efficiency measures 

 Develop a set of potential efficiency improvement proposals 

 Baseline parameters 

 Data presentation 

 System mapping 

 List of potential Energy Savings proposals with cost benefit analysis. 

 Review of current operation & maintenance practices 

6. Preparation of the Draft Energy Audit Report 

7. Preparation and submission of final Energy Audit Report after discussion with 
concerned persons 
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4. ENERGY DETAILS 

Maharashtra State Electricity Distribution Company Limited (MSEDCL) provides the 

electricity supply for facility. Billing is carried out with the help of Two meter according to 

146 HT-VIII B Tariff. 

Detailed Energy Audit was conducted for the load connected to the mains supply used.  

Mainly energy is used on this facility for the following purposes: 

1) Lighting Load 

2) Ceiling Fans 

3) Water Cooler 

4) Water Pump 

5) Air Conditioner 

6) Other Appliances 

Based on above it is clear that followings equipment’s have highest potential for energy 

savings 

Table 1 Name of Equipment 
Sr. No. Name of the Equipment 

1 Lighting Load 

2 Ceiling Fan 

3 Water Cooler 

4 Water Pump 

5 Air Conditioner 

6 Other Appliances 

 

4.1. Electricity Bill Analysis 

4.1.1. Details of Consumer No.:  318719023920 

Consumer Details 
Table 2 Consumer Details 

Parameter Details 

Consumer No. 318719023920 

Consumer Name The Principal, College of Engineering & Tech 

Address AT Babhulgaon Tq. & Dt. Akola 

Pin Code 444000 

Connected load ( KW) 250.00 

65% of con. Demand (KVA) 35.75 

Sanctioned Load (KW) 250 

Sanct. Demand (KVA) 55 

Tariff 146 HT-VIII B 

Bu/ Circle No 610 
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Consumption Details 
Table 3 Billing Data 

Month kWH KVAH 
Billed 
MD 

Demand 
Rate 

(Rs/KVA) 

Billed 
PF 

Industrial 
Units 

Basic Unit 
rate 

(Rs/kWh) 

Demand 
Charges 

(Rs) 

Energy 
Charges 

(Rs) 

TOD 
(Rs) 

Electricity 
Duty (Rs) 

Excess 
MD 

Charges 

Total 
Current Bill 

(Rs) 

Oct-21 5543 6121.00 44 432 0.905 6121 9.21 109008.00 56374.00 -117.00 16525.00 0.00 96310.00 

Nov-21 6414 7458.00 55 432 0.860 7458 9.21 23760.00 68688.18 386.00 20370.00 0.00 118640.00 

Dec-21 6473 7690.00 41 432 0.841 7690 9.21 17712.00 70824.90 -750.00 112714.00 0.00 112710.00 

Jan-22 6,067 6509.00 41 432 0.931 6509 9.21 17712.00 59947.89 -803.00 16905.00 0.00 98610.00 

Feb-22 6,910 7175.00 48 432 0.963 7175 9.21 20736.00 66081.75 -73.90 19059.00 0.00 111164.00 

Mar-22 10354 10715.00 56 432 0.966 10715 9.21 24192.00 98685.15 -162.80 27616.21 648.00 159530.00 

Apr-22 10534 10814.00 67 454 0.974 10814 8.96 30418.00 96893.44 -121.00 30130.00 8172.00 175372.00 

May-22 10736 11029.00 66 454 0.973 11029 8.96 29964.00 98819.84 121.00 30380.21 7491.00 175130.00 

Jun-22 10487 10952.00 64 454 0.957 10952 8.96 29056.00 98129.92 672.30 33427.13 6129.00 192810.00 

Jul-22 7380 7916.00 49 454 0.932 7916 8.96 22246.00 70927.36 81.00 23502.23 0.00 136940.00 

Aug-22 10514 11599.00 68 454 0.906 11599 8.96 30872.00 103927.04 833.00 35944.30 8853.00 207340.00 

Sep-22 8217 8672.00 62 454 0.947 8672 8.96 28148.00 77701.12 177.00 27455.11 4767.00 159880.00 

Avg 8302 8888 55 443 0.930 8888 9.09 31985 80583 20 32836 3005 145370 

Max 10736 11599 68 454 0.974 11599 9.21 109008 103927 833 112714 8853 207340 

Min 5543 6121 41 432 0.841 6121 8.96 17712 56374 -803 16525 0 96310 

Sum 99629 106650       106650   383824 967001 243 394028 36060 1744436 
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Figure 2 Monthly kWh Consumption 
 

 

Figure 3 Monthly Electricity Bill 
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Figure 4 Monthly Energy Charges 
 

 

Figure 5 Monthly Billed Demand and Reached Demand 
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Figure 6 Monthly Billed Power Factor 

 

Figure 7 Monthly Power Factor Penalty 

Comments: 

1. Average monthly units consumed is 8,302 kWh equivalent to Rs. 80,583/- 
2. Average electricity charges works out to be Rs. 9.09/- 
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Table 4 Billing Data – Zone wise Consumption and Demand 

Month 
"A" 

Zone 
Units 

"A" 
Zone 

Demand 

"B" 
Zone 
Units 

"B" 
Zone 

Demand 

"C" 
Zone 
Units 

"C" 
Zone 

Demand 

"D" 
Zone 
Units 

"D" 
Zone 

Demand 

TOD 
(Rs) 

Oct-21 1338 0.00 2863 44.00 741 0.00 1179 0.00 -117.00 

Nov-
21 

1267 19.00 38839 54.00 1001 55.00 1351 46.00 386.00 

Dec-
21 

1937 21.00 3565 34.00 840 28.00 1348 22.00 -750.00 

Jan-22 1788 12.00 2782 35.00 848 24.00 1091 17.00 -803.00 

Feb-22 1390 14.00 3688 48.00 989 33.00 1109 21.00 -73.90 

Mar-
22 

1906 15.00 5963 56.00 1448 49.00 1398 21.00 -162.80 

Apr-22 1904 16.00 6026 67.00 1462 55.00 1423 27.00 -121.00 

May-
22 

2173 17.00 5189 66.00 2177 57.00 1490 28.00 121.00 

Jun-22 1430 18.00 6427 64.00 1961 54.00 1135 30.00 672.30 

Jul-22 1228 19.00 4623 49.00 1161 41.00 904 33.00 81.00 

Aug-
22 

1268 11.00 7279 68.00 2072 63.00 980 40.00 833.00 

Sep-22 1177 11.00 5375 62.00 1295 51.00 824 27.00 177.00 

Avg 1567 14 7718 54 1333 43 1186 26 20 

Max 2173 21 38839 68 2177 63 1490 46 833 

Min 1177 0 2782 34 741 0 824 0 -803 

Sum 18806   92619   15995   14232   243 

 

Figure 8 Zone wise kWh Consumption % 

"A" Zone Units
13%

"B" Zone Units
66%

"C" Zone Units
11%

"D" Zone 
Units
10%

Zone wise kWH consumption %
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4.2. Connected Load Quantity of Buildings 
Table 5 Connected Load of Facility 

Fixtures  
Wat
tage 

Main Building School of Architecture Computer Building 
Work
shop 

Gest 
Room 

Total 
Qty 

Total 
Connected 
Load in KW 

Groun
d Floor 

First 
Floor 

Second 
Floor 

Groun
d Floor 

First 
Floor 

Second 
Floor 

Groun
d Floor 

First 
Floor 

Second 
Floor 

Third 
Floor 

Ceiling Fan  75 97 86 97 19 24 27 10 13 12 23   4 412 30.90 

Ceiling Fan  100 54 7 26                   87 8.70 

LED TubeLight 20 45 16 12 5 5   1         4 88 1.76 

LED Light POP 12                         0 0.00 

CFL TubeLight 36 78 25 23       3 6         135 4.86 

CFL TubeLight 28 7 12                     19 0.53 

CFL TubeLight 40 15 89 108 15 20 32 10 10 13 25     337 13.48 

Computer 200 120 65 20 1 1     10 81 240     538 107.60 

Printer 150 22 21 3                   46 6.90 

LED POP 5                       12 12 0.06 

LED POP 15                         0 0.00 

Projector 150 2 2                     4 0.60 

CPU 100                         0 0.00 

TubeLight 40 1                       1 0.04 

Laptop 100                         0 0.00 

Water Cooler 150   1                     1 0.15 

Oven 
200

0 
  1                     1 2.00 

Exhaust Fan 55   2         2   2       6 0.33 

Exhaust Fan 110   3                     3 0.33 

Lab Equipment 200                         0 0.00 

Fridge 5 star 240   1                     1 0.24 

Multiprocessor 
control system 

100
0 

  1                     1 1.00 
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Fixtures  
Wat
tage 

