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GREEN AUDIT REPORT 

MAHATMA GANDHI UNIVERSITY OF MEDICAL SCIENCES 
& TECHNOLOGY 

 

 

1. INTRODUCTION TO GREEN AUDIT 

Green audit is a useful tool to determine how and where the most energy or water resources are 

being used; and can then considerations be given on how to implement changes and make 

savings. It can also be used to determine the type and volume of waste, which can be used for a 

recycling project or to improve waste minimization plan. It can create health consciousness and 

promote environmental awareness, values and ethics. It imparts a better understanding of Green 

impact on campus to staff and students.        

 

2.  OBSERVATIONS 

Project is located in the vicinity of many trees (species) to maintain the bio-diversity. Approx 

2050 nos. of trees are in project which includes various species.    

Table 1: List of Trees  

S. No  Name of Tree  Botanical name        Quantity  

1. Neem  Azadirachata indica 1173 

2. Ashok Saraca asoca 247 

3. Jamun Syzygium cumini 15 

4. Devil’s tree Alstonia scholaris 42 

5. Nimbu Citrus × limon 25 

6. Shahtoot Morus alba 7 

7. Kachnar Bauhinia variegata 16 

8. Karanj Millettia pinnata 42 

9. Pilkhan Ficus virens 18 

10. Aam Mangifera indica 20 

11. Gulmohar Delonix regia 30 

12. Shisham Dalbergia sissoo 74 
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13. Ardu Ailanthus excels  29 

14. chilli Capsicum frutescens 6 

15. Ber Ziziphus mauritiana 3 

16. Imli Tamarindus indica 4 

17. Arjun Terminalia arjuna 14 

18. Terminal Apical bud 20 

19. Amaltas Cassia fistula 8 

20. Kesha postulates Pandanus odorife 47 

21. Desi babul Vachellia nilotica 5 

22. Leswa tree Cordia myxa 1 

23. Khejri Prosopis cineraria 3 

24. Supari palm Areca catechu 21 

25. Ponis palm Beaucarnea recurvata 3 

26. Paikas panda Ficus benjamina 46 

28. Khajur Phoenix dactylifera 2 

29. Belpatra Bael - aegle marmelos 4 

30. Bajna Zanthoxylum rhetsa 9 

31. Gular Ficus racemosa 1 

32. Sajna Moringa oleifera 1 

33. Anar Punica granatum 15 

35. Mahogany Swietenia macrophylla 4 

36. Champa Magnolia champaca 11 

37. Amla Phyllanthus emblica 6 

38. Silver oak Grevillea robusta 6 

39. Bargad Ficus benghalensis 3 

40. Chiku Manilkara zapota 14 

41. Paras pipal Thespesia populnea 29 

42. Pipal Ficus religiosa 5 

44. Mehandi Lawsonia inermis 3 

45. Arka badam Calotropis gigantea 7 

47. Chilla Casearia graveolens - 2 

48. Gudhal Hibiscus rosa-sinensis 9 

 Total   2050 
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3. INITIATIVES   

A group of 500 students has been made as green army which includes activities like tree 

plantation drives, cleanliness drives, poster making competition and other activities are done on a 

regular basis to inculcate the feeling of awareness for the environment. A concept of tree 

adoption has been started in the campus where the students along with the gardeners would take 

care of the plants.    
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Figures : Photographs showing Plantation 

Oxygen Calculation - On average, a mature, healthy tree can produce around 5 to 10 

kilograms of oxygen per year. This estimate is based on a study published in the Journal of 

Arboriculture. a general approximation, and the actual amount can vary widely depending on 

the factors mentioned earlier. 

If we use the conservative estimate of 5 kilograms of oxygen per year for a single mature 

tree. Now, let's calculate the amount of oxygen that 2050 trees would generate in a year: 

Total oxygen generated by 2050 trees per year = 5 kilograms/tree * 2050 trees 

Total oxygen generated = 10,250 kilograms per year 

 

Recommendations  

 Review periodically the list of trees planted in the garden, allot numbers to the trees and keep 

records. Assign scientific names to the trees. 

  The Environmental Committee shall be the source of advice and guidance to staff and 

students on how to implement this Policy.  Ensure that an audit is conducted annually and 

action is taken on the basis of audit report, recommendation and findings.   

 Promote environmental awareness as a part of course work in various curricular areas, 

independent research projects, and community service.   
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 Create awareness of environmental sustainability and take actions to ensure environmental 

sustainability.  Establish a College Environmental Committee that will hold responsibility for 

the enactment, enforcement and review of the Environmental Policy.  

 Celebrate every year Environment Day, Earth Hour, Pollution Control day, water 

conservation day and plant trees and other Eco friendly activies on these days to make the 

campus more Green.   

  Indoor plantation to inculcate interest in students, Bonsai can planted in corridor to bond a 

relation with nature.  Green library should be established. 

 To create awareness about medicinal plants a medicinal plant park should be developed. 

 

******* 

 



 

 

Campus: 

RIICO Institutional Area, Sitapura, Tonk Road, JAIPUR – 302 022 (Raj.) INDIA | Phone : +91-141-2771804 ⦁ 2771777 | Fax : +91-141-2771805 ⦁ 2771807 
Website : www.mgumst.org | Email : info@mgumst.org | Sponsoring Body : India Education Trust 

 

 

 

 

 

 

 

 

 

 

 

 

ENERGY AUDIT REPORT 



Page | 0  
Design2Occupancy Services LLP 

 

 

  

Mahatma Gandhi University of Medical Science & 

Technology, Sitapura Industrial Area, Jaipur, 

 Rajasthan 302022 

ENERGY ASSESSMENT 

REPORT 
 

June 2023 

Submitted by 

DESIGN2OCCUPANCY SERVICES LLP 

A75, D2O Road, Sitapura, Jaipur 

aassa
Highlight



1 
 

 
Ankur Mantri 

BEE Certified Energy Auditor 

CONTENTS 

1 Acknowledgement .................................................................................................................................. 3 

2 Preface ....................................................................................................................................................... 4 

2.1 Energy Audit Team ............................................................................................................................. 4 

3 Abbreviation ............................................................................................................................................. 5 

4 Building Energy Audit ............................................................................................................................ 6 

5 About Mahatma Gandhi University of Medical Sciences & Technology & Colleges ................... 7 

5.1 Description of the Building ................................................................................................................ 8 

5.2 Analysis of Building Electrical Load and Contract Demand ........................................................ 9 

5.2.1 Contract Demand/ Sanction Load ......................................................................................... 9 

5.2.2 Connected Load ...................................................................................................................... 10 

5.2.3 Contract Demand V/s Maximum Running Demand ........................................................ 11 

5.2.4 Electricity Bills Analysis & Energy Consumption Scenario ............................................. 12 

6 Lightings and Controls ......................................................................................................................... 15 

6.1 Lighting fixture load ......................................................................................................................... 16 

6.2 Real facts about lighting ................................................................................................................... 20 

6.2.1 Suggestions for Light .............................................................................................................. 21 

6.2.2 EEM 1 – Replacing existing florescent lights #199 (36W) with 20W LED light ............. 21 

6.2.3 EEM 2 – Daylight & Occupancy sensors for staircase lights ............................................ 23 

6.3 Lux Levels in Hospital Buildings Areas: ....................................................................................... 24 

6.4 Heating Ventilation & Air Conditioning: ...................................................................................... 25 

6.4.1 Heating, ventilation, and air conditioning (HVAC) Load: ............................................... 26 

6.5 HVAC Energy Efficiency Measures: .............................................................................................. 29 



2 
 

 
Ankur Mantri 

BEE Certified Energy Auditor 

6.5.1 EEM 3– Replacement of existing Fan with Energy Efficient Fans ................................... 30 

6.5.2 EEM 4: Replacement of Existing AHU IE2 motor with IE5 motor: ................................. 32 

6.5.3 ECM 5: Integration of Hybrid Thermal Solar Panel (HTS) into VRV System: ............... 33 

7 Renewable Energy System: .................................................................................................................. 34 

7.1 Solar Generation: ............................................................................................................................... 35 

8 Compliances and Certification ............................................................................................................ 42 

9 Annexure: ................................................................................................................................................ 43 

9.1 Checklists: Physical Acceptance & Performance Test:................................................................. 43 

9.2 Electricity Bills: June 2022- May 2023: ............................................................................................ 58 

 

  



3 
 

 
Ankur Mantri 

BEE Certified Energy Auditor 

1 Acknowledgement 

We extend our heartfelt gratitude to the authorities of Mahatma Gandhi University of Medical 

Sciences & Technology for granting us the privilege to conduct the Energy Audit within their 

premises. The opportunity to perform this audit has allowed us to assess and analyse the energy 

consumption patterns, identify areas for improvement, and recommend energy-efficient 

solutions to enhance the facility's sustainability. 

