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Preface

A Green Audit is the first step to reducing a building’s water, waste, energy and carbon
footprint and environmental impact. The analysis of consumption of water and energy
as well as generation of waste is used to provide recommendations on solutions such as
rainwater harvesting, water and waste management, energy management including the
addition of renewable energy. The objective of the green audit is to transform to be self-

reliant and self-sustainable in water and energy and create a zero-waste campus.

In the long run, such a building will have greatly reduced its operating costs, carbon
footprint and impact on the city’s infrastructure. Upcoming and future regulations for

buildings will require to follow green norms and energy-efficient measures including the

Energy Conservation Building Code (ECBC). Hence, Green Audits will help buildings to

achieve the norms.

The methodology of the Green Audit involves evaluation of the water, energy and waste

consumption in the building or premises through online surveys, walk-throughs and

detailed audits (where required). The results are analysed against existing Indian and

international benchmarks and standards.

M

An Environmental Management Plan is prepared as an outcome of the audit based on

£

a detailed analysis of data collected. This has the potential to reduce the consumption of

Py

resources through the use of appropriate technologies, design and planning without
affecting the process or quality of an Institute’s functioning. The investment and payback
calculations are provided such that the plan can be implemented in whole or phases as

desired.

OO0 0 O

The benefits of conducting a green audit are a better understanding of the building

systems, along with recommendations for improvement with a goal of self-reliance on

r/*\

resources and reducing the load on public infrastructure.

Through the audit report, we endeavour to provide cost-effective and long-term solutions
in a continuous process of conservation of resources. The data collected for a month has
been presented through appropriate visual representations for easy understanding of the

technical information. Glossary, abbreviations, units of measurements and references are

o o ~ Vs
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provided for those who are further interested. Any suggestions or edits in the report are 8
welcome and can be sent to roshniudyavar@gmail.com $)
This Green Audit Report is meant for academic and research purposes only. For legal o
issues, a separate study is required, and hence the results of this report cannot be used O
as evidence for any legal case within India or abroad. O
Roshni Udyavar & Associates has been conducting green audits in and around Mumbai O
since 2019. The team has skilled professionals viz. having Green Accredited Professionals O
and BEE certified Energy Auditors. In partnership with ISOQAR, an ISO 1021 certified to C
UKAS, it provides the service of third-party certification for green audit conducted by it. o
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Abbreviations
™
e BEE - Bureau of Energy Efficiency 0
e BLDC - Brushless Direct Current §)

e BUA - Built-up area

O
e CFL - Compact Fluorescent Lamps -
O
e CMH - Cubic Meters Per Hour -
e
o
e DBT - Dry Bulb Temperature
O
e DEF - Daylight extent factor o
.
¢ DG - Diesel Generator o
e EER - Energy efficiency ratio o
e ECBC - Energy Conservation Building Code O
: O
e ECMs - Energy Conservation Measures o
e EPI - Energy Performance Index e
e FTLs - Fluorescent Tube Lights o
. . Q
e HT - High Tension
o
e HVAC - Heating, ventilation, and air conditioning. o
e LED - Light Emitting Diodes o
e LPD - Lighting Power Density O
e LPG - Liquefied petroleum gas O
¢ MNRE - Ministry of New and Renewable Energy o
e MRT - Mean Radiant Temperature o
&
¢ NAAC - The National Assessment and Accreditation Council h
Q
¢ NBC - National Building Code
O
¢ NCEF - National Clean Energy Fund o
<

¢ PPA - Power Purchase Agreement
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e RA CHARGE - Regulatory Asset Charge
e RPM - Revolutions Per Minute

e RH - Relative Humidity

SEC - Specific Energy Consumption

e SECI - Solar Energy Corporation of India
e Solar PV - Solar Photovoltaic

e TOD - Time of Day

o TR-Tons of refrigeration

e WBT - Wet Bulb Temperature
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e WWR - Window to Wall Ratio
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Units of Measurements |
O
e (- Celsius 0
e cm - Centimetre O
e Ft-Foot O
.
e H-Hour O
O
o kW - Kilowatt of electricity '
O
e KkWh - kilowatt-hour 7
O
e kWh/m?/year- kilowatt per square meter per year o
o kVA -kilovolt-ampere o
e Im - Lumens 5
¢ Im/W - Lumens per Watt O
e Jux - [lluminance (§)
o
e m - Meter
o
e mm - Millimetre
Q
e W-Watt
o
o  W/m2 - Watts per square meter o
¢  Wh - Watthour o
o
o
o
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Executive Summary

The Hindi Vidya Prachar Samiti’s Ramniranjan Jhunjhunwala College of Arts,
Science & Commerce (R.]. College of Arts, Science & Commerce) premises has an energy
consumption of 2,78,564 kWh for the academic year 2022-2023 as per metered
electricity bill. The main areas of electricity consumption are Lighting, Fans, Air
Conditioning and Equipment. Of this, Equipment load is the highest at 40% (1,06,076
kWh) followed by Lighting load at 24% (64,106 kWh), AC load at 19%, (51,705
kWh), and Fans at 17% (45305.4 kWh). Only 12% of the College space is air-
conditioned. The building is mostly naturally ventilated with minimal conditioned
spaces. The building also has a 10 KWp Solar PV system installed on its terrace which can
generate an output of 10,393 kWh or 4% of total electricity consumed. Currently college
in is the process of net metering by the Utility - Adani.

The Energy Performance Index (EPI) of the building is 33.68 kWh/sq. m/ year
which is well below the Bureau of Energy Efficiency (BEE), Govt. of India’s national
benchmark of 150 kWh/ sq. m/ year for institutional buildings in warm-humid climate.
The BEE’s benchmark for nearly zero energy buildings is 15.00 kWh/sq. m/ year which

is achievable by energy-efficiency measures.

94 % of spaces within the college comply with the maximum allowable Lighting Power
Density (LPD) as per the Space Function method of ECBC 2017. However, the lighting

levels meet the NBC standard in most of the spaces.

The water bill shows that the average monthly consumption is around 515.67 KLD which
comes to about 26.9 KLD per day which is around 9% as compared to the standards
prescribed by the NBC.

The organic waste generated by the college can be composted in the on-site organic
waste facility created by them, which can be used as organic fertiliser for gardening. E-
waste and Multi-layer plastic (MLP), recycling facility has been provided for collection
and an incentive-based credit system has been generated for awareness among the

students and faculty.

The college is certified as 1ISO 14001:2015 which demonstrate the commitment of college

management towards environment sustainability.
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The college is adjacent to a major suburban Railway station (Ghatkopar) and like most
station areas it is highly congested with noise and air pollution issues. However, the
college has made an effort by planting trees in the front open spaces within and outside

the college along the compound wall.

A summary of the key recommendations from the green audit are provided in the Table

1 here along with savings, cost and simple payback period.

Recommended Measure

Replacement of T8 (36W/ 40 W/
72 W/ 80W) Fluorescent Tube
Lights (FTLs) along with :
electromagnetic ballast with 18W  [BbAt:0113x b
LED Tube Lights having lumen A
output of 1800 (efficacy = 100
Lumens per Watt)

1,32,919

Replacement of plane light 40 W in
passage area with 18 W sensor- 700.48 7,270.98 5,865 8 months
based and dimmable lights
Replacement of LED light 24 W in _
passage area with 18 W sensor- 505.92 5,251.45 15,180
based and dimmable lights '

2 years and
8 months

Replacement of regular fans with 7 gt L f
BEE star rated fans and Brushless 22,467 2,33,206 12,08,236
Direct Current (BLDC) fans i

5 yeﬁrsﬁ:aﬁd
2months

TOTAL 36,479 378,648 13,23,781 3 years and
6 month

WATER

Wash basin faucet to water saving 0
aerators

RENEWABLE ENERGY

Net metering to be arranged with
Utility - Adani
*Note: This is an estimated cost table; detail cost will be calculated as per design.

Table 1: Key Recommendations for improving environment at Jhunjhunwala College
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1. Introduction

Hindi Vidya Prachar Samiti’s Ramniranjan Jhunjhunwala College came into existence in
1963, enabling a larger section of the society to take advantage of the facilities provided
for higher education. From 1999-2000 the College added several self-financing courses
like BMS, B.B.], B.Sc. in C.S., L.T., Biotechnology, and M.Sc. in Computer Science and
Biotechnology which further hone the special skills of the students. In 2014 they started
askill-based program supported by the University Grants commission known as Bachelor
in Vocation.

The college has been reaccredited with ‘A’ Grade by NAAC in 2014 with a CGPA of 3.50
and received the Best College Award (2007-2008) of the University of Mumbai. The
College has been bestowed with IMC RAMKRISHNA BAJA] PERFORMANCE
EXCELLENCE TROPHY, 2010. The principal of the college was awarded “Best Teacher”
by the Government of Maharashtra in 2011. Government of Maharashtra conferred the
college with “JAAGAR JAANIVANCHA” (First in Mumbai Suburban- in 2013 and second
in Mumbai Suburban- in 2014) for the safety of girls.

The College has been granted Autonomous Status by the University Grants Commission
(UGC) for a period of Ten Years w.e.f. 2018-2019 to 2027-2028. However, the college will

remain affiliated to University of Mumbai with an autonomous status.

The College has been awarded a Certificate of Responsible Recycling by E-Incarnation
Recycling Private Limited (for E-waste Management) and Safai Bank of India by the
Kulkarni Foundation (for Multi-layer plastic Management (MLP)) for proactively
contributing to the waste management. They have devised a module in which students
are given credits for the amount and size of MLP they collected. They also have a compost

pit for leaf and canteen waste (Wet waste).

The college has also a QR code all the trees on the campus, to create awareness about the

types of trees and their benefits amongst the students and the visitors.

Roshni Udyavar & Associates, May 23
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1.1 Objectives of the Green Audit
O

The objective of the green audit are as follows :\
¢ Quantify energy, water and waste consumption; P

o Identify energy saving opportunities resulting in lowered energy bills, less use of \ \
fossil fuel-based energy and lower carbon footprint;

o Identify wastages in use - and devising solutions such as smart / automated -
equipment to reduce consumption; &

o Introduction of renewable energy to reduce operational energy cost (if required) o

¢ Introducing measures to reduce water consumption and optimise rain water O
harvesting potentials. o

e Suggesting measures to waste management. o

(8]

1.2 Scope of Work o
Energy: o
o Overview of existing facilities and electric appliances (lights, fans, heater, air o
conditioner etc.), operating system like electrical distribution system, metering O
system, tariff, electricity and Power consumption etc. by use of appropriate Q
instrumentation. O

o [Establishing a baseline of energy consumption and identify major causes of low 0
operating efficiency and recommended improvements / better operating -~
practices. -

e Summary of findings and recommendations and energy conservation measures o
(ECMs). 8

e Assessment of Building Envelope energy efficiency and possible retrofit solutions. O

e Estimation of the costs associated with the implementation of each of the o
proposed energy conservation measures (ECMs). e

e Quantifying the extent of energy savings/performance improvement that can be -
achieved by upgrading and/or replacing the existing electrical appliance with the o

best efficiency electrical appliance available in the market and other energy O
efficiency/conservation measures based on the analysis of the measurements. O

¢ Scope of renewable energy applications. 0

Roshni Udyavar & Associates, May 23
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s
Water:
c
( e Data collection on water usage, storage capacity, daily consumption patterns,
infrastructure and equipment.
{,
‘ e Data analysis to provide scope of improvement in water usage.
( e Solutions for rainwater harvesting - storage or ground water recharge.
¢ o Possibility of waste water (black or grey water recycling).
= Solid Waste:
€ e Survey of waste in the premises - categorization and quantification.
C e Analysis and research on possible methods of waste disposal and treatment (of
S organic waste).
s ¢ Solutions for recycling - E-waste and recyclables.
c Environmental Quality:
¢ e Assessment of IEQ - Visual, Thermal and Acoustic comfort, IAQ (Ventilation).
e e Survey of noise and vegetation in the premises - levels and extent.
C e Analysis and possible solutions to reduce the noise levels and enhance the
' greenery and biodiversity within the campus.
€
-
1.3 Understanding of the Audited Area
- The total built up area of 89,018 sq. ft. (8270 sq. m), is considered for the audit, was
C evaluated on the basis of existing drawings, information as well as on-site measurements
C as this data, forms the basis of assessment of the energy, water and waste consumption
c with respect to existing benchmarks.
¢ The campus basically includes 2 buildings namely the school building and College
building having Ground to sixth floors. The audit was conducted for college building only.
|8

Categorization of the spaces as administrative spaces (offices, staff rooms, etc.), common
spaces (Toilets, storage, common classrooms, library, etc.), circulation spaces (staircase,

corridors) and conditioned vs. non-conditioned spaces (classrooms and computer labs)

P

was then carried out.

.
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The analysis shows that 26% of the total built-up area of the college are common passage. )
The college building has classrooms for Junior and Senior Degree college, computer labs, O
admin offices, staff rooms, conference rooms, auditorium, library, common passages, "

staircase, lift etc.

The description of facilities and activities on each floor are given in Table 2:

L
T
Lo

i Ground Floor Chemistry labs, Gymnasium, Canteen, Seminar
Hall Toilets v
2 First Floor Accounts office, Principal’s cabin, Conference O
room, Girls common room, Classrooms, Biology
labs, Toilets O

3 Second Floor Classrooms, Staffroom, Physics labs, Toilets
4 | Third Floor Computer lab, Library, Classroom, Biotechnology &)
lab, Toilets -~
5 Fourth Floor | Staff room, Class room, Maths lab, Toilets b
6 Fifth Floor L Statistics lab, Classrooms, Staff room, Toilets, (%)

| computer lab

2 Sixth Floor | Classrooms, Staff room Q
Table 2: Floor-wise facility distribution in the college O
Some sample photographs taken during the audit showing different spaces and o
equipment are provided in the following pages. _1
— Q
o
o
Q
o
o
o
Plate 1 : Fourth floor classroom Plate 2: Library O
O
Q)
O
o

e s s s s o I R
o
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Plate 3: Biotechnology lab

£m - - ™ ™ VY ™

Plate 4: Staffroom

i\
3
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Plate 5: Chemistry lab

Plate 6: Office area

—
n
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Plate 7: First floor Corridor

Plate 9: Drinking water cooler in

corridor corner

Plate 8: Staircase mid landing and flight

Plate 10: Lab

Roshni Udyavar & Associates, May 23
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2. Audit Methodology

)

( Six steps involved in the audit process are as follows:
( Objective Activities
; Step1 | Audit of historical e Online data collection
« deta ! ¢ Using online data for screening survey and detail audit.
¢ ? e Building drawings, utility bills
| Step 2 Screening survey | e A random check of inventory of all electrical and |
( electro-mechanical devices including lights, fans,
or walk-through :
. motors, pumps, ACs, water equipment,
( audit e Inspection of the site for water, waste and
C f environmental information
2 Step3 | On-site ' e Verification of online data submitted through ground
S : < survey and observations
investigations : ) .

( e Measurement of various equipment efficiencies,
. specific power consumption (SPC) kW/TR of
¢ : ; equipment w.r.t. manufacturer’s data.
- | ‘ e Monitoring of actual energy consumption of AC and

; other electrical loads
' e Observe operation of equipment and evaluate their
= .~ performance w.r.t. manufacturer’s data
C ‘ e Conduct random lighting audit of habitable spaces and

! compare with National Building Code (NBC) 2016
( |  standards.

