
1 

 

  

 

Yashoda Shikshan Prasarak Mandal’s 

YASHODA TECHNICAL CAMPUS, SATARA 

NH-4, Wadhe Phata, Satara. Tele Fax- 02162-271238/39/40 

Website- www.yes.edu.in, Email-registrar_ytc@yes.edu.in 

Approved by AICTE / PCI New Delhi, Govt. of Maharashtra (DTE, Mumbai) 

Affiliated to DBATU Lonere & Shivaji University, Kolhapur/ MSBTE, Mumbai. 

NAAC B+ Institute Code – 6757 

Prof. Dasharath Sagare Prof. Ajinkya Sagare Dr. Vivekkumar Redasani 

Founder, President Vice-President Director 

 

 

 

 

 

 

 

 

 

 

 

 NAAC SSR II CYCLE   

DVV 

 

 

  

1

http://www.yes.edu.in/
mailto:Email-registrar_ytc@yes.edu.in


2 

 

 

Yashoda Shikshan Prasarak Mandal’s 

YASHODA TECHNICAL CAMPUS, SATARA 

NH-4, Wadhe Phata, Satara. Tele Fax- 02162-271238/39/40 

Website- www.yes.edu.in, Email-registrar_ytc@yes.edu.in 

Approved by AICTE / PCI New Delhi, Govt. of Maharashtra (DTE, Mumbai) 

Affiliated to DBATU Lonere & Shivaji University, Kolhapur/ MSBTE, Mumbai. 

NAAC B+ Institute Code – 6757 

Prof. Dasharath Sagare Prof. Ajinkya Sagare Dr. Vivekkumar Redasani 

Founder, President Vice-President Director 

 

 

 

7.1.3 Quality audits on environment and energy regularly undertaken by the Institution. The 
institutional environment and energy initiatives are confirmed through the following 

1. Green audit / Environment audit 

2. Energy audit 

3. Clean and green campus initiatives 

4. Beyond the campus environmental promotion activities 

Sr. No. Findings of DVV Response of HEI 

1 

HEI is requested to provide certificate from the 
external accredited auditing agency (preferably 
government, concern department of affiliating 
university). 

As per the requirement, the 
certificate from the external 
accredited auditing agency is 
attached. 

2 
Kindly provide Geo tagged photographs with caption 
and date. 

As per the requirement, the geo 
tagged photographs for the chosen 
options with proper caption and 
date are attached as per the 
available actual site conditions. 

3 Kindly provide report of energy usage audit. 
As per the requirement, the reports 
of energy usage audit for last five 
years is attached. 

4 
Kindly provide Any other supporting document for 
beyond the campus environmental promotions. 

As per the requirement, available 
relevant documents attached for 
beyond the campus environmental 
promotions. 

5 
Kindly provide any other relevant proof for the 
selected options. 

As per the requirement, available 
relevant proof documents attached 
for the selected options. 

 
     HEI Input: 

A. All of the above 
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7.1.3 - The institutional initiatives for greening the campus are as follows: 
 

 

 

 

 

 

Fig. 7.1.3.1. Pedestrian-friendly pathway 
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Fig. 7.1.3.2. Landscaping in the YTC campus 

 

 

Fig. 7.1.3.3. Landscaping in the YTC campus 
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Fig. 7.1.3.4. Landscaping in the YTC campus 

 

Fig. 7.1.3.5. Landscaping in the YTC campus 
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Fig. 7.1.3.6. Ban on use of plastic 
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7.1.3 - Water conservation facilities available in the Institution: Rain water 

harvesting Bore well /Open well recharge Construction of tanks and bunds Waste 

water recycling Maintenance of water bodies and distribution system in the campus. 

 

 
Yashoda Technical Campus is having rain water harvesting system. In this system, rain water is 

channelized via drain pipes which are subsequent linked to centralized pipe which carry water to central 

pit. The central pit is linked to water harvesting gadget plant is used to irrigation of colleges agriculture 

field near girl's hostel. 
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7.1.3 Rain water harvesting Bore well /Open well recharge Construction 
 

Fig. 7.1.3.7. Rainwater harvesting 
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Fig. 7.1.3.8. Bore well 
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7.1.3 - THE INSTITUTION HAS FACILITIES FOR ALTERNATE SOURCES OF 

ENERGY AND ENERGY CONSERVATION MEASURES. 

 
Solar Power Plant: 67 KWP 

. 

Solar energy is a clean and renewable alternative to fossil fuels because it is environmentally friendly, 

pollution-free, virtually inexhaustible, safe, and efficient. It is compatible with smart technology and 

education. It's an ideal energy source for powering cost-effective and environmentally friendly facilities 

that serve thousands of people. 

Yashoda Technical Campus has installed a 67 KWP solar plant as an alternative energy resource. The use 

of LED bulbs as energy-efficient equipment that consumes less electricity also contributes to lowering 

consumption. 

For Solid waste, liquid waste and Biological waste management, biogas plant of two cubic meter capacity 

is installed in the campus. Students and faculty of department of Civil engineering have innovatively 

designed biogas plant. The plant operates on Hostel, canteen waste and the biogas generated is used for 

power the canteen kitchen. Organic waste generated from garden is converted into compost, instead of 

burning. It is further used as fertilizer for garden. 
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7.1.3 - THE INSTITUTION HAS FACILITIES FOR ALTERNATE SOURCES OF 

ENERGY AND ENERGY CONSERVATION MEASURES. 

 

 

 

Fig. 7.1.3.9. Solar Energy Panel 
 

 

 

 

Fig. 7.1.3.10. Solar Heater 
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Fig. 7.1.3.11. Biogas plant 
 

 

 

 

 

 

Fig. 7.1.3.12. Use of LED bulbs 
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Yashoda Shikshan Prasarak Mandal’s 
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7.1.3 - Solid waste management Liquid waste management biomedical waste 

management E-waste management Waste recycling system Hazardous 

chemicals and radioactive waste management. 

 

 

 

Fig. 7.1.3.13. Biogas plant 
 

 

 

 

Fig. 7.1.3.14. Degradable and non-degradable waste 
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EXECUTIVE SUMMARY 

 
The assignment was conducted and the following areas have been covered in the study: 

 
 Electricity Bill 

 
 Distribution Network 

 
 DG Sets 

 
 Lights 

 
 Air Conditioning Load 

 
 Solar Power, etc. 

 
The summary of the observations and recommendations from the energy management study of 

the college building is given below: 

 
The Running Maximum Demand (kVA) of the college varies monthly. The power factor also 

varies, affecting the demand and billing. Details of Power Factor are provided in the report. 

 

 

 

A STATUS OF THE COLLEGE BUILDING 

 
A.1 General 

 
Yashoda Technical Campus Faculty of Engineering is affiliated with Dr. 

Babasaheb Ambedkar Technological University Lonere, established in 2011. It 

offers higher education in Engineering and Technology and is located on the 

outskirts of Satara city. 

 

A.2 Energy Sources 

 
Electricity is the major energy source of the college, supplied by MSEDCL Maharashtra. Diesel 

fuel is used in the DG set for in-house electricity generation during power cuts. Solar power 

station of 67kW capacity is installed. 

 

A.3 Energy Consumption 
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The applicable electrical tariff consists of a fixed cost (Demand Charges) and unit (kWh) rate. 

The average monthly unit consumption and electricity bill amount for the last 12 months are 

provided below: 

 
 

BILLING HISTORY 

Bill Month Units Bill Demand(KVA) Bill 
Amount 

APR-23 12,73
9 

88 2,19,183 

MAR-23 10,95
8 

81 1,90,10
8 

FEB-23 9,853 81 1,75,50
8 

JAN-23 8,865 81 1,62,46
5 

DEC-22 9,714 81 1,74,44
2 

NOV-22 7,426 81 1,44,34
8 

OCT-22 7,211 81 1,40,50
2 

SEP-22 8,074 81 1,52,11
5 

AUG-22 12,19
0 

81 2,10,12
1 

JUL-22 10,49
5 

81 1,87,08
8 

JUN-22 12,31
0 

81 2,11,53
7 

MAY-22 14,90
7 

81 2,20,51
2 

 

 

A.4 DG Sets 

 
There is one DG set of 82 kVA capacity installed in the college. Due to minimal power cuts, 

the running hours of the DG set are very limited. 

 

A.5 Air Conditioning 

 
The college has various air-conditioning units to maintain comfort temperature in the offices 

and classrooms. 
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SECTION 1: Electrical Supply & Billings 

 
1.1 ELECTRICAL SUPPLY 

 
The college receives electrical supply from MSEDCL Maharashtra. One energy meter and a 

transformer of 11 kV/ 433 V, 990 kVA capacity are installed. 

 

1.2 SANCTIONED DEMAND 

 
The sanctioned demand for the college is 198.6 kW. The running maximum demand and fixed 

cost from the electricity bill are detailed below: 

 
 

 

Bill Month 
Sanctioned 

Demand 

(kVA) 

Running Max. 

Demand 

(kVA) 

Fixed 

Cost 

(Rs) 

April 2023 88 88 2,19,183 

March 2023 81 81 1,90,108 

February 2023 81 81 1,75,508 

January 2023 81 81 1,62,465 

Decemb

er 

2022 

 

81 
 

81 
 

1,74,442 

Novembe

r 2022 

 

81 
 

81 
 

1,44,348 

October 2022 81 81 1,40,502 

Septemb

er 2022 

 

81 
 

81 
 

1,52,115 

August 2022 81 81 2,10,121 

July 2022 81 81 1,87,088 

June 2022 81 81 2,11,537 

May 2022 81 81 2,20,512 

1.3 POWER FACTOR 

 
The power factor for the college varies monthly, impacting the billing and demand charges. 

Improvements in the power factor could result in significant cost savings. 

 

1.4 DISTRIBUTION NETWORK 
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The main electrical panel and distribution cables are adequate, with no signs of overheating or 

insulation damage, ensuring minimal distribution losses. 

 

1.5 DG SETS 

 
An energy meter should be installed on the DG set to monitor its efficiency, unit generation, 

and diesel consumption. 

 

 

 
1.6. SAVING IN COST 

CALCULATION. Given Data 

from 
Energy Bill 

 

Item Value 

Current Sanctioned 
Demand 

125 kVA 

Actual Demand 88 kVA 

Current Demand Charges ₹43,912 

Calculation Details 
 

Calculation Step Value 

Rate per kVA ₹499 per kVA 

Reduced Sanctioned Demand 
(Example) 

80 kVA 

New Demand Charges for 80 kVA ₹39,920 

Monthly Cost Savings ₹3,992 

Total Cost of Demand Controller ₹40,000 

Simple Payback Period 10 months 

Summary Table 

 

Item Amount 

Current Sanctioned Demand 125 kVA 

Actual Demand 88 kVA 

Current Demand Charges ₹43,912 

Rate per kVA ₹499 per kVA 

Reduced Sanctioned Demand 80 kVA 

New Demand Charges (for 80 
kVA) 

₹39,920 

Monthly Cost Savings ₹3,992 

Total Cost of Demand Controller ₹40,000 

Simple Payback Period 10 months 
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USE OF ELECTRICITY DURING PEAK HOUR AND OFF-PEAK HOUR 

The applicable electricity tariff is not also based on timing of the day but it may not be applicable in 

case of domestic LT/ HT type connection. This will also helpful in maintaining the demand graph. It is 

recommended to avoid use of electrical gadget for cleaning, watering etc. during the peak hours. This 

type of work should be operational during the off peak hour. 

 

1.7 POWER FACTOR 
 

Paramete
r 

Before APFC 
Panel 

After APFC Panel 

Power 
Factor 

0.94
9 

0.99        

Sanctioned 
kVA 

12
5 

12
5 

       

Maximum Demand 
(kW) 

88 88     

Reactive Power 
(kVAR) 

88.
9 

17.625  

Energy Charges (for 
estimation) 

Rs. 
1,91,276.80 

Rs. 1,91,276.80 

Time 1 month (720 
hours) 

1 month (720 
hours) 

 

Rate Rs. 10.40 per kVAR-
hour 

Rs. 10.40 per kVAR-hour 

Reactive Energy Charges 
Estimate 

Rs. 65,538.24 

Estimated Cost 
Savings 

- Rs. 12,222.48  

 

 
1.8 DISTRIBUTION NETWORK 
There is a main electrical panel installed near the DG Set. All the distribution cables are going 

from the main panel to all the buildings, submersible pump, street light etc. Sub panels are 

installed in the buildings. There is a taping on each floor from the raising mains. 

During the study, it was observed that the conductor size is good according to ampere load. No 

any conductor was found over heated or its insulation burnt. Adequate size of conductor is going 

to feed the utility area. So, distribution losses are within the limit. 

 

 

1.9 D G SETS 
There is a DG set available in the college of capacity 82 kVA for in house generation of electricity. As 

the power supply is very good in the area so the running hour of DG set is very less. 

It is advisable to put an energy meter on each DG set then it would be easy to conduct the efficiency of 

DG set. This way, the operator could also note down the unit generation and oil consumed. The operator 

may record the operating parameters of the sets in the following manner in future. 
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The mechanical details like temperature, lube oil etc. should be in addition to the above. From the above 

data, the management may calculate the offices generated by the DG set in an hour and total diesel 

consumption. The offices generated per litre of diesel consumed can hence be calculated on an hourly 

basis. Thereafter, the monthly figures can be calculated in the similar fashion. 
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It may be noted that the efficiency of the DG set depends largely on the operating load factor. 

The maximum efficiency of the DG set is available at about 80-85% load factor. 

 

SECTION 2 Lights, Air-condition & Solar PV 

 

 
2.1 LIGHTING 

 
 

The total lighting (luminary) load of the college is about 8 kW which includes Fluorescent tubes 36w/ 

40w, LED lights 12w/ 36w etc. LED lights is good from energy efficiency point of view. 

LED tube lights are also available in the market, which is also good from energy efficiency point of 

view. Whenever 36/40w tube gets fuse (not in warranty period) then it could be replaced by 18w/ 9w 

LED tube. There are 20 nos of street lights which are working on solar power with battery. These lights 

are switched ON in the night with the help of timer. 

During study, tube lights were ON in the class room and it was observed that lux level was good (240 – 
320) in the class room near to window. But Lux level was down (120 – 200) near the entrance door and 

its wall side. It is advisable to increase some tube lights in the class room for better lux value. 

 

2.2 Air Conditioning Load 
 

In the Unit/ college, there are package unit of 6 x 10TR, 4 x 8.5 TR, 8 nos of cassette unit (5 x 2TR, 3 

x 3TR) and 15 nos of 2 TR split units Air-conditioners to maintain comfort temperature in the 

Auditorium/ office etc. Package units are installed mainly for the Auditorium. 

 

 
Due to the study being done in winters, the Energy efficiency assessment could not be done for the ACs. 

However, it was observed that some split ACs fitted in the office carries 5 star, which is good from 

energy efficiency point of view. It is recommended that whenever new split/ window ACs are being 

installed, it should be 5 star rated. Filters of package units were also checked during study which was 

found very clean. 

 

 

 
 

Energy Consumption in star rated split office is given above for information. 

S.No. Type of Ac Rated TR Star KW 

1 Split 1.5 * 1.91 - 2.1 

2 Split 1.5 ** 1.75 - 1.9 

3 Split 1.5 *** 1.65 - 1.74 

4 Split 1.5 **** 1.55 - 1.64 

5 Split 1.5 ***** 1.45 - 1.54 
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Star rated window ACs are also available in the market. It also consumes similar power as there in split 

office. Proper cleaning of ACs are very important for its output performance. At least, once in two 

months cleaning of ACs filter is recommended during the season. 