We would like to offer a special word of thanks to Mr. Subodh Beaspal Ji, whose guidance and 

support have been invaluable throughout the entire process. His dedication to promoting energy 

efficiency initiatives and commitment to environmental conservation have been commendable. 

Furthermore, we are deeply appreciative of the committee members and other supporting staff 

of Mahatma Gandhi University of Medical Sciences & Technology for their consistent cooperation 

and assistance during the Energy Audit. Their collaboration in providing necessary data and 

facilitating various tests within the building premises has been instrumental in the successful 

conclusion of this audit. 

The facility and staff members have demonstrated exceptional teamwork and professionalism, 

making the data gathering process seamless and efficient. Their proactive approach and positive 

attitude have significantly contributed to the accuracy and reliability of our findings.  



4 
 

 
Ankur Mantri 

BEE Certified Energy Auditor 

2 Preface 

This report has been prepared for providing the details of the Energy consumption of the 

building and the Energy conservation measures which if deployed can lead to energy savings.  

The instances mentioned in this report are those which came to notice in the course of test audit 

conducted during the June month. The energy audit has been conducted in conformity with the 

Bureau of Energy Efficiency (BEE) energy audit standards and Energy Conservation Building 

Code (ECBC) 2017 baseline standards. 

The work undertaken in the audit of premises include:  

• Investigating how much electricity consumed? 

• Identifying Common Area Lighting Consumption. 

• Identifying cost-effective measures to make energy use more efficient 

• Estimating the potential costs and energy savings of implementing efficiency measures. 

• Monitor energy uses of common areas. 

• Major carried out tasks pertaining to the audit: 

 

2.1 Energy Audit Team 

1. Mr. Ankur Mantri (Certified Energy Auditor) 

Lux level measurements of Hospital angd College Building

Common Area Electricity consumption

Power Consumption of Pumps,chillers,AHU 

Energy bills and tariffs

Energy management practices
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2. Mr. Avinish Kumar 

3. Mr. Sarveshwar Sharma 

4. Mr. Vivek Luhar 

3 Abbreviation 

BEE – Bureau of Energy Efficiency 

ECBC – Energy Conservation Building Code 

ECM – Energy Conservation Measures 

EPI – Energy Performance Index 

HVAC- Heating Ventilation & Air Conditioning 

CFL - Compact Fluorescent Lamp 

kVA – Kilo-Volt-Ampere 

kWh – Kilo-Watt-Hours 

kW – Kilo-Watt 

W - Watt 

LED - Light Emitting Diodes 

BLDC – Brush Less Direct Current 

PF – Power Factor 

CD- Contract demand 

MD – Maximum demand 

AHU – Air Handling Unit 
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HEPA – High Efficiency Particulate Air 

VFD – Variable Frequency Drive 

CT – Cooling Tower 

4 Building Energy Audit 

Based on an inspection of the building (and some measurements), Energy Auditing includes an 

evaluation and analysis of the existing situation and the various measures that could be 

implemented to reduce energy consumption and improve the indoor environment. The results 

are presented in audit report describing the findings and related recommended measures with 

corresponding investments, savings and profit. 

The energy audit in a building is a feasibility with detailed equipment study. This helps in 

identifying energy use among the various services and also in identifying the opportunities for 

energy conservation. The study shall be revealed to the owner, manager, or management team of 

the building for the options available for reducing energy waste. It is to reduce waste of energy 

and money to the minimum, permitted by the climate in which the building is located, its 

functions, occupancy schedules, and other factors. It establishes and maintains an efficient 

balance between a building's annual functional energy requirements and its annual actual 

consumptions. 
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5 About Mahatma Gandhi University of Medical Sciences & 

Technology & Colleges 

Mahatma Gandhi University of Medical Sciences & Technology(MGH) was formally inaugurated 

on 2nd October, 2000. At present this multi - specialty teaching hospital has 1400 beds. MGH also 

provides adequate clinical teaching materials as envisaged by Medical Council of India, Dental 

Council of India, and Indian Nursing Council. 

The world - class infrastructure with the state- of- art medical equipment and highly reputed and 

experienced medical consultants / doctors / paramedical staff of MGH provides clinical support 

to the faculty of medicine resulting into most efficient teaching in these institutions. 

MGH has a fully developed central diagnostic laboratory in biochemistry, microbiology and 

pathology. A well-trained and senior faculty supervises this lab which is one of the biggest in the 

State.  MGH provides well-developed, unique services in the field of Advanced Reproductive 

Techniques (ART), medical and surgical endoscopy and modern blood banking with component 

therapy.  

 

Figure 1 Mahatma Gandhi University of Medical Sciences & Technology 

Mahatma Gandhi University of Medical Sciences & Technology has started its Regional 

Emergency and Trauma Centre approved for Medico Legal Cases (MLC) along with well - 
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equipped ambulance facilities meant to save lives of the victims of road accidents. The efficient 

and effective emergency department is well equipped with intensive care therapy, diagnostics, 

radio-diagnostic including ultrasonography and CT Scan, MRI, Haematology and fully equipped 

operation theatres manned by eminent professionals and experts round-the-clock. This is the first 

trauma centre in the state approved by the Govt. of Rajasthan to deal with medico legal cases 

including road traffic accident and post mortem under the Dept. of Forensic Medicine of 

MGMCH. cases including road traffic accident and post mortem under the Dept. of Forensic 

Medicine of MGMCH. 

5.1 Description of the Building 

• Facility Name/Client: Mahatma Gandhi University of Medical Sciences & Technology 

• Building Operation Since Year- 2000 

• Latitude: - 26.7694° N 

• Longitude: - 75.8546° E 

• Medical Hostels and Hospital Building Operational Hours -  24hours 

• Medical College – 9hours 

• Climate zone - Hot-Dry 

  
Figure 2 Satellite Image of Mahatma Gandhi University of Medical Sciences & Technology 

• Numbers of Buildings – 33 

• Type of Buildings – Hospital and Medical Colleges 

• Air-Conditioned Area – 70-80% 



9 
 

 
Ankur Mantri 

BEE Certified Energy Auditor 

• Energy Audit Team: Design2Occupancy Services LLP 

• Sanctioned load: 6050 Kw 

• Demand Load: 4100 Kw 

Design2Occupancy team has performed Energy audit of the building and has reached to the 

results of the performance of the systems, analysed the energy & water consumption, traced out 

the fault in the process/equipment as findings, suggested the energy conservation measures 

and respective cost analysis of the energy conservation measures. 

 

5.2 Analysis of Building Electrical Load and Contract Demand 

5.2.1 Contract Demand/ Sanction Load 

A customer's contract demand is the amount of power which a customer agrees to pay to have 

available at all times. Because this refers to power which must be made available, as opposed to 

energy which can actually be consumed, contract demand is measured in kilowatts and not 

kilowatt-hours. 