- e Study of air conditioning loads and performance
e Study of illumination system - LUX levels, Lighting

¢ . Power Density (LPD)
. ‘ e Inspection of water, waste and environmental issues
C including flooding, stormwater system
¢ Step 4 Data Analysis e Analysis of all criteria and comparison with standards
C 5 and benchmarks
e Recommendations
- |
( Step 5 i Documentation e Preparation of detailed report with documentation,
, | 1id Rouort - calculation and all technical information, summary and
L8 . _ p recommendations
| _ :
( Step 6 ‘ ISO 17021 37 e Visit by an ISO 17021 Accredited auditor and final |
C | Party Audit certification.
- |
Table 3: Steps in the Green Audi
C

e e e PR ] 10

Roshni Udyavar & Associates, May 23




)
j

o

linie |

o

e o0 O

S Q

Nl L

© © 0 o 0

¢z Aey ‘sojeioossy B Jeaefpn 1uysoy

- o T e .

abajjo) vppmunyfunyf o 3pny uaa.9 ay: fo Abojopoyiapy :1 24nbiy

ﬁ UOoIEpUSILII0DIY H

ﬁ uosuedwoy _

m Suppewyouag _

(ad1) Ausuag |
(E ) (s

i

(1uPwuonAUa 3 rm oeds {BuipAsai 1oy oeds {waysAs Ja3em ulioyg (adojanu3 Buping Oy
Suipuno.ns j0 ASAINS) '3 uoesauad 3sem) ‘2 193eM) 4quawdinb3 y3n ‘ueq)
Ajenp juswuosiaug 3sem SELTTY ASiaugz
| I | J
o Alojuanul s|jiq Ayjnn
uoldwinsuod juawainsea 10 o3y pue s3uimelp uolajjod
A31aua [peoj |enloy pue Aaning wopuey Suipjing elep auljuQ

SNdINVD 9371100 VIVMNNHINAHI NVINVIININVY 40 LIANY NITHD

:mo[aq 3Meyd mof ut papiaoad s1 ASojopoyiaw ay3 jJo uonejussaldal dnewweIserp y




M ™M DN M

o~ ™

P

f

T O O 0O 0 O

2.1 Data Collection

General Data collection such as year of establishment of the college, number of
students and staff, inclusion and exclusion of spaces and equipment for the audit were
obtained through one-to-one interviews and discussions with key informants who also
assisted in the collection of building drawings and electricity bills for the past 1 years

(March 2022 - February 2023).

Walk-through Audit

A walk-through Audit was conducted by the team which was followed by a detailed site
visit. A special guided visit of the campus was organized for the team by Dr Usha

Mukundan, IQAC member and Mr K Somnath.

Detailed Audit and Measurements

Detailed audit of the air conditioning system (window and spit units) as well as the
electrical system was conducted by BEE certified energy auditor team. The indoor and
outdoor units of the AC’s were tested for refrigerant flow and pressure, refrigerant
temperature, actual energy consumption and cooling capacity. These are elaborated in

section 3.1.3 and compared with standards in the analysis section.

Plate 11: Energy Audit conducted a R.J. College

@ 6
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Plate 3: Audit of AC in process

Plate 2: Audit of pump in process

Observation Check-list was used during the walk-through audits to gather

information on location of windows, Window Wall Ratio (WWR), number and type of
lights, fans, air conditioners and equipment.
Instruments Used

For the energy audit, the following instruments were used:

Instrument Name

| Clamp - on type Power/Energy meter
|
|
|

|
|

Clamp On Earth Tester Meggar Make.

Roshni Udyavar & Associates, July 2022
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c

¢

C : :
Thermal Imager Fluke Make Tis-10 Series.

c

(

_ !

(

c

¢

C :
Anemometers - to measure velocity of gases

¢ Luthron Make.

C

C

c

C ' Digital Thermometers for liquid /surface

' temperature.

(

C

C

€ Lux meter Luthron Make.

C.

C

¢ e s

C

P Table 4: Instruments used for the study

(' Measurement of Illuminance

C Lux levels were measured at 37 different spaces by using a Lux Meter over a grid of 9

; points measured at working plane height with artificial light between 1100 to 1700

_M hours. The average reading was then compared with the mid-point reading of the

(" recommended levels in the National Building Code, 2016.

C

(

C

(
P e e e R S ] 14
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Schedule of Data Collection

1. | Online data form link provided to college | Dr. Roshni U. Yehuda | 23.03.2023
2 | Online data submission Dr Usha Mukudan 24.04.2023
3. | Walk through and detailed audit Ar. Aditi Mane 28.04.2023
4 A detailed audit of air conditioning, | Mr. Jeevan Davariand | 28.04.2023

meters and power systems Mr. Roshan Jadhav 29.04.2023

Table 5: Schedule of data collection based on actual visits

2.2 Data Analysis

The collected data was analysed and visually represented using pie-charts, bar graphs,
tabulations in each of the audit areas. They were assessed against existing benchmarks
and standards such as Energy Performance Index (EPI), Lighting Power Density (LPD) as
per ECBC 2007, appropriate illuminance levels (Lux) for visual comfort, and Specific
Energy Consumption (SEC) as specified by National Building Code 2016, Window Wall
Ratio (WWR) and several others.

Calculation of Wattage

Wattage of lights, fans, AC and equipment were made on the basis of data submitted
online by the college verified through random survey during on-site investigation. The

complete consolidated data is provided in the Annexure A.

Information on Population and Area for Energy Performance Index

(EPI) and Specific Energy Consumption (SEC)

Information on number of people using a specific space was obtained from the online
questionnaire and interpolated to obtain occupancy for fresh air calculations. For area
calculations, total built up area provided in online questionnaire and building drawings
were utilized. As per online data submitted, approximate total population of the college
is 6950 persons. This will be used for SEC calculation. The total built up area of the
college considered for EPI is 89,017.54 sq. ft. (8270 sq. m).

Roshni Udyavar & Associates, July 2022
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1 Students 6666
2 Teachers 134
3 Non-Teaching Staff 125
¢ 4 Administrative Staff 25
€ Grand total 6950
(., Table 6 : Break up of total population of college
-
C
C
¢

l

[y
=]
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3. Analysis and Benchmarking

3.1 Energy

3.1.1 Overall Energy Consumption

The overall electricity load at Jhunjhunwala College can be divided into four major
sections viz. Lights, Fans, Air conditioners and Equipment. The break-up of energy
consumption among the four major contributors end-use-wise, floor-wise and as per

connected load is shown in Figure 2, Figure 3, and Figure 4 respectively.

Equipment
40%

19%

Figure 2: Distribution of Annual Energy Consumption based on end-use

70000
60000
50000
40000
30000
20000

10000

Ground Floor  First Floor  Second Floor  Third Floor  Fourth Floor  Fifth Floor Sixth Floor

M Lights (kwh) M Fans (kwh) ®AC (kwh) ™ Equipment (kwWh)

Figure 3: Distribution of Annual Energy Consumption Floor-wise

Roshni Udyavar & Associates, July 2022
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Lights
12%

Fan
12%

Equipment
% |

AC
35%

Figure 4 : Distribution of Annual Energy Consumption as per Connected Load

3.1.1.1 Summary of observations — overall energy consumption:

1.
2.

The total calculated annual energy consumption of the campus is 2,67,193.8 kWh.
The total billed electricity for the college for June 2021 to May 2022 is 2,78,564
kWh.

Diversity factor is 0.9

The contribution of Equipment load is 1,06,076 kWh (40%) followed by
Lighting load at 64,106.8 kWh (24%), AC load at 51,705.96 kWh (19%), and
Fans at 45,305.4 kWh (17%).

As per the total connected load, contribution of Equipment is 41%, AC is 35%,
Lights is 12% and Fan is 12%.

The total conditioned area in the college is 12% while the overall AC load
corresponding to this conditioned area is 19%

The floor-wise consumption shows that fifth floor has majority consumption as
compared to all other floors. This was mainly due the IT labs and computer science
department situated on fifth floor.

The Jhunjhunwala College has office area, conference room, principal room,
computer labs which are fully air conditioned and have high number of computers

and lights. Most spaces are unconditioned including the passages, classrooms.

o ¢

Roshni Udyavar & Associates, July 2022



O
9. Circulation spaces i.e, corridors and staircases, attribute to 26% of the area (8
while consuming minimal energy. Circulation spaces are also naturally O
ventilated with a parapet wall. 0O
3.1.2 Lighting Energy Consumption (8]
3.1.2.1 Artificial lighting O
Artificial lighting contributes to 24% of the total consumption in Jhunjhunwala College 0O
- mainly due to the longer duration of usage (due to working in 3 shifts). The types of )
lamps used in the campus are shown in Fig. 5. The number and wattage of lamps used is s
shown in Table 7. o
o
LED PANEL o
23%
o
:
o
Q
o
o
l.E[Z1 ;:,/?;hts o
Figure 5: Types of lights and their wattage 0o
o
O
o
o
1. LED Panel 24 362 14829.6 o
2 LED Lights 24 528 26218.8 P
3 Tube light 40 332 24556 °
Table 7: Number and kWh distribution of all Lights
O
O

Roshni Udyavar & Associates, July 2022



c
c

C .

Sixth Floor
7%
( Fifth Floor Gr°“2”3‘f,/”°°r
c 11% ’
c
¢
¢ Fourth Floor
18% First Floor

¢ 14%
C
C Third Floor - Second Floor

: 11%

_ 16%
C
) Figure 6: Percentage breakup of Floor-wise Annual Energy Consumption of Lights
(

i 1 Ground Floor 14819.12
¢ 2 First Floor 9013.76
< 3 Second Floor 7008.64
€ 4 Third Floor 10819.2
( 5 Fourth Floor 11961.6

_ 6 Fifth Floor 7080.32
( 7 Sixth Floor 4901.76
C Grand Total 64,106.8
C Table 8: Total floor-wise Light Consumption (kWh)
&
C 3.1.2.2 Lighting Power Density (LPD)
’ The Energy Conservation Building Code 2017 defines Lighting Power Density (LPD) as

' the maximum lighting power per unit area of a space as per its function or building as per
¢ its classification.
¢ LPD is a benchmark for the maximum allowable light per unit area provided in the ECBC
C 2017 and has been used here to compare with the lighting power allowance of each area
C in the college. The LPD using the ‘Space Function Method’ for some important activity
C areas has been calculated and compared with ECBC 2017 in Table 9.
¢

G O e e € e S B e IR0 20
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O
O
8
o
O
1. Library - reading Area | 10.00 10.14 Yes o
2. | Classroom 13.8 9.11 Yes
Lab- Physics, 51 Yes o
3. 8.5
chemistry O
4. | Computer lab 15.1 1748 No O
Table 9: LPD for some important activity areas using 'Space Function Method’ 0O
o
O
LPD not meeting ECBC
requirements C)
6%
O
o
o
o
o
(&)
LPD meeting ECBC O
requirements
94% O
o
Figure 7: Percentage of areas complying with LPD norms as per ECBC using Space Function Method O
o
3.1.2.3 Efficacy of Lamps o
The Efficacy of a lamp is defined as the lumens produced by a lamp plus ballast system
divided by the total watts of input power (including the ballast), expressed in lumens per o
watt. The higher the efficacy, lesser is the energy consumed by the lamp. O
The comparative efficacies and environmental impacts of the lamps is provided in the o
table below: o
(&)
)
21
: . o
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¢
C P ' Fluorescent Tube Lights ' 34-57 1 5000-10000 { Mercury
c | (T12 & T8) | |
¢ 2. | Compact Fluorescent Lamps ‘ 25-70 1 10000 Mercury
' Light Emitting Diode ' 60-76 Upto 50000 | NIL
¢ 4. | Incandescent Halogen |
31-35 1 2000-3000 NIL
¢ filament (low voltage) {
s 5. | Incandescent Tungsten ‘
6-15 1000 ' NIL
c  filament ‘ |
~ Table 10: Comparative efficacies and environmental impacts of lamps
LS
_ 3.1.2.4 Wall Window Ratio and Day lighting
C The overall Wall to window ratio (WWR) is observed to be 25%. During detail energy
C audit, Daylight was measured in some rooms randomly, to verify weather lighting level
C are in accordance to NBC.
C The results of the survey of Lux levels are shown below:
&
C
( 1 | Ground Floor | Chemistry  Staff| 210 | 200-300-500 Yes
L Room
¢ 2 | Ground Floor | Seminar Hall 220 | 200 -300-500 Yes
¢
- 3 | Ground Floor | Gymkhana 210 200 -300-500 Yes
© 4 | Ground Floor | Store Room 205 200 -300-500 Yes
C
5 | Second Floor | Physics Lab 2 2] 200-300-500 Yes
C
] 6 | Third Floor Maths Lab 216 200 -300-500 Yes
C 7 | Third Floor English Lab 198 200 -300-500 No
C 8 | Third Floor Biotechnology Lab 205 200 -300-500 Yes
C 9 | Third Floor | Microbiology lab 215 200-300-500 Yes
C 10 | Third Floor Library 230 200 -300-500 Yes
C

R e A T e e 22
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11 | Fourth Floor | Staff Room 180 200 -300-500 No
12 | Fourth Floor | Research Lab. DST 160 200 -300-500 No
13 | Fourth Floor | Statistics Lab 154 200 -300-500 No
14 | Fourth Floor | Room-44 180 200 -300-500 No
15 | Fourth Floor | Room-36 BBI 210 200 - 300 - 500 Yes
16 | Fourth Floor | BMS Room 220 200 -300-500 Yes
17 | Fifth Floor Room-55 230 200 - 300 -500 Yes
18 | Fifth Floor Room-56 205 200 -300-500 Yes
19 | Fifth Floor Computer Science 270 200 - 300 -500 Yes
Lab 3
20 | Fifth Floor Lab-2 Bsc 5th Fir 280 200-300-500 Yes
21 | Fifth Floor Lab-2 Bsc 5th Flr 195 200 - 300 -500 No
22 | Fifth Floor Staff Room 5th Flr 330 200 -300-500 Yes
23 | Fifth Floor Lab-1 5th Flr 320 200 -300-500 Yes
24 | Fifth Floor It Staff Room 340 200 -300-500 Yes
25 | Fifth Floor It Lab-1 5thflr 305 200 -300-500 Yes
26 | Fifth Floor It Lab-2 5thflr 295 200 -300-500 Yes
27 | Fifth Floor Room 53 280 200 -300 -500 Yes
28 | Fifth Floor Room 54 270 200 - 300 -500 Yes
29 | Fifth Floor Room 55 264 200 -300-500 Yes
30 | Sixth Floor Staff Room 380 200-300-500 Yes
31 | Sixth Floor Room 63 280 200 - 300-500 Yes
32 | Sixth Floor Computer Lab 320 200 -300-500 Yes
33 | Second Floor | Studio 350 200 -300-500 Yes
34 | Fourth Floor | Staff Room 340 200 -300-500 Yes
35 | First Floor Trust Office 1st 290 200 - 300 -500 Yes
Floor
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¢
c
(
36 | FirstFloor Conference Room 310 200 -300-500 Yes

C

) 37 | First Floor Principal Office 285 200 - 300 - 500 Yes
(.
-
€ Table 11: Summary of lux levels comparison with NBC
c
e o Summary of Observations: Lighting
c 1. There are in all 1163 lamps (artificial light sources) in the campus amounting to

annual energy consumption of 64,106.8 kWh constituting 24 % of total energy

¢ consumption.
( 2. 63% oflighting consumption is from LED lamps.
( 3. As per the recommendation of previous green audit report, the college has
C replaced few old luminaries to LED.
¢ 4. Building envelope has Window Wall Ratio (WWR) of 25%, which is within
ECBC’s allowable norms of up to 60%.
C

7' 5. 949% of the spaces comply with the LPD norms of ECBC. By the Space Function
C method, most of the key activity spaces meet the ECBC norms.
€ 6. The highest lighting consumption is by the Ground floor (23%), Fourth floor
[ lights (18%), followed by Third and First floor (16% and 14%) respectively.
s 7. Currently there are 82 outdoor lights manually switched off and switched on.
C
= 3.1.3 Energy Consumption for Thermal Comfort
L~ Fans and Air Conditioning together consume 36% of the energy consumption of the
C campus. Both these are required for thermal comfort of occupants. Only 12% of the
e college space is conditioned.