2.3 SOLAR POWER GENERATION 

There is a Solar Photovoltaic (SPV) unit for Power Generation with capacity 67 kW. The SPV is 

connected with the LT supply with some relay/sensor which keeps senses of electrical supply. When 

there is electrical supply, the SPV will generate electricity. As the electrical supply goes off, the SPV 

will not generate any electricity. SPV will also not generate electricity when there is electrical supply 

of DG set. 

 

The best use of SPV is to put all lighting, exhaust fan load, fan load etc. on it. Some intelligent relay/ 

sensor need to install for better management. The energy meter should also be calibrated by third party 

once in a year or two years. This way, the SPV will continue supply even there is utility supply available 

or not and it will also help in saving a substantial amount in the electricity bill. It was also observed that 

electrical data like daily/ weekly/ monthly units generated by SPV are not recorded in the register or in 

soft copy. 

 

The SPV system should be installed along with Net metering system. For this, there is a proper format 

in the concerned MSEDCL, MAHARASHTRA office to install Net metering. Benefits of net metering 

is given below: 

 

Advantage of Net Metering 

 
1. Financial benefit for the system owner 

 

Since the system owner is charged for the net energy consumed from the utility grid, the owner gets 

financial benefits. Eg. If energy generation < energy consumed: owner pays just for the net amount. If 

energy generation > energy consumed: the owner gets credit for excess generation. 

 

 

2. Avoid the use of batteries 

 

In a grid connected solar pv system, any excess energy generated can be fed back to local utility grid 

and can be taken back at later stage when required. Thus, there is no need to store the surplus energy in 

batteries for later use, thus, avoiding the heavy costs of batteries. Also, since batteries are eliminated, 

the maintenance costs of the system also reduce to a great extent. Batteries may be required only when 

there are frequent power fluctuations/outages. 

 
3. Produce more today, use that tomorrow 

 
If there is a surplus of power generation than the consumption, the surplus can be fed into grid system 

and if consumption increases, it can be taken from the grid. 
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General Energy Conservation Tips 

 
 

Electricity 

• Schedule your operations to maintain a high load factor 

• Minimize maximum demand by tripping loads through a demand controller 

• Use standby electric generation equipment for on-peak high load periods. 

• Correct power factor to at least 0.99 under rated load conditions. 

• Set transformer taps to optimum settings. 

• Shut off unnecessary computers, printers, and copiers at night. 

 

Motors 

• Properly size to the load for optimum efficiency. 

• (High efficiency motors offer of 4 - 5% higher efficiency than standard motors) 

• Check alignment. 

• Provide proper ventilation 

• (For every 10°C increase in motor operating temperature over recommended peak, the 

motor life is estimated to be halved) Check for under-voltage and over-voltage 

conditions. 

• Balance the three-phase power supply. 

• (An Imbalanced voltage can reduce 3 - 5% in motor input power) 

• Demand efficiency restoration after motor rewinding. 

Fans 

• Use smooth, well-rounded air inlet cones for fan air intakes. 

• Avoid poor flow distribution at the fan inlet. 

• Minimize fan inlet and outlet obstructions. 

• Clean screens, filters, and fan blades regularly. 

• Use aerofoil-shaped fan blades. 

• Minimize fan speed. 

• Use low-slip or flat belts. 

• Check belt tension regularly. 

• Eliminate variable pitch pulleys. 

• Use variable speed drives for large variable fan loads. 

• Use energy-efficient motors for continuous or near-continuous operation 

• Eliminate leaks in ductwork. 
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• Minimize bends in ductwork 

• Turn fans off when not needed. 

 

Blowers 

• Use smooth, well-rounded air inlet ducts or cones for air intakes. 

• Minimize blower inlet and outlet obstructions. 

• Clean screens and filters regularly. 

• Minimize blower speed. 

• Use low-slip or no-slip belts. 

• Check belt tension regularly. 

• Eliminate variable pitch pulleys. 

• Use variable speed drives for large variable blower loads. 

• Use energy-efficient motors for continuous or near-continuous operation. 

• Eliminate ductwork leaks. 

• Turn blowers off when they are not needed. 

 

Pumps 

• Operate pumping near best efficiency point. 

• Modify pumping to minimize throttling. 

• Adapt to wide load variation with variable speed drives or sequenced control of smaller 

offices. 

• Stop running both pumps -- add an auto-start for an on-line spare or add a booster pump 

in the problem area. 

• Use booster pumps for small loads requiring higher pressures. 

• Increase fluid temperature differentials to reduce pumping rates. 

• Repair seals and packing to minimize water waste. 

27



 

Balance the system to minimize flows and reduce pump power requirements. 

• Use siphon effect to advantage: don't waste pumping head with a free-fall (gravity) 

return. 

Chillers 

• Increase the chilled water temperature set point if possible. 

• Use the lowest temperature condenser water available that the chiller can handle. 

• (Reducing condensing temperature by 5.5°C, results in a 20 - 25% decrease in 

compressor power consumption) 

• Increase the evaporator temperature 

• (5.5°C increase in evaporator temperature reduces compressor power consumption by 

20 - 25%) 

• Clean heat exchangers when fouled. 

• (1 mm scale build-up on condenser tubes can increase energy consumption by 40%) 

• Optimize condenser water flow rate and refrigerated water flow rate. 

• Use water-cooled rather than air-cooled chiller condensers. 

• Use energy-efficient motors for continuous or near-continuous operation. 

• Specify appropriate fouling factors for condensers. 

• Do not overcharge oil. 

• Install a control system to coordinate multiple chillers. 

• Study part-load characteristics and cycling costs to determine the most-efficient mode 

for operating multiple chillers. 

• Run the chillers with the lowest operating costs to serve base load. 

• Avoid over sizing - match the connected load. 

• Isolate off-line chillers and cooling towers. 

• Establish a chillers efficiency-maintenance program. Start with an energy audit and 

follow-up, then make a chillers efficiency-maintenance program a part of your 

continuous energy management program. 

HVAC (Heating / Ventilation / Air Conditioning)  
Tune up the HVAC control system. 

• Consider installing a building automation system (BAS) or energy management system 

(EMS) or restoring an out-of-service one. 

• Balance the system to minimize flows and reduce blower/fan/pump power 

requirements. 

• Eliminate or reduce reheat whenever possible. 
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• Use appropriate HVAC thermostat setback. 

• Use building thermal lag to minimize HVAC equipment operating time. 

• In winter during unoccupied periods, allow temperatures to fall as low as possible 

without freezing water lines or damaging stored materials. 

• In summer during unoccupied periods, allow temperatures to rise as high as possible 

without damaging stored materials. 

• Improve control and utilization of outside air. 

• Use air-to-air heat exchangers to reduce energy requirements for heating and cooling of 

outside air. 

• Reduce HVAC system operating hours (e.g. -- night, weekend). 

• Optimize ventilation. 

• Ventilate only when necessary. To allow some areas to be shut down when unoccupied, 

install dedicated HVAC systems on continuous loads (e.g. -- computer rooms). 

• Provide dedicated outside air supply to kitchens, cleaning rooms, combustion 

equipment, etc. to avoid excessive exhausting of conditioned air. 

• Use evaporative cooling in dry climates. 

• Clean HVAC office coils periodically and comb mashed fins. 

• Upgrade filter banks to reduce pressure drop and thus lower fan power requirements. 

• Check HVAC filters on a schedule (at least monthly) and clean/change if appropriate. 

Check pneumatic controls air compressors for proper operation, cycling, and 

maintenance. 

• Isolate air-conditioned loading dock areas and cool storage areas using highspeed doors 

or clear PVC strip curtains. 

• Install ceiling fans to minimize thermal stratification in high-bay areas. 

• Relocate air diffusers to optimum heights in areas with high ceilings. 

• Consider reducing ceiling heights. 

• Eliminate obstructions in front of radiators, baseboard heaters, etc. 

• Check reflectors on infrared heaters for cleanliness and proper beam direction. 

• Use professionally-designed industrial ventilation hoods for dust and vapor control. 

• Use local infrared heat for personnel rather than heating the entire area. 

• Use spot cooling and heating (e.g. -- use ceiling fans for personnel rather than cooling 

the entire area). 

• Purchase only high-efficiency models for HVAC offices. 

• Put HVAC window offices on timer control. 
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• Don't oversize cooling offices. (Oversized offices will "short cycle" which results in 

poor humidity control.) 

• Install multi-fueling capability and run with the cheapest fuel available at the time. 

• Consider dedicated make-up air for exhaust hoods. (Why exhaust the air conditioning 

or heat if you don't need to?) Minimize HVAC fan speeds. 

• Consider desiccant drying of outside air to reduce cooling requirements in humid 

climates. 

• Seal leaky HVAC ductwork. 

• Seal all leaks around coils. 

• Repair loose or damaged flexible connections (including those under air handling 

offices). 

• Eliminate simultaneous heating and cooling during seasonal transition periods. 

• Zone HVAC air and water systems to minimize energy use. 

• Inspect, clean, lubricate, and adjust damper blades and linkages. 

• Establish an HVAC efficiency-maintenance program. Start with an energy audit and 

follow-up, then make an HVAC efficiency-maintenance program a part of your 

continuous energy management program. 

Lighting 

• Reduce excessive illumination levels to standard levels using switching; delamping, 

etc. (Know the electrical effects before doing de-lamping.) 

• Aggressively control lighting with clock timers, delay timers, photocells, and/or 

occupancy sensors. 

• Install efficient alternatives to incandescent lighting, mercury vapour lighting, etc. 

Efficiency (lumens/watt) of various technologies range from best to worst 

approximately as follows: low pressure sodium, high-pressure sodium, metal halide, 

fluorescent, mercury vapour, incandescent. 

• Select ballasts and lamps carefully with high power factor and long-term efficiency in 

mind. 

• Upgrade obsolete fluorescent systems to Compact fluorescents and electronic ballasts 

• Consider lowering the fixtures to enable using less of them. 

• Consider day lighting, sky lights, etc. 

• Consider painting the walls a lighter colour and using less lighting fixtures or lower 

wattages. 

• Use task lighting and reduce background illumination. 

• Re-evaluate exterior lighting strategy, type, and control. Control it aggressively. 

• Change exit signs from incandescent to LED. 
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DG sets 

• Optimize loading 

• Use waste heat to generate steam/hot water /power an absorption chiller or preheat 

process or utility feeds. 

• Use jacket and head cooling water for process needs 

Clean air filters regularly 

Insulate exhaust pipes to reduce DG set room temperatures Use cheaper 

heavy fuel oil for capacities more than 1MW 

Buildings 

• Seal exterior cracks / openings / gaps with caulk, gasketing, weather stripping, etc. 

• Consider new thermal doors, thermal windows, roofing insulation, etc. 

• Install windbreaks near exterior doors. 

• Replace single-pane glass with insulating glass. 

• Consider covering some window and skylight areas with insulated wall panels inside 

the building. 

• If visibility is not required but light is required, consider replacing exterior windows 

with insulated glass block. 

• Consider tinted glass, reflective glass, coatings, awnings, overhangs, draperies, blinds, 

and shades for sunlit exterior windows. 

• Use landscaping to advantage. 

• Add vestibules or revolving doors to primary exterior personnel doors. 

• Consider automatic doors, air curtains, strip doors, etc. at high-traffic passages between 

conditioned and non-conditioned spaces. Use self-closing doors if possible. 

• Use intermediate doors in stairways and vertical passages to minimize building stack 

effect. 

• Use dock seals at shipping and receiving doors. 

• Bring cleaning personnel in during the working day or as soon after as possible to 

minimize lighting and HVAC costs. 

Water & Wastewater 

• Recycle water, particularly for uses with less-critical quality requirements. 

• Recycle water, especially if sewer costs are based on water consumption. 

• Balance closed systems to minimize flows and reduce pump power requirements. 

Eliminate once-through cooling with water. 

Use the least expensive type of water that will satisfy the requirement. 
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Fix water leaks. 

• Test for underground water leaks. (It's easy to do over a holiday shutdown.) Check 

water overflow pipes for proper operating level. 

• Automate blow down to minimize it. 

• Provide proper tools for wash down -- especially self-closing nozzles. 

• Install efficient irrigation. 

• Reduce flows at water sampling stations. 

• Eliminate continuous overflow at water tanks. 

• Promptly repair leaking toilets and faucets. 

• Use water restrictors on faucets, showers, etc. 

• Use self-closing type faucets in restrooms. 

• Use the lowest possible hot water temperature. 
 

• Do not use a heating system hot water boiler to provide service hot water during the 

cooling season -- install a smaller, more-efficient system for the cooling season service 

hot water. 

• If water must be heated electrically, consider accumulation in a large insulated storage 

tank to minimize heating at on-peak electric rates. 

• Use multiple, distributed, small water heaters to minimize thermal losses in large piping 

systems. 

• Use freeze protection valves rather than manual bleeding of lines. 

• Consider leased and mobile water treatment systems, especially for deionized water. 

• Seal sumps to prevent seepage inward from necessitating extra sump pump operation. 

• Install pre-treatment to reduce TOC and BOD surcharges. 

• Verify the water meter readings. (You'd be amazed how long a meter reading can be 

estimated after the meter breaks or the meter pit fills with water!) 

• Verify the sewer flows if the sewer bills are based on them 
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Miscellaneous 

• Meter any unmetered utilities to know what normal efficient use is. Track down causes 

of deviations. 

• Shut down spare, idling, or unneeded equipment. 

• Make sure that all of the utilities to redundant areas are turned off -- including utilities 

like compressed air and cooling water. 

• Install automatic control to efficiently coordinate multiple air compressors, chillers, 

cooling tower cells, boilers, etc. 

• Renegotiate utilities contracts to reflect current loads and variations. 

• Consider buying utilities from neighbours, particularly to handle peaks. 

• Leased space often has low-bid inefficient equipment. Consider upgrades if your lease 

will continue for several more years. 

• Adjust fluid temperatures within acceptable limits to minimize undesirable heat transfer 

in long pipelines. 

• Minimize use of flow bypasses and minimize bypass flow rates. 

• Provide restriction orifices in purges (nitrogen, steam, etc.). 

• Eliminate unnecessary flow measurement orifices. 

• Consider alternatives to high-pressure drops across valves. 

• Turn off winter heat tracing that is on in summer. 
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EXECUTIVE SUMMARY 

 
The assignment was conducted and the following areas have been covered in the study: 

 
 Electricity Bill 

 
 Distribution Network 

 
 DG Sets 

 
 Lights 

 
 Air Conditioning Load 

 
 Solar Power, etc. 

 
The summary of the observations and recommendations from the energy management study of 

the college building is given below: 

 
The Running Maximum Demand (kVA) of the college varies monthly. The power factor also 

varies, affecting the demand and billing. Details of Power Factor are provided in the report. 

 

 

 

A STATUS OF THE COLLEGE BUILDING 

 
A.1 General 

 
Yashoda Technical Campus Faculty of Engineering is affiliated with Dr. 

Babasaheb Ambedkar Technological University Lonere, established in 2011. It 

offers higher education in Engineering and Technology and is located on the 

outskirts of Satara city. 

 

A.2 Energy Sources 

 
Electricity is the major energy source of the college, supplied by MSEDCL Maharashtra. Diesel 

fuel is used in the DG set for in-house electricity generation during power cuts. Solar power 

station of 67kW capacity is installed. 

 

A.3 Energy Consumption 
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The applicable electrical tariff consists of a fixed cost (Demand Charges) and unit (kWh) rate. 