The following image shows the contract demand / Sanctioned load of the building: 

 

Figure 3 Contract Demand 

The contract demand or sanction load of the buildings in the facility is 6178.35 kVA or 6050 kW. 
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5.2.2 Connected Load 

It is defined as the sum of ratings of all electrical equipment’s that are connected at the supply 

point regardless of their status of operation. It depends on the installed equipment without 

measuring or testing their actual demand. Mahatma Gandhi University of Medical Sciences & 

Technology, Jaipur has different types of load in the building. Building loads are majorly divided 

in different category: 

• Lighting Load: The lighting load of the building is approximately 370.44 watts. This refers 

to the total power consumed by all the lighting fixtures installed in the building. The 

lighting load is a crucial factor to consider when designing and managing the electrical 

system of a building, as it directly affects the overall energy consumption. 

• Cooling Load: Air conditioning units are a significant contributor to the overall electrical 

load of a building, accounting for approximately 3044.87 kilowatts (kW) of power 

consumption. This substantial load arises from the high energy demand required to cool 

and maintain comfortable temperatures indoors, particularly during hot weather 

conditions. 

• Equipment’s Load (Medical Equipments, Lifts,): The collective electrical load generated by 

medical equipment, lifts, computers, and other equipment amounts to approximately 

314.84 kilowatts (kW). These essential components play crucial roles in various settings, 

such as hospitals, offices, and industrial facilities, and contribute significantly to the overall 

power demand of the respective environments. 

• Medical equipment, including diagnostic machines, imaging devices, and life-support 

systems, requires a substantial amount of electricity to operate efficiently and deliver 

critical healthcare services. It is essential for healthcare facilities to prioritize energy-

efficient medical equipment to minimize energy consumption while ensuring optimal 

patient care 

• The total connected load of the building amounts to approximately 3730.15 kilowatts 

(kW). This figure represents the sum of all electrical loads connected to the building's 
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power supply, encompassing lighting, air conditioning, heating, ventilation, various 

equipment, appliances, and other electrical systems. 

5.2.3 Contract Demand V/s Maximum Running Demand 

Maximum Running Demand refers to the maximum amount of electrical energy that is being 

consumed at a given time by facility. 

Following table showing the comparison between Contract Demand V/s Maximum Running 

Demand of facility from past 12 months: 

Table 1 Comparison between Contract Demand V/s Maximum Running Demand: 

S. No. Months 
Contract 
Demand 

(kw) 

Max. Running 
Demand(KVA) 

1 Jun-22 4100.00 4,145.4 

2 Jul-22 4100.00 3,916.8 

3 Aug-22 4100.00 3,186 

4 Sep-22 4100.00 3,574.8 

5 Oct-22 4100.00 2,899.8 

6 Nov-22 4100.00 1,926 

7 Dec-22 4100.00 1,641.6 

8 Jan-23 4100.00 1,762.2 

9 Feb-23 4100.00 1,507 

10 Mar-23 4100.00 2,044.8 

11 Apr-23 4100.00 3,112.2 

12 May-23 4100.00 1,641.6 

Total 4100.00 31358.2 
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Figure 4 Comparison of Contract Demand V/s Maximum Running Demand 

It has been observed that maximum running demand (kVA) from past 12 months is always 

lower than contract demand(Kw) of facility which is good to avoid the surplus excess demand 

charges. 

5.2.4 Electricity Bills Analysis & Energy Consumption Scenario 

Tabular and Graphical Representation of total Energy consumption (kWh), Energy supplied 

(kVAh) and PF in facility has described below: 
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Table 2 Comparison between Total Energy consumption (kwh), Energy supplied (kVAh) and PF 

S. No. Months 
Energy Supplied 

(kVAh) 

Energy 
Consumption 

(kWh) 

Power 
Factor 

1 Jun-22 17,95,266 17,54,847 0.977 

2 Jul-22 16,86,114 16,53,930 0.980 

3 Aug-22 15,19,848 14,87,952 0.979 

4 Sep-22 14,25,366 13,85,928 0.972 

5 Oct-22 10,41,939 10,26,594 0.985 

6 Nov-22 8,41,554 8,34,435 0.991 

7 Dec-22 7,42,653 7,39,107 0.995 

8 Jan-23 8,11,503 8,08,488 0.996 

9 Feb-23 3,18,003 3,15,784.8 0.993 

10 Mar-23 8,69,463 8,60,166 0.95 

11 Apr-23 10,58,652 10,,39,383 0.961 

12 May-23 12,02,022 1,168,398 0.972 

Total Energy 
Consumption & 

Supplied 
12442920 1,22,14,847 0.98 
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Figure 5 Energy Consumption v/s Energy Supplied v/s Power factor 

Graphical Representation of total Energy consumption (kWh), Energy supplied (kVAh) and PF 

in facility. 

Observations:  

Overall, the Power factor is varying from 0.95 to 0.99. The average power factor is 0.98 calculated 

from the last 1 year’s utility bills. To maintain Power Factor above 0.95, The current power factor 

range is satisfactory, and it is essential to consistently maintain it within this optimal range. 
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6 Lightings and Controls 

Lighting and controls are essential components of building design and energy management. 

Proper lighting design and efficient control systems play a significant role in optimizing energy 

usage, enhancing occupant comfort, and contributing to overall sustainability efforts. 

Efficient lighting design involves selecting appropriate fixtures, bulbs, or lamps that provide 

sufficient illumination while minimizing energy consumption. Energy-efficient lighting 

options, such as Light Emitting Diodes (LEDs) and Compact Fluorescent Lamps (CFLs), are 

widely used due to their longer lifespan and lower energy usage compared to traditional 

incandescent bulbs. LED lighting, in particular, has become popular for its high energy 

efficiency and controllability. 

Additionally, natural lighting strategies, such as daylighting, aim to utilize natural sunlight to 

illuminate interior spaces, reducing the need for artificial lighting during daylight hours. Well-

designed daylighting systems can enhance the visual appeal of spaces, improve occupants' well-

being, and reduce electricity consumption. 

Lighting Controls: Lighting control systems enable precise management of when and how 

lights are used, optimizing energy consumption. Various control methods can be employed, 

such as: 

• Occupancy sensors: These sensors detect the presence of people in a room and 

automatically switch lights on or off based on occupancy. They help prevent energy 

wastage by turning off lights in unoccupied areas. 

• Daylight sensors: Daylight sensors measure the amount of natural light in a space and 

adjust artificial lighting levels accordingly. They ensure that lights dim or turn off when 

sufficient natural light is available, further saving energy. 
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• Time-based controls: These systems allow pre-programming lighting schedules, turning 

lights on or off at specific times. They are useful for ensuring lights are only active when 

needed, reducing energy consumption during non-operational hours. 

By integrating energy-efficient lighting fixtures with intelligent control systems, building 

owners can achieve substantial energy savings, reduce operational costs, and create more 

comfortable and sustainable environments for occupants. Smart lighting and control 

technologies continue to advance, providing ever-improving options for optimizing energy use 

in buildings. 

6.1 Lighting fixture load  

In the building Fluorescent Lamp, CFL, LED fixtures are installed in interior premises of the 

building. In exterior lighting there are Sodium vapour lamps and LEDs can be found. 