=
C
C

C
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AC
12%

NON AC
88%

Figure 8: Conditioned and un-conditioned areas in Jhunjhunwala College

There are a total 529 ceiling fans fitted along with 60 exhaust fans and 5 wall mounted

fan.

Fans contribute 17% of the energy consumption. Break up of energy consumed by fans
is provided in Fig. 9 and Table 12. The floor wise break up of fan consumption is

provided in Figure 10 and Table 13.

EXHAUST WALL
12% i MOUNTED FAN
1%

CEILING
87%

Figure 9: Types of Fans
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Total Consumption

S. No. Fan Type Numbers

(kWh)

1. | Ceiling Fan 529 39647.4
Exhaust fan 60 5271.6
Wall Mounted Fan 5 386.4
Grand Total 594 45,305.4

Table 12: Types of Fans and their wattages Consumption (kWh)

Sixth Floor Ground Floor
Fifth Floor o A%

17%

First Floor
12%

Fourth Floor

19% ' )
: ¥ Second Floor

15%

Third Floor
19%

Figure 10: Percentage breakup of Floor-wise Annual Energy Consumption of Fans

1 Ground Floor 6527.4
2 First Floor 5409.6
3 Second Floor 6789.6
4 Third Floor 8390.4
5 Fourth Floor 8776.8
6 Fifth Floor 7590

7 Sixth Floor 1821.6

Table 13: Total floor-wise Fans consumption (kWh)

Air conditioning is the third largest consumption for the overall college amounting to
19% of total energy consumption, 111.8 TR of refrigeration and 51,705.6 units of
electricity annually (2022-2023). The comfort air-conditioning system at college mainly

comprises of split and window units. The breakup of different indoor units and the floor

wise consumption of AC is shown in Fig 11, Table 14 and Table 15.
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Figure 11: Percentage breakup of Floor-wise Annual Energy Consumption of AC O
Sr.No. Building Total Consumption (kWh) O
1 Ground Floor 6507 O

2 First Floor 10711 '
3 Second Floor 837 O
4 Third Floor 7542
o

5 Fourth Floor 13102

6 Fifth Floor 7162 O
7 Sixth Floor 5844 (5

Table 14: Total floor-wise AC consumption (kWh)

Parameters Chemistry @ Chemistry Seminar Seminar o
Research Staff Lab Hall Hall l
Lab Ql‘)
O
1 Make . Mitsubishi Daikin Daikin | Mitsubishi T
o
2 Capacity TR i5 2 2 1 |
| o
3 Specific volume of Air m3/kg 0.85 0.85 0.85 0.85 b
4 Air Flow rate m3/sec 0.2695 0.334475 | 0.381695 0.20 )-)
5 Power Consumption kw 1.39 1.67 1.86 0.90 (‘;)
| |
6  OverallkW/TR - kW/TR 1.444 e85 e 1596 i 144 @
. | ' | |
| A | - |
| 7 Energy Efficiency Ratio | kW/kW 2.4305 2.1464 2.1992 244 ©
. i
: 0
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3rd and 4th floor

, 'Sr. | Parameters Units | 4thfloor-  4th floor 3rd floor-
‘ 'No. Windows | statistics | Mathematics
( lab
(ﬁ |
1 Make - Mitsubishi | Mitsubishi | Daikin

€

., 2 Capacity TR 115 15 155
{" |
¢ 3 Specific volume of Air m3/kg | 0.85 0.85 0.85
C 4 Air Flow rate m3/sec  0.17017 0.2405 0.2183
C 5 Power Consumption kW 1.78 1.46 1.65
3 ) Overall kW/TR kW/TR | 3.276 1.988 2476
C 7 Energy Efficiency Ratio kW/kW | 1.0715 | 17653 | 1.4179
c l
C Table 15: Details of AC units with their design parameters
C The campus also has 67 ACs in total which include 46 split units and 21 window units
C installed in principal’s cabin, computer lab, director’s cabin, server room and Gymkhana
C etc.
C o Summary of Observations: HVAC
C 1. Ceiling fans account for almost 87% and exhaust fans amount for 12% and wall
¢ mount fans account for 1% of the total energy consumed by fans.
c 2. The overall fan consumption shows that third & fourth floor uses highest number

- 19% followed by fifth floor 17%, second floor 15%, first floor - 12%, all the other
( floors below 14 & 4%.
C 3. The overall air conditioning consumption shows that maximum usage is by the
C Fourth floor - 25%, First floor- 21%, followed by Third floor-15%, Fifth floor -14%,
C Ground floors -12%.
’ 4. As per the audit conducted, few AC units as marked in table 15 are working below

' required EER and immediate maintenances is required.
C
C
C
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3.1.4 Equipment Energy Consumption
|(7 ]
Equipment contributes 40% of the total energy consumption. Major equipment includes -
CPU, UPS, lifts, copier, projector, xerox machine, water pump, TV, computer desktops. The )
detailed break up of energy consumed by equipment is shown below. 8
16% _ 0.20% _0.12% O
0.16%  oa% 0.12%
. i I y
- ,.f’i’if: | Autoclave \)
. / //_, 6.:1.4% //_0_04% u Balan.ce {)
[_{_0.86% m Centifuge g
W Computers O
B Conductivity meter -
M Digital motic Microscope X ')
®FTIR O
M Hot air oven =
m HPLC ©
B Incubator Q
M Laminar air flow .
. o
W Lifts
m Muffle furnace ()
pH Meter ()
I pumps -
W Sensitive balance @
 Shaker O
W Ultracentrifuge
M UV-VIS spectrophotometer O
(8)
Figure 12: Types of equipment U
S.No. Equipment Number Wattage (kWh) o
1 Autoclave 3 6900 ,,
o
2 Balance 1 46
O
3 Centifuge | 3 966
0
4 Computers 562 75348
5 Conductivity meter | 1 46 O
6 Digital motic Microscope 1 138 Q
i 7 FTIR kA 138 O
8 | Hotairoven 4 2760 o
| 1 | ©
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9 | HPLC | 1 230
C 10 Incubator 2 299
C 11 Laminar air flow 8 1656
C 12 | Muffle furnace 1 920
( 13 pH Meter 3 138
C 14 Sensitive balance 4 1725
c 15 Shaker il 184
¢ ' 16 | Ultracentrifuge 1. 138
17 UV-VIS spectrophotometer 2 460
c
18 Vaccum oven 1 92
¢ 19 Water cooler 9 230
& 20 Zeiss Microscope 1 2484
C 21 |Lift 2 11040
C Table 16: Type of Equipment and their Waitage
€
(__,. Sixtg;loor Ground Floor
) ’ 14%
C
C
=
(" First Floor
= Fifth Floor e
35%
©
C )
P Second Floor
L = 3%
&' Third Floor
Fourth Floor 13%
= 7%
- Figure 13: Percentage breakup of Floor-wise Annual Energy Consumption of Equipment
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O
Building Total Consumption (kWh).
0
Ground Floor 14559 P
2 w
First Floor 20907 .
3 o
Second Floor 2898 .
4 O
Third Floor 13478 1
5 J
[ Fourth Floor 8004 -
6 O
Fifth Floor 37674 i
7 O
Sixth Floor
e O
O
Table 17: Total floor-wise Equipment consumption (kWh) O
Q
Summary of Observations: Equipment o
1. Total energy consumption by equipment is 40%. o
2. The energy consumption by equipment is primarily through computers at 67% o
o
followed by Lift at 15% and Autoclave is 6%, Lamination machine is 4%,
projector Is 4%, monitor is 3%, water pumps is 3%, microwave is 2%, and AV o
system, blowers, server, Wi-Fi routers is 1%. Q
3. The largest consumption of energy with respect to equipment is Fifth floor -35%, O
followed by First Floor - 20%. This was mainly due to the administration and o
research areas have a greater number of working hours than classrooms. o
Some of the equipment used in the college are shown in the pictures below: )
O
(3]
o
O
o
O
o
O
O

Plate 5: Autoclave machine Plate 4: Pump Panel
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Plate 7: Hot air oven of chemistry lab

Plate 6: Incubator shaker
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3.1.5 Electrical system study, Earthing and leakage currents (

Thermal imaging was applied to the electrical power distribution to detect hot spots -

likely to cause failures. Temperature readings above 40°C, are of concern and repairs to O

those spots are necessary.

Thermography Summary O

¥
L

.‘\a)

\_/'

e e R e e e 33

Sr. | Image | Description Temp | Remark D
No  No °C (&)
1 7576 | MAIN MCB- METER NO. 5118667 73.6 | Temperature Above Permissible Limit |()
2 ' 7577 | MAIN MCB- METER NO. 5118654 41.8 | Temperature Above Permissible Limit |()
3 | 7578 | MAIN MCB- 125A MCB- B SECTION+ 42.1 | Temperature Above Permissible Limit ii)
LAW COLLEGE- METER NO. 5118677 0
4 7579 | MAIN MCB 40A DP- CANTEEN METER | 41.2 | Temperature Above Permissible Limit (%)
NO. 8422768 _
O
5 7580 | MAIN MCB- 40A DP- XEROX MACHINE- | 37.3 | Temperature Within Permissible Limit )
METER NO. 8716305 _
(&
6 7581 | MAIN MCB- 63A MCB-4P- LIFT+ PUMP, | 41.8 | Temperature Above Permissible Limit
METER NO. 7697082 o
7 7582 | 1ST FR- OFFICE+ SEMINAR HALL- 58.4 | Temperature Above Permissible Limit ©
MAIN MCB- METER NO. 5118662 o
8 7583 | MPS HALL+ LIFT+ SHABU HALL+ 38.1 | Temperature Within Permissible Limit &
COLLEGE LIFT+ GR FR, ZND FR, 3RD FR O
METER NO. 079992507
; o
9 7584 | 5TH FR- COLLEGE- METER NO. 50.7 | Temperature Above Permissible Limit o
07901619
0
10 * 7585 | COLLEGE OFFICE BUILDING- METER 34 Temperature Within Permissible Limit o
NO. 07723865 MAIN MCB- 100A MCB g
11 7586 | MAIN INCOMER- 63A MCB- COLLEGE- | 40.1 | Temperature Above Permissible Limit F -
3RD FR, 4TH FR, 5TH FR METER NO. O
07859703 O
o

-
w
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114 7587 | GYMKHANA+ SEMINAR HALL- 100A 55.1 | Temperature Above Permissible Limit
C BUSBAR |
C 13 | 7588 | GR FR- RESEARCH LAB+ CHEMISTRY | 81.3 | Temperature Above Permissible Limit
[ LAB- 100A BUSBAR
€ 14 7589 | PUMP+ BACK SIDE OFFICES- 100A 33.9 | Temperature Within Permissible Limit
c | BUSBAR i
C 15 7590 | MAIN MCB- 100A BUSBAR- BIOLOGY 33 Temperature Within Permissible Limit
¢ DEPT- 1ST FR, GR FR- CHEMISTRY LAB I
¢ 16 7591 | 1ST FR- MAIN MCB- 32A MCB- 343 | Temperature Within Permissible Limit
k ' BIOLOGY DEPT. |
[ | |
. 17 7592 | 2ND FR- LEFT SIDE- PHYSICS DEPT 33.4 | Temperature Within Permissible Limit
C MAIN 32A DP MCB
¢ 18 ' 7593 | 2ND FR- RIGHT SIDE- CLASSROOM 33.4 | Temperature Within Permissible Limit
C | | AREA- MAIN DB- 32A MCB
C 19 7594 | 3RD FR- LEFT SIDE- BUSBAR- 100A 44.8 | Temperature Above Permissible Limit
= BUSBAR
C 20 7595 | 3RD FR- RIGHT SIDE- NEW BUILDING- | 37.2 | Temperature Within Permissible Limit
C BIOTECH DEPT- 32A 4P MCB+ 404,
' 300mA- ELCB
_ 21 7596 | MAIN DB SOLAR SYSTEM- 32A MCB- 36.1 | Temperature Within Permissible Limit
€ 2NOS.
C
22 | 7597 | 4TH FR- BUSBAR- SOLAR BUSBAR- 42.8 | Temperature Above Permissible Limit
C 100A
€ 23 [ 7598 | LIFT NO.1 COLLEGE MAIN GATE LIFT- | 36.9 | Temperature Within Permissible Limit
< 40A, 100mA- ELCB
C 24 7599 | LIFT NO.03- ICTP SWITCH 63A FUSES. | 37.3 | Temperature Within Permissible Limit
I |
C Table 18: Results of thermal imaging of distribution panels
C Below are few images of thermography applied to the electrical power distribution to
g g PP p
C detect hot spots which can cause failures, and need immediate attention.
C
o
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MAIN MCB- METER NO. 5118667

‘.l!'\r, 39.0
IR_07576.152
4/28/2023 2:05:01 PM
Temperature Above Permissible Limit

=54
51 Py
48 * .
4%
42
’ § 6 = *'C ‘::
IR_07582.182
4128/2023 2:17:37 PM - QO
Temperature Above Permissible Limit Visible Light Image
Q
GYMKHANA+ SEMINAR HALL- 100A BUSBAR )
| =551
1 O
L
48
44
Laz
e
L3
_ 34
3 323 y
Mi 48 - o\ 77);
IR_07587.152 &
4/28/2023 11:13:03 AM O
Temperature Above Permissible Limit Visible Light Image ,_
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The Neutral Earth Voltage was checked in the following locations, few was found to be

( within permissible limit and few were found above permissible limit, which needs to be
7 repair at earliest.
(_ N-E Voltage Details
s Sr. | Description N-E voltage Remark (Acceptable
€ No (Volt) ' limit is less than 2 Volts)
C
_ 5th Floor-