The average monthly unit consumption and electricity bill amount for the last 12 months are 

provided below: 

 
 

BILLING HISTORY 

Bill Month Units Bill Demand(KVA) Bill Amount 

APR-22 13,535 81 2,04,366 

MAR-22 13,743 75 2,06,832 

FEB-22 10,969 75 1,70,726 

JAN-22 12,382 75 1,85,917 

DEC-21 13,393 75 1,98,117 

NOV-21 10,942 75 1,68,699 

OCT-21 11,811 75 1,78,634 

SEP-21 9,670 75 1,54,016 

AUG-21 9,152 75 1,47,983 

JUL-21 9,430 75 1,51,541 

JUN-21 7,923 75 1,33,246 

MAY-21 8,399 75 1,38,437 
 

 

A.4 DG Sets 

 
There is one DG set of 82 kVA capacity installed in the college. Due to minimal power cuts, 

the running hours of the DG set are very limited. 

 

A.5 Air Conditioning 

 
The college has various air-conditioning units to maintain comfort temperature in the offices 

and classrooms. 
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SECTION 1: Electrical Supply & Billings 

 
1.1 ELECTRICAL SUPPLY 

 
The college receives electrical supply from MSEDCL Maharashtra. One energy meter and a 

transformer of 11 kV/ 433 V, 990 kVA capacity are installed. 

 

1.2 SANCTIONED DEMAND 

 
The sanctioned demand for the college is 198.6 kW. The running maximum demand and fixed 

cost from the electricity bill are detailed below: 

 
 

Bill 

Mont

h 

Sanctioned 

Demand 

(kVA) 

Running Max. 

Demand 

(kVA) 

Fixed 

Cost 

(Rs) 

APR-22 125 81 2,04,366 

MAR-22 125 75 2,06,832 

FEB-22 125 75 1,70,726 

JAN-22 125 75 1,85,917 

DEC-21 125  

75 
 

1,98,117 

NOV-21 125  

75 
 

1,68,699 

OCT-21 125 75 1,78,634 

SEP-21 125  

75 
 

1,54,016 

AUG-21 125 75 1,47,983 

JUL-21 125 75 1,51,541 

JUN-21 125 75 1,33,246 

MAY-21 125 75 1,38,437 

1.3 POWER FACTOR 

 
The power factor for the college varies monthly, impacting the billing and demand charges. 

Improvements in the power factor could result in significant cost savings. 

 

1.4 DISTRIBUTION NETWORK 
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The main electrical panel and distribution cables are adequate, with no signs of overheating or 

insulation damage, ensuring minimal distribution losses. 

 

1.5 DG SETS 

 
An energy meter should be installed on the DG set to monitor its efficiency, unit generation, 

and diesel consumption. 

 

 

 
1.6. SAVING IN COST 

CALCULATION. Given Data 

from 
Energy Bill 

 

Item Value 

Current Sanctioned 
Demand 

125 kVA 

Actual Demand 81 kVA 

Current Demand Charges ₹ 
36,774.00 

Calculation Details 
 

Calculation Step Value 

Rate per kVA ₹454 per kVA 

Reduced Sanctioned Demand 
(Example) 

80 kVA 

New Demand Charges for 80 kVA ₹36,320 

Monthly Cost Savings ₹454 

Total Cost of Demand Controller ₹40,000 

Simple Payback Period 1 months 

Summary Table 

 

Item Amount 

Current Sanctioned Demand 125 kVA 

Actual Demand 88 kVA 

Current Demand Charges ₹43,912 

Rate per kVA ₹454 per kVA 

Reduced Sanctioned Demand 80 kVA 

New Demand Charges (for 80 
kVA) 

₹36,320 

Monthly Cost Savings ₹454 

Total Cost of Demand Controller ₹40,000 

Simple Payback Period 1 months 
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USE OF ELECTRICITY DURING PEAK HOUR AND OFF-PEAK HOUR 

The applicable electricity tariff is not also based on timing of the day but it may not be applicable in 

case of domestic LT/ HT type connection. This will also helpful in maintaining the demand graph. It is 

recommended to avoid use of electrical gadget for cleaning, watering etc. during the peak hours. This 

type of work should be operational during the off peak hour. 

 

1.7 POWER FACTOR 
 

Paramete
r 

Before APFC 
Panel 

After APFC Panel 

Power 
Factor 

0.9
6 

0.99      

Sanctioned 
kVA 

12
5 

12
5 

    

Maximum Demand 
(kW) 

88 88   

Reactive Power 
(kVAR) 

88.
9 

17.625 

Energy Charges (for 
estimation) 

1,33,566.72 

Time 1 month (720 hours)    

Rate Rs. 8.96 per kVAR-hour   

Reactive Energy Charges 
Estimate 

Rs. 56244.30 

Estimated Cost 
Savings 

- Rs. 8344.92 

 

 
1.8 DISTRIBUTION NETWORK 
There is a main electrical panel installed near the DG Set. All the distribution cables are going 

from the main panel to all the buildings, submersible pump, street light etc. Sub panels are 

installed in the buildings. There is a taping on each floor from the raising mains. 

During the study, it was observed that the conductor size is good according to ampere load. No 

any conductor was found over heated or its insulation burnt. Adequate size of conductor is going 

to feed the utility area. So, distribution losses are within the limit. 

 

 

1.9 D G SETS 
There is a DG set available in the college of capacity 82 kVA for in house generation of electricity. As 

the power supply is very good in the area so the running hour of DG set is very less. 

It is advisable to put an energy meter on each DG set then it would be easy to conduct the efficiency of 

DG set. This way, the operator could also note down the unit generation and oil consumed. The operator 

may record the operating parameters of the sets in the following manner in future. 

The mechanical details like temperature, lube oil etc. should be in addition to the above. From the above 
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data, the management may calculate the offices generated by the DG set in an hour and total diesel 

consumption. The offices generated per litre of diesel consumed can hence be calculated on an hourly 

basis. Thereafter, the monthly figures can be calculated in the similar fashion. 
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It may be noted that the efficiency of the DG set depends largely on the operating load factor. 

The maximum efficiency of the DG set is available at about 80-85% load factor. 

 

SECTION 2 Lights, Air-condition & Solar PV 

 

 
2.1 LIGHTING 

 
 

The total lighting (luminary) load of the college is about 8 kW which includes Fluorescent tubes 36w/ 

40w, LED lights 12w/ 36w etc. LED lights is good from energy efficiency point of view. 

LED tube lights are also available in the market, which is also good from energy efficiency point of 

view. Whenever 36/40w tube gets fuse (not in warranty period) then it could be replaced by 18w/ 9w 

LED tube. There are 20 nos of street lights which are working on solar power with battery. These lights 

are switched ON in the night with the help of timer. 

During study, tube lights were ON in the class room and it was observed that lux level was good (240 – 
320) in the class room near to window. But Lux level was down (120 – 200) near the entrance door and 

its wall side. It is advisable to increase some tube lights in the class room for better lux value. 

 

2.2 Air Conditioning Load 
 

In the Unit/ college, there are package unit of 6 x 10TR, 4 x 8.5 TR, 8 nos of cassette unit (5 x 2TR, 3 

x 3TR) and 15 nos of 2 TR split units Air-conditioners to maintain comfort temperature in the 

Auditorium/ office etc. Package units are installed mainly for the Auditorium. 

 

 
Due to the study being done in winters, the Energy efficiency assessment could not be done for the ACs. 

However, it was observed that some split ACs fitted in the office carries 5 star, which is good from 

energy efficiency point of view. It is recommended that whenever new split/ window ACs are being 

installed, it should be 5 star rated. Filters of package units were also checked during study which was 

found very clean. 

 

 

 
 

Energy Consumption in star rated split office is given above for information. 

S.No. Type of Ac Rated TR Star KW 

1 Split 1.5 * 1.91 - 2.1 

2 Split 1.5 ** 1.75 - 1.9 

3 Split 1.5 *** 1.65 - 1.74 

4 Split 1.5 **** 1.55 - 1.64 

5 Split 1.5 ***** 1.45 - 1.54 
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Star rated window ACs are also available in the market. It also consumes similar power as there in split 

office. Proper cleaning of ACs are very important for its output performance. At least, once in two 

months cleaning of ACs filter is recommended during the season. 

2.3 SOLAR POWER GENERATION 

There is a Solar Photovoltaic (SPV) unit for Power Generation with capacity 67 kW. The SPV is 

connected with the LT supply with some relay/sensor which keeps senses of electrical supply. When 

there is electrical supply, the SPV will generate electricity. As the electrical supply goes off, the SPV 

will not generate any electricity. SPV will also not generate electricity when there is electrical supply 

of DG set. 

 

The best use of SPV is to put all lighting, exhaust fan load, fan load etc. on it. Some intelligent relay/ 

sensor need to install for better management. The energy meter should also be calibrated by third party 

once in a year or two years. This way, the SPV will continue supply even there is utility supply available 

or not and it will also help in saving a substantial amount in the electricity bill. It was also observed that 

electrical data like daily/ weekly/ monthly units generated by SPV are not recorded in the register or in 

soft copy. 

 

The SPV system should be installed along with Net metering system. For this, there is a proper format 

in the concerned MSEDCL, MAHARASHTRA office to install Net metering. Benefits of net metering 

is given below: 

 

Advantage of Net Metering 

 
1. Financial benefit for the system owner 

 

Since the system owner is charged for the net energy consumed from the utility grid, the owner gets 

financial benefits. Eg. If energy generation < energy consumed: owner pays just for the net amount. If 

energy generation > energy consumed: the owner gets credit for excess generation. 

 

 

2. Avoid the use of batteries 

 

In a grid connected solar pv system, any excess energy generated can be fed back to local utility grid 

and can be taken back at later stage when required. Thus, there is no need to store the surplus energy in 

batteries for later use, thus, avoiding the heavy costs of batteries. Also, since batteries are eliminated, 

the maintenance costs of the system also reduce to a great extent. Batteries may be required only when 

there are frequent power fluctuations/outages. 

 
3. Produce more today, use that tomorrow 

 
If there is a surplus of power generation than the consumption, the surplus can be fed into grid system 

and if consumption increases, it can be taken from the grid. 
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General Energy Conservation Tips 

 
 

Electricity 

• Schedule your operations to maintain a high load factor 

• Minimize maximum demand by tripping loads through a demand controller 

• Use standby electric generation equipment for on-peak high load periods. 

• Correct power factor to at least 0.99 under rated load conditions. 

• Set transformer taps to optimum settings. 

• Shut off unnecessary computers, printers, and copiers at night. 

 

Motors 

• Properly size to the load for optimum efficiency. 

• (High efficiency motors offer of 4 - 5% higher efficiency than standard motors) 

• Check alignment. 

• Provide proper ventilation 

• (For every 10°C increase in motor operating temperature over recommended peak, the 

motor life is estimated to be halved) Check for under-voltage and over-voltage 

conditions. 

• Balance the three-phase power supply. 

• (An Imbalanced voltage can reduce 3 - 5% in motor input power) 

• Demand efficiency restoration after motor rewinding. 

Fans 

• Use smooth, well-rounded air inlet cones for fan air intakes. 

• Avoid poor flow distribution at the fan inlet. 

• Minimize fan inlet and outlet obstructions. 

• Clean screens, filters, and fan blades regularly. 

• Use aerofoil-shaped fan blades. 

• Minimize fan speed. 

• Use low-slip or flat belts. 

• Check belt tension regularly. 

• Eliminate variable pitch pulleys. 

• Use variable speed drives for large variable fan loads. 

• Use energy-efficient motors for continuous or near-continuous operation 

• Eliminate leaks in ductwork. 
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• Minimize bends in ductwork 

• Turn fans off when not needed. 

 

Blowers 

• Use smooth, well-rounded air inlet ducts or cones for air intakes. 

• Minimize blower inlet and outlet obstructions. 

• Clean screens and filters regularly. 

• Minimize blower speed. 

• Use low-slip or no-slip belts. 

• Check belt tension regularly. 

• Eliminate variable pitch pulleys. 

• Use variable speed drives for large variable blower loads. 

• Use energy-efficient motors for continuous or near-continuous operation. 

• Eliminate ductwork leaks. 

• Turn blowers off when they are not needed. 

 

Pumps 

• Operate pumping near best efficiency point. 

• Modify pumping to minimize throttling. 

• Adapt to wide load variation with variable speed drives or sequenced control of smaller 

offices. 

• Stop running both pumps -- add an auto-start for an on-line spare or add a booster pump 

in the problem area. 

• Use booster pumps for small loads requiring higher pressures. 

• Increase fluid temperature differentials to reduce pumping rates. 

• Repair seals and packing to minimize water waste. 
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Balance the system to minimize flows and reduce pump power requirements. 

• Use siphon effect to advantage: don't waste pumping head with a free-fall (gravity) 

return. 

Chillers 

• Increase the chilled water temperature set point if possible. 

• Use the lowest temperature condenser water available that the chiller can handle. 

• (Reducing condensing temperature by 5.5°C, results in a 20 - 25% decrease in 

compressor power consumption) 

• Increase the evaporator temperature 

• (5.5°C increase in evaporator temperature reduces compressor power consumption by 

20 - 25%) 

• Clean heat exchangers when fouled. 

• (1 mm scale build-up on condenser tubes can increase energy consumption by 40%) 

• Optimize condenser water flow rate and refrigerated water flow rate. 

• Use water-cooled rather than air-cooled chiller condensers. 

• Use energy-efficient motors for continuous or near-continuous operation. 

• Specify appropriate fouling factors for condensers. 

• Do not overcharge oil. 

• Install a control system to coordinate multiple chillers. 

• Study part-load characteristics and cycling costs to determine the most-efficient mode 

for operating multiple chillers. 

• Run the chillers with the lowest operating costs to serve base load. 

• Avoid over sizing - match the connected load. 

• Isolate off-line chillers and cooling towers. 

• Establish a chillers efficiency-maintenance program. Start with an energy audit and 

follow-up, then make a chillers efficiency-maintenance program a part of your 

continuous energy management program. 

HVAC (Heating / Ventilation / Air Conditioning)  
Tune up the HVAC control system. 

• Consider installing a building automation system (BAS) or energy management system 

(EMS) or restoring an out-of-service one. 

• Balance the system to minimize flows and reduce blower/fan/pump power 

requirements. 

• Eliminate or reduce reheat whenever possible. 
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• Use appropriate HVAC thermostat setback. 

• Use building thermal lag to minimize HVAC equipment operating time. 

• In winter during unoccupied periods, allow temperatures to fall as low as possible 

without freezing water lines or damaging stored materials. 

• In summer during unoccupied periods, allow temperatures to rise as high as possible 

without damaging stored materials. 

• Improve control and utilization of outside air. 

• Use air-to-air heat exchangers to reduce energy requirements for heating and cooling of 

outside air. 

• Reduce HVAC system operating hours (e.g. -- night, weekend). 

• Optimize ventilation. 

• Ventilate only when necessary. To allow some areas to be shut down when unoccupied, 

install dedicated HVAC systems on continuous loads (e.g. -- computer rooms). 

• Provide dedicated outside air supply to kitchens, cleaning rooms, combustion 

equipment, etc. to avoid excessive exhausting of conditioned air. 

• Use evaporative cooling in dry climates. 

• Clean HVAC office coils periodically and comb mashed fins. 

• Upgrade filter banks to reduce pressure drop and thus lower fan power requirements. 

• Check HVAC filters on a schedule (at least monthly) and clean/change if appropriate. 