Main Building School of Architecture Computer Building 
Work
shop 

Gest 
Room 

Total 
Qty 

Total 
Connected 
Load in KW 

Groun
d Floor 

First 
Floor 

Second 
Floor 

Groun
d Floor 

First 
Floor 

Second 
Floor 

Groun
d Floor 

First 
Floor 

Second 
Floor 

Third 
Floor 

Air Conditioner 
(3*) 

226
6 

  1                   1 2 4.53 

Geyser 
200

0 
                      1 1 2.00 

Exhaust Fan 35                       1 1 0.04 

Fridge small 350                       1 1 0.35 

Street Light 30                       4 4 0.12 

Street Light 10                       10 10 0.10 

Submersible 
pump motor 

380
0 

                      1 1 3.80 

Submersible 
pump motor 

380
0 

                      1 1 3.80 

Xerox Machine 500 1                       1 0.50 

Water Cooler 
(100Ltr) 

450     1                   1 0.45 

Sound System 350     1                   1 0.35 

Exhaust Fan 75     2                   2 0.15 

Chemical shop 
machine 

250                     8   8 2.00 

Poly Workshop 
machine 

150                     15   15 2.25 

Fluid Mechanical 
lab Machine 

200                     3   3 0.60 

Welding Section 
Machine 

200                     7   7 1.40 

Bulb 40       1                 1 0.04 

Water Cooler 
(50Ltr) 

250       1                 1 0.25 
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Fixtures  
Wat
tage 

Main Building School of Architecture Computer Building 
Work
shop 

Gest 
Room 

Total 
Qty 

Total 
Connected 
Load in KW 

Groun
d Floor 

First 
Floor 

Second 
Floor 

Groun
d Floor 

First 
Floor 

Second 
Floor 

Groun
d Floor 

First 
Floor 

Second 
Floor 

Third 
Floor 

Exhaust Fan 65       1                 1 0.07 

Air Conditioner 
(1TR) 

135
0 

      1                 1 1.35 

Air Conditioner 
(1.5 TR) 

197
0 

            1           1 1.97 

Water Cooler 
(150Ltr) 

600             1           1 0.60 

CFL Bulb 18 16                       16 0.29 

Xerox Machine 500 1                       1 0.50 

Split A/C  (1.5 
TR) 

198
0 

4                       4 7.92 

Square LED 
Fitting 

18 26                       26 0.47 

Square LED 
Fitting 

9 15                       15 0.14 

Water Cooler 
(150Ltr) 

600 2                       2 1.20 

Wall Fan 55 1                       1 0.06 

Total      1822 216.76 
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Figure 9 Distribution of Connected Load 

 

Connected Load in kW
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Exaust Fan Lab Equipment Fridge 5 star

Multiprocessor control system Air Conditioner (3*) Geyser

Exaust Fan Fridge small Street Light

Street Light Submersible pump motor Submersible pump motor

Xerox Machine Water Cooler (100Ltr) Sound System

Exaust Fan Chemical shop machine Poly Workshop machine

Fluid Mechanical lab Machine Welding Section Machine Bulb

Water Cooler (50Ltr) Exaust Fan Air Conditioner (1TR)

Air Conditioner (1.5 TR) Water Cooler (150Ltr) CFL Bulb
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5. ACTUAL MEASUREMENTS 

5.1. Study of Loading Pattern for 318719023920: 

The Three-phase portable power analyzer was installed at incoming panel and data is 

recorded. Following data shows the loading pattern, Voltage, Current PF variation. 

 

 
Figure 10 Main Incomer 

 
Table 6 Study of Loading Pattern of 366556000438 

Parameter 
 

R-Phase Y-Phase B-Phase Total/Neutral 

Voltage (V) 

Avg 421.34 421.13 421.09 - 

Max 441.10 441.80 441.70 - 

Min 351.80 351.40 351.40 - 

Current (A) 

Avg 12.65 15.00 10.58 6.84 

Max 27.57 35.36 32.95 21.54 

Min 8.64 8.80 4.62 2.46 

Active Power 
(W) 

Avg 1489.16 3028.44 1802.06 6319.68 

Max 6272.00 8005.00 7106.00 20932.00 

Min  1125.00 24.00 1200.00 

Power Factor 

Avg 0.46 0.77 0.55 0.58 

Max 1.00 1.00 1.00 0.96 

Min 0.01 0.53 0.05 0.20 
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Parameter 
 

R-Phase Y-Phase B-Phase Total/Neutral 

V % THD 

Avg 1.15 1.17 1.12 - 

Max 1.77 1.62 1.74 - 

Min 0.67 0.70 0.55 - 

I % THD 

Avg 20.48 15.10 58.10 - 

Max 35.08 37.86 87.49 - 

Min 14.18 7.94 24.43 - 

Comments: 

1) Average, Maximum and Minimum variations for all the Phases is Not within the limit 

of +/- 6% 

2) The voltage unbalance between the Phases is Absent. 

3) The current unbalance between the Phases is Present. 

4) Total Harmonic Distortion for voltage is within the limits of 5% and Total Harmonic 

Distortion for Current is Not within the limit of 15%. 

 

Recommendation: 

1) To minimize the Neutral current, it is recommended to balance the load equally 

among the three phases. 
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Voltage Variation: 

 
Figure 11 Voltage vs Time Period 

Current Variation: 

 
Figure 12 Current vs Time Period 
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Power Variation: 

 
Figure 13 Power vs Time Period 

Power Factor Variation: 

 
Figure 14 Power Factor vs Time Period 
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Voltage Total Harmonic Distortion Variation: 

 
Figure 15 Voltage THD % vs Time Period 

 

CurrentTotal Harmonic Distortion Variation: 

 

Figure 16 Current THD % vs Time Period 
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6. ENERGY CONSERVATION MEASURES 

ECM 1: Replacement of Tube Lights with More Efficient Lights 

ECM 
No. 

Energy efficiency 
improvement 

measures 

Investment Rs. In 
Lakh 

Estimated Saving 
Estimated 

Savings 
Rs. In 
Lacs 

Estimated 
Payback 

Years 

Electricity 
Carbon 
credit 

kWh 
(Tons 

of CO2) 

1 
Replacement of 
conventional lights 
with suitable LEDs 

5.56 12220.20 10.39 1.11 4.47 

 
Figure 17 Lighting Fixture 

Observations: 

Facility has installed Tube Light of 28W, 36 W and 40 W in their premises 

Recommendations:  

During energy audit, it is observed that facility has installed Tube Light of 28W, 36 W and 40 

W at some of the places in the facility Also energy team at facility has already replaced some 

of the CFLs with LEDs. The operating hours for these lightings are around 4.5 hours. Tube 

Light of 28W, 36 W and 40 W with equivalent LED fixture thereby achieving significant 

reduction in energy consumption. The LEDs could be replaced in such a manner that it has 

same fixture so there will not be retrofitting cost attached to the replacement. The 

replacement could be done in a phased manner. LED lights have better efficacy as well as 

better lifetime than conventional lights 
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Energy Saving Calculations: 

Particular Unit Value 

Energy Saving Calculation 

Power consumption of existing lights KW 18.87 

Power consumption of suitable LED light KW 9.82 

Average power saving after replacement with  LED light KW 9.05 

Replacement of conventional lights with suitable LEDs Nos 491 

Average working hour per day Hrs 4.5 

No. of working days in a year Days 300 

Cost Benefit Calculation 

Annual Energy Saving potential kWh 12220 

Electricity tariff Rs/unit 9.09 

Annual Cost Saving Rs. Lakh 1.11 

Total investment cost Rs. Lakh 4.96 

Annual  Saving Rs. Lakh 1.11 

Simple Payback Period Years 4.47 
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Investment Details 
 

Type of 
Exisitng 
Fitting 

Wattage Qty 
Proposed 

LED W 
CSR 
NO 

Price - 
Rs/Unit 

Dismantling 
cost 

TOTAL 
COST 

Existing 
KW 

Proposed 
KW 

Saved 
kW 

Investment 
Rs Lakh 

GST 12% Total Investment 

Tube Light 40 337 20 2-1-23 926 15 3.26 13.48 6.74 6.74 3.26     

Tube Light 36 135 20 2-1-23 926 15 1.39 4.86 2.70 2.16 1.39     

Tube Light 28 19 20 2-1-23 926 15 0.31 0.53 0.38 0.15 0.31     

TOTAL   491     2778.00 45.00 4.96 18.87 9.82 9.05 4.96 0.60 5.56 
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Investment Details 

CSR no Description Material  Labour Total 
Dismantling 

cost 
Quantity Total Cost 

2-1-23 

Supplying & 
erecting LED 
20W tube 
light fitting 
(4 feet) 
with 
aluminium 
housing, 
heat sink, 
integrated 
HF electronic 
driver 
complete. 