C

1 Computer Lab 109 . Within Permissible Limit
E 2 Computer Lab-1 2l | Above Permissible Limit 1
c 3 Computer Room near to staff Room 1.8 - Within Permissible Limit
(\_ 4 IT staff Room 22 Above Permissible Limit
¢ 5 IT Computer Room 2.3 ' Above Permissible Limit
C 6 Class Room-52 1.7 Within Permissible Limit
C 4th Floor-
C 7 BBI Staff Room 1.8 Within Permissible Limit
¢ 8 BMS Staff Room 2.2 Above Permissible Limit
- 9 Statistic Staff Room 2 | Within Permissible Limit
C | 10 | Teacher Staff Room 1149 - Within Permissible Limit
C 3rd Floor- | Within Permissible Limit
C 11 | Computer Lab 1.8 Within Permissible Limit
= 12 Mathematics Staff Room 1.9 | Within Permissible Limit
C 13 | Library 7 Within Permissible Limit
¢ 14 | Biotechnology 19 Within Permissible Limit
C 2nd Floor- Within Permissible Limit
C | 15 Physics Room-3 2 Above Permissible Limit
C 16 | Physics Staff Room 13 i Within Permissible Limit
C 17  Biology Staff Room 03 | Within Permissible Limit
. 18 77Emyﬂab-3 e ' ! 23l “ Above Permissible Limit
P L | . ‘
L
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19 Class Room- 11 1.8 Within Permissible Limit
20 Class Room- 12 17 Within Permissible Limit
First Floor- Within Permissible Limit
21 | Pantry 2.2 Above Permissible Limit
22 Admin Office 2.6 Above Permissible Limit
23 Admin Office 22 Above Permissible Limit
24 Admin Office 2.3 Above Permissible Limit
25 | Biology Lab 1.9 Within Permissible Limit
26 | Biology Lab 2 Above Permissible Limit
; 27 | Biology Lab 2.6 Above Permissible Limit
28 Principal Office 1.5 Within Permissible Limit
Ground Floor- Within Permissible Limit
29 Labrary-4 Chemistry and physics 1.5 Within Permissible Limit
30 Labrary-3 Chemistry 2.2 Above Permissible Limit
31 Chemistry Store Room 1.8 Within Permissible Limit
32 Chemistry Lab-1 1.7 Within Permissible Limit
33 Chemistry Staff Room 1.6 Within Permissible Limit
34 | Main MCB - Meter No. 5118667 1.7 Within Permissible Limit
35 Main MCB - Meter No. 5118654 0.5 | Within Permissible Limit
36 Main MCB - 125a MCB - B Section+ Law 1.3 Within Permissible Limit
College- Meter No. 5118677
37 Main MCB 40a Dp- Canteen Meter No. 1.7 Within Permissible Limit
8422768
38 Main MCB - 40a Dp- Xerox Machine- Meter No. | 1.9 Within Permissible Limit
8716305
39 Main MCB - 63a Mcb-4p- Lift+ Pump, Meter 1.4 Within Permissible Limit
No. 7697082

R T T
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C
40 | 1stFr- Office+ Seminar Hall- Main MCB - ‘ 1.6 ' Within Permissible Limit
¢ Meter No. 5118662 |
( 41 MPS Hall+ Lift+ Shabu Hall+ College Lift+ Gr 0.8 Within Permissible Limit
C Fr, 2nd Fr, 3rd Fr Meter No. 079992507
C 42 5th Fr- College- Meter No. 07901619 1 Within Permissible Limit
g
C 43 College Office Building- Meter No. 07723865 0.7 Within Permissible Limit
¢ Main MCB - 100a MCB
¢ 44 | Main Incomer- 63A MCB - College- 3rd Fr, 4th | 0.8 - Within Permissible Limit
c Fr, 5th Fr Meter No. 07859703
o 45 Gymkhana+ Seminar Hall- 100a Busbar 2.1 Above Permissible Limit
C 46 Gr Fr- Research Lab+ Chemistry Lab- 100a 2 ' Above Permissible Limit
' Busbar
C
¢ ' 47 | Pump+ Back Side Offices- 100a Busbar 1.8 Within Permissible Limit
c 48 Main MCB 100a Busbar- Biology Dept- 1st Fr, | 1.8 Within Permissible Limit
' Gr Fr- Chemistry Lab
C _ '
| 49 1st Fr- Main MCB - 32a MCB - Biology Dept. 2.2 Above Permissible Limit
C
) 50 2nd Fr- Left Side- Physics Dept Main 32a Dp 23 | Above Permissible Limit
C ‘
Mcb
51 2nd Fr- Right Side- Classroom Area- Main Db- | 1.8 Within Permissible Limit
G 32A MCB
C | 52 | 3rd Fr- Left Side- Busbar- 100a Busbar 22 Above Permissible Limit
€ 53 3RD FR- RIGHT SIDE- NEW BUILDING- 1.8 V Within Permissible Limit
C BIOTECH DEPT- 32A 4P MCB+ 404, 300ma-
C ELCB
C 54 Main Db Solar System- 32A MCB- 2nos. 2.2 Above Permissible Limit
C 55 4th Fr- Busbar- Solar Busbar- 100A 253 Above Permissible Limit
| 1
C 56 | LIFT NO.1 COLLEGE MAIN GATE LIFT- 404, 1.8 | Within Permissible Limit
, ‘ ' 100ma- ELCB i |
C 57 | Lift No.03- ICTP Switch 63 Fuses. 1.9 Within Permissible Limit
& Table 18: Earth- Neutral Voltage
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3.1.5.2. Earthing and Leakage Currents

Earthing And Leakage Currents were also measured during the Audit. As per O
observations of audit, most of the earth pit resistance were above permissible limit as
shown in table 20 o
Description Resistance Current Remark )
Q mA o
1 | MAIN MCB- METER NO. 5118667 12.4 15.3 Earthing Above Permissible O
Limit
O
2 MAIN MCB- METER NO. 5118654 8.3 10.6 Earthing Above Permissible -
¢
Limit -
O
3 MAIN MCB- 125A MCB- B SECTION+ 2.6 4.85 Earthing Above Permissible A
)
LAW COLLEGE- METER NO. 5118677 Limit O
4 MAIN MCB 40A DP- CANTEEN METER | 3.4 6.25 Earthing Above Permissible °
NO. 8422768 Limit 0
5 MAIN MCB- 40A DP- XEROX 4.6 7.05 Earthing Above Permissible o
MACHINE- METER NO. 8716305 Limit o
6 MAIN MCB- 63A MCB-4P- LIFT+ 3.5 4.5 Earthing Above Permissible (4]
PUMP, METER NO. 7697082 Limit o
7 1ST FR- OFFICE+ SEMINAR HALL- 6.1 4.65 Earthing Above Permissible o
MAIN MCB- METER NO. 5118662 Limit o
8 MPS HALL+ LIFT+ SHABU HALL+ 0.74 53.7 Leakage Value Above o
COLLEGE LIFT+ GR FR, 2ND FR, 3RD Permissible Limit
FR METER NO. 079992507 O
9 5TH FR- COLLEGE- METER NO. 0.42 204 Leakage Value Above o
07901619 | Permissible Limit (3]
10 | COLLEGE OFFICE BUILDING- METER | 0.41 192 Leakage Value Above (&)
NO. 07723865 MAIN MCB- 100A MCB Permissible Limit 0
11 | MAIN INCOMER- 63A MCB- COLLEGE- | 35.3 3.35 Earthing Above Permissible O
' 3RD FR, 4TH FR, 5TH FR METER NO. Limit o
| 07859703 )
| [
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12 | GYMKHANA+ SEMINAR HALL- 100A | 0.084 | 10.3 Earthing Within Permissible
BUSBAR Limit
C 13 | GR FR- RESEARCH LAB+ CHEMISTRY | 0.085 10.4 Earthing Within Permissible
€ LAB- 100A BUSBAR Limit
C ' 14 | PUMP+ BACK SIDE OFFICES- 100A 1.8 5.65 Earthing Within Permissible
C BUSBAR Limit
€ 15 | MAIN MCB- 100A BUSBAR- BIOLOGY | 180 3.45 Earthing Above Permissible
. DEPT- 1ST FR, GR FR- CHEMISTRY Limit
S
LAB
¢ . o
16 1ST FR- MAIN MCB- 32A MCB- 15.3 8.2 Earthing Above Permissible
¢ BIOLOGY DEPT. Limit
( 17 | 2ND FR- LEFT SIDE- PHYSICS DEPT OPEN 0 Earthing Above Permissible
€ MAIN 32A DP MCB Limit
C 18 | 2ND FR- RIGHT SIDE- CLASSROOM | OPEN 2.3 Earthing Above Permissible
C ' AREA- MAIN DB- 32A MCB Limit
& 19 | 3RD FR- LEFT SIDE- BUSBAR- 100A 215 3.4 Earthing Above Permissible
C BUSBAR Limit
( 20 | 3RD FR- RIGHT SIDE- NEW 0.49 10.65 Earthing Within Permissible
‘ BUILDING- BIOTECH DEPT- 32A 4P Limit
C MCB+ 404, 300mA- ELCB
C
' 21 | MAIN DB SOLAR SYSTEM- 32A MCB- | 0.23 42.7 Leakage Value Above
S 2NOS. Permissible Limit
C 22 | 4TH FR- BUSBAR- SOLAR BUSBAR- 2l 177 Earthing Above Permissible
C 100A Limit
C 23 | LIFT NO.1 COLLEGE MAIN GATE LIFT- | 5.3 15.75 Earthing Above Permissible
C 40A, 100mA- ELCB Limit
( | 24 | LIFT NO.1-5HP MOTOR 0.69 6.25 Earthing Within Permissible
Limit
C } N
( 25  LIFT NO.03- [CTP SWITCH 63A FUSES. | 1.1 6.5 - Earthing Within Permissible
" ' Limit
C ; S 2
C

T TR T T P 0
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26 | LIFTNO.03-7.5 HP MOTOR 0.37 0.55 Earthing Within Permissible | ()
Limit I
Table 20: Earth Resistance measurement ]
O
Poor insulation in electric devices and equipment’s is the cause of earth leakage currents. O
Earth leakage currents are a major source of two very common electrical hazards: O
e Riskoffire O
e Riskof electrocution O
In addition to the above, continuous undetected earth leakage currents also result in o
waste of electricity. PN
\V\.__j
3.1.6 Benchmarking - Energy Performance Index (EPI) o
The Energy Performance Index (EPI) of Jhunjhunwala College is 33.68 kWh/sq. O
m/year in 2022-2023as the billing data. As per the Bureau of Energy Efficiency’s O
(BEE) EPI benchmark for institutional buildings in warm-humid climate zone (such .

€

as Mumbai) is 150 kWh/sq. m/year. The energy consumption of the college is well

below this benchmark. e
Climate Zone EPI (kWh/m?/yr) O
Warm & Humid 150 (%]
Composite 117 o
Hot & Dry 106 o

Moderate 129 '
O

Table 21: EPI bench mark by BEE for Institutes

(4]
3.1.7 Benchmarking — Specific Energy Consumption (SEC) O
Specific Energy Consumption (SEC) is defined as the energy consumption per unit (%)
product. The specific energy consumption taking into account students, faculty and staff o
members were calculated to form a benchmark of 33.68 kWh/ person/ year and Rs. )

416 per person per annum (considering 2022-2023 data). )
O
O

™

0
e R TR v

(&
O
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3.1.8 Billing Analysis and Metering system

(_ 1. The energy consumption in the college is mainly in the form of electricity which

( is supplied through Adani Electricity Utility company and 10 KW solar PV

€ panels on the terrace

C 2. The College is billed under category LT IV (B) for all 9 meters. This category is

C applicable for public services which includes Government and private hospitals

C and educational institutions.

, 3. The Monthly electricity bill for all the meters with LT IV (B) has the basic rate of

(‘ energy as Rs. 6.00 per unit (kWh) in addition to fixed demand charge of Rs. 425
¢ per connection per month, Wheeling charge of Rs. 1.74 per unit. Additional Fix

C charge of Rs 250 per 10 KW for three phase connection. The Tariff Structure

'3 of Adani Electricity Utility company along with additional Time of Day (TOD) tariff
C is summarized in tables below:

e Tariff Fixed Demand charge  Energy Electricity Wheeling RA FAC rate
. Category I/Month charge duty charge charge Paise /
C X /Unit X/Unit Unit
¢ | LTIVB ' Rs. 425 per connection | 6.00  @21% | 1.74 1 043 l 50.63
€ : per month 5 | % ‘ |

C Table 19: Tariff Structure as per the Adani for FY 2021 - 22

( 4. The overall per unit charge is Rs. 11 per unit.

5. Itis observed that the annual energy consumption of the college as per electricity

S bills is 2,78,564 kWh for the Year March 2021- February 2023. The average

( monthly consumption is approximately 23,213.7 units. It can be seen that the
¢ months of December and May have the highest consumption. This could be

C attributed to excessive discomfort and use of fans and ACs due to higher insolation

C and relative humidity. It may also be related to activities in the college.

42
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3.1.9 Pumps and Motors

The college has 3 main water pumps in the passage of ground floor. Two pumps are used
to pump the water from UG tank and ring well to OHT. At present the pumps are run in

auto mode of 5 hp capacity each as controllers are installed for running of the pump. The

photos of the Pumps and their performance is provided in Plates 8 and Table 23

1 Passage of Ground floor 5 hp 3 2 hours | 300 | 7.5 | 2250

© 0 00 0 O

o

© 00 O

S O
L
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3.1.10 Renewable Energy- Rooftop Solar PV

The College has 34 nos. of Solar PV panels installed on the Rooftop in 2017 which have
capacity of 10 kWp. These panels were installed by Hon. MP Dr. Kirti Somaiya as per the
guidelines of MPLADS Administrative Approval in 2016-17. These panels are laid on the

Sloping roof, based on the slope of the roof and not as per the best orientation for higher

solar gain. A separate energy meter and inverter is also attached to the system.

® 0000000000

C
c
¢
| !
¢ |
: A
¢ \
iy
C |
W
) 64
( :.!‘k,‘.
c Plate 9 : Installed Solar PV panels on the sloping roof and Solar meter of the college
c 1. Based on meter readings from Energy meter recorded from March 2022 to Febuary
; 2023, it was recorded that power generated is 28.47 kWh per day. The total
C electricity generated throughout the year was 10,393kWh.
C 2. College collaborated with Utility (Adani) and introduce a net metering system so that
€ they wheel the power back to the Grid. The invoice of this system installed is attached in
o Annexure H.
3. The solar PV manufacturing data could not be obtained and hence it is not possible to
C g p
comment on the deterioration rate considered on Y-O-Y basis for ageing of the Solar
L=
Panels.
C 4. As being given to understand this Solar power is consumed fully on fourth floor
G wherein considerable power demand is present at any given point of time.
C
C
Q
C
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3.2 Water

The College has an OHT of capacity 1,000 litres and an UGT of capacity 5,000 litres.
There 135 wash basins (some located in labs and others are in washrooms), 8 WC have
single flush type flushing tank while the rest of the toilet units have only ablution taps,
and a total of 12 drinking water coolers. There are around 9 individual taps, of which 7
are used for gardening (on ground floor and terrace),

and 2 are near temple.