Check pneumatic controls air compressors for proper operation, cycling, and 

maintenance. 

• Isolate air-conditioned loading dock areas and cool storage areas using highspeed doors 

or clear PVC strip curtains. 

• Install ceiling fans to minimize thermal stratification in high-bay areas. 

• Relocate air diffusers to optimum heights in areas with high ceilings. 

• Consider reducing ceiling heights. 

• Eliminate obstructions in front of radiators, baseboard heaters, etc. 

• Check reflectors on infrared heaters for cleanliness and proper beam direction. 

• Use professionally-designed industrial ventilation hoods for dust and vapor control. 

• Use local infrared heat for personnel rather than heating the entire area. 

• Use spot cooling and heating (e.g. -- use ceiling fans for personnel rather than cooling 

the entire area). 

• Purchase only high-efficiency models for HVAC offices. 

• Put HVAC window offices on timer control. 
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• Don't oversize cooling offices. (Oversized offices will "short cycle" which results in 

poor humidity control.) 

• Install multi-fueling capability and run with the cheapest fuel available at the time. 

• Consider dedicated make-up air for exhaust hoods. (Why exhaust the air conditioning 

or heat if you don't need to?) Minimize HVAC fan speeds. 

• Consider desiccant drying of outside air to reduce cooling requirements in humid 

climates. 

• Seal leaky HVAC ductwork. 

• Seal all leaks around coils. 

• Repair loose or damaged flexible connections (including those under air handling 

offices). 

• Eliminate simultaneous heating and cooling during seasonal transition periods. 

• Zone HVAC air and water systems to minimize energy use. 

• Inspect, clean, lubricate, and adjust damper blades and linkages. 

• Establish an HVAC efficiency-maintenance program. Start with an energy audit and 

follow-up, then make an HVAC efficiency-maintenance program a part of your 

continuous energy management program. 

Lighting 

• Reduce excessive illumination levels to standard levels using switching; delamping, 

etc. (Know the electrical effects before doing de-lamping.) 

• Aggressively control lighting with clock timers, delay timers, photocells, and/or 

occupancy sensors. 

• Install efficient alternatives to incandescent lighting, mercury vapour lighting, etc. 

Efficiency (lumens/watt) of various technologies range from best to worst 

approximately as follows: low pressure sodium, high-pressure sodium, metal halide, 

fluorescent, mercury vapour, incandescent. 

• Select ballasts and lamps carefully with high power factor and long-term efficiency in 

mind. 

• Upgrade obsolete fluorescent systems to Compact fluorescents and electronic ballasts 

• Consider lowering the fixtures to enable using less of them. 

• Consider day lighting, sky lights, etc. 

• Consider painting the walls a lighter colour and using less lighting fixtures or lower 

wattages. 

• Use task lighting and reduce background illumination. 

• Re-evaluate exterior lighting strategy, type, and control. Control it aggressively. 

• Change exit signs from incandescent to LED. 
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DG sets 

• Optimize loading 

• Use waste heat to generate steam/hot water /power an absorption chiller or preheat 

process or utility feeds. 

• Use jacket and head cooling water for process needs 

Clean air filters regularly 

Insulate exhaust pipes to reduce DG set room temperatures Use cheaper 

heavy fuel oil for capacities more than 1MW 

Buildings 

• Seal exterior cracks / openings / gaps with caulk, gasketing, weather stripping, etc. 

• Consider new thermal doors, thermal windows, roofing insulation, etc. 

• Install windbreaks near exterior doors. 

• Replace single-pane glass with insulating glass. 

• Consider covering some window and skylight areas with insulated wall panels inside 

the building. 

• If visibility is not required but light is required, consider replacing exterior windows 

with insulated glass block. 

• Consider tinted glass, reflective glass, coatings, awnings, overhangs, draperies, blinds, 

and shades for sunlit exterior windows. 

• Use landscaping to advantage. 

• Add vestibules or revolving doors to primary exterior personnel doors. 

• Consider automatic doors, air curtains, strip doors, etc. at high-traffic passages between 

conditioned and non-conditioned spaces. Use self-closing doors if possible. 

• Use intermediate doors in stairways and vertical passages to minimize building stack 

effect. 

• Use dock seals at shipping and receiving doors. 

• Bring cleaning personnel in during the working day or as soon after as possible to 

minimize lighting and HVAC costs. 

Water & Wastewater 

• Recycle water, particularly for uses with less-critical quality requirements. 

• Recycle water, especially if sewer costs are based on water consumption. 

• Balance closed systems to minimize flows and reduce pump power requirements. 

Eliminate once-through cooling with water. 

Use the least expensive type of water that will satisfy the requirement. 
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Fix water leaks. 

• Test for underground water leaks. (It's easy to do over a holiday shutdown.) Check 

water overflow pipes for proper operating level. 

• Automate blow down to minimize it. 

• Provide proper tools for wash down -- especially self-closing nozzles. 

• Install efficient irrigation. 

• Reduce flows at water sampling stations. 

• Eliminate continuous overflow at water tanks. 

• Promptly repair leaking toilets and faucets. 

• Use water restrictors on faucets, showers, etc. 

• Use self-closing type faucets in restrooms. 

• Use the lowest possible hot water temperature. 
 

• Do not use a heating system hot water boiler to provide service hot water during the 

cooling season -- install a smaller, more-efficient system for the cooling season service 

hot water. 

• If water must be heated electrically, consider accumulation in a large insulated storage 

tank to minimize heating at on-peak electric rates. 

• Use multiple, distributed, small water heaters to minimize thermal losses in large piping 

systems. 

• Use freeze protection valves rather than manual bleeding of lines. 

• Consider leased and mobile water treatment systems, especially for deionized water. 

• Seal sumps to prevent seepage inward from necessitating extra sump pump operation. 

• Install pre-treatment to reduce TOC and BOD surcharges. 

• Verify the water meter readings. (You'd be amazed how long a meter reading can be 

estimated after the meter breaks or the meter pit fills with water!) 

• Verify the sewer flows if the sewer bills are based on them 
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Miscellaneous 

• Meter any unmetered utilities to know what normal efficient use is. Track down 

causes of deviations. 

• Shut down spare, idling, or unneeded equipment. 

• Make sure that all of the utilities to redundant areas are turned off -- including 

utilities like compressed air and cooling water. 

• Install automatic control to efficiently coordinate multiple air compressors, 

chillers, cooling tower cells, boilers, etc. 

• Renegotiate utilities contracts to reflect current loads and variations. 

• Consider buying utilities from neighbours, particularly to handle peaks. 

• Leased space often has low-bid inefficient equipment. Consider upgrades if your 

lease will continue for several more years. 

• Adjust fluid temperatures within acceptable limits to minimize undesirable heat 

transfer in long pipelines. 

• Minimize use of flow bypasses and minimize bypass flow rates. 

• Provide restriction orifices in purges (nitrogen, steam, etc.). 

• Eliminate unnecessary flow measurement orifices. 

• Consider alternatives to high-pressure drops across valves. 

• Turn off winter heat tracing that is on in summer. 
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EXECUTIVE SUMMARY 

 

The assignment was conducted and the following areas have been covered in the study: 

 

 Electricity Bill 

 

 Distribution Network 

 

 DG Sets 

 

 Lights 

 

 Air Conditioning Load 

 

 Solar Power, etc. 

 

The summary of the observations and recommendations from the energy management study of 

the college building is given below: 

 

The Running Maximum Demand (kVA) of the college varies monthly. The power factor also 

varies, affecting the demand and billing. Details of Power Factor are provided in the report. 

 

 

 

A STATUS OF THE COLLEGE BUILDING 

 

A.1 General 

 

Yashoda Technical Campus Faculty of Engineering is affiliated with Dr. 

Babasaheb Ambedkar Technological University Lonere, established in 2011. It 

offers higher education in Engineering and Technology and is located on the 

outskirts of Satara city. 

 

A.2 Energy Sources 

 

Electricity is the major energy source of the college, supplied by MSEDCL Maharashtra. Diesel 

fuel is used in the DG set for in-house electricity generation during power cuts. Solar power 

station of 67kW capacity is installed. 

 

A.3 Energy Consumption 
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The applicable electrical tariff consists of a fixed cost (Demand Charges) and unit (kWh) rate. 

The average monthly unit consumption and electricity bill amount for the last 12 months are 

provided below: 

 

 

 

 

BILLING HISTORY 

Bill Month Units Bill Demand(KVA) Bill Amount 

APR-21 10,835 75 1,67,953 

MAR-21 14,957 69 2,18,228 

FEB-21 11,995 69 1,82,019 

JAN-21 13,298 69 1,97,617 

DEC-20 10,166 69 1,58,675 

NOV-20 7,882 69 1,30,300 

OCT-20 11,026 69 1,69,619 

SEP-20 9,397 69 1,49,105 

AUG-20 10,736 69 1,64,246 

JUL-20 11,347 69 1,71,484 

JUN-20 10,604 69 1,68,361 

MAY-20 11,393 69 1,71,680 

 

 

A.4 DG Sets 

 

There is one DG set of 82 kVA capacity installed in the college. Due to minimal power cuts, 

the running hours of the DG set are very limited. 

 

A.5 Air Conditioning 

 

The college has various air-conditioning units to maintain comfort temperature in the offices 

and classrooms. 
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SECTION 1: Electrical Supply & Billings 

 

1.1 ELECTRICAL SUPPLY 

 

The college receives electrical supply from MSEDCL Maharashtra. One energy meter and a 

transformer of 11 kV/ 433 V, 990 kVA capacity are installed. 

 

1.2 SANCTIONED DEMAND 

 

The sanctioned demand for the college is 198.6 kW. The running maximum demand and fixed 

cost from the electricity bill are detailed below: 

 

Bill 

Mont

h 

Sanctioned 

Demand 

(kVA) 

Running Max. Demand 

(kVA) 

Fixed 

Cost 

(Rs) 

APR-21 125 75 1,67,953 

MAR-21 125 69 2,18,228 

FEB-21 125 69 1,82,019 

JAN-21 125 69 1,97,617 

DEC-20 
125 

69 1,58,675 

NOV-20 
125 

69 1,30,300 

OCT-20 125 69 1,69,619 

SEP-20 
125 

69 1,49,105 

AUG-20 125 69 1,64,246 

JUL-20 125 69 1,71,484 

JUN-20 125 69 1,68,361 

MAY-20 125 69 1,71,680 

1.3 POWER FACTOR 
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The power factor for the college varies monthly, impacting the billing and demand charges. 

Improvements in the power factor could result in significant cost savings. 

 

1.4 DISTRIBUTION NETWORK 

 

The main electrical panel and distribution cables are adequate, with no signs of overheating or 

insulation damage, ensuring minimal distribution losses. 

 

1.5 DG SETS 

 

An energy meter should be installed on the DG set to monitor its efficiency, unit generation, 

and diesel consumption. 

 

 

 

1.6. SAVING IN COST CALCULATION. 
Given Data from 

Energy Bill 

 

Item Value 

Current Sanctioned 
Demand 

125 kVA 

Actual Demand 75 kVA 

Current Demand Charges ₹ 
32,400.00 

Calculation Details 

 

Calculation Step Value 

Rate per kVA ₹432 per kVA 

Reduced Sanctioned Demand 
(Example) 

70 kVA 

New Demand Charges for 80 kVA ₹30240 

Monthly Cost Savings ₹2160 

Total Cost of Demand Controller ₹40,000 

Simple Payback Period 20 months 

Summary Table 

 

Item Amount 

Current Sanctioned Demand 125 kVA 

Actual Demand 75 kVA 

Current Demand Charges ₹32,400.00 

Rate per kVA ₹432 per kVA 

Reduced Sanctioned Demand 70 kVA 

New Demand Charges (for 80 
kVA) 

₹30240 
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Monthly Cost Savings ₹2160 
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Total Cost of Demand Controller ₹40,000 

Simple Payback Period 20 months 

 

 

 

USE OF ELECTRICITY DURING PEAK HOUR AND OFF-PEAK HOUR 

The applicable electricity tariff is not also based on timing of the day but it may not be applicable in 

case of domestic LT/ HT type connection. This will also helpful in maintaining the demand graph. It is 

recommended to avoid use of electrical gadget for cleaning, watering etc. during the peak hours. This 

type of work should be operational during the off peak hour. 

1.7 POWER FACTOR 
 

Paramete
r 

Before APFC 
Panel 

After APFC 
Panel 

Power 
Factor 

0.97       

Sanctioned 
kVA 

125 12
5 

    

Maximum Demand 
(kW) 

75    

Reactive Power 
(kVAR) 

88.
9 

17.625 

Energy Charges (for 
estimation) 

77,354.79 

Time 1 month (720 hours)    

Rate Rs. 9.21per kVAR-
hour 

   

Reactive Energy Charges 
Estimate 

Rs. 52644.30 

Estimated Cost 
Savings 

- Rs. 9322.30 

 

 

1.8 DISTRIBUTION NETWORK 
There is a main electrical panel installed near the DG Set. All the distribution cables are going 

from the main panel to all the buildings, submersible pump, street light etc. Sub panels are 

installed in the buildings. There is a taping on each floor from the raising mains. 

During the study, it was observed that the conductor size is good according to ampere load. No 

any conductor was found over heated or its insulation burnt. Adequate size of conductor is going 

to feed the utility area. So, distribution losses are within the limit. 

 

 

1.9 D G SETS 
There is a DG set available in the college of capacity 82 kVA for in house generation of electricity. As 

the power supply is very good in the area so the running hour of DG set is very less. 
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It is advisable to put an energy meter on each DG set then it would be easy to conduct the efficiency of 

DG set. This way, the operator could also note down the unit generation and oil consumed. The operator 

may record the operating parameters of the sets in the following manner in future. 
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The mechanical details like temperature, lube oil etc. should be in addition to the above. From the above 

data, the management may calculate the offices generated by the DG set in an hour and total diesel 

consumption. The offices generated per litre of diesel consumed can hence be calculated on an hourly 

basis. Thereafter, the monthly figures can be calculated in the similar fashion. 

It may be noted that the efficiency of the DG set depends largely on the operating load factor. 

The maximum efficiency of the DG set is available at about 80-85% load factor. 

 

SECTION 2 Lights, Air-condition & Solar PV 

 

 

2.1 LIGHTING 
 

 
The total lighting (luminary) load of the college is about 8 kW which includes Fluorescent tubes 36w/ 

40w, LED lights 12w/ 36w etc. LED lights is good from energy efficiency point of view. 

LED tube lights are also available in the market, which is also good from energy efficiency point of 

view. Whenever 36/40w tube gets fuse (not in warranty period) then it could be replaced by 18w/ 9w 

LED tube. There are 20 nos of street lights which are working on solar power with battery. These lights 

are switched ON in the night with the help of timer. 

During study, tube lights were ON in the class room and it was observed that lux level was good (240 – 
320) in the class room near to window. But Lux level was down (120 – 200) near the entrance door and 

its wall side. It is advisable to increase some tube lights in the class room for better lux value. 

 

2.2 Air Conditioning Load 

 
In the Unit/ college, there are package unit of 6 x 10TR, 4 x 8.5 TR, 8 nos of cassette unit (5 x 2TR, 3 

x 3TR) and 15 nos of 2 TR split units Air-conditioners to maintain comfort temperature in the 

Auditorium/ office etc. Package units are installed mainly for the Auditorium. 

 

 

Due to the study being done in winters, the Energy efficiency assessment could not be done for the ACs. 