881 45 926 15 337 325952 

2-1-23 

Supplying & 
erecting LED 
20W tube 
light fitting 
(4 feet) 
with 
aluminium 
housing, 
heat sink, 
integrated 
HF electronic 
driver 
complete. 

881 45 926 15 135 138900 

2-1-23 

Supplying & 
erecting LED 
20W tube 
light fitting 
(4 feet) 
with 
aluminium 
housing, 
heat sink, 
integrated 
HF electronic 
driver 
complete. 

881 45 926 15 19 31484 

  Total 4.96 

  12% GST on total Investment cost 0.60 

  Total cost 5.56 
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ECM 2: Replacement of Old Fan with Energy Efficient Super Fan 

ECM 
No. 

Energy efficiency 
improvement 

measures 

Investment 
Rs. In Lakh 

Estimated Saving 
Estimated 

Savings 
Rs. In 
Lacs 

Estimated 
Payback Years 

Electricity 
Carbon 
credit 

kWh 
(Tons 

of CO2) 

2 

Replacement of 
existing fans with 
energy efficient Super 
fans 

11.10 13635.16 11.59 1.24 8.96 

 
Figure 18 Ceiling Fans 

Observations:  

During energy audit, it is observed that facility has old 100 W and 75 W fan and its energy 

consumption is on higher side. 

Recommendations:  

During energy audit, it is observed that facility has installed non star rated fan of 100 W and 

75 W so we recommend to replace energy consuming fan with energy efficient super fan 
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Energy Saving Calculations: 

Particular Unit value 

Existing energy consumption  of Fan kWh/year 34848 

Wattage of Energy Efficient Super Fan Watt 35 

Energy consumption after replacing with Energy 
Efficient Super Fan 

kWh/year 15369 

Operating hrs/day Hrs/day 4 

No. of working days in a year Days 220 

Diversity factor % 70% 

Annual Saving kWh/year 13635 

Unit rate Rs/kWh 9.09 

Annual Saving Rs. In Lacs 1.24 

 
 

Fan category Nos 
Estimated 

Running kW 

Ceiling Fan 100W 87 8.70 

Ceiling Fan 75 W 412 30.90 

Total 499 39.60 

 

Investment Details 

CSR No Description Material  Labour Total Quantity Total Cost 

2-14-4 

Dismantling the existing ceiling fan 
/exhaust fan / cabin fan / bracket fan 
complete with accessories, G.I. down 
rod, frame etc. and making the site 
clear. 

0 37 37 499 18463 

2-12-21. 

Supplying and erecting five star rated 
energy saving Ceiling fan 230 V A.C. 
50 cycles 1200 mm complete erected 
in position as per specification no. 
FG-FN/CF 

1858 91 1949 499 972551 

  Total 9.91 

  12% GST on total Investment cost 1.19 

  Total cost 11.10 
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ECM 3: Optimization of Set Temperature of ACs 

Sl. No. 
Energy efficiency  

improvement 
measures 

Investment 
Rs. In Lacs 

Estimated Saving Savings 
Rs. In 
Lacs 

Payback 
Year 

Electricity Carbon credit 

kWh (Tons of Co2) 

3 

Optimize the 
temperature 
setting to 23-25 
degree Celsius 

0.00 90.79 0.08 0.01 0.00 

Observations:  

Facility has installed Split AC of 1 Ton and 1.5 Ton of 3 star and 5 star in their premises 

Recommendations:  

During assessment, it is observed that Split AC! of 1 Ton and 1.5 Ton of 3 star and 5 star set 

point was 220 C. Hence, it is recommended to increase set temperature setting to 230 C as 

well as improve maintenance of AC frequency. 

It is known that, a 1°C raise in evaporator temperature can help to save almost 3% on power 

consumption (this also can be verified from BEE guideline: Chapter 4. HVAC and 

Refrigeration System).  

 

The TR capacity of the same refrigeration will also increase with increase in the evaporator 

temperature, as given in table below: 

Effect of variation in Evaporator Temperature on Compressor Power Consumption 

Evaporator  
Temperature (℃) 

Refrigeration  
Capacity* (tons) 

Specific Power 
Consumption 

Increase in kW/ton 
(%) 

5 67.58 0.81 - 

0 56.07 0.94 16 

-5 45.98 1.08 33 

-10 37.2 1.25 54 

-20 23.12 1.67 106 

* Condenser temperature 40°C 
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Energy Saving Calculations: 

Particular Unit Value 

Estimated Annual Consumption of ACs kWh/hr 3026 

Estimated Saving  % 3% 

Operating Hrs per day hrs/day 4 

Operating days per year Days/year 100 

Estimated Saving  kWh/year 91 

Unit Rate Rs/kWh 9.09 

Annual Saving Rs Lakh/year 0.01 

 

Sr No Type Wattege Qty 
Annual 

Consumption 

1 Air Conditioner (1TR) 1350 1 540 

2 Air Conditioner (1.5 TR) 1970 1 788 

3 Split A/C  (1.5 TR) 1980 4 792 

4 Air Conditioner (3*) 2266 2 906 

Total 8  3026 
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ECM 4: Optimization of Water Cooler 

ECM 
No. 

Energy efficiency 
improvement 

measures 

Investment Rs. In 
Lakh 

Estimated Saving 
Estimated 

Savings 
Rs. In 
Lacs 

Estimated 
Payback 

Years 

Electricity 
Carbon 
credit 

kWh 
(Tons 

of CO2) 

4 
Optimization of 
Water Cooler 

0.02 1113.00 0.95 0.10 0.18 

 

Figure 19 Water Cooler 

Observations: 

Facility has 6 nos. of Water Cooler 3 of 600 W, 1 of 450 W, 1 of 250 W, 1 of 150 W and 

power of Water coolers is continuously On for 7 hours per day. 

Recommendation: 

It is recommended to install Temperature control circuit which will turn on power of Water 
cooler at 21 deg C and turn off power when temperature of water reaches to 16 Deg C. 
Calculations are done for Energy saving considering automatic power ON of water cooler for 
3.5 hours per day 
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Energy Saving Calculations: 

Particular Unit Value 

Energy Saving Calculation 

Power consumption of RO and Water Cooler KW 2.65 

Supply Water Temperature Deg C 26.00 

Inlet Temperature T1 Deg C 21.00 

Outlet Temperature T2 Deg C 16.00 

Average working hour per day Hrs 7 

No. of working days in a year Days 120 

Existing consumption of Water cooler without 
automation 

kWh/year 2226.00 

Energy consumption of of water cooler with control 
circuit 

kWh/year 1113.00 

Cost Benefit Calculation 

Annual Energy Saving potential kWh/year 1113 

Electricity tariff Rs/unit 9.09 

Annual Cost Saving Rs. Lakh 0.10 

Total investment cost Rs. Lakh 0.02 

Annual  Saving Rs. Lakh 0.10 

Simple Payback Period Years 0.18 

 

Name of Equipment Wattage Qty 
Existing 

KW 

Water Cooler (150Ltr) 600 3 1.80 

Water Cooler (100Ltr) 450 1 0.45 

Water Cooler (50Ltr) 250 1 0.25 

Water Cooler 150 1 0.15 

TOTAL   6.00 2.65 
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ECM 5: Optimization of Power Factor 

ECM. No. 
Energy efficiency  

improvement measures 

Investment 

Rs. In Lacs 

Savings Rs. In 

Lacs 
Payback Year 

5 Optimize the Power Factor 1.28 0.66 4.04 

 
Figure 20 Main Panel 

Observations: 

From last 12 months’ electricity bill analysis, average billed power factor is 0.929 

 
Recommendations: 

It is recommended to install capacitor banks of 85 KVAR with APFC panel 

 
After implementation of recommendation gained estimated annual saving and payback is 
tabulated below 
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Energy Saving Calculations: 

Particular Value Unit 

Total Annual Consumption 99629 kWh/Year 

Unit Rate 9.09 Rs./kWh 

Total Annual Energy Charges 905627.61 Rs./year 

With Operation of all Capacitor banks, Annual 
Energy Saving 

31696.97 Rs./year 

Annual Energy Saving 0.32 Rs (Lakhs)/year 

Billed PF Penalty 0.66 Rs (Lakhs)/year 

Present Billed Power Facor 0.929   

Desired Billed Power Factor 1   

Multipying Factor  0.395   

Total Connected Load 216 kW 

Size of required Capacitor Bank 85.32 kVAR 

Rate of Capacitor Bank 1500 Rs./KVAR 

Total Investment 1.28 Rs. 