Considering 6950 persons at the rate of 45 litres per person per day (as per NBC), the
maximum total daily requirement of the college is 312.75 kilo litres. This is shown in
table no. 26. Monthly requirement should be 6,255 Kilo litres considering 20 days of
operation per month.

However, as per water bills submitted by the college, average monthly water
consumption is 516 Kilo litres, which means daily consumption is around 26.9 kilo
litres. This amounts only 9% of the calculated daily water consumption.

The college pays Rs. 5.94 per Kkilo litres of water in addition to the 70% of water charges

as sewerage charges according to the tariff specified in the water bills.

The College campus water bill shows that the average monthly water charges are Rs.
5,749 /-, accordingly the per litre of water cost is around Rs. 11.15/-. Table no. 25 gives

details of the faucets, flushing devices and water coolers in the college.

S. | Building Floor Total | Total No. | Drinking Wash Wash | Type of Flushing

No No. of Toilet | Water/ Basin basin | Tank (Dual Flush/
Blocks Cooler taps | Single Flush)

1 Garden Campus 6 Tap

2 ChemLab1 | Ground floor | 17 Basin Tap

3 Chem Lab 2 Ground floor | 21 Basin Tap

4 Chem Lab3 | Ground floor | 9 Basin Tap

5 Research lab | Ground floor | 2 Basin Tap

6 Chem Jrlab Ground floor | 14 Basin Tap

7 Canteen Ground floor | 5 Basin Tap

8 Canteen Ground floor | 2 Water cooler

9 Ground floor | Ground floor | 2 Water cooler

10 | LCR 1st Floor 5 Tap
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11 | 1stfloor 1st Floor 2 Water cooler
.
12 | Office Toilet | 1stFloor 3 Single Flush
( 13 | Office toilet 1st Floor 3 Basin Tap
[~ 14 | Pantry 1st Floor 1 Basin Tap
€ 15 | Panty 1st Floor 2 Water cooler
C 16 | Biology Lab | 1stFloor 9 Basin tap
¢ 17 | Biology Lab 1st Floor 3 Water cooler
18 | 2nd floor 2nd floor 4 Water cooler
C 19 | Physics 2nd floor 9 Basin tap
C 20 | Boys 2nd floor 3 Single Flush
c Washroom
‘ 21 | Boys 2nd floor 4 Basin tap
Washroom
22 | Boys 2nd floor 2 Tap
C- Washroom
( 23 | 3rd floor 3rd floor ? Water cooler
24 | Boys 3rd floor 3 3 push Tap
Washroom
& 25 | Boys 3rd floor 2 Basin tap
( Washroom
. 26 | Boys 3rd floor 1 Tap
( Washroom
27 | Library 3rd floor 1 Basin tap
L 8
) 28 | Biotech Lab | 3rd floor 24 Basin tap
C
29 | Biotech 3rd floor 3 Water cooler
c
- 30 | Stats 4th floor 1. Basin tap
- 31 | Researchlab | 4th floor 2 Basin tap
( 32 | Staff room 4th floor 2 Water cooler
C 33 | Staff room | 4th floor 6 Tap
Gents
washroom
=
34 | Staff room | 4th floor 4 Tap
C Ladies
washroom
¢ 35 | Girls 4th floor 2 Tap
P washroom
L
C 36 | Lunch room | 4th floor 1 Basin tap
' 37 | Lunch room | 4th floor 2 Water cooler

y
| =
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38 | Temple 4th floor 2 Tap O
39 | Research 4¢th floor 2 Basin tap O
preparation
room ()
40 | 4th floor 4th floor 2 Water cooler ()
41 | BMS 4th floor 1 Single Flush
Washroom ()
42 | BMS 4th floor 1 Basin tap O
Washroom
43 | 5th floor 5th floor 3 Water cooler {)
44 | CS 5th floor 1 Single Flush O
Washroom O
45 | CS 5th floor 3 Basin tap
Washroom O
46 | BVOC 5th floor 2 : Tap
Washroom O
47 | BVOC 5th floor 1 Basin tap O
Washroom
48 | 61-62 room | 5th floor 1 Tap O
no. Q
49 | Garden Terrace 1 Tap O
50 | Beauty Terrace 2 Basin tap
parlour O
Table 25: Toilet details in college 0
Catoas) Nm:fb ! Water requirement per Total water requirement O
gory person (LPCD) (LPCD)
Occupants 2, e S v L (5]
C [otal ) C w Flushing otal
Students 6666 20 25 45 | 133320 | 166650 | 299970 |©O
Teachers 134 20 25 45 2680 3350 6030 o
Non-teaching staff 125 20 25 45 2500 3125 5625
Administrative staff 25 20 25 45 | 500 625 1125 |©@
Total 6950 139000 | 173750 312750 |Q
Table 21: Total water usage of the Campus o
College has installed a water recycling unit to treat the waste water from drinking water o
cooler for reuse i.e.,, watering plants or gardening. This is an initiative to further reduce o
O
—779
: . 8
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the water for landscaping is commendable, as institution already have mist irrigation for
( terrace garden.
c
C
c
c
C
C
(
C
C Plate 20: Waste water recycling unit being installed at the campus
C
¢ 3.2.1.Rain Water Harvesting
C The college has successfully installed a rainwater harvesting system collecting water
p from the rooftop catchment through down take pipes fitted with filter which is used
- to recharge a 20 feet deep ring well. This water is used for cleaning the campus,
) g p ring g
C landscaping and watering the plants as the quality of water is not feasible for drinking.
(
C
C
C
©
€
[}
L
C
C Plate 21: Rainwater harvesting down-take pipe and Recharge Ring well provision in campus
C 3.3 Solid Waste
C The college generates approximately half kg of waste per day which amounts to 100
g y g p
C kg/year, which is organic / food waste from canteen. The waste is not segregated at
g
C source as per information submitted by college. There is scope to include various
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segregation, recycling and composting concepts in the campus. The college has already

marked out a place on campus for a compost pit.

Plate 22: Compost pit provided in campus

The college has developed an E-waste collection system in collaboration with

Eincarnation Recycling Pvt Ltd. that collects the E-waste periodically.

Around 1400 kg of paper waste generated during the academic year is stored properly
and then sold to the paper mart who send the paper for recycling. The acknowledgement

is attached in Annexure F.

College has devised a credit based waste collection module. This not only creates the
awareness amongst the student but motivates them to collect and deposit multi layer, in
the process cleaning the surrounding environmetal from a type of plastic waste, allowing
systematic recycling of the same. In accordance to this, Kulkarni foundation has

nominated them as branch of Safai Bank of India. Letter forms the Annexure E.

An incinerator for medical waste is provided in one of the toilets on 34 and 4t floor.

3.4 Environment Quality

As the college is located right next to the major railway station (Ghatkopar), there are
several sources of noise and air pollution due to food stalls, railway line and associated
activities. However, the college has created green buffer within and outside college along

the compound. They have also created a green house on the roof top which has mist

Roshni Udyavar & Associates, July 2022
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irrigation and hydroponic technology of growing plants. These efforts taken by the

e RoNe e

college are commendable. The college already has identified and listed the number of

C trees on campus. As they have botany department all the trees are listed by their scientific
¢ name and the information is already. All identified trees in the campus have QR code
c plate, scanning which the basic information of the tree can be read.
C The list of trees along with their location submitted and displayed in the college is given
below:
€
C
_ 1 Sacred Fig Ficus religiosa Tree 2 Ground floor
( 2 Cluster Fig Ficus racemosa Tree 1 Ground floor
C 3 Mango tree Mangifera indica Tree 4 Ground floor
B 4 Yellow flametree | Peltophorum pterocarpum Tree 4 Ground floor
- 5 Kasah Sterculia alata Tree 1 Ground floor
C 6 Indian Beech Ponngamia pinata Tree 1 Ground floor
7 Rain tree albizia saman - Tree 1 Ground floor
¢ 8 Indian mast tree Polyalthia longifolia Tree 49 Ground floor
‘ 9 Pinwheel Flower Tabernaemontana Shrub 1 Ground floor
- tree divaricata
= 10 Areca palm Dypsis lutescens Shrub I 9 Ground floor
) 11| Dumb cane . Dieffenbachia seguine Shrub 5 Ground floor
= 12 Indian screw tree ! Helecteris isora Tree 1 Ground floor
( 13 Wild plantain | Heliconia sp. ‘ Shrub 4 Ground floor
14 Crane Flower Sterlitzia reginae Shrub 2 Ground floor
C 15 | Flame of woods | Ixora coccinea Tree B Ground floor
¢ 16 | Chinese chaste tree Vitex negundo Tree 2 Ground floor
' 17 Sandpaper vine Petrea volubilis (Liana) Creeper | 1 Ground floor
C 18 Sago Palm Cycas sp. Tree 1 Ground floor
. 619 Rangoon Creeper =~ Combretum indicum Creeper 1 Ground floor
© 20 | Monkey brush vine | Combretum rotundifolium Creeper i Ground floor
C 21 Ceylon Ironwood Messua ferrea Wi 1 Ground floor
22 Bitter cassava Manihot esculanta Shrub 1 Ground floor
C 23 White frangipani Plumeria alba Tree 1 Ground floor
C 24 | Bridal Bouquet Plumeria pudica Tree 1 | Ground floor

Table 22: List of Trees Species in the Campus

50
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Plate 23: Trees and Shrubs in the campus

3.4.1. Beyond the Campus
Activity 1: Mega Beach Clean-up at Mahim (Celebrating World Environment Day)

Volunteers of Pavo Nature Club participated in Mega Beach Clean-up Drive at Mahim
beach, which was conducted in collaboration with Muskurate Raho Foundation on
account of World Environment Day. Volunteers were guided about the importance of
beach clean-up. Volunteers separated Dry and wet waste from beach shore. It was with

an aim to promote Safe Beaches for Marine Ecosystem.

WE %
! Mumbai, Maharashtra, India

L. 24P, Aziz Manzil, Mahim Dargah, Faqir street, The Mahim Makarand
4 CHS, Mahim West, Mahim, Mumbai, Maharashtra 400016, India
Lat 19.040421°
| Long 72.838158°
§ 05/06/22 08:59 AM
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Activity 2: Vruksha Bandhan

The Vruksha Bandhan was celebrated in collaboration with Atulya Shuruaat. The main
motive behind this event was to make understand students about how we need to protect
the trees to let them protect us. It was celebrated near the Ramniranjan Jhunjhunwala
College's First gate. The event made us realize that our brother trees also need protection

to protect us and we should do the need.

" Mumbai, Maharashtra, India
Ghatkopar, Jawahar Rd, Ghatkopar, Saibaba Nagar, Pant Nagar,
\ Ghatkopar East, Mumbal, Maharashtra 400077, India
| Lat19.086819°

itkopar g 4 Long 72.909198°

Google 10/08/22 10:42 AM

Activity 3: Department of Environmental Science and Disaster Management-
Elasmobranchs and their conservation

A seminar was conducted by the Department of Environmental Science and Disaster
Management on account of International Whaleshark Day on 30th August 2022. For the
event, Ms. Dhanashree Bagade from Mangrove Foundation was invited to give a talk on
‘Elasmobranchs and their conservation in Maharashtra’. She was accompanied by Mr.
Jayesh Vishwakarma, Scientific Officer from Mangrove Foundation. 4 teachers and 28

students attended the seminar.

, Ohatkoper J.P. R
par West, Mumbal, M
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Activity 4: Tree Plantation Drive

The Tree Plantation Drive was conducted with an aim to control Global Warming, make
Environment Pollution free and spread awareness on the importance of keeping a clean
and green environment. Pavo nature club volunteers of R] College participated in Tree
Plantation Drive conducted on 19 June in collaboration with Muskurate Raho
Organisation at Aarey Forest. Total 22 students participated in the drive students planted
the tree saplings and learned new techniques about plantation. It was aimed for our

future in order to make Mumbai Greener and pollution free.

shi place, Unit 25, Aarey Colony, Goregaon, Mumbai,

tra 400066, India

19/08/22 10:57 AM

The college has conducted more than 15 activities like tree plantations, beach clean-up
drives, ecofriendly lantern making workshop, eco friendly colours, home waste
composting workshop and many seminars on water and tree conservation. Details and
images of few of the workshop is given as above. The college is also awarded the work of
making QR codes for the trees along the main roads and parks in the jurisdiction of BMC.
All the activities and awareness regarding environment well-being which is done by this

college is remarkable.

3.5 Carbon Footprint

The total energy carbon footprint of the college is 220.06t for one year. Majority college
students and faculty use public transport like BEST buses and local trains to reach the

college. The nearest railway station is Ghatkopar railway station for students and faculty.

Roshni Udyavar & Associates, July 2022
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4. Recommendations for Green Campus

and Feasibility for Jhunjhunwala College

/‘\\ /-\, {F-\ n—\ ~ r'"\' ,-.\ /‘--‘

4.1 Visual Comfort and Energy Efficiency

The LPD values in educational spaces such as classrooms are found to be meeting the
maximum norms as prescribed by ECBC 2017. However, few spaces correspond to lower
illumination levels as measured during the random lux level survey of spaces. The overall
lighting consumption is meeting the ECBC norms. It is therefore prescribed to improve

the illumination levels in some spaces which have low illumination levels.

.f‘.\

4.1.1 Replacement of T8 (40W) Fluorescent Tube Lights (FTLs) along
with electromagnetic ballast with 18W LED Tube Lights having lumen
output of 1800 (efficacy = 100 Lumens per Watt)

[ §

Since 40W Fluorescent Tube Lights (FTLs) are the largest source of lighting energy
consumption, they should be replaced with efficient 18W LED T8 tube lights of 1800
lumens output (efficacy of 100 L/W) with long life of 40,000 hours, diffused uniform
light output, better color rendering (CRI>83) suitable for learning spaces and built in

protection circuit.

O o0 0

—
PHILIPS
LEDtbe

Plate 24: Ext'sting 40W Plate 25: Proposed 18W LED Tube LightS Of
Fluorescent Tube Lights 1800 Lumens output (efficacy = 100 L/ W)

o O O O

Replacement of Non LED 40 W Tubelight to 18 W LED Tubelight

: Rate
Existing Existing Proposed Estimated Total Annual Annual
Type of Consumption | type of Froposed Consumption REs Cost Savings | Savings* Nt

Light Quantity (KWh) Light Quantity (kWh) 1[1;‘1;; (Rs) (kWh) (Rs) in years

Existing

18W LED
(t8) of z % g
1800 ks 10diz08 300.00 | 94,500.00 | 28%%32 | 1391902 | 071

Lumens

40w
Fluorescent 315 23282.4
tube light

Table 28: Table for calculation of Replacement of tube lights and LED lights

© CC0CQOO0
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4.1.2 Replacement of T8 (40W) Fluorescent Tube Lights (FTLs)and LED O
lights with sensor based dimmable lights in passages o

Replacement of Non-LED 40 W Tube light to 18 W LED Tube light - Sensor based & Dimmable (Corridor
Area)

i Existi | Existing Propos : Rate
Existing e it Propos oA Estimated per Total Cost Antrua] Anflual Payback |
Type of Quant ption ed type Quanti Consumpti unit (Rs) Savings | Savings* e Al
. = wh
Light i (kwn) | ofLight | = on (kWh) (Rs) (kWh) (Rs) -
40W 18W o
Fuoresc |47 | 127356 | YEPU8) | 45 | 57312 | 345.00 | 5,865.00 | 70048 |7,27098 | o081 )
ent tube of 1800
light Lumens b )
i 20236 | LeD \(’ra)
LED 44 3 ) of 1800 44 1517.76 | 345.00 | 15,180.00 | 505.92 | 5,251.45 289 |0
lights !
Lumens ] ™
J
O
Table 23: Table for calculation of Replacement of tube lights and LED lights with dimmable motion '
sensor-based LED lights in passage area 0O
4.1.3 Optimization of outdoor lights operation based on Astronomical O
timer o

4 | Optimization of street 0.10 755 0.08 LA 8
i light operation based on O
Astronomical timer \ O
Table 30: Energy efficiency improvement measures O
At many of the switching points, Analog and digital times are provided to switch ON and O
OFF the lighting system. At most of the place’s timings are in the range as per table O
mentioned below o
Sr No Season Switch ON time Switched OFF time
P
W
1 Summer 6.30 PM 6.00 AM i
| o
2 Winter § 5.30 PM 7.00 AM o
e Monsoon | 6.00 PM 6.30 AM )
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Time Switches are used to control events with respect to real time clock (RTC) whereas timers

are used to control processing times. Therefore, RTC forms the basic difference between

timer and time switch functionality.