However, it was observed that some split ACs fitted in the office carries 5 star, which is good from 

energy efficiency point of view. It is recommended that whenever new split/ window ACs are being 

installed, it should be 5 star rated. Filters of package units were also checked during study which was 

found very clean. 

 

 

 

 

Energy Consumption in star rated split office is given above for information. 

S.No. Type of Ac Rated TR Star KW 
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1 Split 1.5 * 1.91 - 2.1 

2 Split 1.5 ** 1.75 - 1.9 

3 Split 1.5 *** 1.65 - 1.74 

4 Split 1.5 **** 1.55 - 1.64 

5 Split 1.5 ***** 1.45 - 1.54 

Star rated window ACs are also available in the market. It also consumes similar power as there in split 

office. Proper cleaning of ACs are very important for its output performance. At least, once in two 

months cleaning of ACs filter is recommended during the season. 

2.3 SOLAR POWER GENERATION 

There is a Solar Photovoltaic (SPV) unit for Power Generation with capacity 67 kW. The SPV is 

connected with the LT supply with some relay/sensor which keeps senses of electrical supply. When 

there is electrical supply, the SPV will generate electricity. As the electrical supply goes off, the SPV 

will not generate any electricity. SPV will also not generate electricity when there is electrical supply 

of DG set. 

The best use of SPV is to put all lighting, exhaust fan load, fan load etc. on it. Some intelligent relay/ 

sensor need to install for better management. The energy meter should also be calibrated by third party 

once in a year or two years. This way, the SPV will continue supply even there is utility supply available 

or not and it will also help in saving a substantial amount in the electricity bill. It was also observed that 

electrical data like daily/ weekly/ monthly units generated by SPV are not recorded in the register or in 

soft copy. 

The SPV system should be installed along with Net metering system. For this, there is a proper format 

in the concerned MSEDCL, MAHARASHTRA office to install Net metering. Benefits of net metering 

is given below: 

Advantage of Net Metering 

 

1. Financial benefit for the system owner 

 
Since the system owner is charged for the net energy consumed from the utility grid, the owner gets 

financial benefits. Eg. If energy generation < energy consumed: owner pays just for the net amount. If 

energy generation > energy consumed: the owner gets credit for excess generation. 

 

 

2. Avoid the use of batteries 

 
In a grid connected solar pv system, any excess energy generated can be fed back to local utility grid 

and can be taken back at later stage when required. Thus, there is no need to store the surplus energy in 

batteries for later use, thus, avoiding the heavy costs of batteries. Also, since batteries are eliminated, 

the maintenance costs of the system also reduce to a great extent. Batteries may be required only when 

there are frequent power fluctuations/outages. 
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3. Produce more today, use that tomorrow 

 

If there is a surplus of power generation than the consumption, the surplus can be fed into grid system 

and if consumption increases, it can be taken from the grid. 

 

 

 

 

General Energy Conservation Tips 

 

Electricity 

• Schedule your operations to maintain a high load factor 

• Minimize maximum demand by tripping loads through a demand controller 

• Use standby electric generation equipment for on-peak high load periods. 

• Correct power factor to at least 0.99 under rated load conditions. 

• Set transformer taps to optimum settings. 

• Shut off unnecessary computers, printers, and copiers at night. 

 

Motors 

• Properly size to the load for optimum efficiency. 

• (High efficiency motors offer of 4 - 5% higher efficiency than standard motors) 

• Check alignment. 

• Provide proper ventilation 

• (For every 10°C increase in motor operating temperature over recommended peak, the 

motor life is estimated to be halved) Check for under-voltage and over-voltage 

conditions. 

• Balance the three-phase power supply. 

• (An Imbalanced voltage can reduce 3 - 5% in motor input power) 

• Demand efficiency restoration after motor rewinding. 

Fans 

• Use smooth, well-rounded air inlet cones for fan air intakes. 

• Avoid poor flow distribution at the fan inlet. 

• Minimize fan inlet and outlet obstructions. 

• Clean screens, filters, and fan blades regularly. 

• Use aerofoil-shaped fan blades. 

• Minimize fan speed. 
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• Use low-slip or flat belts. 

• Check belt tension regularly. 

• Eliminate variable pitch pulleys. 

• Use variable speed drives for large variable fan loads. 

• Use energy-efficient motors for continuous or near-continuous operation 

• Eliminate leaks in ductwork. 

• Minimize bends in ductwork 

• Turn fans off when not needed. 

 

Blowers 

• Use smooth, well-rounded air inlet ducts or cones for air intakes. 

• Minimize blower inlet and outlet obstructions. 

• Clean screens and filters regularly. 

• Minimize blower speed. 

• Use low-slip or no-slip belts. 

• Check belt tension regularly. 

• Eliminate variable pitch pulleys. 

• Use variable speed drives for large variable blower loads. 

• Use energy-efficient motors for continuous or near-continuous operation. 

• Eliminate ductwork leaks. 

• Turn blowers off when they are not needed. 

 

Pumps 

• Operate pumping near best efficiency point. 

• Modify pumping to minimize throttling. 

• Adapt to wide load variation with variable speed drives or sequenced control of smaller 

offices. 

• Stop running both pumps -- add an auto-start for an on-line spare or add a booster pump 

in the problem area. 

• Use booster pumps for small loads requiring higher pressures. 

• Increase fluid temperature differentials to reduce pumping rates. 

• Repair seals and packing to minimize water waste. 
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Balance the system to minimize flows and reduce pump power requirements. 

• Use siphon effect to advantage: don't waste pumping head with a free-fall (gravity) 

return. 

Chillers 

• Increase the chilled water temperature set point if possible. 

• Use the lowest temperature condenser water available that the chiller can handle. 

• (Reducing condensing temperature by 5.5°C, results in a 20 - 25% decrease in 

compressor power consumption) 

• Increase the evaporator temperature 

• (5.5°C increase in evaporator temperature reduces compressor power consumption by 

20 - 25%) 

• Clean heat exchangers when fouled. 

• (1 mm scale build-up on condenser tubes can increase energy consumption by 40%) 

• Optimize condenser water flow rate and refrigerated water flow rate. 

• Use water-cooled rather than air-cooled chiller condensers. 

• Use energy-efficient motors for continuous or near-continuous operation. 

• Specify appropriate fouling factors for condensers. 

• Do not overcharge oil. 

• Install a control system to coordinate multiple chillers. 

• Study part-load characteristics and cycling costs to determine the most-efficient mode 

for operating multiple chillers. 

• Run the chillers with the lowest operating costs to serve base load. 

• Avoid over sizing - match the connected load. 

• Isolate off-line chillers and cooling towers. 

• Establish a chillers efficiency-maintenance program. Start with an energy audit and 

follow-up, then make a chillers efficiency-maintenance program a part of your 

continuous energy management program. 

HVAC (Heating / Ventilation / Air Conditioning)  

Tune up the HVAC control system. 

• Consider installing a building automation system (BAS) or energy management system 

(EMS) or restoring an out-of-service one. 

• Balance the system to minimize flows and reduce blower/fan/pump power 

requirements. 

• Eliminate or reduce reheat whenever possible. 
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• Use appropriate HVAC thermostat setback. 

• Use building thermal lag to minimize HVAC equipment operating time. 

• In winter during unoccupied periods, allow temperatures to fall as low as possible 

without freezing water lines or damaging stored materials. 

• In summer during unoccupied periods, allow temperatures to rise as high as possible 

without damaging stored materials. 

• Improve control and utilization of outside air. 

• Use air-to-air heat exchangers to reduce energy requirements for heating and cooling of 

outside air. 

• Reduce HVAC system operating hours (e.g. -- night, weekend). 

• Optimize ventilation. 

• Ventilate only when necessary. To allow some areas to be shut down when unoccupied, 

install dedicated HVAC systems on continuous loads (e.g. -- computer rooms). 

• Provide dedicated outside air supply to kitchens, cleaning rooms, combustion 

equipment, etc. to avoid excessive exhausting of conditioned air. 

• Use evaporative cooling in dry climates. 

• Clean HVAC office coils periodically and comb mashed fins. 

• Upgrade filter banks to reduce pressure drop and thus lower fan power requirements. 

• Check HVAC filters on a schedule (at least monthly) and clean/change if appropriate. 

Check pneumatic controls air compressors for proper operation, cycling, and 

maintenance. 

• Isolate air-conditioned loading dock areas and cool storage areas using highspeed doors 

or clear PVC strip curtains. 

• Install ceiling fans to minimize thermal stratification in high-bay areas. 

• Relocate air diffusers to optimum heights in areas with high ceilings. 

• Consider reducing ceiling heights. 

• Eliminate obstructions in front of radiators, baseboard heaters, etc. 

• Check reflectors on infrared heaters for cleanliness and proper beam direction. 

• Use professionally-designed industrial ventilation hoods for dust and vapor control. 

• Use local infrared heat for personnel rather than heating the entire area. 

• Use spot cooling and heating (e.g. -- use ceiling fans for personnel rather than cooling 

the entire area). 

• Purchase only high-efficiency models for HVAC offices. 

• Put HVAC window offices on timer control. 
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• Don't oversize cooling offices. (Oversized offices will "short cycle" which results in 

poor humidity control.) 

• Install multi-fueling capability and run with the cheapest fuel available at the time. 

• Consider dedicated make-up air for exhaust hoods. (Why exhaust the air conditioning 

or heat if you don't need to?) Minimize HVAC fan speeds. 

• Consider desiccant drying of outside air to reduce cooling requirements in humid 

climates. 

• Seal leaky HVAC ductwork. 

• Seal all leaks around coils. 

• Repair loose or damaged flexible connections (including those under air handling 

offices). 

• Eliminate simultaneous heating and cooling during seasonal transition periods. 

• Zone HVAC air and water systems to minimize energy use. 

• Inspect, clean, lubricate, and adjust damper blades and linkages. 

• Establish an HVAC efficiency-maintenance program. Start with an energy audit and 

follow-up, then make an HVAC efficiency-maintenance program a part of your 

continuous energy management program. 

Lighting 

• Reduce excessive illumination levels to standard levels using switching; delamping, 

etc. (Know the electrical effects before doing de-lamping.) 

• Aggressively control lighting with clock timers, delay timers, photocells, and/or 

occupancy sensors. 

• Install efficient alternatives to incandescent lighting, mercury vapour lighting, etc. 

Efficiency (lumens/watt) of various technologies range from best to worst 

approximately as follows: low pressure sodium, high-pressure sodium, metal halide, 

fluorescent, mercury vapour, incandescent. 

• Select ballasts and lamps carefully with high power factor and long-term efficiency in 

mind. 

• Upgrade obsolete fluorescent systems to Compact fluorescents and electronic ballasts 

• Consider lowering the fixtures to enable using less of them. 

• Consider day lighting, sky lights, etc. 

• Consider painting the walls a lighter colour and using less lighting fixtures or lower 

wattages. 

• Use task lighting and reduce background illumination. 

• Re-evaluate exterior lighting strategy, type, and control. Control it aggressively. 

• Change exit signs from incandescent to LED. 
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DG sets 

• Optimize loading 

• Use waste heat to generate steam/hot water /power an absorption chiller or preheat 

process or utility feeds. 

• Use jacket and head cooling water for process needs 

Clean air filters regularly 

Insulate exhaust pipes to reduce DG set room temperatures Use cheaper 

heavy fuel oil for capacities more than 1MW 

Buildings 

• Seal exterior cracks / openings / gaps with caulk, gasketing, weather stripping, etc. 

• Consider new thermal doors, thermal windows, roofing insulation, etc. 

• Install windbreaks near exterior doors. 

• Replace single-pane glass with insulating glass. 

• Consider covering some window and skylight areas with insulated wall panels inside 

the building. 

• If visibility is not required but light is required, consider replacing exterior windows 

with insulated glass block. 

• Consider tinted glass, reflective glass, coatings, awnings, overhangs, draperies, blinds, 

and shades for sunlit exterior windows. 

• Use landscaping to advantage. 

• Add vestibules or revolving doors to primary exterior personnel doors. 

• Consider automatic doors, air curtains, strip doors, etc. at high-traffic passages between 

conditioned and non-conditioned spaces. Use self-closing doors if possible. 

• Use intermediate doors in stairways and vertical passages to minimize building stack 

effect. 

• Use dock seals at shipping and receiving doors. 

• Bring cleaning personnel in during the working day or as soon after as possible to 

minimize lighting and HVAC costs. 

Water & Wastewater 

• Recycle water, particularly for uses with less-critical quality requirements. 

• Recycle water, especially if sewer costs are based on water consumption. 

• Balance closed systems to minimize flows and reduce pump power requirements. 

Eliminate once-through cooling with water. 

Use the least expensive type of water that will satisfy the requirement. 
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Fix water leaks. 

• Test for underground water leaks. (It's easy to do over a holiday shutdown.)  Check 

water overflow pipes for proper operating level. 

• Automate blow down to minimize it. 

• Provide proper tools for wash down -- especially self-closing nozzles. 

• Install efficient irrigation. 

• Reduce flows at water sampling stations. 

• Eliminate continuous overflow at water tanks. 

• Promptly repair leaking toilets and faucets. 

• Use water restrictors on faucets, showers, etc. 

• Use self-closing type faucets in restrooms. 

• Use the lowest possible hot water temperature. 

• Do not use a heating system hot water boiler to provide service hot water during the 

cooling season -- install a smaller, more-efficient system for the cooling season service 

hot water. 

• If water must be heated electrically, consider accumulation in a large insulated storage 

tank to minimize heating at on-peak electric rates. 

• Use multiple, distributed, small water heaters to minimize thermal losses in large piping 

systems. 

• Use freeze protection valves rather than manual bleeding of lines. 

• Consider leased and mobile water treatment systems, especially for deionized water. 

• Seal sumps to prevent seepage inward from necessitating extra sump pump operation. 

• Install pre-treatment to reduce TOC and BOD surcharges. 

• Verify the water meter readings. (You'd be amazed how long a meter reading can be 

estimated after the meter breaks or the meter pit fills with water!) 

• Verify the sewer flows if the sewer bills are based on them 
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Miscellaneous 

• Meter any unmetered utilities to know what normal efficient use is. Track down causes 

of deviations. 

• Shut down spare, idling, or unneeded equipment. 

• Make sure that all of the utilities to redundant areas are turned off -- including utilities 

like compressed air and cooling water. 

• Install automatic control to efficiently coordinate multiple air compressors, chillers, 

cooling tower cells, boilers, etc. 

• Renegotiate utilities contracts to reflect current loads and variations. 

• Consider buying utilities from neighbours, particularly to handle peaks. 

• Leased space often has low-bid inefficient equipment. Consider upgrades if your lease 

will continue for several more years. 

• Adjust fluid temperatures within acceptable limits to minimize undesirable heat transfer 

in long pipelines. 

• Minimize use of flow bypasses and minimize bypass flow rates. 

• Provide restriction orifices in purges (nitrogen, steam, etc.). 

• Eliminate unnecessary flow measurement orifices. 

• Consider alternatives to high-pressure drops across valves. 

• Turn off winter heat tracing that is on in summer. 
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EXECUTIVE SUMMARY 

 

The assignment was conducted and the following areas have been covered in the study: 

 

 Electricity Bill 

 

 Distribution Network 

 

 DG Sets 

 

 Lights 

 

 Air Conditioning Load 

 

 Solar Power, etc. 

 

The summary of the observations and recommendations from the energy management study of 

the college building is given below: 

 

The Running Maximum Demand (kVA) of the college varies monthly. The power factor also 

varies, affecting the demand and billing. Details of Power Factor are provided in the report. 