Table 3 Lighting Summary: 

S. No. Area Type of Light Watt Quantity 
Total 

Wattage 

1 MG Hospital LED Lights 36 2333 83,988 

2 Haematology Tower 

LED Lights 36 707 25,452 

3"led light 10 211 2,110 

Tube light 20 18 360 

6"led light 12 148 1,776 

3 SRCC 

LED Lights 36 695 25,020 

3"led light 10 340 3,400 

6"led light 12 310 3,720 
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S. No. Area Type of Light Watt Quantity 
Total 

Wattage 

3 Nursing Building  LED Lights 36 790 28,440 

4 Dharamshala LED Lights 36 725 26,100 

5 Bank  LED Lights 36 32 1,152 

6 Auditorium led lights 36 113 4,068 

7 
Engineering 
Department 

LED Lights 36 25 900 

8 Canteen 1&2 LED Lights 36 42 1,512 

9 LT Building 1 &2 
Tube light 20 15 300 

LED Lights 36 113 4,068 

10 Medical College 1 
Tube light 20 95 1,900 

LED Lights 36 95 3,420 

11 Medical College 2 
Tube light 20 95 1,900 

LED Lights 36 95 3,420 

12 Medical College 3 
Tube light 20 95 1,900 

LED Lights 36 95 3,420 

13 Medical College 4 Tube light 20 95 1,900 
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S. No. Area Type of Light Watt Quantity 
Total 

Wattage 

LED Lights 36 95 3,420 

14 Medical College 5 
Tube light 20 95 1,900 

LED Lights 36 95 3,420 

15 Medical College 6 
Tube light 20 95 1,900 

LED Lights 36 95 3,420 

16 Dental College 1 
Tube light 20 108 2,160 

LED Lights 36 108 3,888 

17 Dental College 2 
Tube light 20 108 2,160 

LED Lights 36 108 3,888 

18 Dental College 3 
Tube light 20 108 2,160 

LED Lights 36 108 3,888 

19 Jr. Boys Hostel 1 
Tube light 20 113 2,260 

LED Lights 36 113 4,068 
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S. No. Area Type of Light Watt Quantity 
Total 

Wattage 

20 Jr. Boys Hostel 2 
Tube light 20 113 2,260 

LED Lights 36 113 4,068 

21 Sr. Boys Hostel 1 
Tube light 20 113 2,260 

LED Lights 36 113 4,068 

22 Sr. Boys Hostel 2 
Tube light 20 113 2,260 

LED Lights 36 113 4,068 

23 Dental Girls Hostel  
Tube light 20 118 2,360 

LED Lights 36 118 4,248 

24 Dental Boys Hostel  
Tube light 20 118 2,360 

LED Lights 36 118 4,248 

25 Hospital Inverter 1 LED Lights 36 125 4,500 

26 Hospital Inverter 2 LED Lights 36 123 4,428 

27 Hospital ICU LED Lights 36 540 19,440 

28 Private Ward LED Lights 36 780 28,080 

29 Ganga  Girls Hostel LED Lights 36 112 4,032 
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S. No. Area Type of Light Watt Quantity 
Total 

Wattage 

30 Gomati Girls Hostel LED Lights 36 112 4,032 

31 Mortuary LED Lights 110 20 2,200 

32 Hospital Gas Plant LED Lights 29 36 1,044 

33 Incinerator Room LED Lights 48 36 1,728 

  
Total(KW) 370.44 

 

       

Figure 6 Corridor Lighting                                                 Figure 7 Interior Lighting 

             

6.2 Real facts about lighting 

➢ Electric lighting burns up to 10-15% of the average energy budget. 

➢ Lighting consumes 18% power in India. 

➢ As per statistics generation of power in India is around 223.343GW. 
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➢ We can save at least 5% of energy from lighting without compromising on quality or 

quantity.  

➢ Light Emitting Diode (LED) bulbs have revolutionized energy-efficient lighting 

➢ LEDs are small, solid light bulbs which are extremely energy-efficient. New LED bulbs are 

grouped in clusters with diffuser lenses which have broadened the applications for LED 

use in the home. 

6.2.1 Suggestions for Light 

➢ Timing Sensor for Exterior Lighting. 

➢ Two way switching system should be done in stairs area. 

➢ Replacement of existing Tube light(20w) with LED Light(36w). 

6.2.2 EEM 1 – Replacing existing florescent lights #199 (36W) with 20W LED 

light  

LEDs (Light-Emitting Diodes) offer numerous benefits compared to traditional lighting 

technologies like incandescent bulbs and compact fluorescent lamps (CFLs). Here are some of 

the key advantages of using LEDs: 

➢ Long-lasting - LED bulbs last up to 10 times as long as compact fluorescents, and far longer 

than typical incandescent. 

➢ Durable - since LEDs do not have a filament, they are not damaged under circumstances 

when a regular incandescent bulb would be broken. Because they are solid, LED bulbs hold 

up well to jarring and bumping. 

➢ Cool- these bulbs do not cause heat build-up; LEDs produce 3.4 btu's/hour, compared to 85 

for incandescent bulbs. This also cuts down on air conditioning costs in the home. 

➢ Mercury-free - no mercury is used in the manufacturing of LEDs. 

➢ More efficient - LED light bulbs use only 2-10 watts of electricity (1/3rd to 1/30th of 

Incandescent or CFL) Small LED flashlight bulbs will extend battery life 10 to 15 times 



22 
 

 
Ankur Mantri 

BEE Certified Energy Auditor 

longer than with incandescent bulbs. Also, because these bulbs last for years, energy is saved 

in maintenance and replacement costs. 

➢ Cost-effective - although LEDs are expensive, the cost is recouped over time and in battery 

savings. For the AC bulbs and large cluster arrays, the best value comes from commercial 

use where maintenance and replacement costs are expensive. 

Light for remote areas - The low power requirement for LEDs, using solar panels becomes more 

practical and less expensive than running an electric line or using a generator for lighting. 

Total existing lighting load with existing lamps = (199 ∗ 36) = 7,164 𝑊 Lighting load after 

replacing with 20W tubes = 185 ∗ 20 = 3,980 𝑊 Reduction in the lighting Load = 7,164 – 3,980 = 

3,184 𝑊 

= 3,184 ∗ 12 ∗ 365 = 1,39,45,920 𝑊ℎ 𝑜𝑟 13,945.92 𝑘𝑊ℎ Assuming that these lamps run for average 

12 hours/day for 365 working days’ /year Total reduction in the energy consumption in a year 

by replacing the lamps - 

Electric Utility rates as mentioned in utility rate is Rs. 8.6 The total cost saving= 13,945 ∗ 8.6 = 

1,19,927/year 

Hence by adopting this EEM it is assumed that approximately cost saving of 1,19,927 INR/Year 

and power consumption saving of 13,945 kWh/year could be achieved. 

Payback Period–  

One unit of 20W LED would cost around 450. 

Total investment on replacing the 185 existing lamps = 199 ∗ 450 = 𝑹𝒔. 𝟖𝟗, 𝟓𝟎𝟎 

Total cost saving on implementation of this EEM = Rs. 1,19,927/year 

The Payback Period would be approx. around 0.75 years 
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6.2.3 EEM 2 – Daylight & Occupancy sensors for staircase lights 

During our site visit, most of the staircase lights were ON. However, the building is operational 

only during the day time and is daylight properly. Hence, it is suggested to switch off the 

artificial lights during the day. The facility may further plan to install occupancy & daylight 

sensors if the manual control is not feasible. 

Installing occupancy & daylight sensors in the staircase – Occupancy Sensors provide automatic 

ON/OFF switching of lighting loads to enhance convenience, security and long-term energy 

savings. Daylight sensors save energy by dimming or turning off electric lighting when 

sufficient daylight is available. The sensor detects light in the space and then adjusts the lights 

to take advantage of daylight, thus conserving energy. These sensors are being incorporated 

into most new projects and as many retrofit / retro commissioning projects as possible. 

Total Lighting Load = 550 * 36 = 19800 W Lighting Load 

Assuming that these lamps runs for average 24 hours/day for 365 working days /year  

19800 * 24* 365 = 17,34,48,000 𝑊ℎ or 1,73,448 Kwh 

After Installation Daylight Sensors lamps runs for average 12 hours/ day for 365 working days 

/ year. 