With the help of Time switches it is possible to switch ON and OFF devices like lights, heaters,

etc. automatically at desired time of the day / night thereby giving the advantage of

convenience and reduction in power wastage or substantial energy savings. The need of

automation in street light system is for accurate switching of lights at sunset or twilight sunset

and switch OFF at sunrise or twilight sunrise with energy savings.

4.2 Thermal Comfort and Energy Efficiency

Digital - Astronomical

Astro Mini

Astro

L&T Time Switches

Digital

Crono

Figure 14 Time Switches

4.2.1 Replacement of regular fans with BEE star rated fans and

Brushless Direct Current (BLDC) fans

(
C

R U S SR R P R 56

s or Brushless Direct Curre
Rate per
unit
xisting - Existing Proposed Estimated based on Annual Annual Payback

T Type of gﬁ?;?g Consumption | typeof lgl?;’[?é‘:; Consumption | exchange TM&:S(;O“ Savings Savings* period
/ Fan (kWh) Fan (kWh) policy of (kWh) (Rs) (Year)
T- Utility

(Rs)
(- i Bajaj
| Csihng 529 39,647 ENel Y05 52 17,181 ! i 22,467 ; 52
£ ’ 26W 2 2 2,284.00 | 12,08,236.00 | =’ 2,33,206.01 :
| regular
(

Table 31: Replacement of Regular fans with BEE star rated fans and Brushless Direct Current (BLDC)

fans

C
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The Power Utility Adani under its DSM Scheme provides for exchange of old fans with O
energy efficient fans at subsidized rates. Below is the table of rates as provided on their O
website. 0
Price Rs. (Inclusive of Delivery & O
power ;
_|Installation)
Brand Models***|Consumption T = Y = ()
(watts)* MRP it iscount/New iscount
Exchange|%* Purchase(%* O
Energia
Usha |7 9 132 3750 2290 |39 2390 36 o
O
Atomberg |Gorilla 32 360001880 48 2048 43 o
Super E1 |35 3570 1870 48 1990 44 (8 )
Versa : '
(Superfar) Super X1 |35 36902070 44 2170 41 (%)
Super A1 35 40502820 30 2920 28 o
* Actual discount will be more considering free delivery and installation,
** Conventional ceiling fan consumes 75 - 80 watts. o
*** Prices & Models subject to change O
©
Table 32: Rates of Brushless Direct Current (BLDC) fans
However, an enquiry will need to be made with the utility to understand whether the o
policy is still in place, the subsidized cost and the number of fans that could be replaced e
under the Policy and the process for exchange. O
In case, DSM policies are not applicable or partially applicable, the college can purchase O
fans directly. Cost and payback period will be double for fans directly purchased from o
vendor. Vendor list is provided in the Annexure G. o
(&)
O
o
O
& 0
O
L. . Plate 107: Existing Ceiling Fan of 60 W Proposed
Plate 11: Existing Ceiling Fan of 60 W Ceiling Fan of Atomberg Gorilla 32W (&)
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| 4.2.2 AC maintenance
¢ Currently few of the ACs are performing below the EER during the audit hence regular
C maintenance is necessary. In case any AC is being replaced or new ACs are purchased, the
C college should opt for BEE 3 or 5-star rated ACs only for superior performance and
@ energy efficiency. We recommend the use of Airtron AC energy saving devices for all split
C and window AC units, especially those which are being used frequently. With its patented
[ dual-sensor driver microprocessor technology, it can save up to 35% of energy
c consumption of an AC unit. Details of vendor are provided in Annexure H.
C 4.3 Recommendations for Solar PV system
= o Cables of the solar panels should be properly ducted through a PVC pipe with
e openings to inspect connectors. This is required from fire safety point of view.
C 0 Manual or sprinkler cleaning is essential to maintain efficiency of the solar panels.
e o Painting and maintenance of the structure supporting the solar panels and the
c gangway is important from the safety perspective.
=
=
G
C
=
©
(=
c Plate 15: Picture showing the current gangway and open cables of the Solar PV panels
C o College should contact the supplier and do health check-up of the entire system
é (Panel and Inverter).

o] Clean the panels regularly.

c o Check the Energy meter's calibration (Energy meter may show incorrect reading
C due to drifting of accuracy over period of time).
€ o Get further clarity on the distribution of the Solar power in the Electrical power
O distribution system in the college.
C
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o The college can appoint a vendor for maintenance of Solar panels. Details are Q

attached in Annexure J. O

4.4 General Recommendations and best practices O

for energy conservation

General recommendations: o
o A separate energy meter for each floor is also recommended. In the long run separate (3]
meter for light, fan, equipment and AC is recommended. This can also be connected to an PN
I0T system to make it online so that energy consumption can be monitored on real-time /\
basis. Vendor details are shared in Annexure H o
o Clean the AC filter at least once a fortnight. A choked filter means poorer quality of o
cooling and more power consumed. Q
o Replace old regulators with electronic regulators to help reduce electricity O
consumption significantly O
o Whenever existing AC units are replaced or new ones to be purchased, BEE 3-star or 5- o
star rated machines should be purchased. §
o For lights, fans and other equipment, it is recommended to engage with a service provider e
rather than purchase individual lights and fans. An AMC Contract should be signed with o
the service provider with clause on ‘Performance Guarantee’ with penalty / incentive o
clause for maintaining the System'’s output. This will result in bringing in accountability O
from Project Developer/ service provider. O
Best Practices: o
o Consider Using the AC optimally - for an hour or two less every day. An AC switched off o
for an hour can keep a 20 W tube light on for 100 hours! f.\
o Maintain the A/c Temperature around 24°C - 25°C (human comfort level). -
o Keep windows shut after switching off the AC to keep the room cool for some more time. o
You would be saving significantly on power consumption. o
o Switch off the PCs when not in use. O
o Switch off lights and fans when leaving a room. O

o The above points may also be displayed in important spaces such as classrooms,

P o
W’

computer labs, staff rooms, etc.

o
[
4

-
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I
. 4.5 Recommendations for Electrical system and
c Earthing
f Earth pit maintenance and tightening of earthing joints is required. Please refer Table 33
C to do the rectifications to avoid any shock hazards.
y
c
( Leakage current is observed above permissible limits at
(- following locations- MAIN DB SOLAR SYSTEM- 32A MCB-
. 1 [2NOS.-42.7 mA, 4% floor Busbar- Solar System- 100A- 177 | Need to attend the same. (It should beless _
s mA. than 30.0mA) Medium
C Earthing resistance value found higher than the
= standard limits of earth pit resistance specified inIndian
(* Electricity Act 2003. (Up to 2 ohm) for Main Incomer- Suggest to provide coal and salt in earth pits to
2 MAIN INCOMER- 63A MCB- COLLEGE- 3RD FR, 4TH FR, improve earth pit resistance value. ssdlisii
(- 5TH FR METER NO. 07859703- 35.3 ohms, MAIN MCB-
' METER NO. 5118667- 12.4 ohms.
% Earth Neutral Voltage is observed high in below locations-
3 |IT Computer Room- 2.3V, Physics Room- 3- 2.7 VV, Main Need to attend the same (It should be less than 2 Medium
¢ MCB - Meter No. 5118654- 5V. V. Looping wiring need to be tightened
- 4 Rubber mat is not provided in front of main DBs of all floor
r- and main meter Room. Need to be provided. Medium
Unwanted Material Storage observed in electrical
€ 5 lareas which should be avoided as a good risk Kol bo remaia lmantad matansEl i Dise Medium
mitigation measure. Dust observed in meter room.
< gk . I TR Provision of emergency lighting at critical locations
(- 6 Emergency ighting.system s natavailable VN is required, separate battey backups Inverter is Medium
premises. recommended and at least 10% of the total
C lighting load should be on these inverters.
- Personal Protective Equipments- As per observation
(-\ PPE kits are not available in Maintenance department and
also in the main electrical Room
( ’ Electrician land juperv!sor do'es not weadr a?ny safety Following PPE Kits should be required- Arc Flash .
7  shoes. Insulated earthing / discharge rod, insulated - Suit, Electrical Safety Hand gloves- 11 KV, Safety Medium
( safety hand gloves are not available with the operating EhAae First sid Bowk
i team
Q Shock treatment charts and sand buckets are not
provided in electrical areas.
= Table 33: Issues in electrical system w.r.t to their risk category and recommendation
O
O 4.6 Carbon Footprint Reduction
( . .
‘ The total carbon footprint inform of energy is 220.06t. If the college can follow the

recommendation mentioned above it can reduce up to 191.25t of energy carbon

C
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O
o
footprint. Also, with optimum utilization of Solar PV panels installed, the college can §)
reduce more carbon footprint and can achieve zero energy carbon footprint. O
O
- . . . O
4.7 Retrofit of Water Efficient Equipment -
)
Replacement with water efficient equipment can lead to considerable water savings: o
L=
LS f,ﬂ
=i o
® l
i /—\ O
\ L S
T T o
Plate 29: Existing Single Flush Plate 30: Proposed Dual Flush O
o
Replacement with water efficient equipment can lead to considerable water savings: o
o
o
(&)
o
Q
o
o
o
Plate 31: Proposed water saving aerators for the wash basin faucets 0
o
Q
o
i ¢
1 iiﬂiﬁ Do sl 8 5,07,35,000 | 3,55,14,500 3840 30720 | NA o
o
: : o
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Regular Water saving

( g | Wash Reratoriaucet 134 134 67 8.5/- 1139 | NA
basin
faucet

( Table 24: Retrofit for Water Efficient Equipment

(\ - -
4.8 Waste Segregation and Composting

(,._

¢ Waste segregators to be provided in the lobby of each floor for wet / organic waste, metal,

¢ wood, paper, glass.

[

C

¢

€

c

-

c

C

pr ,"-:Z:J ‘..'-‘['Li.l\‘t_‘ Pll ot " A Pt : : -

{ Per &y Glass/ Plastic/ Metl € Mixed Paper

¢

C

C Plate 32: Waste segregator to be installed at each floor level

(I Organic composting and maintenance of the same can be undertaken by contract with
NGO such as Stree Mukti Sanghatana (contact details provided in appendix H).

C

. 4.9 Indoor Air Quality

C Since the building is naturally ventilated, indoor air quality is not a major concern. Indoor

¢ plants can be added in administrative areas and hanging pots in corridors can be added

¢ to increase biodiversity improve air quality can be provided in the administrative areas

_7 on all floors.

C

C
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4.10 Environment Improvement

Plant and tree species that attract birds and butterflies can be planted to increase

biodiversity of the campus.

Plate 34: Plant species attracting birds and butterflies

4.11 Green Rating

The college can apply for following green building rating for evaluating performance and

getting green rated:

Provided by

Performance

Evaluation

Registration / Rating fees

1. | EDGE IEC, World | Water, Waste | Pre-certification plus final
Bank and Energy EDGE certification - INR
1,20,000 + INR 9 per each
additional sq m above 5,000 sq

m.
2. |IGBC - Existing CII, IGBC Whole building | Registration fees - INR 25,000
buildings | and certification fees - INR

! 50,000

Roshni Udyavar & Associates, July 2022



3. BEE starrating BEE, Govt. of

India

4. GRIHA - Existing Green Rating

buildings for Integrated
Habitat
Assessment
(GRIHA)
Council
5. GEM ASSOCHAM
Sustainability Green & Eco-
(Green) friendly
Certification Movement

Program - Campus (GEM)

(Educational/Cor
porate and
Others)

Table 25: Green Building Rating Systems

Energy

Whole Building

Site Area
(Acres) - Less
than 10 Acres

4.12 ISO Management Systems:

Application to BEE

INR 2,00,000 + INR 3.5 per
additional sq. m over 5,000 sq.

m

Pre-certification fee INR
1,75,000 + ASSOCHAM
Certification fee INR 2,50,000

In order to demonstrate its commitment towards sustainable environment, the college

can adopt for certifications of management systems such as ISO 21001 which

represents its quality commitments and ISO 50001 for energy management. The college

is already certified as ISO 14001:2015 which demonstrates the commitment of college

management towards the environmental sustainability.

'ISO
AP

21001

ISO 50001

ENERGY MANAGEMENT

Roshni Udyavar & Associates, May 2023
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5. Glossary

e Ballast: A device used in conjunction with an electric-discharge lamp to cause the O
lamp to start and operate under proper circuit conditions of voltage, current, P
waveform, electrode heat, etc. -

e Built up area (BUA): Sum of the covered areas of all floors of a building, other
than the roof, and areas covered by external walls and parapet on these floors.

e Common area: Areas within a building that are available for use by all users in a

building (i.e., lobbies, corridors, restrooms, etc.). O
¢ Connected load: The sum of the rated wattage of all equipment, appliances and O
devices to be installed in the building or part of building or building complexes, in o
terms of kilowatt (kW) that will be allocated to all applicants for electric power {p).
consumption in respect of the proposed building or building complexes on their .
completion. ©
¢ Contract demand: The maximum demand in kilo Volt Ampere (kVA) (within a o
consumer’s sanctioned load) agreed to be supplied by the electricity provider or €
utility in the agreement executed between the user and the utility or electricity (%)
provider. o
e Colour Rendering Index (CRI): Colour Rendering Index (CRI) — Measure of the P
degree to which the psychophysical colour of an object illuminated by the test
illuminant conforms to that of the same object illuminated by the reference ©
illuminant, suitable allowance having been made for the state of chromatic O
adaptation. O
e Correlated Colour Temperature (CCT) (K): The temperature of the Planckian O
radiator whose perceived colour most closely resembles that of a given stimulus o
at the same brightness and under specified viewing conditions. PN
¢ Demand: Maximum rate of electricity (kW) consumption recorded for a building i
or facility during a selected time frame. °
e Demand factor: [s the ratio of the sum of the maximum demand of a system (or 0
part of a system) to the total connected load on the system (or part of the system) 0O
under consideration. Demand factor is always less than one. O
» Diversity factor: The ratio between the actual power (Pact) and the rated power %)
(P max) of systems. ‘,l
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7 e Dry Bulb Temperature: The temperature of the air, read on a thermometer,
( taken in such a way so as to avoid errors due to radiation.
( o Efficacy: The lumens produced by a lamp plus ballast system divided by the total
C watts of input power (including the ballast), expressed in lumens per watt.
e e Energy: Power derived from renewable or non-renewable resources to provide
c heating, cooling and light to a building or operate any building equipment and

_ appliances. It has various forms such as thermal (heat), mechanical (work),
€ electrical, and chemical that may be transformed from one into another.
( Customary unit of measurement is watts (W).
€ o Energy Conservation Building Code (ECBC): The Energy Conservation Building
& Code as updated from time to time by the Bureau and displayed on its website.
¢ (www.beeindia.gov.in).
¢ e Energy Efficiency Ratio (EER): the ratio of net cooling capacity in watt to total
;_ rate of electric input in watts under design operating conditions.
) e Energy Performance Index (EPI): of a building means its annual energy
consumption in kilowatt-hours per square meter of the area of the building which
€ shall be calculated in the existing or proposed building as per the formula annual
C energy consumption in kWh/total built-up area (excluding storage area and the
€ parking in the basement) in m?
( o EPI Ratio: of a building means the ratio of the EPI of the Proposed Building to the
C EPI of the Standard Building.

e Equipment: Mechanical, electrical or static devices for operating a building,
‘ including but not limited to those required for providing cooling, heating,
S ventilation, lighting, service hot water, vertical circulation.
( » Equipment, existing: Equipment previously installed in an existing building.
C ¢ Illuminance: At a point on a surface, the ratio of the luminous flux incident on an
C infinitesimal element of the surface containing the point under consideration to
( the area of the element.
o Interior Lighting Power: LPD x Gross Lighted Floor Area.