 

 

 

A STATUS OF THE COLLEGE BUILDING 

 

A.1 General 

 

Yashoda Technical Campus Faculty of Engineering is affiliated with Dr. 

Babasaheb Ambedkar Technological University Lonere, established in 2011. It 

offers higher education in Engineering and Technology and is located on the 

outskirts of Satara city. 

 

A.2 Energy Sources 

 

Electricity is the major energy source of the college, supplied by MSEDCL Maharashtra. Diesel 

fuel is used in the DG set for in-house electricity generation during power cuts. Solar power 

station of 67kW capacity is installed. 

 

A.3 Energy Consumption 
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The applicable electrical tariff consists of a fixed cost (Demand Charges) and unit (kWh) rate. 

The average monthly unit consumption and electricity bill amount for the last 12 months are 

provided below: 

 

BILLING HISTORY 

Bill Month Units Bill Demand(KVA) Bill Amount 

APR-20 12,092 69 1,80,361 

MAR-20 15,052 74 2,37,795 

FEB-20 18,136 79 2,85,542 

JAN-20 17,356 81 2,73,601 

DEC-19 17,455 65 2,64,327 

NOV-19 17,805 65 2,68,949 

OCT-19 18,658 67 2,66,774 

SEP-19 17,844 65 2,50,077 

AUG-19 17,252 65 2,36,140 

JUL-19 17,471 65 2,46,799 

JUN-19 12,969 65 1,95,885 

MAY-19 21,504 72 3,11,883 

 

 

 

 

 

 

 

A.4 DG Sets 

 

There is one DG set of 82 kVA capacity installed in the college. Due to minimal power cuts, 

the running hours of the DG set are very limited. 

 

A.5 Air Conditioning 

 

The college has various air-conditioning units to maintain comfort temperature in the offices 

and classrooms. 
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SECTION 1: Electrical Supply & Billings 

 

1.1 ELECTRICAL SUPPLY 

 

The college receives electrical supply from MSEDCL Maharashtra. One energy meter and a 

transformer of 11 kV/ 433 V, 990 kVA capacity are installed. 

 

1.2 SANCTIONED DEMAND 

 

The sanctioned demand for the college is 198.6 kW. The running maximum demand and fixed 

cost from the electricity bill are detailed below: 

 

Bill 

Mont

h 

Sanctioned 

Demand 

(kVA) 

Running Max. Demand 

(kVA) 

Fixed 

Cost 

(Rs) 

APR-20 125 69 1,80,361 

MAR-20 125 74 2,37,795 

FEB-20 125 79 2,85,542 

JAN-20 125 81 2,73,601 

DEC-19 
125 

65 2,64,327 

NOV-19 
125 

65 2,68,949 

OCT-19 125 67 2,66,774 

SEP-19 
125 

65 2,50,077 

AUG-19 125 65 2,36,140 

JUL-19 125 65 2,46,799 

JUN-19 125 65 1,95,885 

MAY-20 125 69 1,71,680 

1.3 POWER FACTOR 

 

The power factor for the college varies monthly, impacting the billing and demand charges. 

Improvements in the power factor could result in significant cost savings. 

 

1.4 DISTRIBUTION NETWORK 
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The main electrical panel and distribution cables are adequate, with no signs of overheating or 

insulation damage, ensuring minimal distribution losses. 

 

1.5 DG SETS 

 

An energy meter should be installed on the DG set to monitor its efficiency, unit generation, 

and diesel consumption. 

 

 

 

1.6. SAVING IN COST CALCULATION. 
Given Data from 

Energy Bill 

 

Item Value 

Current Sanctioned 
Demand 

125 kVA 

Actual Demand 69 kVA 

Current Demand Charges ₹ 28,359. 

Calculation Details 

 

Calculation Step Value 

Rate per kVA ₹411 per 

kVA 

Reduced Sanctioned Demand 
(Example) 

70 kVA 

New Demand Charges for 80 kVA Nil 

Monthly Cost Savings Nil 

Total Cost of Demand Controller Nil 

Simple Payback Period Nil 

Summary Table 

 

Item Amount 

Current Sanctioned Demand 125 kVA 

Actual Demand 75 kVA 

Current Demand Charges ₹28,359.00 

Rate per kVA ₹411 per 

kVA 

Reduced Sanctioned Demand Nil 

New Demand Charges (for 80 
kVA) 

Nil 

Monthly Cost Savings Nil 

Total Cost of Demand Controller Nil 

Simple Payback Period Nil 
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USE OF ELECTRICITY DURING PEAK HOUR AND OFF-PEAK HOUR 

The applicable electricity tariff is not also based on timing of the day but it may not be applicable in 

case of domestic LT/ HT type connection. This will also helpful in maintaining the demand graph. It is 

recommended to avoid use of electrical gadget for cleaning, watering etc. during the peak hours. This 

type of work should be operational during the off peak hour. 

1.7 POWER FACTOR 
 

Paramete
r 

Before APFC 
Panel 

After APFC 
Panel 

Power 
Factor 

0.93       

Sanctioned 
kVA 

125 12
5 

    

Maximum Demand 
(kW) 

75    

Reactive Power 
(kVAR) 

88.
9 

17.625 

Energy Charges (for 
estimation) 

77,354.79 

Time 1 month (720 hours)    

Rate Rs. 9.21per kVAR-
hour 

   

Reactive Energy Charges 
Estimate 

Rs. 68644.30 

Estimated Cost 
Savings 

- Rs. 12425.45 

 

 

1.8 DISTRIBUTION NETWORK 
There is a main electrical panel installed near the DG Set. All the distribution cables are going 

from the main panel to all the buildings, submersible pump, street light etc. Sub panels are 

installed in the buildings. There is a taping on each floor from the raising mains. 

During the study, it was observed that the conductor size is good according to ampere load. No 

any conductor was found over heated or its insulation burnt. Adequate size of conductor is going 

to feed the utility area. So, distribution losses are within the limit. 

 

 

1.9 D G SETS 
There is a DG set available in the college of capacity 82 kVA for in house generation of electricity. As 

the power supply is very good in the area so the running hour of DG set is very less. 

It is advisable to put an energy meter on each DG set then it would be easy to conduct the efficiency of 

DG set. This way, the operator could also note down the unit generation and oil consumed. The operator 

may record the operating parameters of the sets in the following manner in future. 
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The mechanical details like temperature, lube oil etc. should be in addition to the above. From the above 

data, the management may calculate the offices generated by the DG set in an hour and total diesel 

consumption. The offices generated per litre of diesel consumed can hence be calculated on an hourly 

basis. Thereafter, the monthly figures can be calculated in the similar fashion. 
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It may be noted that the efficiency of the DG set depends largely on the operating load factor. 

The maximum efficiency of the DG set is available at about 80-85% load factor. 

 

SECTION 2 Lights, Air-condition & Solar PV 

 

 

2.1 LIGHTING 
 

 
The total lighting (luminary) load of the college is about 8 kW which includes Fluorescent tubes 36w/ 

40w, LED lights 12w/ 36w etc. LED lights is good from energy efficiency point of view. 

LED tube lights are also available in the market, which is also good from energy efficiency point of 

view. Whenever 36/40w tube gets fuse (not in warranty period) then it could be replaced by 18w/ 9w 

LED tube. There are 20 nos of street lights which are working on solar power with battery. These lights 

are switched ON in the night with the help of timer. 

During study, tube lights were ON in the class room and it was observed that lux level was good (240 – 
320) in the class room near to window. But Lux level was down (120 – 200) near the entrance door and 

its wall side. It is advisable to increase some tube lights in the class room for better lux value. 

 

2.2 Air Conditioning Load 

 
In the Unit/ college, there are package unit of 6 x 10TR, 4 x 8.5 TR, 8 nos of cassette unit (5 x 2TR, 3 

x 3TR) and 15 nos of 2 TR split units Air-conditioners to maintain comfort temperature in the 

Auditorium/ office etc. Package units are installed mainly for the Auditorium. 

 

 

Due to the study being done in winters, the Energy efficiency assessment could not be done for the ACs. 

However, it was observed that some split ACs fitted in the office carries 5 star, which is good from 

energy efficiency point of view. It is recommended that whenever new split/ window ACs are being 

installed, it should be 5 star rated. Filters of package units were also checked during study which was 

found very clean. 

 

 

 

 

Energy Consumption in star rated split office is given above for information. 

S.No. Type of Ac Rated TR Star KW 

1 Split 1.5 * 1.91 - 2.1 

2 Split 1.5 ** 1.75 - 1.9 

3 Split 1.5 *** 1.65 - 1.74 

4 Split 1.5 **** 1.55 - 1.64 

5 Split 1.5 ***** 1.45 - 1.54 
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Star rated window ACs are also available in the market. It also consumes similar power as there in split 

office. Proper cleaning of ACs are very important for its output performance. At least, once in two 

months cleaning of ACs filter is recommended during the season. 

2.3 SOLAR POWER GENERATION 

There is a Solar Photovoltaic (SPV) unit for Power Generation with capacity 67 kW. The SPV is 

connected with the LT supply with some relay/sensor which keeps senses of electrical supply. When 

there is electrical supply, the SPV will generate electricity. As the electrical supply goes off, the SPV 

will not generate any electricity. SPV will also not generate electricity when there is electrical supply 

of DG set. 

The best use of SPV is to put all lighting, exhaust fan load, fan load etc. on it. Some intelligent relay/ 

sensor need to install for better management. The energy meter should also be calibrated by third party 

once in a year or two years. This way, the SPV will continue supply even there is utility supply available 

or not and it will also help in saving a substantial amount in the electricity bill. It was also observed that 

electrical data like daily/ weekly/ monthly units generated by SPV are not recorded in the register or in 

soft copy. 

The SPV system should be installed along with Net metering system. For this, there is a proper format 

in the concerned MSEDCL, MAHARASHTRA office to install Net metering. Benefits of net metering 

is given below: 

Advantage of Net Metering 

 

1. Financial benefit for the system owner 

 

Since the system owner is charged for the net energy consumed from the utility grid, the owner gets 

financial benefits. Eg. If energy generation < energy consumed: owner pays just for the net amount. If 

energy generation > energy consumed: the owner gets credit for excess generation. 

 

 

2. Avoid the use of batteries 

 
In a grid connected solar pv system, any excess energy generated can be fed back to local utility grid 

and can be taken back at later stage when required. Thus, there is no need to store the surplus energy in 

batteries for later use, thus, avoiding the heavy costs of batteries. Also, since batteries are eliminated, 

the maintenance costs of the system also reduce to a great extent. Batteries may be required only when 

there are frequent power fluctuations/outages. 

 

3. Produce more today, use that tomorrow 

 
If there is a surplus of power generation than the consumption, the surplus can be fed into grid system 

and if consumption increases, it can be taken from the grid. 
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General Energy Conservation Tips 

 

Electricity 

• Schedule your operations to maintain a high load factor 

• Minimize maximum demand by tripping loads through a demand controller 

• Use standby electric generation equipment for on-peak high load periods. 

• Correct power factor to at least 0.99 under rated load conditions. 

• Set transformer taps to optimum settings. 

• Shut off unnecessary computers, printers, and copiers at night. 

 

Motors 

• Properly size to the load for optimum efficiency. 

• (High efficiency motors offer of 4 - 5% higher efficiency than standard motors) 

• Check alignment. 

• Provide proper ventilation 

• (For every 10°C increase in motor operating temperature over recommended peak, the 

motor life is estimated to be halved) Check for under-voltage and over-voltage 

conditions. 

• Balance the three-phase power supply. 

• (An Imbalanced voltage can reduce 3 - 5% in motor input power) 

• Demand efficiency restoration after motor rewinding. 

Fans 

• Use smooth, well-rounded air inlet cones for fan air intakes. 

• Avoid poor flow distribution at the fan inlet. 

• Minimize fan inlet and outlet obstructions. 

• Clean screens, filters, and fan blades regularly. 

• Use aerofoil-shaped fan blades. 

• Minimize fan speed. 

• Use low-slip or flat belts. 

• Check belt tension regularly. 

• Eliminate variable pitch pulleys. 

• Use variable speed drives for large variable fan loads. 

• Use energy-efficient motors for continuous or near-continuous operation 

• Eliminate leaks in ductwork. 
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• Minimize bends in ductwork 

• Turn fans off when not needed. 

 

Blowers 

• Use smooth, well-rounded air inlet ducts or cones for air intakes. 

• Minimize blower inlet and outlet obstructions. 

• Clean screens and filters regularly. 

• Minimize blower speed. 

• Use low-slip or no-slip belts. 

• Check belt tension regularly. 

• Eliminate variable pitch pulleys. 

• Use variable speed drives for large variable blower loads. 

• Use energy-efficient motors for continuous or near-continuous operation. 

• Eliminate ductwork leaks. 

• Turn blowers off when they are not needed. 

 

Pumps 

• Operate pumping near best efficiency point. 

• Modify pumping to minimize throttling. 

• Adapt to wide load variation with variable speed drives or sequenced control of smaller 

offices. 

• Stop running both pumps -- add an auto-start for an on-line spare or add a booster pump 

in the problem area. 

• Use booster pumps for small loads requiring higher pressures. 

• Increase fluid temperature differentials to reduce pumping rates. 

• Repair seals and packing to minimize water waste. 
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Balance the system to minimize flows and reduce pump power requirements. 

• Use siphon effect to advantage: don't waste pumping head with a free-fall (gravity) 

return. 

Chillers 

• Increase the chilled water temperature set point if possible. 

• Use the lowest temperature condenser water available that the chiller can handle. 

• (Reducing condensing temperature by 5.5°C, results in a 20 - 25% decrease in 

compressor power consumption) 

• Increase the evaporator temperature 

• (5.5°C increase in evaporator temperature reduces compressor power consumption by 

20 - 25%) 

• Clean heat exchangers when fouled. 

• (1 mm scale build-up on condenser tubes can increase energy consumption by 40%) 

• Optimize condenser water flow rate and refrigerated water flow rate. 

• Use water-cooled rather than air-cooled chiller condensers. 

• Use energy-efficient motors for continuous or near-continuous operation. 

• Specify appropriate fouling factors for condensers. 

• Do not overcharge oil. 

• Install a control system to coordinate multiple chillers. 

• Study part-load characteristics and cycling costs to determine the most-efficient mode 

for operating multiple chillers. 

• Run the chillers with the lowest operating costs to serve base load. 

• Avoid over sizing - match the connected load. 

• Isolate off-line chillers and cooling towers. 

• Establish a chillers efficiency-maintenance program. Start with an energy audit and 

follow-up, then make a chillers efficiency-maintenance program a part of your 

continuous energy management program. 

HVAC (Heating / Ventilation / Air Conditioning)  

Tune up the HVAC control system. 

• Consider installing a building automation system (BAS) or energy management system 

(EMS) or restoring an out-of-service one. 

• Balance the system to minimize flows and reduce blower/fan/pump power 

requirements. 

• Eliminate or reduce reheat whenever possible. 
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• Use appropriate HVAC thermostat setback. 

• Use building thermal lag to minimize HVAC equipment operating time. 

• In winter during unoccupied periods, allow temperatures to fall as low as possible 

without freezing water lines or damaging stored materials. 

• In summer during unoccupied periods, allow temperatures to rise as high as possible 

without damaging stored materials. 

• Improve control and utilization of outside air. 

• Use air-to-air heat exchangers to reduce energy requirements for heating and cooling of 

outside air. 

• Reduce HVAC system operating hours (e.g. -- night, weekend). 

• Optimize ventilation. 