Payback 4.04 Years 

 

Month Billed PF PF Penalty (Rs) 

Oct-21 0.905 5425.07 

Nov-21 0.860 9733.39 

Dec-21 0.841 11327.80 

Jan-22 0.931 4182.57 

Feb-22 0.963 2567.93 

Mar-22 0.966 3515.53 

Apr-22 0.974 2697.57 

May-22 0.973 2817.67 

Jun-22 0.957 4354.33 

Jul-22 0.932 4934.81 

Aug-22 0.906 9910.01 

Sep-22 0.947 4224.05 

Avg 0.93 5474.23 

Max 0.97 11327.80 

Min 0.84 2567.93 

Sum   65690.73 
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ECM 6: To Increase Sanctioned Demand 55 kVA to 70 kVA 

ECM 
No. 

Energy efficiency 
improvement 

measures 

Investment Rs. In 
Lakh 

Estimated Saving 
Estimated 

Savings 
Rs. In 
Lacs 

Estimated 
Payback 

Years 

Electricity 
Carbon 
credit 

kWh 
(Tons 

of CO2) 

6 
To Increase 
Sanctioned Demand 
55 kVA to 70 kVA 

0.00 0.00 0.00 0.36 0.00 

 

Observations: 

From last 12 months’ electricity bill analysis, it is observed that sanction demand for the 
facility is 55 kVA. Actual reached Demand is last 12 months is exceeded for 6 times. Hence 
facility has paid penalty under the title excess demand charges in monthly electricity bill. 

 
Recommendations: 

It is recommended to increase the Contract Demand from 55 kVA to 70 kVA 

 
After implementation of recommendation gained estimated annual saving and payback is 
tabulated below 
 

Energy Saving Calculations: 

Cost Benefit Calculation 

Penalty Charges For Excess Demand Rs. Lakh 0.36 

Annual Cost Saving Rs. Lakh 0.36 

Total investment cost Rs. Lakh 0.00 

Annual  Saving Rs. Lakh 0.36 

Simple Payback Period Years 0.00 
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Month 
Sanctioned 

Contract 
Demand (kVA) 

Recorded/Billed 
Contract 

Demand (kVA) 

Recommended 
Contract 

Demand (kVA) 

Demand 
Charges 

(Rs) 

Excess 
MD 

Charges 

Oct-21 55 44 70 109008.00 0.00 

Nov-21 55 55 70 23760.00 0.00 

Dec-21 55 41 70 17712.00 0.00 

Jan-22 55 41 70 17712.00 0.00 

Feb-22 55 48 70 20736.00 0.00 

Mar-22 55 56 70 24192.00 648.00 

Apr-22 55 67 70 30418.00 8172.00 

May-22 55 66 70 29964.00 7491.00 

Jun-22 55 64 70 29056.00 6129.00 

Jul-22 55 49 70 22246.00 0.00 

Aug-22 55 68 70 30872.00 8853.00 

Sep-22 55 62 70 28148.00 4767.00 

Avg   55   31985.33 3005.00 

Max   68   109008.00 8853.00 

Min   41   17712.00 0.00 

Sum   1322   383824.00 36060.00 
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7. List of Instruments 

POWER ANALYSER 

 
Picture 1 ALM 20 Power Analyzer 

ALM 20 Power Analyzer is designed for Measuring power network parameters 

TECHNICAL SPECIFICATIONS 

Number of channels 3U/3I 

Voltage (TRMS AC + DC) 100V to 2000V ph-ph /50V to 1000V ph-N 

Voltage ratio Up to 650 kV 

Current (TRMS AC + DC) 5mA to 10,000 Aac / 50 mA to 5,000 Adc (depending on Clamp) 

Current ratio Up to 25 kA 

Frequency 42.5 - 69 Hz, 340 - 460Hz 

Power values W, VA, VAr, VAD, PF, DPF, cos ø, tanø 

Energy values Wh, VAh, VArh 

Harmonics, THD on V, U, I & In up to 50th order 

Electrical safety IEC 61010, 1000V CAT III / 600V CAT IV 

Protection IP54 
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DIGITAL CLAMP METER  

 
Picture 2 MECO 3150 DIGITAL CLAMP METER 

Power Clamp meter is a Portable Digital multi-functional measuring instrument. Designed for 
Measuring selected power network parameters, AC/DC Voltage, AC/DC current, Resistance, 
Continuity, Diode and Frequency. 

TECHNICAL SPECIFICATIONS 

DC VOLTAGE (Auto Ranging) 

Ranges 4V, 40V, 400V, 1000V 

Overload Protection 1200V DC/800V AC 

AC VOLTAGE (Auto Ranging)  40-500Hz 

Range 4V, 40V, 400V, 750V 

Overload Protection 1200V DC/800V AC 

RESISTANCE (Auto Ranging) 

Range 400Ω, 4KΩ, 40KΩ, 400KΩ, 4MΩ, 40MΩ 

Test Current 0.7mA on 400Ω, 0.1mA on 4KΩ 

Diode Test 

Measurement Current 1.0 ± 0.6 mA Approx 

Open Circuit Voltage 0.4V Approx 

Overload Protection 500V DC / AC 

Frequency (Auto Ranging) 

Range 
10.00Hz, 50.00Hz, 500.0Hz, 5.000kHz, 

50.00kHz, 500.0kHz 

Sensitivity 3V 

Overvoltage Protection 200V DC or AC peak 
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DIGITAL CLAMP METER 

 
Picture 3 RISH POWER CLAMP 1000 A/400 A AC-DC 

Power Clamp meter is a Portable Digital multi-functional measuring instrument. Designed 
for Measuring selected power network parameters, AC/DC Voltage, AC/DC current, 
Resistance, Continuity, Diode and Frequency. 

TECHNICAL SPECIFICATIONS 

Measuring function Measuring range 

kWh 

9.999 kWh 

99.99 kWh 

999.9 kWh 

9999 kWh 

Ahr 999.9 Ahr 

Phase angle 0.0⁰….360.0⁰ 

Power Factor -1…0…1 

Harmonics (RMS & %) 
1…13 

14…49 

THD 0…99.9% 

Crest Factor 
1.0…2.9 

3.0…5.0 

Power Clamp 1000A peak 1400 A/ 1400 V 

Power Clamp 400A peak 
100 A 

560 A/ 1000 V 

Power Clamp 1000A INRUSH 999.9 A 

Power Clamp 400A INRUSH 
99.99 A 

400 A 

Resistance 9999 Ohm 

Continuity Below 40 Ohm 
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THERMAL IMAGER 

 
Picture 4 FLIR TG 167 Thermal imager 

FLIR TG 167Thermal imager is designed to easily find unseen hot and cold spots in electrical 
cabinets or switch boxes, giving you quality image detail on even small connectors and wires. 

TECHNICAL SPECIFICATIONS 

Accuracy ±1.5% or 1.5°C (2.7°F) 

Detector Type Focal plane array (FPA), uncooled micro bolometer 

IR Resolution 80 × 60 pixels 

Laser 
Dual diverging lasers indicate the temperature measurement area, 

activated by pulling the trigger 

Memory Type Micro SD card 

Object Temperature Range -25°C to 380°C (-13°F to 716°F) 

Thermal Sensitivity/NETD <150 mK 

Display 2.0  in TFT LCD 
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INFRARED THERMOMETER  

 

Picture 5 HTC IRX 64 Infrared thermometer 
HTC IRX 64 infrared thermometer is useful instrument to measure the surface temperature. 
Infrared thermometers are ideal for taking temperatures need to be tested from a distance. 
They provide accurate temperatures without ever having to touch the object you’re measuring 

(and even if your subject is in motion). 