19800 * 12 * 365 = 8,67,24,000 𝑊ℎ or 86,724 Kwh 

Total Saving After Installation Daylighting sensors = 1,73,448 – 86,724 = 86,724 Kwh 

Electric Utility rates as mentioned in utility rate is Rs. 8.6  

The total cost saving= 86,724 ∗ 8.6 = 7,45,826 /𝑦𝑒𝑎𝑟 

Payback Period– 

One Daylight Sensor is Require for 5 Lights, so 
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110 daylight sensors = 550 Lights 

Cost of One Sensor = 2000 Rs 

Total investment for Installation Daylight Sensors = 110* 2000 = 2,20,000 Rs 

The Payback Period would be approx. around 0.3 years. 

6.3 Lux Levels in Hospital Buildings Areas: 

Lux levels, also known as illuminance, refer to the measurement of the amount of light that falls 

on a surface. It is a critical parameter in lighting design and is used to quantify the brightness 

or intensity of light at a specific point or area. Lux is the SI unit of illuminance and is defined as 

lumens per square meter (lm/m²).  

Lux Level for Hospitals and Healthcare Facilities: 

Patient Rooms: 100-300 lux 

Operating Rooms: 500-1000 lux 

Examination Rooms: 500-750 lux 
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                   Figure 8 Lux Level in Patient Room                                                          Figure 9 Lux Level in Examination Room 

6.4 Heating Ventilation & Air Conditioning: 

Heating, ventilation, and air conditioning (HVAC) is the use of various technologies to control 

the temperature, humidity, and purity of the air in an enclosed space. Its goal is to provide 

thermal comfort and acceptable indoor air quality. HVAC system design is a sub discipline of 

mechanical engineering, based on the principles of thermodynamics, fluid mechanics, and heat 

transfer. HVAC is an important part of residential structures such as single family homes, 

apartment buildings, hotels, and senior living facilities; medium to large industrial and office 

buildings such as skyscrapers and hospitals; vehicles such as cars, trains, airplanes, ships and 

submarines; and in marine environments, where safe and healthy building conditions are 

regulated with respect to temperature and humidity, using fresh air from outdoors. 

Ventilating or ventilation (the "V" in HVAC) is the process of exchanging or replacing air in any 

space to provide high indoor air quality which involves temperature control, oxygen 

replenishment, and removal of moisture, smoke, heat, dust, airborne bacteria, carbon dioxide, 
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and other gases. Ventilation removes unpleasant smells and excessive moisture, introduces 

outside air, keeps interior building air circulating, and prevents stagnation of the interior air.  

6.4.1 Heating, ventilation, and air conditioning (HVAC) Load: 

Table 4 HVAC Load Summary: 

S. 
No. 

Area 
Types of AC 

Total 
Qty 

Total 
Capacity(Ton) 

Connected 
Load (Kw) 

1 
Mahatma 

Gandhi Old 
Hospital 

Split 175 281.4 198.10 

Windows 16 24.5 17.24 

Tower 5 18 12.67 

VRV 19 182.5 128.48 

Ductable 72 683.5 481.18 

Cassette 51 170.2 119.82 

2 
Haematology 

Tower 

split 118 177 124.60 

Ductable 131 1243.59 875.48 

Cassette 14 46.72 32.89 

3 SRCC 

VRV  10 96.05 67.61 

Split AC 22 33 23.23 

AHU 124  - 372 

Cooling Tower 3  - 22.5 

Pump 14  - 132 

Chiller  2  - 380 

4 
Other 

Buildings 
Split AC 54 81 

57.02 

  Total 2956.46 3044.82 
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Figure 10 Split AC                                                                               Figure 11 VRV System 

 

 

Figure 12 Pumps 
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Figure 13 Chiller 

 

 

Figure 14 Cooling Tower 
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Figure 15 AHU (Air Handling Unit) 

6.5 HVAC Energy Efficiency Measures: 

A room air conditioner's efficiency is measured by the energy efficiency ratio (EER). The EER is 

the ratio of the cooling capacity (in British thermal units (Btu) per hour) to the power input (in 

watts). The higher the EER rating, the more efficient the air conditioner. 

A higher EER rating indicates that the air conditioner can produce more cooling output with 

relatively less energy consumption, making it a more efficient and cost-effective option for 

cooling the room. Essentially, air conditioners with higher EER ratings are better at providing 

the desired cooling effect while consuming less electricity, leading to reduced energy bills and 

environmental impact. 
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6.5.1 EEM 3– Replacement of existing Fan with Energy Efficient Fans 

Replacing 643 Ceiling Fans of ~75 W with Energy Efficient fans of 26 W – 

After the BEE launched the SEEP program, these manufacturers had to increase copper content 

and also improved blade designs in a bid to enhance energy efficiency. The result was BEE 5 

star rated fans that would consume about 25-40 watts of electricity which were also called super-

efficient fans2. 

BLDC Technology: 

BLDC technology, in general, has been in the market for a couple of decades and it is widely 

implemented in industries needing high torque motors. What was missing so long is its 

application in the ceiling fans. That start was done by start-ups like Versa Drives who offer 

Superfan and Atomberg which offers Gorilla fans. The trend was joined by pre-existing 

electrical appliance manufacturing companies lie Crompton, Orient & Havells. They are the 

pioneers of using BLDC motor in the ceiling fans in India. The traditional fan uses an induction 

motor and typically consumes 70-90 watts. But BLDC fan, on the other hand, can reduce power 

consumption by up to 65%. 

Advantages of BLDC Motor Used in BLDC Fan 

Prominent advantages of BLDC motor over induction motor is summarized as: 

• Lower Electricity Consumption (65% savings) 

• Longer backup on Inverters (even on Solar) 

• Improved reliability 

• Noise reduction 

• Longer lifetime 

Total existing electricity load with existing ceiling fans= 643 ∗ 75 = 48,225 𝑊 
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Fan load after replacing the fans = 643 ∗ 26 = 16,718 𝑊 

Reduction in the fan Load = 48,225 – 16,718 = 31,507 𝑊 

Assuming that these fans runs for average 16 hours/day for 240 (8months) working days /year 

- Total reduction in the energy consumption in a year by replacing the fans - 

= 31,507 ∗ 16 ∗ 240 = 12,09,86,880 𝑊ℎ 𝑜𝑟 1,20,986.88 𝑘𝑊ℎ 

Electric Utility rates as mentioned above in Tariff rate is = Rs. 8.6 The total cost saving= 1,20,986 

∗ 8.6 = 𝑅𝑠. 10,40,480/𝑦𝑒𝑎𝑟 

Hence by adopting this EEM it is assumed that approximately cost saving of Rs.10,40,480/year 

and power consumption saving of 𝟏, 𝟐𝟎, 𝟗𝟖𝟔 kWh/year could be achieved. 

Payback Period– 

One unit of energy efficient 5 Star fans (W) would cost around 2800. 

Total investment on replacing the 643 existing fans= 2800 ∗ 643 = 𝑹𝒔. 𝟏𝟖, 𝟎𝟎, 𝟒𝟎𝟎 

Total cost saving on implementation of this EEM = Rs. 10,40,480/year 

The Payback Period would be approximately around 2.70 years.  
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6.5.2 EEM 4: Replacement of Existing AHU IE2 motor with IE5 motor: 

Existing Motor Class: IE2 

Existing Motor Efficiency: 87% 

Existing motor Rated KW: 12.5 

Operating KW: 5.82 

Proposed motor Class: IE5 

Proposed motor Efficiency: 93% 

Proposed Motor Rated KW: 7.5 

Proposed Motor estimated operating KW: 3.5 

Estimated reduction in operating KW: 2.32 

AHU working hrs: 12 hrs 

Daily Energy Savings: 27.84 Kwh 

Annual Energy Savings: 10161.6 KWh 

Average electricity cost: INR 8.6 per unit 

Payback Period:  

Total Investment: INR 1,20,000 

Annual Monetary Saving: 87,390  

The Payback Period would be approximately around 1.38 years.  
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6.5.3 ECM 5: Integration of Hybrid Thermal Solar Panel1 (HTS) into VRV 