• Ventilate only when necessary. To allow some areas to be shut down when unoccupied, 

install dedicated HVAC systems on continuous loads (e.g. -- computer rooms). 

• Provide dedicated outside air supply to kitchens, cleaning rooms, combustion 

equipment, etc. to avoid excessive exhausting of conditioned air. 

• Use evaporative cooling in dry climates. 

• Clean HVAC office coils periodically and comb mashed fins. 

• Upgrade filter banks to reduce pressure drop and thus lower fan power requirements. 

• Check HVAC filters on a schedule (at least monthly) and clean/change if appropriate. 

Check pneumatic controls air compressors for proper operation, cycling, and 

maintenance. 

• Isolate air-conditioned loading dock areas and cool storage areas using highspeed doors 

or clear PVC strip curtains. 

• Install ceiling fans to minimize thermal stratification in high-bay areas. 

• Relocate air diffusers to optimum heights in areas with high ceilings. 

• Consider reducing ceiling heights. 

• Eliminate obstructions in front of radiators, baseboard heaters, etc. 

• Check reflectors on infrared heaters for cleanliness and proper beam direction. 

• Use professionally-designed industrial ventilation hoods for dust and vapor control. 

• Use local infrared heat for personnel rather than heating the entire area. 

• Use spot cooling and heating (e.g. -- use ceiling fans for personnel rather than cooling 

the entire area). 

• Purchase only high-efficiency models for HVAC offices. 

• Put HVAC window offices on timer control. 
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• Don't oversize cooling offices. (Oversized offices will "short cycle" which results in 

poor humidity control.) 

• Install multi-fueling capability and run with the cheapest fuel available at the time. 

• Consider dedicated make-up air for exhaust hoods. (Why exhaust the air conditioning 

or heat if you don't need to?) Minimize HVAC fan speeds. 

• Consider desiccant drying of outside air to reduce cooling requirements in humid 

climates. 

• Seal leaky HVAC ductwork. 

• Seal all leaks around coils. 

• Repair loose or damaged flexible connections (including those under air handling 

offices). 

• Eliminate simultaneous heating and cooling during seasonal transition periods. 

• Zone HVAC air and water systems to minimize energy use. 

• Inspect, clean, lubricate, and adjust damper blades and linkages. 

• Establish an HVAC efficiency-maintenance program. Start with an energy audit and 

follow-up, then make an HVAC efficiency-maintenance program a part of your 

continuous energy management program. 

Lighting 

• Reduce excessive illumination levels to standard levels using switching; delamping, 

etc. (Know the electrical effects before doing de-lamping.) 

• Aggressively control lighting with clock timers, delay timers, photocells, and/or 

occupancy sensors. 

• Install efficient alternatives to incandescent lighting, mercury vapour lighting, etc. 

Efficiency (lumens/watt) of various technologies range from best to worst 

approximately as follows: low pressure sodium, high-pressure sodium, metal halide, 

fluorescent, mercury vapour, incandescent. 

• Select ballasts and lamps carefully with high power factor and long-term efficiency in 

mind. 

• Upgrade obsolete fluorescent systems to Compact fluorescents and electronic ballasts 

• Consider lowering the fixtures to enable using less of them. 

• Consider day lighting, sky lights, etc. 

• Consider painting the walls a lighter colour and using less lighting fixtures or lower 

wattages. 

• Use task lighting and reduce background illumination. 

• Re-evaluate exterior lighting strategy, type, and control. Control it aggressively. 

• Change exit signs from incandescent to LED. 
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DG sets 

• Optimize loading 

• Use waste heat to generate steam/hot water /power an absorption chiller or preheat 

process or utility feeds. 

• Use jacket and head cooling water for process needs 

Clean air filters regularly 

Insulate exhaust pipes to reduce DG set room temperatures Use cheaper 

heavy fuel oil for capacities more than 1MW 

Buildings 

• Seal exterior cracks / openings / gaps with caulk, gasketing, weather stripping, etc. 

• Consider new thermal doors, thermal windows, roofing insulation, etc. 

• Install windbreaks near exterior doors. 

• Replace single-pane glass with insulating glass. 

• Consider covering some window and skylight areas with insulated wall panels inside 

the building. 

• If visibility is not required but light is required, consider replacing exterior windows 

with insulated glass block. 

• Consider tinted glass, reflective glass, coatings, awnings, overhangs, draperies, blinds, 

and shades for sunlit exterior windows. 

• Use landscaping to advantage. 

• Add vestibules or revolving doors to primary exterior personnel doors. 

• Consider automatic doors, air curtains, strip doors, etc. at high-traffic passages between 

conditioned and non-conditioned spaces. Use self-closing doors if possible. 

• Use intermediate doors in stairways and vertical passages to minimize building stack 

effect. 

• Use dock seals at shipping and receiving doors. 

• Bring cleaning personnel in during the working day or as soon after as possible to 

minimize lighting and HVAC costs. 

Water & Wastewater 

• Recycle water, particularly for uses with less-critical quality requirements. 

• Recycle water, especially if sewer costs are based on water consumption. 

• Balance closed systems to minimize flows and reduce pump power requirements. 

Eliminate once-through cooling with water. 

Use the least expensive type of water that will satisfy the requirement. 
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Fix water leaks. 

• Test for underground water leaks. (It's easy to do over a holiday shutdown.)  Check 

water overflow pipes for proper operating level. 

• Automate blow down to minimize it. 

• Provide proper tools for wash down -- especially self-closing nozzles. 

• Install efficient irrigation. 

• Reduce flows at water sampling stations. 

• Eliminate continuous overflow at water tanks. 

• Promptly repair leaking toilets and faucets. 

• Use water restrictors on faucets, showers, etc. 

• Use self-closing type faucets in restrooms. 

• Use the lowest possible hot water temperature. 

• Do not use a heating system hot water boiler to provide service hot water during the 

cooling season -- install a smaller, more-efficient system for the cooling season service 

hot water. 

• If water must be heated electrically, consider accumulation in a large insulated storage 

tank to minimize heating at on-peak electric rates. 

• Use multiple, distributed, small water heaters to minimize thermal losses in large piping 

systems. 

• Use freeze protection valves rather than manual bleeding of lines. 

• Consider leased and mobile water treatment systems, especially for deionized water. 

• Seal sumps to prevent seepage inward from necessitating extra sump pump operation. 

• Install pre-treatment to reduce TOC and BOD surcharges. 

• Verify the water meter readings. (You'd be amazed how long a meter reading can be 

estimated after the meter breaks or the meter pit fills with water!) 

• Verify the sewer flows if the sewer bills are based on them 
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Miscellaneous 

• Meter any unmetered utilities to know what normal efficient use is. Track down causes 

of deviations. 

• Shut down spare, idling, or unneeded equipment. 

• Make sure that all of the utilities to redundant areas are turned off -- including utilities 

like compressed air and cooling water. 

• Install automatic control to efficiently coordinate multiple air compressors, chillers, 

cooling tower cells, boilers, etc. 

• Renegotiate utilities contracts to reflect current loads and variations. 

• Consider buying utilities from neighbours, particularly to handle peaks. 

• Leased space often has low-bid inefficient equipment. Consider upgrades if your lease 

will continue for several more years. 

• Adjust fluid temperatures within acceptable limits to minimize undesirable heat transfer 

in long pipelines. 

• Minimize use of flow bypasses and minimize bypass flow rates. 

• Provide restriction orifices in purges (nitrogen, steam, etc.). 

• Eliminate unnecessary flow measurement orifices. 

• Consider alternatives to high-pressure drops across valves. 

• Turn off winter heat tracing that is on in summer. 
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EXECUTIVE SUMMARY 

 
The assignment was conducted and the following areas have been covered in the study: 

 
 Electricity Bill 

 
 Distribution Network 

 
 DG Sets 

 
 Lights 

 
 Air Conditioning Load 

 
 Solar Power, etc. 

 
The summary of the observations and recommendations from the energy management study of 

the college building is given below: 

 
The Running Maximum Demand (kVA) of the college varies monthly. The power factor also 

varies, affecting the demand and billing. Details of Power Factor are provided in the report. 

 

 

 

A STATUS OF THE COLLEGE BUILDING 

 
A.1 General 

 
Yashoda Technical Campus Faculty of Engineering is affiliated with Dr. 

Babasaheb Ambedkar Technological University Lonere, established in 2011. It 

offers higher education in Engineering and Technology and is located on the 

outskirts of Satara city. 

 

A.2 Energy Sources 

 
Electricity is the major energy source of the college, supplied by MSEDCL Maharashtra. Diesel 

fuel is used in the DG set for in-house electricity generation during power cuts. Solar power 

station of 67kW capacity is installed. 

 

A.3 Energy Consumption 
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The applicable electrical tariff consists of a fixed cost (Demand Charges) and unit (kWh) rate. 

The average monthly unit consumption and electricity bill amount for the last 12 months are 

provided below: 

 
 

BILLING HISTORY 

Bill Month Units Bill Demand(KVA) Bill 
Amount 

APR-19 22,798 86 3,33,811 

MAR-19 20,755 63 2,90,168 

FEB-19 16,026 63 2,28,869 

JAN-19 17,733 63 2,56,986 

DEC-18 16,053 63 2,31,422 

NOV-18 14,866 63 2,12,039 

OCT-18 19,355 63 2,83,137 

SEP-18 16,558 63 2,36,620 

AUG-18 15,356 63 1,94,176 

JUL-18 15,367 63 1,91,284 

JUN-18 15,397 63 1,99,274 

MAY-18 20,612 66 2,57,341 

 

 

A.4 DG Sets 

 
There is one DG set of 82 kVA capacity installed in the college. Due to minimal power cuts, 

the running hours of the DG set are very limited. 

 

A.5 Air Conditioning 

 
The college has various air-conditioning units to maintain comfort temperature in the offices 

and classrooms. 
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SECTION 1: Electrical Supply & Billings 

 
1.1 ELECTRICAL SUPPLY 

 
The college receives electrical supply from MSEDCL Maharashtra. One energy meter and a 

transformer of 11 kV/ 433 V, 990 kVA capacity are installed. 

 

1.2 SANCTIONED DEMAND 

 
The sanctioned demand for the college is 198.6 kW. The running maximum demand and fixed 

cost from the electricity bill are detailed below: 

 
 

Bill 

Mont

h 

Sanctioned 

Demand 

(kVA) 

Running Max. 

Demand 

(kVA) 

Fixed 

Cost 

(Rs) 

APR-19 125 86 3,33,811 

MAR-19 125 63 2,90,168 

FEB-19 125 63 2,28,869 

JAN-19 125 63 2,56,986 

DEC-18 125 63 2,31,422 

NOV-18 125 63 2,12,039 

OCT-18 125 63 2,83,137 

SEP-18 125 63 2,36,620 

AUG-18 125 63 1,94,176 

JUL-18 125 63 1,91,284 

JUN-18 125 63 1,99,274 

MAY-18 125 66 2,57,341 

1.3 POWER FACTOR 

 
The power factor for the college varies monthly, impacting the billing and demand charges. 

Improvements in the power factor could result in significant cost savings. 

 

1.4 DISTRIBUTION NETWORK 
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The main electrical panel and distribution cables are adequate, with no signs of overheating or 

insulation damage, ensuring minimal distribution losses. 

 

1.5 DG SETS 

 
An energy meter should be installed on the DG set to monitor its efficiency, unit generation, 

and diesel consumption. 

 

 

 
1.6. SAVING IN COST 

CALCULATION. Given Data 

from 
Energy Bill 

 

Item Value 

Current Sanctioned 
Demand 

125 kVA 

Actual Demand 86 kVA 

Current Demand Charges ₹ 28,152 

Calculation Details 
 

Calculation Step Value 

Rate per kVA ₹391 per kVA 

Reduced Sanctioned Demand 
(Example) 

90 kVA 

New Demand Charges for 80 kVA Nil 

Monthly Cost Savings Nil 

Total Cost of Demand Controller Nil 

Simple Payback Period Nil 

Summary Table 

 

Item Amount 

Current Sanctioned Demand 125 kVA 

Actual Demand 86 kVA 

Current Demand Charges ₹28,152.00 

Rate per kVA ₹391 per kVA 

Reduced Sanctioned Demand Nil 

New Demand Charges (for 80 
kVA) 

Nil 

Monthly Cost Savings Nil 

Total Cost of Demand Controller Nil 

Simple Payback Period Nil 
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USE OF ELECTRICITY DURING PEAK HOUR AND OFF-PEAK HOUR 

The applicable electricity tariff is not also based on timing of the day but it may not be applicable in 

case of domestic LT/ HT type connection. This will also helpful in maintaining the demand graph. It is 

recommended to avoid use of electrical gadget for cleaning, watering etc. during the peak hours. This 

type of work should be operational during the off peak hour. 

 

1.7 POWER FACTOR 
 

Paramete
r 

Before APFC 
Panel 

After APFC Panel 

Power 
Factor 

0.94       

Sanctioned 
kVA 

12
5 

12
5 

    

Maximum Demand 
(kW) 

75    

Reactive Power 
(kVAR) 

88.
9 

17.625 

Energy Charges (for 
estimation) 

77,354.79 

Time 1 month (720 hours)    

Rate Rs. 971per kVAR-
hour 

   

Reactive Energy Charges 
Estimate 

Rs. 66644.30 

Estimated Cost 
Savings 

- Rs. 11325.45 

 

 
1.8 DISTRIBUTION NETWORK 
There is a main electrical panel installed near the DG Set. All the distribution cables are going 

from the main panel to all the buildings, submersible pump, street light etc. Sub panels are 

installed in the buildings. There is a taping on each floor from the raising mains. 

During the study, it was observed that the conductor size is good according to ampere load. No 

any conductor was found over heated or its insulation burnt. Adequate size of conductor is going 

to feed the utility area. So, distribution losses are within the limit. 

 

 

1.9 D G SETS 
There is a DG set available in the college of capacity 82 kVA for in house generation of electricity. As 

the power supply is very good in the area so the running hour of DG set is very less. 

It is advisable to put an energy meter on each DG set then it would be easy to conduct the efficiency of 

DG set. This way, the operator could also note down the unit generation and oil consumed. The operator 

may record the operating parameters of the sets in the following manner in future. 

The mechanical details like temperature, lube oil etc. should be in addition to the above. From the above 

data, the management may calculate the offices generated by the DG set in an hour and total diesel 
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consumption. The offices generated per litre of diesel consumed can hence be calculated on an hourly 

basis. Thereafter, the monthly figures can be calculated in the similar fashion. 

It may be noted that the efficiency of the DG set depends largely on the operating load factor. 
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The maximum efficiency of the DG set is available at about 80-85% load factor. 

 

 

SECTION 2 Lights, Air-condition & Solar PV 

 

 
2.1 LIGHTING 

 
 

The total lighting (luminary) load of the college is about 8 kW which includes Fluorescent tubes 36w/ 

40w, LED lights 12w/ 36w etc. LED lights is good from energy efficiency point of view. 

LED tube lights are also available in the market, which is also good from energy efficiency point of 

view. Whenever 36/40w tube gets fuse (not in warranty period) then it could be replaced by 18w/ 9w 

LED tube. There are 20 nos of street lights which are working on solar power with battery. These lights 

are switched ON in the night with the help of timer. 

During study, tube lights were ON in the class room and it was observed that lux level was good (240 – 
320) in the class room near to window. But Lux level was down (120 – 200) near the entrance door and 

its wall side. It is advisable to increase some tube lights in the class room for better lux value. 