TECHNICAL SPECIFICATIONS 

Specification Range 

IR -50℃~1050 ℃ 

Contact -50℃~1370 ℃ 

IR Temp. Resolution 0.1℃ 

Basic Accuracy +/- 1.5% of reading 

Emissivity Adjustable 0.10 ~ 1.0 

Optical resolution 30 : 1 
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LUX METER 

 

Picture 6 Nishant NE 1010 Lux meter 
Nishant NE 1010 Lux meter is used to measure the lux levels. 

TECHNICAL SPECIFICATIONS 

Measuring range 0 Lux ⁓200, 000 Lux/0 Fc⁓185, 806 Fc 

Accuracy 
± 3% rdg ± 0.5% f.s.( <10,000 Lux) 

± 4% rdg ± 10% f.s.( >10,000 Lux) 

Digital Updates 2 times/s 

Photometric sensor Silicon diode 

Battery life 18 hours (continuous operation) 

Operating temperature and humidity 0°C ⁓ 40°C, 10% RH ⁓ 90% RH 

Storage temperature and humidity -20°C ⁓ 50°C, 10% RH ⁓ 90% RH 

Power 9V battery 

Unit Size 52.5 x 52.5 x 166 mm 

Auto power off After 5 minutes 
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8. Solar PV System 
 

Facility has installed grid tied Solar PV System of 51 kW on the Main building, Solar panel 

installation work is completed. MSEDCL Connection is pending. 

 

Figure 21 Solar PV System 
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9. Site Photos 

 

    

 

   

Figure 22 Site Photos 
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1. Executive Summary 

The Energy Efficiency Assessment was undertaken in order to evaluate energy performance and 
identify potential energy conservation measures. The assessment was undertaken in three steps, i.e. 
document review of data and information initially provided by facility, on site activity and 
preparation of this report. 

The on-site activity was conducted by assessment team consist of discussion with staff, 
electricians, collection/review of further data and a field inspection of the facilities and 
equipment’s.  

The facility has executed a number of energy conservation measures at the time of audit itself.  

This brief report has therefore sought to provide a high-level overview of the status of energy 
efficiency at College of Engineering and Technology, Akola , Akola, combined with an 
illustration of areas where further, previously unidentified savings opportunities may exist. 

1.1 Summary of Recommended Energy Conservation Measures: 

Our survey has identified further potential opportunities, ranging from “no & low cost” measures, 

through to those that will require significant capital expenditure. 

ECM 
No. 

Energy efficiency 
improvement 

measures 

Investment 
Rs. In 
Lakh 

Estimated saving 
Estimated 

Savings 
Rs. In 
Lacs 

Estimated 
Payback Years 

Electricity Carbon 
credit 

kWh (Tons of 
CO2) 

1 

Replacement of existing 
fans (100,75,60 Watt) 
with energy efficient 

fans 

15.42 36705 29 7.33 2.1 

2 

Replacement of 
conventional lights 
(TFL) of  40W with 
suitable 18W LED 

Tubes 

3.66 13026 10 5.44 0.7 

3 
Optimize the AC 

temperature setting to 
24°C  

0.00 4018 3 0.47 Instant 

4 Power Factor correction 1.50 15072 12 3.01 0.5 

Note: Estimated savings alterations are on operating conditions and considering 7-8 hours per day 
operation and 180 days working per annum also the Investment figures mentioned in are only 
indicative, further detailed study is recommended 
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1.2 Prioritization of Energy Conservation Measures 

On energy saving basis: 

ECM 
No. 

Energy efficiency 
improvement 

measures 

Investment 
Rs. In 
Lakh 

Estimated saving 
Estimated 

Savings 
Rs. In 
Lacs 

Estimated 
Payback Years 

Electricity Carbon 
credit 

kWh (Tons of 
CO2) 

3 
Optimize the AC 

temperature setting to 
24°C  

0.00 4018 3 0.47 Instant 

4 Power Factor correction 1.50 15072 12 3.01 0.5 

2 

Replacement of 
conventional lights 
(TFL) of  40W with 
suitable 18W LED 

Tubes 

3.66 13026 10 5.44 0.7 

1 

Replacement of existing 
fans (100,75,60 Watt) 
with energy efficient 

fans 

15.42 36705 29 7.33 2.1 

1.3 General audit review 

College of Engineering and Technology, Akola can  implement faster payback energy 
conservation measures (ECMs) which have already been considered and for which the ECMs are 
fully developed.  

Other general points: 

1. Awareness amongst students and staff is very essential step to reduce wastage of electricity. 

2. Energy conservation awareness programs can be conducted once a year. Increasing energy 
awareness amongst employees and students will motivates them to work as a team can lead 
to reductions in energy consumption and save the money.  

3. Savings estimate is in the range of 25 to 30%. When implemented effectively these savings 
can be realized quickly and cost effectively. 

It is believed that with a revised approach and organization of energy management, the energy 
losses can be reduced in a systematic, cost effective manner. We hope that this report will help 
College of Engineering and Technology, Akola to implement these changes and provide direction 
to the Energy Management Team. 
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2. About College of Engineering and Technology, Akola 

College of Engineering and Technology is located at Babhulgaon, Nagpur Road, Akola, is one of the 

constituent institutions of Shri Shivaji Education Society, founded in academic year 1983. It offers 

a wide range of graduate programs in the fields of Civil, Mechanical, Electrical and Computer 

Science Engineering along with Architecture and Post-Graduation Coursers. It is spread around 

36.3 acres of land. 

.Objective 
 

The overall objective of the assignment is to quantify energy savings in existing system and 
achieve reduction in energy consumption pattern. 

Hence the objectives of this energy audit are as under, 
1. To find out the energy consumption. 
2. To find out the energy saving opportunities. 
3. To quantify the total energy savings. 
4. To find out the ways to achieve energy efficiency. 

 
2.1 Scope of work 

Following is the scope of work envisaged for this assignment, 

Data collection 
To collect the details of various electrical and mechanical system and their ratings, the available 
drawings and details shall be studied. Detail load list shall be prepared and checked. 

A, B, C analysis 
With the details available from load list, analysis shall be carried out depending on the present 
usage trends. All the power consuming equipments shall be classified in three categories 
depending on their ratings, condition and operating time. The area for larger potentials for savings 
shall be identified. 

Field Study 
The detail field study on site shall include the following as well as all other measures required for 
energy audit study, 

a. Lay out the system and study of Electrical distribution. 
b. Study of area wise power consumption. 
c. Study of instrumentation provided. 
d. Measurement of motor currents, voltages, power etc. parameters by energy analyzer and 

measurement of water flow, pressures etc. parameters of pumps simultaneously and other 
measurements as needed to characterize the system and required for calculating efficiency at 
various combinations. 

e. Study of air conditioner operations and system requirements. 
f. Analysis of readings obtained from field with the standard consumption. 
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3. Energy Details 
The energy efficiency assessment was conducted for the load connected to the mains supply 
used. Mainly energy is used on this facility for the following purposes: 

1) Lighting 
2) Ceiling fans 
3) Office Equipment’s 
4) Lab Equipment’s 
5) Computer Systems 
6) Air Conditioner 
7) Water Pumping 
 
Based on above it is clear that followings buildings have high potential for energy savings 
 
 

Building Details of College of Engineering and Technology, Akola 
 

Sr. No. Name of the Building 

1 Class Rooms 

2 Administration Department 

3 Labs 

4 Playground 

5 Library 

6 Departments of various streams 
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3.1 Analysis of Electricity Bills. 

The energy consumption of last 12 months is tabulated as follows. 

Sr. 
No. 