System: 

 

Total VRV System Installed Capacity = 278 ton / 347 hp 

No. of HTS Module Required = 35 

Daily Running Hours = 16 

Annual Running Days = 240 

Total Connected Load = 347hp / 262.5 Kw 

Daily Energy Consumption = 4200 Kwh 

 
1 https://5.imimg.com/data5/SELLER/Doc/2022/4/XE/EP/ES/3817328/hts-panel.pdf 

https://youtu.be/F1lqhHF4xOU
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Annual Energy Consumption = 10,08,000 Kwh 

Estimated Energy Saving = 4,03,200 Kwh 

Monetary Saving @INR 8.6 /unit = 34,67,520 INR 

Investment = 1,40,00,000 

Payback Period: 4.03 Years  

7 Renewable Energy System: 

The facility also has a 630 kWp solar photovoltaics under installation which will augment the 

power generation capacity. Provisions for installation of renewable energy generation systems 

are mandatory in ECBC 2017 which is complying with code. This will also help in reducing the 

demand at peak hours and hence overall contract demand shall be decreased in accordance with 

the installed capacity after the plant becomes operational. The solar panel has following benefits: 

✓ Highest electricity generation during peak hour 

✓ least negative impact on the environment 

✓ savings on your energy bill 

✓ improves Grid security 

 

               

                          Figure 16 Solar Plant Installation                                             Figure 17 Solar Plant Installation  
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7.1 Solar Generation: 

Table 5 Solar Generation 2022-23 

S. No Month 
Jr. Boys 
Hostel 1 

Jr. Boys 
Hostel 2 

Sr. Boys 
Hostel 1 

Sr. Boys 
Hostel 2 

1 Jun-22 2975 2464 3697 3378 

2 Jul-22 2730 2227 3243 2997 

3 Aug-22 1532 1296 3040 3001 

4 Sep-22 2011 1671 3760 3632 

5 Oct-22 2190 1804 4044 3641 

6 Nov-22 2013 1647 3586 3310 

7 Dec-22 1840 1497 3201 3343 

8 Jan-23 2816 2773 1641 1322 

9 Feb-23 3881 3688 2165 1769 

10 Mar-23 4109 3880 2245 1841 

11 Apr-23 4408 3908 2342 1958 

12 May-23 4430 4310 2323 1964 

Total 34935 31165 35287 32156 

 

Table 6 Solar Generation 2022-23 

S. No Month 
Hospital 
Private 

Hospital ICU 
Hospital 

Emergency 1 
Hospital 

Emergency 2 

1 Jun-22 4999 6276 2996 3124 

2 Jul-22 4620 4928 2701 2804 

3 Aug-22 4159 4360 2403 2480 

4 Sep-22 5042 2384 1350 1395 

5 Oct-22 5702 5510 3189 3285 

6 Nov-22 5345 4952 2937 2936 

7 Dec-22 4893 4572 2803 3026 

8 Jan-23 3972 3917 2416 2484 

9 Feb-23 3813 5238 3069 3149 

10 Mar-23 0 5663 3228 3341 

11 Apr-23 0 6131 3588 3757 

12 May-23 0 6192 3615 3718 

Total 42545 60123 34295 35499 
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Table 7 Solar Generation 2022-23 

S. No Month 
Nursing 
College 

Dental 
College 1 

Dental 
College 2 

Dental 
College 3 

1 Jun-22 6084 2135 5485 3942 

2 Jul-22 5703 2167 5389 3472 

3 Aug-22 5307 1674 303 3003 

4 Sep-22 6280 1804 5784 3280 

5 Oct-22 6715 1271 6006 2426 

6 Nov-22 6042 916 4650 1173 

7 Dec-22 5484 708 3567 683 

8 Jan-23 5357 692 3686 759 

9 Feb-23 6322 1002 5471 1798 

10 Mar-23 6801 1615 6393 3206 

11 Apr-23 6869 2444 7075 4245 

12 May-23 6827 2649 7198 4744 

Total 73791 19077 61007 32731 
 

 

Table 8 Solar Generation 2022-23 

S. No Month 
Boys Hostel 

BDS 
Girls Hostel 

BDS 

Medical 
College 

Inverter 1 

Medical 
College 

Inverter 2 

1 Jun-22 2781 1563 5022 5400 

2 Jul-22 2554 1583 3662 4374 

3 Aug-22 1448 1309 3421 4437 

4 Sep-22 1104 1819 3818 4742 

5 Oct-22 1798 2088 4222 5682 

6 Nov-22 1622 1854 3214 5139 

7 Dec-22 306 1642 2679 4893 

8 Jan-23 1173 1423 2635 4289 

9 Feb-23 1799 1703 3834 547 

10 Mar-23 2013 2150 4806 5659 

11 Apr-23 2138 2297 5535 5921 

12 May-23 2204 2149 5695 5976 

Total 20940 21580 48543 57059 
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Table 9 Solar Generation 2022-23 

S. No Month 
Medical 
College 

Inverter 3 

Medical 
College 

Inverter 4 

Medical 
College 

Inverter 5 

Medical 
College 

Inverter 6 

1 Jun-22 0 5844 0 3309 

2 Jul-22 0 4724 0 3773 

3 Aug-22 0 4776 0 3755 

4 Sep-22 0 5188 0 3819 

5 Oct-22 0 6296 0 0 

6 Nov-22 0 5840 0 0 

7 Dec-22 0 5384 0 0 

8 Jan-23 0 0 0 0 

9 Feb-23 0 0 0 0 

10 Mar-23 0 0 0 0 

11 Apr-23 0 0 0 0 

12 May-23 0 0 0 0 

Total 0 38052 0 14656 

 
Table 10 Total Solar Generation 2022-23 For All Buildings: 

S No. Months Buildings 
Total Solar 
Generation 

1 

June 2022-May 
2023 

Jr. Boys Hostel 1 34935 

2 Jr. Boys Hostel 2 31165 

3 Sr. Boys Hostel 1 35287 

4 Sr. Boys Hostel 2 32156 

5 Hospital Private 42545 

6 Hospital ICU 60123 

7 Hospital Emergency 1 34295 

8 Hospital Emergency 2 35499 

9 Nursing College 73791 

10 Dental College 1 19077 

11 Dental College 2 61007 

12 Dental College 3 32731 

13 Boys Hostel BDS 20940 

14 
Girls Hostel BDS 21580 

15 
Medical College Inverter 

1 48543 
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S No. Months Buildings 
Total Solar 
Generation 

16 
Medical College Inverter 

2 57059 

17 
Medical College Inverter 

3 0 

18 
Medical College Inverter 

4 38052 

19 
Medical College Inverter 

5 0 

20 
Medical College Inverter 

6 14656 

    Total 693441 

 

Estimate Solar PV Generation According to Solar PV Calculator: 

 



39 
 

 
Ankur Mantri 

BEE Certified Energy Auditor 
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Observation: 

1. During our observation, we noted that there is a significant difference between the actual 

solar energy generation and the estimated solar generation. The actual solar generation 

was measured at 983,310 units, while the estimated solar generation was calculated to be 

693,441 units. This results in a difference of 289,869 units. The variance between the actual 

and estimated solar generation can be influenced by various factors. Some of the common 

reasons for such discrepancies include shading issues, dirt or dust build-up on the solar 

panels, inefficiencies in the system components, weather conditions, and inaccuracies in 

the initial estimation calculations. 

2. In some buildings, solar panels are not generating energy due to the presence of 

malfunctioning panels. The failure of these panels can occur for various reasons, such as 

manufacturing defects, damage from extreme weather events, wear and tear over time, 

or poor installation practices. 

3. In certain buildings, the solar inverter capacity is 50 kW, but the actual solar energy 

generation is significantly lower in comparison to the inverter's capacity. This mismatch 

between the inverter's capacity and the solar energy output can be due to various factors 

that affect the overall performance of the solar power system. 