 

2.2 Air Conditioning Load 
 

In the Unit/ college, there are package unit of 6 x 10TR, 4 x 8.5 TR, 8 nos of cassette unit (5 x 2TR, 3 

x 3TR) and 15 nos of 2 TR split units Air-conditioners to maintain comfort temperature in the 

Auditorium/ office etc. Package units are installed mainly for the Auditorium. 

 

 
Due to the study being done in winters, the Energy efficiency assessment could not be done for the ACs. 

However, it was observed that some split ACs fitted in the office carries 5 star, which is good from 

energy efficiency point of view. It is recommended that whenever new split/ window ACs are being 

installed, it should be 5 star rated. Filters of package units were also checked during study which was 

found very clean. 

 

 

 
 

Energy Consumption in star rated split office is given above for information. 

S.No. Type of Ac Rated TR Star KW 

1 Split 1.5 * 1.91 - 2.1 

2 Split 1.5 ** 1.75 - 1.9 

3 Split 1.5 *** 1.65 - 1.74 

4 Split 1.5 **** 1.55 - 1.64 

5 Split 1.5 ***** 1.45 - 1.54 
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Star rated window ACs are also available in the market. It also consumes similar power as there in split 

office. Proper cleaning of ACs are very important for its output performance. At least, once in two 

months cleaning of ACs filter is recommended during the season. 

2.3 SOLAR POWER GENERATION 

There is a Solar Photovoltaic (SPV) unit for Power Generation with capacity 67 kW. The SPV is 

connected with the LT supply with some relay/sensor which keeps senses of electrical supply. When 

there is electrical supply, the SPV will generate electricity. As the electrical supply goes off, the SPV 

will not generate any electricity. SPV will also not generate electricity when there is electrical supply 

of DG set. 

 

The best use of SPV is to put all lighting, exhaust fan load, fan load etc. on it. Some intelligent relay/ 

sensor need to install for better management. The energy meter should also be calibrated by third party 

once in a year or two years. This way, the SPV will continue supply even there is utility supply available 

or not and it will also help in saving a substantial amount in the electricity bill. It was also observed that 

electrical data like daily/ weekly/ monthly units generated by SPV are not recorded in the register or in 

soft copy. 

 

The SPV system should be installed along with Net metering system. For this, there is a proper format 

in the concerned MSEDCL, MAHARASHTRA office to install Net metering. Benefits of net metering 

is given below: 

 

Advantage of Net Metering 

 
1. Financial benefit for the system owner 

 

Since the system owner is charged for the net energy consumed from the utility grid, the owner gets 

financial benefits. Eg. If energy generation < energy consumed: owner pays just for the net amount. If 

energy generation > energy consumed: the owner gets credit for excess generation. 

 

 

2. Avoid the use of batteries 

 

In a grid connected solar pv system, any excess energy generated can be fed back to local utility grid 

and can be taken back at later stage when required. Thus, there is no need to store the surplus energy in 

batteries for later use, thus, avoiding the heavy costs of batteries. Also, since batteries are eliminated, 

the maintenance costs of the system also reduce to a great extent. Batteries may be required only when 

there are frequent power fluctuations/outages. 

 
3. Produce more today, use that tomorrow 

 
If there is a surplus of power generation than the consumption, the surplus can be fed into grid system 

and if consumption increases, it can be taken from the grid. 
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General Energy Conservation Tips 

 
 

Electricity 

• Schedule your operations to maintain a high load factor 

• Minimize maximum demand by tripping loads through a demand controller 

• Use standby electric generation equipment for on-peak high load periods. 

• Correct power factor to at least 0.99 under rated load conditions. 

• Set transformer taps to optimum settings. 

• Shut off unnecessary computers, printers, and copiers at night. 

 

Motors 

• Properly size to the load for optimum efficiency. 

• (High efficiency motors offer of 4 - 5% higher efficiency than standard motors) 

• Check alignment. 

• Provide proper ventilation 

• (For every 10°C increase in motor operating temperature over recommended peak, the 

motor life is estimated to be halved) Check for under-voltage and over-voltage 

conditions. 

• Balance the three-phase power supply. 

• (An Imbalanced voltage can reduce 3 - 5% in motor input power) 

• Demand efficiency restoration after motor rewinding. 

Fans 

• Use smooth, well-rounded air inlet cones for fan air intakes. 

• Avoid poor flow distribution at the fan inlet. 

• Minimize fan inlet and outlet obstructions. 

• Clean screens, filters, and fan blades regularly. 

• Use aerofoil-shaped fan blades. 

• Minimize fan speed. 

• Use low-slip or flat belts. 

• Check belt tension regularly. 

• Eliminate variable pitch pulleys. 

• Use variable speed drives for large variable fan loads. 

• Use energy-efficient motors for continuous or near-continuous operation 

• Eliminate leaks in ductwork. 
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• Minimize bends in ductwork 

• Turn fans off when not needed. 

 

Blowers 

• Use smooth, well-rounded air inlet ducts or cones for air intakes. 

• Minimize blower inlet and outlet obstructions. 

• Clean screens and filters regularly. 

• Minimize blower speed. 

• Use low-slip or no-slip belts. 

• Check belt tension regularly. 

• Eliminate variable pitch pulleys. 

• Use variable speed drives for large variable blower loads. 

• Use energy-efficient motors for continuous or near-continuous operation. 

• Eliminate ductwork leaks. 

• Turn blowers off when they are not needed. 

 

Pumps 

• Operate pumping near best efficiency point. 

• Modify pumping to minimize throttling. 

• Adapt to wide load variation with variable speed drives or sequenced control of smaller 

offices. 

• Stop running both pumps -- add an auto-start for an on-line spare or add a booster pump 

in the problem area. 

• Use booster pumps for small loads requiring higher pressures. 

• Increase fluid temperature differentials to reduce pumping rates. 

• Repair seals and packing to minimize water waste. 
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Balance the system to minimize flows and reduce pump power requirements. 

• Use siphon effect to advantage: don't waste pumping head with a free-fall (gravity) 

return. 

Chillers 

• Increase the chilled water temperature set point if possible. 

• Use the lowest temperature condenser water available that the chiller can handle. 

• (Reducing condensing temperature by 5.5°C, results in a 20 - 25% decrease in 

compressor power consumption) 

• Increase the evaporator temperature 

• (5.5°C increase in evaporator temperature reduces compressor power consumption by 

20 - 25%) 

• Clean heat exchangers when fouled. 

• (1 mm scale build-up on condenser tubes can increase energy consumption by 40%) 

• Optimize condenser water flow rate and refrigerated water flow rate. 

• Use water-cooled rather than air-cooled chiller condensers. 

• Use energy-efficient motors for continuous or near-continuous operation. 

• Specify appropriate fouling factors for condensers. 

• Do not overcharge oil. 

• Install a control system to coordinate multiple chillers. 

• Study part-load characteristics and cycling costs to determine the most-efficient mode 

for operating multiple chillers. 

• Run the chillers with the lowest operating costs to serve base load. 

• Avoid over sizing - match the connected load. 

• Isolate off-line chillers and cooling towers. 

• Establish a chillers efficiency-maintenance program. Start with an energy audit and 

follow-up, then make a chillers efficiency-maintenance program a part of your 

continuous energy management program. 

HVAC (Heating / Ventilation / Air Conditioning)  
Tune up the HVAC control system. 

• Consider installing a building automation system (BAS) or energy management system 

(EMS) or restoring an out-of-service one. 

• Balance the system to minimize flows and reduce blower/fan/pump power 

requirements. 

• Eliminate or reduce reheat whenever possible. 
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• Use appropriate HVAC thermostat setback. 

• Use building thermal lag to minimize HVAC equipment operating time. 

• In winter during unoccupied periods, allow temperatures to fall as low as possible 

without freezing water lines or damaging stored materials. 

• In summer during unoccupied periods, allow temperatures to rise as high as possible 

without damaging stored materials. 

• Improve control and utilization of outside air. 

• Use air-to-air heat exchangers to reduce energy requirements for heating and cooling of 

outside air. 

• Reduce HVAC system operating hours (e.g. -- night, weekend). 

• Optimize ventilation. 

• Ventilate only when necessary. To allow some areas to be shut down when unoccupied, 

install dedicated HVAC systems on continuous loads (e.g. -- computer rooms). 

• Provide dedicated outside air supply to kitchens, cleaning rooms, combustion 

equipment, etc. to avoid excessive exhausting of conditioned air. 

• Use evaporative cooling in dry climates. 

• Clean HVAC office coils periodically and comb mashed fins. 

• Upgrade filter banks to reduce pressure drop and thus lower fan power requirements. 

• Check HVAC filters on a schedule (at least monthly) and clean/change if appropriate. 

Check pneumatic controls air compressors for proper operation, cycling, and 

maintenance. 

• Isolate air-conditioned loading dock areas and cool storage areas using highspeed doors 

or clear PVC strip curtains. 

• Install ceiling fans to minimize thermal stratification in high-bay areas. 

• Relocate air diffusers to optimum heights in areas with high ceilings. 

• Consider reducing ceiling heights. 

• Eliminate obstructions in front of radiators, baseboard heaters, etc. 

• Check reflectors on infrared heaters for cleanliness and proper beam direction. 

• Use professionally-designed industrial ventilation hoods for dust and vapor control. 

• Use local infrared heat for personnel rather than heating the entire area. 

• Use spot cooling and heating (e.g. -- use ceiling fans for personnel rather than cooling 

the entire area). 

• Purchase only high-efficiency models for HVAC offices. 

• Put HVAC window offices on timer control. 
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• Don't oversize cooling offices. (Oversized offices will "short cycle" which results in 

poor humidity control.) 

• Install multi-fueling capability and run with the cheapest fuel available at the time. 

• Consider dedicated make-up air for exhaust hoods. (Why exhaust the air conditioning 

or heat if you don't need to?) Minimize HVAC fan speeds. 

• Consider desiccant drying of outside air to reduce cooling requirements in humid 

climates. 

• Seal leaky HVAC ductwork. 

• Seal all leaks around coils. 

• Repair loose or damaged flexible connections (including those under air handling 

offices). 

• Eliminate simultaneous heating and cooling during seasonal transition periods. 

• Zone HVAC air and water systems to minimize energy use. 

• Inspect, clean, lubricate, and adjust damper blades and linkages. 

• Establish an HVAC efficiency-maintenance program. Start with an energy audit and 

follow-up, then make an HVAC efficiency-maintenance program a part of your 

continuous energy management program. 

Lighting 

• Reduce excessive illumination levels to standard levels using switching; delamping, 

etc. (Know the electrical effects before doing de-lamping.) 

• Aggressively control lighting with clock timers, delay timers, photocells, and/or 

occupancy sensors. 

• Install efficient alternatives to incandescent lighting, mercury vapour lighting, etc. 

Efficiency (lumens/watt) of various technologies range from best to worst 

approximately as follows: low pressure sodium, high-pressure sodium, metal halide, 

fluorescent, mercury vapour, incandescent. 

• Select ballasts and lamps carefully with high power factor and long-term efficiency in 

mind. 

• Upgrade obsolete fluorescent systems to Compact fluorescents and electronic ballasts 

• Consider lowering the fixtures to enable using less of them. 

• Consider day lighting, sky lights, etc. 

• Consider painting the walls a lighter colour and using less lighting fixtures or lower 

wattages. 

• Use task lighting and reduce background illumination. 

• Re-evaluate exterior lighting strategy, type, and control. Control it aggressively. 

• Change exit signs from incandescent to LED. 
 

 

Page | 14 

103



 

DG sets 

• Optimize loading 

• Use waste heat to generate steam/hot water /power an absorption chiller or preheat 

process or utility feeds. 

• Use jacket and head cooling water for process needs 

Clean air filters regularly 

Insulate exhaust pipes to reduce DG set room temperatures Use cheaper 

heavy fuel oil for capacities more than 1MW 

Buildings 

• Seal exterior cracks / openings / gaps with caulk, gasketing, weather stripping, etc. 

• Consider new thermal doors, thermal windows, roofing insulation, etc. 

• Install windbreaks near exterior doors. 

• Replace single-pane glass with insulating glass. 

• Consider covering some window and skylight areas with insulated wall panels inside 

the building. 

• If visibility is not required but light is required, consider replacing exterior windows 

with insulated glass block. 

• Consider tinted glass, reflective glass, coatings, awnings, overhangs, draperies, blinds, 

and shades for sunlit exterior windows. 

• Use landscaping to advantage. 

• Add vestibules or revolving doors to primary exterior personnel doors. 

• Consider automatic doors, air curtains, strip doors, etc. at high-traffic passages between 

conditioned and non-conditioned spaces. Use self-closing doors if possible. 

• Use intermediate doors in stairways and vertical passages to minimize building stack 

effect. 

• Use dock seals at shipping and receiving doors. 

• Bring cleaning personnel in during the working day or as soon after as possible to 

minimize lighting and HVAC costs. 

Water & Wastewater 

• Recycle water, particularly for uses with less-critical quality requirements. 

• Recycle water, especially if sewer costs are based on water consumption. 

• Balance closed systems to minimize flows and reduce pump power requirements. 

Eliminate once-through cooling with water. 

Use the least expensive type of water that will satisfy the requirement. 
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Fix water leaks. 

• Test for underground water leaks. (It's easy to do over a holiday shutdown.) Check 

water overflow pipes for proper operating level. 

• Automate blow down to minimize it. 

• Provide proper tools for wash down -- especially self-closing nozzles. 

• Install efficient irrigation. 

• Reduce flows at water sampling stations. 

• Eliminate continuous overflow at water tanks. 

• Promptly repair leaking toilets and faucets. 

• Use water restrictors on faucets, showers, etc. 

• Use self-closing type faucets in restrooms. 

• Use the lowest possible hot water temperature. 
 

• Do not use a heating system hot water boiler to provide service hot water during the 

cooling season -- install a smaller, more-efficient system for the cooling season service 

hot water. 

• If water must be heated electrically, consider accumulation in a large insulated storage 

tank to minimize heating at on-peak electric rates. 

• Use multiple, distributed, small water heaters to minimize thermal losses in large piping 

systems. 

• Use freeze protection valves rather than manual bleeding of lines. 

• Consider leased and mobile water treatment systems, especially for deionized water. 

• Seal sumps to prevent seepage inward from necessitating extra sump pump operation. 

• Install pre-treatment to reduce TOC and BOD surcharges. 

• Verify the water meter readings. (You'd be amazed how long a meter reading can be 

estimated after the meter breaks or the meter pit fills with water!) 

• Verify the sewer flows if the sewer bills are based on them 
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Miscellaneous 

• Meter any unmetered utilities to know what normal efficient use is. Track down causes of 

deviations. 

• Shut down spare, idling, or unneeded equipment. 

• Make sure that all of the utilities to redundant areas are turned off -- including utilities like 

compressed air and cooling water. 

• Install automatic control to efficiently coordinate multiple air compressors, chillers, cooling 

tower cells, boilers, etc. 

• Renegotiate utilities contracts to reflect current loads and variations. 

• Consider buying utilities from neighbours, particularly to handle peaks. 

• Leased space often has low-bid inefficient equipment. Consider upgrades if your lease will 

continue for several more years. 

• Adjust fluid temperatures within acceptable limits to minimize undesirable heat transfer in long 

pipelines. 

• Minimize use of flow bypasses and minimize bypass flow rates. 

• Provide restriction orifices in purges (nitrogen, steam, etc.). 

• Eliminate unnecessary flow measurement orifices. 

• Consider alternatives to high-pressure drops across valves. 

• Turn off winter heat tracing that is on in summer. 
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