Month 
kWh 

Consumed 
Power 
Factor 

PF 
Incentives 

/Penal 

Reco 
Demand  

(kVA) 

Billed 
Demand 

Bill 
Amount 

1 Jan-19 7382 0.910 0.00 32 43 197112 

2 Feb-19 7853 0.890 0.00 45 45 201018 

3 Mar-19 10228 0.920 0.00 66 66 175708 

4 Apr-19 10213 0.950 -5944.36 67 67 176391 

5 May-19 10496 0.950 -5927.09 46 50 163761 

6 Jun-18 6719 1.000 -5632.16 38 42 75365 

7 Jul-18 7967 1.000 -6408 46 46 85770 

8 Aug-18 8348 1.000 -6980.28 57 57 94216 

9 Sep-18 9326 0.463 27431.76 56 56 246034 

10 Oct-18 8107 0.840 3291.32 49 49 219655 

11 Nov-18 6584 0.910 0.00 39 43 180431 

12 Dec-18 7256 0.920 0.00 27 43 192823 

  100479 0.89608333   47.3333 50.6 2008283.55 

Cost of electricity per unit 19.9870973 

 

 

 

Graph 01- kWh Vs Billed Amt Vs Month 
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Graph 02- Power Factor Vs Month 

Observations: 
 

1. Electricity consumption is varying month to month. 
2. Electricity bill is not paid time to time, pending amount is seen in almost all bills, There is incentive if 

you pay bill early you can avail that incentives by paying early bill.  
3. Power factor is not maintained to unity, so penalty is imposed for not maintaining power factor from 

September month.  
4. Average annual overall electricity rate is very high as power factor is not maintained 
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3.2 Connected Load of College of Engineering and Technology, Akola 
LOADSHEET 

Sr. 
No

. 

Name of 
FLOORE 

Name of Block  Appliance Qty 
Wattag
e (W) 

No of 
workin

g 
Hours 

Total KWh 
Aprox 

Consumpti
on per year 

Remar
ks 

1 
GROUND 

FLOOR CIVIL 
DEPT. 

MATERIAL 
TESTING LAB 

TUBELIGHT 17 40 5 612   

FAN 10 100 5 900   

PC 21 200 5 3780   

TRANSPORTATI
ON ENERGY LAB 

PRINTER 2 100 2 72   

PC 4 200 5 720   

TUBELIGHT 12 40 5 432   

FAN 6 100 5 540   

M.E.(STRUCTUR
AL ENG.) 

TUBELIGHT 7 40 5 252   

FAN 5 100 5 450   

PC 8 200 5 1440   

TOILET TUBELIGHT 4 40 3 86.4   

COMPUTER 
CENTER 

LED 
TUBELIGHT 

18 18 4 233.28   

FAN 10 100 5 900   

AC  1 2000 5 1800   

PRINTER 2 100 2 72   

PC 62 150 5 8370   

OFFICE 

LED 
TUBELIGHT 

14 18 8 362.88   

FAN 11 100 8 1584   

AC  1 2000 8 2880   

XEROX 1 500 1 90   

PRINTER 1 100 1 18   

PC 1 200 6 216   

PRINCIPAL 
CABIN 

AC  2 2000 6 4320   

FAN 4 100 8 576   

LED PANEL 
LIGHT 

4 9 8 51.84   

PC 1 200 8 288   

PRINTER 1 100 1 18   

LED 
TUBELIGHT 

6 18 8 155.52   

CONFERENCE 
HALL 

LED PANEL 
LIGHT 

8 9 2 25.92   

LED PANEL 
LIGHT 

4 3 2 4.32   

AC  2 2000 2 1440   
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PROJECTOR 1 150 1 27   

FAN 2 100 2 72   

ACADEMIC 
SECTION 

LED 
TUBELIGHT 

6 18 3 58.32   

FAN 4 100 3 216   

PRINTER 3 100 1 54   

PC 7 200 3 756   

GIRL COMMON 
ROOM 

FAN 4 100 5 360   

LED 
TUBELIGHT 

4 18 5 64.8   

SPORT DEPT. 

TUBELIGHT 2 40 5 72   

FAN 1 100 5 90   

PC 1 200 3 108   

ADMISSION 
CELL 

TUBELIGHT 4 40 8 230.4   

FAN 3 100 8 432   

PC 3 200 8 864   

COOLER 2 450 8 1296   

PRINTER 2 100 2 72   

TRANNING AND 
PLACEMENT 

COOLER 1 450 5 405   

TUBELIGHT 7 40 5 252   

FAN 5 100 5 450   

PC 4 200 5 720   

PRINTER 2 100 1 36   

FINANCE 
SECTION 

TUBELIGHT 5 40 5 180   

PC 5 200 5 900   

COOLER 1 450 5 405   

PRINTER 3 100 1 54   

MAINTENANCE 
SECTION 

TUBELIGHT 2 40 5 72   

FAN 1 100 5 90   

DEPT.OF STORE 
TUBELIGHT 2 40 3 43.2   

FAN 1 100 3 54   

CENTRAL 
LIBRARY 

LED 
TUBELIGHT 

24 18 6 466.56   

FAN 16 100 6 1728   

PC 5 200 6 1080   

PRINTER 1 100 2 36   

READING HALL 
TUBELIGHT 15 40 5 540   

FAN 10 100 5 900   

READING 
SECTION 

TUBELIGHT 5 40 5 180   

FAN 4 100 5 360   

DIGITAL 
LIBRARY 

LED 
TUBELIGHT 

11 18 5 178.2   
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FAN 10 100 5 900   

PC 11 200 5 1980   

STLD/DSP LAB 
LANGUAGE LAB   

CFL 36 12 5 388.8   

FAN 13 100 5 1170   

PC 37 200 5 6660   

PRINTER 1 100 2 36   

Exhaust 
FAN 

4 80 4 230.4   

CORRIDOR 
TUBELIGHT 15 40 8 864   

CFL 20 12 8 345.6   

WATER COOLER 
WATER 
COOLER 

2 1000 6 2160   

CONFERENCE 
HALL 

TUBELIGHT 13 40 3 280.8   

FAN 8 100 3 432   

ALL CLASS 
ROOM = 5 

TUBELIGHT 5 40 8 288   

PROJECTOR 1 150 8 216   

FAN 5 100 8 720   

2 
1ST FLOOR 

MECHANICA
L DEPT. 

CABIN AND LAB 

TUBELIGHT 20 40 5 720   

FAN 16 100 5 1440   

AC  1 2000 5 1800   

COOLER 1 450 5 405   

PRINTER 1 100 1 18   

MECHANICAL 
LAB 

TUBELIGHT 16 40 6 691.2   

FAN 16 100 6 1728   

PC 2 200 6 432   

PG RESEARCH 
LAB POLY 

FAN 8 100 6 864   

TUBELIGHT 18 40 6 777.6   

PC 2 200 6 432   

CHEMICAL 
DEPT. 

CORRIDOR 

TUBELIGHT 19 40 6 820.8   

WATER 
COOLER 

1 1000 6 1080   

CHEMICAL LAB 

TUBELIGHT 29 40 6 1252.8   

FAN 19 100 6 2052   

PC 32 150 6 5184   

AC  1 2000 6 2160   

PRINTER 1 100 1 18   

CLASS ROOM=2 

TUBELIGHT 5 40 8 288   

FAN 6 100 8 864   

PROJECTOR 1 150 8 216   

CLASS ROOM=5 

TUBELIGHT 5 40 8 288   

PROJECTOR 1 150 8 216   

FAN 5 100 8 720   
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3 
2nd FLOOR 
ELECTRICAL 

DEPT. 

MATH DEPT. 