 

Key aspects of solar operational maintenance include: 

1. Cleaning: Regularly cleaning the solar panels is crucial to remove dust, dirt, bird 

droppings, and other debris that can accumulate on their surface. Clean panels can 

capture more sunlight and generate more electricity. 

2. Inspection: Periodic inspections are carried out to check for any physical damage, loose 

connections, or other issues that may affect the system's performance. Prompt 

identification and resolution of problems are important to prevent energy losses. 
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3. Performance Monitoring: Continuous monitoring of the solar power system's 

performance helps track energy generation, identify variations in output, and detect any 

potential malfunctions. 

4. Inverter Maintenance: Inverters are a vital part of the solar system, converting DC power 

from solar panels into usable AC power. Regular checks and servicing of inverters ensure 

their proper functioning and efficiency. 

5. Battery Maintenance (if applicable): For solar systems with energy storage batteries, 

proper maintenance is necessary to maintain their capacity and overall performance. 

6. Upgrades and Repairs: As solar technology advances, it may be beneficial to consider 

system upgrades or replacements to improve efficiency and performance. Timely repairs 

are essential to address any faults or failures. 

7. Weatherproofing: Ensuring that the solar components are adequately protected from 

adverse weather conditions, such as rain or extreme temperatures, can enhance their 

durability. 

8. Record Keeping: Maintaining comprehensive records of maintenance activities, 

inspections, and performance data helps in tracking the system's history and making 

informed decisions. 

Regular solar operational maintenance not only optimizes energy production but also 

contributes to the system's long-term sustainability.  
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8 Compliances and Certification 

This part shall indicate compliance and certification that has been adhered to in this project –  

1. The data collection has been carried out diligently and truthfully. 

2. All the devices are in good working condition and have been calibrated or certified by 

approved agencies authorised and no tempering of such devices has occurred. 

3. The energy audit has been carried out in accordance with the guidelines of Bureau of Energy 

Efficiency, Ministry of Power, India. 

The report has been reviewed by Certified Energy Auditor, Mr. Ankur Mantri. 

 

 

Ankur Mantri 

BEE Certified Energy Auditor 

LEAD Auditor ISO – 50001, Energy Management System 

Partner 

Design2Occupancy Services LLP 
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9 Annexure: 

9.1 Checklists: Physical Acceptance & Performance Test: 

I. Condenser Pump Checklist: 

Physical Acceptance Test 
Equipment Name Condenser Pump Location SRCC plant 

Motor KW / Poles 
18.5/4 

Sub 
location 

Plant room 

Pump Type Centrifugal Date of testing 18-06-2023 

 

Item Description 
Result Remarks 

Yes No  

Water Circulating Pump Mechanical Checklist 

1 Pump is clean and free from any damage. √  Pump foundation 
is damaged 

2 
All Components, Nuts, bolts, Washers 

fixing are secured √   

3 Pump tagging is done. √   

4 No water leakage from Gland/Seals  √ 
Gland Leakage 

Found 

5 Coupling Guards are fitted.  √  

6 
Pressure & temperature gauges are 

installed . 
 √  

7 Y-Strainer is fitted with drain valve √   

8 Non-return valve Operation & Direction √   

9 Flexible connectors are installed. √     
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Item Description 
Result Remarks 

Yes No  

10 DPS is installed.   √   

Water Circulating Pump Electrical Checklist  

1 Ensure that main breaker is isolated. √     

2 Earthling of Motor is proper. √     

3 
Local Control Panel is Located close to the 

pump. √     

4 
Differential pressure switch is fitted for 

BMS 
  √ 

Dp switch & 
BMS not 
installed 

5 VFDs synchronized with pumps   √ Not installed 

Water Circulating Pump Operational Checklist  

1 
Ensure enroute valves are in desired 

position. √     

2 Motor rotation is correct. √     

3 
Pump is free from abnormal vibration & 

undue noise. √     

4 
No abnormal overheat or over current of 

motor. √     

5 
No seepage of lubricant from bearing 

housing. √     

6 
Check running current is balance on all 

phases. √     

7 
Emergency push button is properly 

working 
  √ Not provided 

8 
Check voltage on all phases is within 

equipment range. √     

9 
No seepage of lubricant from bearing 

housing. √     
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Performance Test 
Equipment Name  Water Cooled 

Chiller 
Location SRCC plant 

Motor KW / Poles 18.5/4 Head (Rated) 32 M 

Power Factor 0.85 Flow (Rated) 55 LPS 

Year of installation    Date of testing  18-06-2023 

   PUMP 
PARAMETERS 

DESIGN MEASURED REMARKS  

OPERATING PRESSURE 

0PERATING 
HEAD (Meter) 

28 21.63   

WATER 
FLOW(lps) 

18 16.7   

ELECTRICAL   PARAMETER 

MOTOR RATED 
POWER  (KW) 

18.5 19.13   

RATED 
CURRENT (A) 

30 

R 32.5 

32.73 Y 32.6 

B 33.1 

VOLTAGE   (V) 415 

R-Y 398 

397.3 Y-B 398 

B-R 396 

EFFECIENCY (%)   66.70   

Hydraulic Power 
=    (KW) = Q*ρ 
*head*g/1000 

  12.76 
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II. Chilled Water Pump Checklist: 

Physical Acceptance Test 
Equipment Name  Water Cooled Chiller 

Pump 
Location SRCC Plant  

Equipment Make 
(Model)  Grundfos 

Sub 
location Plant room 

Motor KW / Poles 7.5 / 4 Date of testing  17-06-2023 

Item Description 
Result Remarks 

Yes No   

 Water Circulating Pump Mechanical Checklist  

1 
Pump is clean and free from any 
damage. √     

2 
All Components, Nuts, bolts, 
Washers fixing are secured √     

3 
Impellers are secured and freely 
rotated. √     

4 Pump levelling is proper. √     

5 Pump tagging is done. √     

6 
No water leakage from 
Gland/Seals √     

7 Coupling Guards are fitted. √     

8 Y-Strainer is fitted with drain valve √     

9 
Non-return valve Operation & 
Direction √     

10 
Pipe insulation with aluminium 
cladding done. √     
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Water Circulating Pump Electrical Checklist  

1 Ensure that main breaker is isolated. √     

2 Earthling of Motor is proper. √     

3 
Local Control Panel is Located close to the 
pump. √     

4 Differential pressure switch is fitted for BMS   √   

5 VFDs synchronized with pumps   √   

Water Circulating Pump Operational Checklist  

1 
Ensure enroute valves are in desired 

position. √     

2 Motor rotation is correct. √     

3 
Pump is free from abnormal vibration & 

undue noise. √     

4 
No abnormal overheat or over current of 

motor. √     

5 
No seepage of lubricant from bearing 

housing. √     

6 
Check running current is balance on all 

phases. √     

7 Motor RPM.   √ 
No Provision to 
check. 

8 
Emergency push button is properly 

working 
  √ Not provided 

9 
Check voltage on all phases is within 

equipment range. √     

10 
No seepage of lubricant from bearing 

housing. √     
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Functional Performance Test 

Equipment Name  Water 

Cooled 

Chiller 

Location SRCC Plant  

Equipment Make 

(Model)   

Sub location 
Plant room 

Motor KW / Poles 7.5 / 4 Head (Rated) 15 M 

Power Factor 0.85 Flow (Rated) 105 (m3/h) 

Year of installation    Date of testing  25-04-2023 

 PUMP PARAMETERS DESIGN MEASURED REMARKS  

1.Operating Pump 

Head  (Meter) 
15 26.74   

2. WATER FLOW 

(m3/h) 
105 68.17   

2. NOISE AT 1metre 

DISTANCE FROM 

PUMP. (dBA) 