\ e Kilowatt (kW): The basic unit of electric power, equal to 1000 W.
( e Lighting system: A group of luminaires circuited or controlled to perform a
- specific function.
¢

R R R e e R B 66

Roshni Udyavar & Associates, July 2022

P



Lighting power allowance:
(a) Interior lighting power allowance: the maximum lighting power in watts

allowed for the interior of a building

(b) Exterior lighting power allowance: the maximum lighting power in watts

allowed for the exterior of a building

Lighting Power Density: Maximum lighting power per unit area of a space as per
its function or building as per its classification.
Lumen (Im) : S unit of luminous flux. The luminous flux emitted within unit solid
angle (one steradian) by a point source having a uniform intensity of one candela.
Luminaires: A complete lighting unit consisting of a lamp or lamps together with
the housing designed to distribute the light, position and protect the lamps, and
connect the lamps to the power supply.
Lux: The unit of illuminance (the measurement of illumination) is lux which is 1
lumen per m2.
National Building Code 2016 (NBC): model building code that provides
guidelines for design and construction of buildings. In this code, National Building
Code 2016 refers to the latest version by the Bureau of Indian Standards.
Reflectance: The ratio of the light reflected by a surface to the light incident upon
it.
Space: An enclosed area within a building. The classifications of spaces are as
follows for purpose of determining building envelope requirements:

(a) Conditioned space: a cooled space, heated space, or directly conditioned

space.

(b) Semi-heated space: an enclosed space within a building that is heated by a
heating system whose output capacity is greater or equal to 10.7 W/m2 but is

not a conditioned space.

(c) Non-conditioned space: an enclosed space within a building that is not
conditioned space or a semi-heated space. Crawlspaces, attics, and parking
garages with natural or mechanical ventilation are not considered enclosed

spaces.

Roshni Udyavar & Associates, July 2022
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Specific Energy Consumption: The Specific Energy Consumption (SEC) is
defined as the energy consumption per unit of product output.

Unconditioned buildings: Building in which more than 90% of spaces are
unconditioned spaces.

Unconditioned space: Mechanically or naturally ventilated space that is not
cooled or heated by mechanical equipment.

Uniformity Ratio: Minimum illuminance divided by average illuminance levels.
Ventilation: The process of supplying or removing air by natural or mechanical
means to or from any space. Such air is not required to have been conditioned.
Watt: The unit of power.

Wall Window Ratio: The ratio of vertical fenestration area to gross exterior wall
area. Gross exterior wall area is measured horizontally from the exterior surface;
it is measured vertically from the top of the floor to the bottom of the roof.

Wet Bulb Temperature: The steady temperature finally given by a thermometer
having its bulb covered with gauze or muslin moistened with distilled water and
placed in an air stream of not less than 4.5 m/s.

Working Plane: A horizontal plane at a level at which work will normally be done.

Roshni Udyavar & Associates, July 2022
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B. Floor Layouts

GGy

FLICR D AL

P OF THE SCHOOL £ DOLLESS BLILEING OH e
c 335 AND SET1 TO 47 AT LATAL SR ol By

i‘FDR WS HRD VIDYA FRACHAR SAMMI

3 973 has, 3383
[ o | e 5 N OF MLLAGE GoATHORAS KDL AT G THOBAR 1 |

Figure 16: Campus Layout

O
O

o ¢

Roshni Udyavar & Associates, July 2022

o
o



AN D

0O D

cO

The power of service

)

,w-( BILL OF SUPPLY PUBLIC a—]-\

|
THE PRINCIPAL i
|
PRACHAR SAMITIPHD I
|

]

ATH FLR, HINDI VIDYALAYA
OPP UDAY CINEMA,

R JHUNJHUNWALA COLLEGE
GHATKOPAR W

MUMBAI 400086

Mabile No. 9979
Email I1d

o ©® © o

\

m[JVUE AMOUNT
?69190.00*

Bt 12 38 porer c20dey
acpiancext Be wirdhul of pawr
By LIALOTOLIE SAnRg 1P
ML B NCOBSEAT LLAGE RDT
12 Tgrer pwcTreEy BN

§
£
&
£ |
"; gareereersmessrega@gmall. com
ﬁ Connected Load in kW 11.10 |
E ™ upEete ooy Bragld 12 AnE motée ne. Cal) i an TEIIT J
4 5
B
& - | ACCOUNT NO.
' i 150787849
_ ]
e F
: ] BILL MONTH
- Apr-2
O 5 pr-22
- E DUE DATE*
= 3 04-06-2022
¢ ;
; g Efectric
i c | saEs eARNED -
1 Smiles” 63580
(S P -

-

Fas

SUMMER
ISON

DISCOUNTED BiLL AMOUNT

Baund W bl payeiie (after dacun
of TH52.55) o= o Befere discoent
dme 2-03-2022  16B640.00

O

LATE PAYMENT BILL ANMOUNT

Rawnd surs il pryson sousing
DPC of T 854 96} after dus
dete 08-06-2072

C\.

T 70040.00#

O

*Rufery oody to currens bl smoues.

Prevvidus balance is poysdie immediastedy,

#Paysche uath one month dter due dace, thersafter

interrst nppliceble 8y per MERC Laeiff orde.

¥#) Electric Sadle equals 1 reword paint credited to your account

N
R O NERURKAR

C O O

.

crEsAl #) ATy :

Join us 3t wwes Swachhagrahs org
to be part of our cleaninass dove

Sean cade 10 Gay pou Sillvis UM
Ve pw Bank UF1 App

24x7 Power

019122

SIS POWER <9 dight sccount re > to

We're
listening.

povr
intarrugeion, | 7065313030 bom ey motile e
camplaing o Give v » meaved call on 1800 532 9008
restoration from your regiilaned mobie no.
tatus Wihetyapp FOWER <% digt account ne. )

o 0504519122 from any mobie fumbic

adani
Electricity

CURTOWE CAAT CENTAS ALOABESAIMOINCS ADCAELS

Sahinaka Junction AndherkKurly Rosd, Mumbal
- 400 072

warn spaEbcy ity com
heipdesk murbaskcrc tydadan: com

Jain us on

oooo

C.Sample Electricity bill of Jhunjhunwala College
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D.Sample Water bill °
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| Asst. Engineer (Water Works) N Ward Municipal
| Office Bldg.,(Annex), Jawahar Road, Ghatkoper
| {E),Mumbai-400 077.
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E. A Branch of Safai Bank of India - Multi Layer

Plastic collection

o O O

‘,w;';.-;,

p . R.J.COLLEGE of Arts, Science & Commerce (AUTONOMOUS)

\ {1ees vy Practrae samiis RAMNIRANJAN JHUNJHUNWALA COLLEGE of Arts, Sclence & Commerce)

pPpos opar hatkopar (West mbai 6, Maharashtra, INDIA.
S-wu- ?m%uhﬁmm? uw!ﬁﬁﬁmhwnp.:h r.’u’ .ﬂ“m 22 z:m Fax Noc +31 22 25150957

q.r -I -] 56

- Collage is recogniaed under Sectian 2(1) & 13(8) of the UGC Ac." 1 '
Caeme Affiliated to UNIVERSITY OF MUMBAI 1| NAAC Re-Accredited ‘A’ Grade (CGPA: 3.50)
LIWAEREITY OF WML

SAFAI BANK OF RI COLLEGE ( SAFAI WARRIORS)

The Safai Bank of R J College as a part of Swacchta Ambassadors and in association with the Safai
Bank of India has been formed since October 2018 but became active since January 2019, In the
year 201920 about 4-5 Departments and now presently in 2020-21 there are about 16
Departments of our college associated with this initiative. From the Department there are
Teachers who have volunteered to be 3 part of this initiative and also involved in guiding and
helping the students in the systematic collection and deposition of Plastic, especially Multi-
laminated Plastic (MLPs). There are core student representatives appointed who constantly
interact and keep records with the Class representatives. These class representatives are the
ultimate important part of the ladder wha are in direct contact with the student volunteers who
callect and submit their MLPs,
During the lockdown since March 2020, student volunteers, the core representatives and akso
teachers from various departments have been continuing with their drive and depositing the
MLEs at the college as when possible. Till now, the Safal Bank unit of R J college has deposited
about 113515 with the central depository of Safal Bank of India and placed within the top 10
depositor institutions involved with Safai Bank of India. Many student volunteers have collected
the MLFs In their house but due to restrictions in travelling as well as the infection rate has held
them back in coming to the colloge but nevertheless, these warriors have been making afforts to
deposit In the college by some way or the other. Since August 2020, the Safal Bank unit of R J
College has deposited with the central depository about 21,186 MLPs and another around 8,000
MLPs have been collected within the college and Its deposition with central depository Is pending,
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F. Paper waste send to recycling.

£
LAXMI PAPER MART

Ranade Road, Dadar (West), Mumbai - 400028 o
All kinds of Waste Iron Scrap, old metals like 3 .
Aluminium, Bra etc. Buyin erchant. We
als de et ate. We also O
O
O
0
TO WHOMSOEVER IT MAY CONCERN P
This is to certify that we have collected |171:5 Kg of answer o
books from Hindi Vidya Prachar Samiti’s Ramniranjan
Jhunjhunwala College of Arts, Science and Commerce o
(Autonomous) on _{i|ic[2e2  which will be directly sent O
into the mill for pulping/ recycle purpose only. The secrecy of P
all your items i.e. old scrap or written matter of old waste
paper is also taken into consideration. o
0
O
O
O
gL ©
Ranad';%oxa%"op‘PER R o
adar () Mumba; . 28 P
: wr
O
O
O
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G. MOU for E-waste Recycling

o0 0O0OQ

vf‘? +. R. J. COLLEGE of Arts, Science & Commerce (AUTONOMOUS)

\ (st vty Prachar sevrs RAMNIRANJAN JHUNJHUNWALA COLLEGE of Arts, Science & Commerce)

Opposite Ghatkopar Railway Station, Ghatkopar (West), Mumbai 400086, Maharashtra, INDIA.
Winbsite: wanw.rjcollege.edu.in Email: riccliege@celiege.eduin  Tal No: +81 22 25151763 Fax No: +01 22 26150057

™
)
Mo,

0 g Coliege is recognired under Section 2(f) & 13(B) of the UGC Act. 1980
L Affilisted to UNIVERSITY OF MUMBAI Il NAAC Re-Accradited ‘A’ Grade (CGPA: 3.50)

et I ——————— e e et e

Memorandum of Understanding (MOU)
Between
Rashmi Joshi
Environment Consultant
4/B, 141, Yoganand Society, Vazira Naka, Borivali (West), Mumbai-300092
And
Ramniranjan Jhunjhunwala College, Ghatkopar (West), Mumbai-400089
For “Environment Projects™

L

O

This MOU has been made for the period of ane year from the 11" day of January 2021 to 10" day of
January 2024,

C 00

Ramniranjan Jhunjhunwala College, Ghatlcopar (West), Mumbal and Rashmi Joshi Environment
Consultant, Mumbal

)

Roles and Responsibilities of Ms. Rashml Joshi:

0

1. Conduct awareness sessions as well as activities amongst youth and students about the use

of waste as well a5 water as resowce and its relationship with climate change and global

warming,

{Promote knowledge and provide training for segregation at source and comgosting among

students, faculty and non-teaching staff.}

2. Encourage and promote environment related activities such as Composting, E-waste

Collection, Seed balls and Rainwater Harvesting,

Sensitize and involve students from the college / Institute for promoting the concept of the

environment related projects.

4. | will conduct periodic supervision of ance in a week in the first month & then once in a
fortnight for a period of three months from the initiation of composting project.

()

w

Roles and Responsibilities of College

(i)

1. The college will make arrangements for the awareness lectures,

2. The students & staff will actively participate in the recycling of the waste 2 well as water.

3. Environment projects are a part of college environmental activity and hence it will be
monitored on a regular basis by NCC / NSS students and faculty membaers. | expect the
college to continue the projects for at least for one year.

4, College will nominate a contact person to whom the activity report will be submitted in the
second week of every month,

0O 000 O

2019. Star Geflege Status by DBT
2008: Neat College by Univerary of Mumbisl  2019: WIC RHND Award Performasct Escelence fie e youd N
7011 Bast Taachar Awmet Sy Gowsrnmand al Maharshirs 2013 0815187 2014 0BT HTAR Codege
2093 & Wik saga Jsavivanoma Awaed &y Gowt, of Meharashira  N16 150 MO-2011 T0VE 190 30312015 2017 150 1T 90
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\ {simet vietys Pracnar sarinrs RAMNIRANJAN JHUNJHUNWALA COLLEGE of Arts, Science & Commerce) O
Opposite Ghatkopar Railway Station, Ghatkopar (West), Mumbal 400086, Maharashtra, INDIA.
Wehshe: waw.rjoallegesdu.in Emmail: ricollegeiiricollegeaduin  Tel Nos #81 22 25151763 Fix No: #01 22 25150057 (_)

Callage is recognized under Section 2(f) & 12/8) of the UG Acl, 1056
Affiliated to UNIVERSITY OF MUMBA| 1l N.AAE Re-Accredited *A&' Grade (CGRA: 3.50)

P SO P —— i st e e e e e e e

IN WITNESS WHERE OF, the Parties hereto hawe duly executed this Agreement &s on the day, month
and year first herein above written.