TUBELIGHT 2 40 5 72   

FAN 2 100 5 180   

PC 2 200 5 360   

ELECTRICAL LAB 

TUBELIGHT 13 40 5 468   

FAN 11 100 6 1188   

COOLER 1 450 6 486   

PC 3 200 6 648   

PRINTER 1 100 1 18   

DRAWING HALL 
1 

TUBELIGHT 9 40 5 324   

FAN 7 100 5 630   

DRAWING HALL 
2 

TUBELIGHT 6 40 5 216   

FAN 7 100 5 630   

ENERGY 
CONSERVATION 

LAB 

FAN 7 100 6 756   

TUBELIGHT 13 40 6 561.6   

PC 1 200 6 216   

STAFF ROOM 
TUBELIGHT 4 40 5 144   

FAN 2 100 5 180   

TEXTILE 

TUBELIGHT 18 40 5 648   

FAN 14 100 5 1260   

PC 7 200 5 1260   

AC  1 2000 5 1800   

COOLER 1 450 5 405   

PHYSICS LAB 

TUBELIGHT 13 40 6 561.6   

FAN 10 100 6 1080   

COOLER 1 450 6 486   

PC 1 200 6 216   

CHEMISTRY LAB 

TUBELIGHT 15 40 6 648   

FAN 10 100 6 1080   

PC 6 200 6 1296   

COOLER 2 450 6 972   

AUDITORIUM 
HALL 

FAN 33 100 6 3564   

PC 1 200 6 216   

TUBELIGHT 34 40 6 1468.8   

CORRIDOR 

TUBELIGHT 11 40 6 475.2   

WATER 
COOLER 

1 1000 6 1080   

LED 
TUBELIGHT 

4 18 6 77.76   

ALL CLASS 
ROOM = 10 

TUBELIGHT 5 40 8 288   

FAN 5 100 8 720   

PROJECTOR 1 150 8 216   
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4 
ARCHITECTU
RE BUILDING 

ADMINISTRATIV
E HALL AND 

STAFF ROOM 

LED 
TUBELIGHT 

28 18 6 544.32   

FAN 22 100 6 2376   

PC 4 200 6 864   

PRINTER 1 100 2 36   

LED TV 1 200 3 108   

ADMINISTRATIV
E HALL AND 

STAFF ROOM, 
LIBRARY 

FAN 25 100 6 2700   

TUBELIGHT 30 40 6 1296   

PC 36 200 6 7776   

WATER 
COOLER 

1 1000 6 1080   

PRINTER 1 100 1 18   

STUDIO AND 
AUDITORIUM 

HALL 

FAN 26 100 6 2808   

LED FOCUS 2 150 6 324   

TUBELIGHT 34 40 6 1468.8   

5 
COMPUTER 
BUILDING 

OU CLASS 
ROOM 

GROUND 
FLOOR 

FAN 10 100 8 1440   

TUBELIGHT 17 40 8 979.2   

PROJECTOR 1 150 8 216   

CLASS ROOM 
AND LAB FIRST 

FLOOR 

FAN 14 100 8 2016   

TUBELIGHT 15 40 8 864   

WATER 
COOLER 

1 1000 8 1440   

PROJECTOR 1 150 8 216   

CLASS ROOM 
AND LAB 

SECOND FLOOR 

TUBELIGHT 20 40 8 1152   

FAN 13 100 8 1872   

PC 102 150 8 22032   

CLASS ROOM 
AND LAB STAFF 
ROOM  THIRD 

FLOOR 

TUBELIGHT 10 40 8 576   

FAN 12 100 8 1728   

PC 33 200 8 9504   

6 
WORKSHOP 
BUILDING 

CHEMICAL 
SHOP 

TUBELIGHT 12 40 6 518.4   

FAN 10 100 6 1080   

MACHINE 8 250 6 2160   

PC 2 200 6 432   

POLY WORK 
SHOP 

FAN 10 100 6 1080   

TUBELIGHT 8 40 6 345.6   

PC 1 200 6 216   

MACHINE 15 150 4 1620   

FLUID 
MECHANICAL 

LAB 

FAN 9 100 6 972   

TUBELIGHT 7 40 6 302.4   

MACHINE 3 200 4 432   

SMITHY FITTING FAN 8 100 6 864   
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WELDING 
SECTION 

TUBELIGHT 6 40 6 259.2   

MACHINE 7 200 5 1260   

MACHINE SHOP 

FAN 12 100 5 1080   

TUBELIGHT 13 40 5 468   

MACHINE 28 200 4 4032   

PASSAGE GYM 
AND CONTROL 

ROOM 

TUBELIGHT 21 40 5 756   

FAN 10 100 5 900   

7 
GUEST 
HOUSE 

BUILDING 

GUEST HOUSE 

FAN 6 100 8 864   

TUBELIGHT 1 40 8 57.6   

COOLER 1 450 8 648   

AC  1 2000 8 2880   

LED PANEL 
LIGHT 

21 3 8 90.72   

CANTEEN 

FAN 16 100 8 2304   

TUBELIGHT 14 40 8 806.4   

WATER 
COOLER 

1 1000 8 1440   

OUTDOOR 
AREA 

STREET 
LIGHT 

25 30 8 1080   

Halogen 4 400 8 2304   

3.3 Total Quantity of Fixture in College of Engineering and Technology, Akola  
Following are the College of Engineering and Technology, Akola fixture list, 

Floor Load Wattage Quantity 

All 
Floors 

TFL 40 578 

FAN 100 514 

Halogen 400 4 

PC 180 405 

Split AC 2000 10 

Printer 100 23 

Xerox 500 1 

CFL 12 56 

LED Panel Light 3 25 

LED Panel Light 9 12 

Projector 150 4 

Cooler  450 11 

Exhaust Fan 80 4 

LED Focus 150 2 

LED Tube Light 18 115 

Machine 200 61 

Street Lights LED 30 25 

Water Cooler 1000 1 
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3.4 Lux Level Measurement 

Lux Level 

Sr 
No 

Name of 
Building or 

road 

Lamp 
Type 

No of 
Lights 

Wattage P1 P2 P3 P4 P5 P6 P7 P8 P9 Avg 

1 
ENERGY 

CONSERVATION 
LAB 

40W  
Tubelight 

13 520 300 280 215 310 243 228 346 238 219 264 

2 
 Ground Floor 

CORRIDOR 
40W 

Tubelight 
15 600 470 420 463 530 390 609 680 560 600 525 

3 
Ground Floor 

TOILET 
40W 

Tubelight 
4 160 151 141 143 132 102 99 103 132 128 126 

4 
Electrical Dept. 
Drawing Hall 1 

40W 
Tubelight 

9 360 215 310 243 228 174 138 119 286 150 207 

5 Electrical Lab 
40W 

Tubelight 
13 520 390 310 364 378 406 329 438 301 456 375 

6 Chemistry Lab 
40W 

Tubelight 
15 600 510 398 390 542 528 624 632 573 589 532 

7 
Workshop 

Building 
Chemical Shop 

40W 
Tubelight 

12 480 170 180 350 185 225 175 250 350 195 231 

8 
Workshop 

Building 
MACHINE SHOP 

40W 
Tubelight 

13 520 364 385 256 379 294 304 372 327 289 330 

9 
Electrical Dept. 

Staff Room 
40W 

Tubelight 
4 160 132 83 176 183 122 104 99 167 128 133 

10 CANTEEN 
40W 

Tubelight 
14 560 390 285 321 279 367 423 453 363 502 376 
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4. Energy Conservation Measures 

ECM 1: Replacement of Old Fan with Energy Efficient Super Fan 

 ECM 
No. 

Energy efficiency 
improvement 

measures 

Investment 
Rs. In 
Lakh 

Estimated saving 
Estimated 
Savings 
Rs. In 
Lacs 

Estimated 
Payback 

Years 
Electricity 

Carbon 
credit 

kWh 
(Tons of 

CO2) 

1 

Replacement of 
existing fans (100 
Watt) with energy 
efficient fans 

15.42 36705 29 7.33 2.1 

Observation:  
All fans are in old condition and with older technology. During survey it is observed that facility 
has avg. 72 watt fans. 

Recommendations:  

To replace non star rated fans with super energy efficient super fan 

Energy Saving Calculations: 

Energy Saving Calculation 
Particulars Units Values 

Power consumption of Fans kW 0.1 

Power consumption of suitable energy efficient fans kW 0.028 

Average power saving after replacement kW 0.072 

Total no. of fans to be replaced  Nos. 514 

Average working hour per day hrs 5.5 

No. of working days in a year Days 180 

Cost Benefit Calculation 

Annual Energy Saving potential kWh 36705 

Electricity tariff Rs/unit 19.98 

Annual Cost Saving Rs.  733356.60 

Total investment cost Rs.  1542000.00 

Simple Payback Period Years 2.1 

Note- Electricity tariff rate is based on Total Annual Bill in Rs./Billed annual units (Kwh), 
Calculations are performed based on 180 working days and 7.3 average working hours per day 
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ECM 2: Replacement of conventional lights (Halogen and CFL) of 500W with suitable LEDs 

ECM 
No. 