  83 
Background noise due to 

chiller  

ELECTRICAL   PARAMETER 

MOTOR RATED 

POWER  (KW) 
7.5 7.97   

RATED CURRENT (A) 13.5 R 13.8 13.77 
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Y 13.6 

B 13.9 

VOLTAGE   (V) 460 

R-Y 398 

398.6 Y-B 398.2 

B-R 399.6 

Hydraulic Power =    

(KW) = Q*ρ 

*head*g/1000 

  4.96 

    

Efficiency (%)   62.23     
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III. Chiller Checklist: 

Physical Acceptance Test 

Equipment Name 
Water Cooled 

Chiller 
Location SRCC 

Equipment Make 
(Model) 

TRANE     
(RTHDD1F1F2 

) 

Sub location Plant room 

Chiller Capacity 
315 TR 

Date of testing 17-06-2023 

Item Description 

Result Remarks 

Yes No   

Water Cooled Chiller Mechanical Checklist  

1 No external damage is observed. √     

2 
All Components, Nuts, bolts, Washer's 

fixing are secured √     

3 
Anti-vibration mounting is fitted 

properly. √     

4 
Evaporator casing and all accessories of 

chiller is     insulated. √     

5 
Pressure gauges and temperature gauges 

are installed properly.   √ 
Pressure 
Gauges 
are faulty. 

6 Flow switches are installed.   √   

7 Anti-fouling device is installed.   √   

8 
Motorized / Manual Butterfly valves are 

installed. √   
Manual 
Valves 
installed. 

9 Pipes support of chiller is proper. √   

Some 
supports 
are 
rusted. 

10 
Clearance around the unit for 

maintenance purpose. √     

11 Equipment tagging is provided. √     
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12 Insulation is proper for chilled water line. √     

Water Cooled Chiller Electrical Checklist  

1 
Power & control cables are correctly 

installed. √     

2 
Cable terminations is correct & secured to 

termination box & properly glanded. √     

3 
Earthling of Chiller is proper & 

completed. √     

4 Cable tagging is done.   √   

5 Ensure that main breaker is isolated. √     

6 
Anti-fouling device panel installed 

properly. 
  √ 

Anti-
fouling 
device not 
installed. 

Water Cooled Chiller Operational Checklist  

1 
Check running current is balanced in 

all phases. √     

2 
Earthling of chiller is proper & 

completed. √     

3 Chiller is free from abnormal noise. √     

4 
Chiller is free from abnormal 

vibration. √     

5 
Check voltage on all phases are 
within range as per equipment. √     

6 
Ensure enroute valves are in desired 

positions. √     

7 
The sequence for start of chiller, 

pump and cooling tower. √     

8 Check chilled water flow rate. √     

9 
All valves are in correct position to 

provide correct flow path. √     
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 Functional Performance Test 

Equipment Name  Water Cooled Chiller Location SRCC  

Equipment Make (Model)  
TRANE        
(RTHDD1F1F2 ) Sub location 

Plant 
room 

Year of installation  NA Date of testing  
17-06-
2023 

PARAMETERS 
DESIGN MEASURED 

   
REMARKS 
(OK/NOT 
OK) 

      

1. RATED POWER (Kw) 186.2     

2. VOLTAGE (V) 415 

R-Y 
4
1
2 

409.00 Y-B 
4
0
8 

B-R 
4
0
7 

3.CURRENT (A) 309 

B 
2
1
7 

222.33 Y 
2
2
4 

B 
2
2
6 

4. Measured Power Factor   6 

4. NOISE AT 1 meter DISTANCE 
( dBA) 

      

5.EVAPORATOR WATER FLOW 
RATE (lps or Kg/hr) 

  115568 

  

6. EVAPORATOR ENTERING 
WATER TEMP. (ET oC) 

  15.6 

7. EVAPORATOR LEAVING 
WATER TEMP. ( LT oC) 

  9.8 

8. EVAPORATOR WATER 
TEMP. DIFF.   (∆T=ET –LT ) ( oC) 

  5.8 

Motor KW   130.57 

9.COOLING CAPACITY 

46.00 221.66 OF CHILLER (Q)(TR) 

Q=M(GPM)* ∆T( oF)/24 

Input power / Tr   0.59 
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IV. AHU Checklist: 

Physical Acceptance Test 

Equipment Name Air Handling Unit Location SRCC 

Equipment Make Waves Date of testing 18-06-2023 

Item Description 

Result 
Remarks 

Yes No   

AHU Mechanical Checklist  

1 
External and 
internal cleanliness 
of AHU 

√     

2 
All components, 
bolts fixing is 
secured 

√     

3 
Impellers are 
secured and freely 
rotated by hand 

√     

4 

Vibration isolators 
are provided, and 
anti-vibrational 
mounting is 
properly fitted 

√     

5 
Flexible connection 
is secured and 
airtight 

√     

6 
Drain pan has been 
provided with 
proper slope 

√     

7 
Cooling coils and 
fins are good in 
condition 

√     

8 
Panel type filters 
has been provided √     

9 
No visible air 
leakage gaps √     
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surrounding the 
filters 

10 
Door guard is 
provided 

  √   

11 
Drain line is 
connected to the 
nearest drain 

√     

12 
Drainpipe 
insulation is 
provided 

√   Damaged 

13 
Temperature and 
pressure gauges are 
provided 

  √ 

Temperature 
gauge not 
installed in 
return water 
line. 

14 
Butterfly valves and 
its operation √     

15 
PICV/two-way 
valve √     

16 
Chilled water pipe 
insulation √     

17 
Manual damper in 
air plenum √     

18 
Duct insulation Is 
proper √     

AHU Electrical Checklist  

Item Description 
Result 

Remarks 

Yes No 

1 
Power and current wiring 
correctly installed √     

2 
Cable termination to motor is 
properly glanded. √     

3 
Door Limit Switches had 
been provided   √ 

Limit 
switch is 
not 
Working 
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4 
Motor earthling has been 
provided correctly √     

AHU Operational Checklist  

Item Description 
Result 

Remarks 

Yes No 

1 AHUs fan rotation is correct √     

2 Run the unit for 3 minutes √     

3 
AHU free from abnormal 
vibration & undue noise √   60.4 Db 

4 
Ensure Enroute dampers are 
in desired position √     

5 
Door limit switch interlocked 
with fan motor √     

6 
No abnormal overheat or 
over current of motor √   

R:2.1, 
Y:2, B:2.2 

7 
Check running current is 
balance in all the phases √     

8 
Check voltage on all phases 
are within range √     
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Functional Performance Test 
Equipment 

Name 
Air Handling Unit Location SRCC 

Capacity 
(CFM) 

4200 
Date of testing 

18-06-23 

Performance 
Data 

Parameters 
UOM 

Design 
Data 

Measured
/ 

Calculated 
Readings 

Remarks 

Motor Data 

Voltage V 415 V 
390, 388, 

389 
 

Rotatio
n 

r/mi
n 

1472 1482 
 

Current A 3.5 2.1, 2, 2.2  

Air Side 

Supply 
Air DB 
Temp 
(DBTs) 

°C 22 20 

 
Supply 
Air WB 
Temp 
(WBTs) 

°C 18 16 

 
Return 
Air DB 
Temp. 
(DBTr) 

°C 26 25 

 
Return 
Air WB 
Temp 

(WBTr) 

°C 22 20 

 
Supply 

Air 
Enthalp
y (Hs) 

Btu/
lb 

21.82 20.11 

 
Return 

Air 
Enthalp
y (Hr) 

Btu/
lb 

27.66 25.75 
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Enthalp
y 

Differe
nce 

(δH) 

Btu/
lb 

5.84 5.64 

 
Air 

Flow 
CFM 4200 3809 

 
Cooling  

capacity BTU 
= 4.5 cfm ∆h 

96672.42 
TR = 

BTU/12,0
00 

8.06 
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9.2 Electricity Bills: June 2022- May 2023: 
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