Energy efficiency 
improvement measures 

Investment 
Rs. In Lakh 

Estimated saving 

Estimated 
Savings 
Rs. In 
Lacs 

Estimated 
Payback 

Years 

Electricity Carbon credit 

kWh (Tons of CO2) 

2 

Replacement of 
conventional lights with 
more efficient lights 

3.66 13026 10 5.44 0.7 

Observation:  
TFL, Halogen and CFL is now an older technology. During survey it is observed that facility has 
all such fixtures. 

Recommendations:  

To replace these TFL, halogens and CFL with LED lights to serve the purpose. 

Energy Saving Calculation 

Particulars Units TFL CFL HALOGEN 

Power consumption of lamps  kW 0.04 0.012 0.4 

Power consumption of suitable LED  kW 0.018 0.008 0.1 

Average power saving after replacement 
with  LED Street light 

kW 0.022 0.004 0.3 

Total no. of fixtures  to be replaced with 
suitable LED fittings 

Nos. 578 50 4 

Average working hour per day hrs 5.51 5.51 1 

No. of working days in a year Days 180 180 180 

Cost Benefit Calculation 

Annual Energy Saving potential kWh 12612 198 216 

Electricity tariff Rs/unit 19.98 19.98 19.98 

Annual Cost Saving Rs.  251982.34 3963.23 4315.68 

Total investment cost Rs.  507484.00 24500.00 12000.00 

Simple Payback Period Years 2.0 6.2 2.8 

Note- Electricity tariff rate is based on Total Annual Bill in Rs. / Billed annual units (Kwh), Calculations are 
performed based on 180 working days and 1average working hours per day halogen, 5.51 for CFL and TFL. 
Reference rates are from govt. CSR item codes for TFL replacement with 18W LED Tube is 2-1-23, CFL 
replacement with 8W LED bulb is 2-1-19. 
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ECM 3: Optimize the AC temperature setting 

ECM 
No. 

Energy efficiency 
improvement 

measures 

Investment 
Rs. In Lakh 

Estimated saving 
Estimated 
Savings 

Rs. In Lacs 

Estimated 
Payback 

Years 
Electricity 

Carbon 
credit 

kWh 
(Tons of 

CO2) 

3 

Optimize the AC 

temperature setting 

to 24°C  

0.00 4018 3 0.47 Instant 

 
Energy Saving Calculation 

Particulars Units Values 

Power consumption of Split AC kW 2.00 

For every 1°C reduction in temperature, power 
consumption increases by 2%, so considering 
19°C temp as current temp we have scope of 
5°C of improvement in temp 

% 20 

Power consumption after 24°C maintenance kW 1.60 

Average power saving after temperature 
restriction 

kW 0.40 

Total no. of AC's to be monitored Nos 10 

Average working hour per day hrs 5.58 

No. of working days in a year Days 180 

Cost Benefit Calculation 
Annual Energy Saving potential kWh 4018 

Electricity tariff Rs/unit 11.72 

Annual Cost Saving Rs. Lakh 47086.27 

Total investment cost Rs. Lakh 0.00 

Simple Payback Period Years 0.0 

Note- Electricity tariff rate is based on Total Annual Bill in Rs. / Billed annual units 
(Kwh), Calculations are performed based on 180 working days and 5.58 average 
working hours per day 
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Recommendations:  
Having the optimum / minimum driving force (temperature difference) can help to achieve highest 
possible suction pressure at the compressor, thereby leading to less energy requirement. This 
requires proper sizing of heat transfer areas of process heat exchangers and evaporators as well as 
rationalizing the temperature requirement to highest possible value. A 1°C raise in evaporator 
temperature can help to save almost 3 % on power consumption. The TR capacity of the same 
machine will also increase with the evaporator temperature, as given in Table. 

Effect of variation in Evaporator Temperature on Compressor Power Consumption 

Evaporator 
temperature(°C) 

Refrigeration 
Capacity* (tons) 

Specific Power 
Consumption 

Increase in kW/ton 
(%) 

5.0 67.58 0.81 - 

0.0 56.07 0.94 16.0 

-5.0 45.98 1.08 33.0 

-10.0 37.20 1.25 54.0 

-20.0 23.12 1.67 106.0 

Condenser temperature 40°C, Hence it is recommended to change the AC temperature setting to 25 
oC. 
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ECM 4: Power Factor correction 

ECM 
No. 

Energy efficiency 
improvement measures 

Investment 
Rs. In 
Lakh 

Estimated saving 
Estimated 
Savings 
Rs. In 
Lacs 

Estimated 
Payback 

Years 
Electricity 

Carbon 
credit 

kWh 
(Tons of 

CO2) 

4 Power Factor correction 1.50 15072 12 3.01 0.5 

 

Observation:  
The average pf of the building for the year is found to be .89 which is far less than unity. 

Recommendations:  

Installation of automatic power factor controller with required capacitors is recommended. 

 
Energy Saving Calculation 

Particulars Units Values 
Power consumption of total building  kW 94504.00 

For every unit loss of Power Factor, power losses 
increases by 1.5%, so considering pf=0.89  as current we 
have scope of improvement 0f 6 units of pf 

% 14175.6 

Power consumption after PF correction kW 80328.40 

Average power saving after temperature restriction kW 14175.60 

No. of working days in a year Days 180 
Cost Benefit Calculation 

Annual Energy Saving potential kWh 14176 
Electricity tariff Rs/unit 11.72 
Annual Cost Saving including incentives Rs. Lakh 166138.03 
Total investment cost Rs. Lakh 120000.00 
Simple Payback Period Years 0.7 

Note- Electricity tariff rate is based on Total Annual Bill in Rs. / Billed annual units (Kwh). 
Changes in the Power Factor penalty/incentives are due to revised tariff by MERC effective since 
Sept18 
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Other Recommendations:  

A. Regular cleaning and maintenance of equipment’s is important to reduce energy losses. 
B. Use less papers and minimization of paper work is also strongly recommended to avoid 

loss of paper. 
C. Regular plumbing service of all the water taps in complete building will reduce the wastage 

of water due to leakages which will reduce pumping consumption 
D. Cleaning of ceiling fan and exhaust fan blades will reduce the drag on the fan and in turn 

will reduce energy loss. 
E. Lights also need to be cleaned to increase its efficiency. 
F. Awareness amongst students and staff is very essential step to reduce wastage of electricity 
G. Energy conservation awareness programs can be conducted once a year. Increasing energy 

awareness of employees and students motivates them to work as a team can lead to 
reductions in energy consumption and save the money. 

H. Use of ceiling fans with split AC’s is also recommended to lower the cooling load. 
I. Inverter based AC’s or Star rated AC’s are expected to be installed for newer purchases. 
J. Star rated water pumps should be chosen for the next purchase. 
K. Tree plantations will reduce the cooling load and improve ventilation so tree plantation is 

also recommended in the premises. 
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5. List of Instruments 

Power analyzer 

Fluke 434 power analyzer was used to meter the mains supply voltage and current inputs  

 

Picture 1 Fluke Power analyzer 

Specification of the 434 Fluke power analyzer: 

Electrical  
Single Phase  YES 
Three Phase YES 
USER INTERFACE 
LCD-Type Graphic LCD 
LCD-Dimension 127 x 88 mm 
Traditional energy analysis V, I, P, Q, S, F, PF, cos ϕ, peak, minimum, 

maximum, demand etc.  
Voltage 1V to 1000 V phase to neutral 

 
Current  Up to 6000 A 
Frequency 42.50 to 57.50 Hz 
Precision Voltage, Current, Power ±0.1 % 

 

Lux meter 

Indi 6171 Lux meter was used to measure the lux levels in the ground floor as well as the first 
floor. The lux levels at the workplaces were found to be adequate.  
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Picture 2 Luxmeter 

Digital Clamp Meter 

 

Picture 3 Mastech M266 clamp meter 

Mastech M266C Digital AC Clamp Meter is used to measure the instantaneous current. The 
temporary measurements were recorded for the Main feeder, Lightings panel, ducted air 
conditioners. Following are the specification for this clamp meter: 

Specification Range Accuracy 
DC Voltage 200mV -1.005 
 2V/20V/200V -3.005 
 1000V -3.008 
AC Voltage 200V -5.01 
 750V -5.012 
AC Current 20A -5.04 
 200A -5.025 
 1000A -10.03 
Resistance 200Ω -5.01 
 2KΩ/20KΩ/200KΩ/2MΩ -8.01 
Temperature 0℃~400℃(32℉~752℉) -3.01 

 