Far E ansultan

e 2 NG
wd Signatory) Ray orfBad Skghsth %ﬁ&ﬂm

e s
GF TS.!% T

Narne: Ms. Rashmi loshi

s
Nama: Dr, Himanshu Dawda

Designation: Environment Consultant Designation: I/C Principal
Place: Ghatkopar (W) Place: Ghatlopar{\W)
Date: 11/01/2021 Date: 11/01/2021
Stamp: Stamp:

2019: Stor College Status by DBT
00K Rask Coliape by Univarsity of MemBal  2010: INC RENG Award Perloesancs Edcellence’ for the year 2008
D11 ‘Hent Teacher dward? by Geasmmant of Msharaghira  38403; OST-FIST  207&: DST STAR Colege
2015 & 214: Jagar Jaanivenoka Awaed by Goet, ol Mahamsiia  NAE; IS0 140013015 2006 150 9011:2078 3007 30 11001303
TR dibrmeriaii BLadi b Hinkaaraite Mesnie Pammisains ha F 2RA28AIADT - FO5S HHE A be Unlveraltv of Mumbad 8o AFSCEII8-190440 - D86 20181
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s H. Invoice of metering system installed
C
) S. C. MALHOTRA AND SONS
( Address: Office no. 19, Opp. Bldg. no. 184, Jawahar road, Ghatkapar (East), Mumbai-400075.
C Tel. no:: 022-2122420/022- 2120158
BILL
( No. 268 ] Date: 09-01-2023
C Hindi Vidya Prachar Samiti
Ramniranjan Jhunjhunwala College
c
Mumbai g
& GST no.: 27TAAATH0417QIZI
© Sr. Particulars Qty | Rate | Amount | SAC GST 18% Sum
€ No Code | 9% 9%
e SGST | CGST
C 1. | Providing 16 Sq. mm. cable | 80 | 333 | 26640 | 8544 | 2397.6 | 23976 | 314352
- mirs
¢
€ 2. | Glstrip 80 | 139.5 | 11160 | 7308 | 1004.4 | 1004.4 | 131688
kg
=
3. | Copper strip 40 | 6345 | 25380 | 7409 | 22842 | 22842 | 299484
8 kg
(
c 4. | Earthing electrode 3 | 2025 | 8775 | 7400 | 789.8 | 7898 | 10354.6
€ 5. | Providing 100 amp 4 pole| 1 | 11250 | 11250 | 8547 | 10125 | 10125 | 13275
e MCB
c Sum | 83205 74885 | 74885 | 98182
Total Amount | 98,182/~
C Total Amount - Rupees Ninety Eight thousand One hundred and eighty-two Only
GST No. 27TACRPMA3866H1Z0
C PAN-ACRPM3866H
C agig™- NS - F For S, C. Malhotra and Sons
1664 114055 1z
L= 4
C quEJ‘B/' 2110412023 . Wdf)’z;,
C
C
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3. C. MALHOTRA AND SONS

Address: Dffice no. 19, Opp. Bldg. no. 184, Jawahar road, Ghatkopar (East), Mumbai-400075.
Tel. no: 022-2122420/022- 2120158

*

BILL

[No. 269 ] Date: 09-01-2023

Hindi Vidya Prachar Samiti

Ramniranjan Jhunjhunwala College 61 {
Mumbai 1 ”~

GST no.: 27AAATHO417Q1Z1

Sr. Particulars Qty | Rate | Amount | SAC GST 18% Sum
No Code 9% 9%

SGST CGST
-

l. | Liasoning  charges 1o 1 13500 | 13500 | 995461 1215 1215 15930
provide solar  reverse

power electric meter by
liasoning from the electric
supply companies for
proving required electric
meters and being installed

2. |Installing 16 Sq. mm. | 80 mirs | 256.5 20520 | 995461 | 1846.8 1846.8 | 242136

0 00000 00C0CO0CCOCQOODOPODOQCQQCQDOCOOCODODOCOODO0ODO0OO0QODCCO

cable
3. | Installing strips 120 99 11880 | 995461 | 10692 | 10692 | 14018.4
meters
Installing 100 amp 4 pole 1 1125 | 1125 | 995461 | 1013 1013 13276
4+ IMccs
Sum | 47025 42323 | 42323 | 554896
Total Amount | 55,490/
Total Amount - Rupees Fifty five thousand four hundred and ninety Only
GST No. 27ACRPM3866H1Z0 o
PAN: ACRPM3866H
55440 nE e For S. C. Malhotra and Sons
-5 U1 dddouy ‘/{z},
Busuq/. 20202 Mﬂ!}"
mp———————
— 81
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I. Energy benchmarks for Commercial Buildings

o050

EPI benchmarks for Hospitals

< Map OF Indi
e e Batieg Cade 1w, by 8, P

gef

o0 0

Energy benchmarks
for
Commercial Buildings

)]

Based on the data collected from different
categories of commercial buildings, the following
tables show the indicative EPI benchmarks.

o0 0 o0

EPI benchmarks for Office Buildings

O ©O O O

Bureau of Energy Efficiency
4™ Floor, Sewa Bhawan, R.K. Puram,
New Delhi - 110066

Disclaimer : The EPI benchmarks should be considered as Website : www.beenet.in

an Indicative figure as it largely depends upon the operating
hours, energy efficiency measures, sample size, climatic
zone and lack of detailed information by building owners.

D

l@

o))
=
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J. List of Vendors

Solid Waste Management

Ms. Jyoti Mhapsekar,
President,

Stree Mukti Sanghatana (SMS)
Mobile: +91 9867724529

Chembur Center

Room No. 14 Santiniketan Chawl,
Postal colony, Next to BD Shukla school
Chembur, Mumbai - 400071

Phone: 022 65745837/022 25274588

Email: smspv123@gmail.com

Govandi Office

Ahilyabai Holkar Marg, Near Jafri High School bus stop,
Govandi- Mumbai - 400043

Phone: 022 65745840

Email: smspbvs@gmail.com

Solar PV panels

Avesta Solar

Dossabhoy Manison A,

Ground floor plot no. 796, Jame Jamshed Road,
Dadar East, Mumbai - 400014

Phone: 09819867196

~
o

-
{
-

-~
'

)

o
O
o
o
o
o
o
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c
€
C
& K. Solar Photo Voltaic System: Inspection and
C Maintenance Process Document
C 1. General Checks and Inspections
€ a. Roof drainage to be adequately designed and maintained to allow the
C Rainwater to Flow out from the Solar PV System area.
( b. Check for ground erosion near the footings of the System
( c. Electrical enclosures to be accessible to authorised personnel only
d. Inspect for corrosion on the Array Structures & outside of enclosures.
' e. Check for cleanliness throughout the site to ensure that there is no Grime
C and dust in and around the inverter pad area or elsewhere
C f. Ensure No loose hanging wires in the array
€ g. Check for signs of Bird’s dropping infestation over the array and attend to
( it immediately by cleaning.
¢

) 2. Modules
¢ Condition Based Monitoring is the Best Management Practice for Maintenance of
€ Solar Array. Modules need the maximum amount of preventive maintenance, and
( cleaning activities are majorly concentrated around them.
¢ a. Frequency of cleaning: Ideally Once a Week an inspection of Array to be
¢ carried out. Cleaning frequency to be decided upon the location and
¢ seasonal variation.

_ b. Water Quality: The cleaning of the modules is done keeping in mind the
© TDS (total dissolved solids) levels, water specifications and certain wiping
C details. In India, the TDS level of the water needs to be at least below 250
C parts per million (ppm). The chlorine (less than 250 ppm) and calcium
C (less than 250 ppm) level of the water, as well as the electrical
C conductivity, is kept in mind while carrying out the cleaning. Water

quality is tested after every six months to ensure that set standards are

. maintained.
C
L
e e T R e e B
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¢. Quality of cleaning equipment: Fibre cloth / Soft Brushes to be used to

avoid abrasion on the Glass surface. For Bird Droppings / Stubborn Stains

consult OEM for approval of cleaning chemicals.

d. Drying of Washed Surface : is of prime importance to avoid leaving Wash

marks and dust getting stuck to the wet surface.

e. Automated Cleaning System saves 50% of Water used and improves

system'’s Efficacy @ 5-7%. Cleaning is programmed on daily basis.

As the system is costly it is slowly gaining acceptance in the industry. Cost

justification is challenging for Smaller Capacity systems

3. Inverter

a.

Inverter is hi-Tech device in the entire PV System. Follow the
instruction of the OEM and leave Checking and Servicing to the OEM
or their approved Service Vendor.
Annual Health Check-up of Inverter is strongly recommended.
Continuous (daily) Online Monitoring of the Data @ Inverter will
convey the health of the Inverter. In case of any change in Generation
pattern to be immediately communicated to OEM for check-up.
Installation of the Inverter to be done as per the OEM’s guidelines and
ensure it's protection from Rain Water, Lightning. Proper Protection
to be ensured.
ACDB (Alternate Current Distribution Board) is a unit which is
installed & integrated with Inverter for Solar Power Output to the
Premise. It's protection protocol should be similar to that of Inverter.
Annual Health Check-up should include but not limited to following
i.  Checking connection of Wires at Terminals

ii. Testing Voltage / Current through the Array strings

iii.  Inspection of moisture ingress in the Terminal boxes etc.

iv.  Functional Testing of online communication devices like

routers, metrological devices.

v.  Setting at the Inverter

L -

D
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4. Cabling & Connector
a. Ensure that there is no gap between the male and female connector

pipes. Any gap, irrespective of the size, could cause a fire and damage

the modules.

5. Lightning Protection

a. There shall be the required number of suitable Lightning Arrestors

¢ installed in the Array field. Lightning protection shall be provided by
§ use of ‘Surge Protection Device’ (SPD) and suitable Earthing such that
( induced transients are routed through the Earthing path and not
C impact the Solar Inverter system.
C
C
( 6. Earthing Protection
¢ b. Each array structure of the PV system should be properly grounded in
€ addition to Lightning arrestor grounding. Provision to be kept for
C shorting and grounding of PV array at the time of Maintenance work.
e
¢ 7. Rain Protection
( : .
a. Inverter and ACDB are installed besides the Solar Array on the open
C Terrace.
( b. Rain cover Shade or better to provide Enclosure over the Inverter and
(= ACDB to avoid direct exposure to Rain Water and also help avoid Dust
C Ingress.
’ c. All the Enclosures should be IP 65
d. Sealing (Water proofing) of Inverters, ACDB, Terminal Boxes to be
¢ thoroughly check prior to onset of Monsoon.
|
C 8. Remote Metering: Monitoring the solar PV panels consistently is the
C cornerstone of the 0&M of a solar power plant
C
T T e e
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a. A‘“check meter” of equal or higher accuracy with reference to the

main meter to cross-check the production level on a regular basis is O
highly desirable. All readings must be, more or less equal, with a 2-3% 0
correction allowance. :
b. Asolar power plant constantly needs to be monitored to detect O
breakdowns and optimise its operation. Online Monitoring System O
will go a long way in ensuring the ‘Operational Efficiency’ of the o
system. o
c. System should be capable of executing following function o
O
i.  Individual Array Monitoring

ii. ~ Measurementand Recording of Energy and other Allied »
parameters ©
iii. ~ Operating state monitoring and failure indication o
o
9. Safety Q
a. Operations, Inspection & Maintenance work to be carried out by e

Authorized Trained Personnel ONLY
b. High Voltages are prevalent at the Arrary and Inverter. ®
c. Before Initiating any work on Electrical Device (Inverter, ACDB, o
Terminals at Solar Array) Switch OFF the System. O
d. Do not open the inverter when Powered ON. To be done by authorized O
person only. 0o
e. All the wiring and connectors to be properly harnessed and routed o

through Cable Trays.

o
0
O
O
o
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L. Energy Auditor’s Certificate
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M. BEE Master Trainer Certificate
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N.BEE Empaneled Expert professional

sals e IKe.

™
)

ENERGY IS LIFE m—i‘- arar m;{-‘r N

(v TR, faa s ) oo POST

BUREAU OF ENERGY EFFICIENCY

E.NSERVE IT (Government of Indiay Ministry of Power)
F No.09/06/07/IMPL/ECBC \ \HMH 2%‘“ March, 2016

|
|
|

Ms. Roshni Udyavar Yehuda \
Rachana Sansad's Institute of Environmental Architecture |
278, Shankar Ghanekar Marg. Prabhadevi i
Mumbai — 400 025 "

0O ©o @ D O O

Sub: Energy Conservation Building Code - Shortlisting of Architects/ Consultant
reg.

O

Dear Madam, I

This has reference to your application for shortlisting of Archttects/jqnsultants for
implementing the Energy Conservation Building Code (ECBC) We are pleased to
inform you that you have been shortlisted to act as the resource person ofl the Bureau of
Energy Efficiency (BEE) for helping in building technical capacity and develop
compliance procedures and tools for the effective implementation of the ECBC. In
addition, you would also be expected to advise design professionals inimodifying the
standard specifications so as to correspond with the Code requirements \

)

00 0
(

0

We would like you to send in your acceptance to being associated| with the BEE

'L“ in providing technical assistance to all those seeking to adopt Energy Conservation
' Building Code |‘

C YF{irs faithfully,

C, l _:,/"

( San']ay Seth)

Energy Economist

|
|l
\

e

vafes g wrefea § ot @A Save Energy fur Benefit of Self and Nation N ‘

dhen awl, AW @A, WMo Fo gem, ¢ Reefl-110 066 dwardE,/Website wwwbn:aputrjia in
ath Floor Sewa Bhawan, R K Puram. New Delhi-110 066 @¢fl/Tel : 26179699 (5 Lines) $a¥/Fax P1(11) 26178352
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O. Renewable Energy Mashav Course Certificate
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P.ISO Certificate
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*ISO0AR
C ISOQAR
(- ISOQAR (India) Private Limited
C 26 June 2023

Hindi Vidya Prachar Samiti’s
Ramniranjan Jhunjunwala College of Arts, Science & Commerce

Ghatkopar West
Mumbai 400 086
Maharashtra

M m m

To the attn, of Dr. Himanshu Dawda, Principal

Introduction

We were engaged by Roshni Udyavar & Associates to perform a limited assurance engagement
on HVPS's Ramniranjan Jhunjunwala College of Arts, Science and Commerce Green Audit
Report for the Reporting Period from 1 April 2022 to 31 March 2023.

00 o o0

Management’s responsibilities

Jhunjhunwala College of Arts, Science & Commerce has decided to implement the NAAC
accreditation requirements. The management is responsible for the preparation and public
disclosure of the Green Audit Report in accordance with the NAAC Accreditation Criteria
“Guidelines for the Creation of the IQAC and Submission of Annual Quality Assurance Report
{AQAR) by Accredited Institutions (AQAR format in line with the revised manual of Autonomous
Colleges, with effect from the academic year 2020-21)". This responsibility includes submission
of report as per above criteria. The management has appointed Roshni Udyavar & Associates to
conduct an audit and prepare the Green Audit report, in conformance with Criterion 7.

O ® O O

4

Our responsibility

o0 ©

Our responsibility is to carry out a limited assurance engagement in order to express a
conclusion based on the work performed by Roshni Udyavar & Associates. We conducted our
assurance engagement in accordance with International Standard on Assurance Engagements
ISAE 3000 Assurance Engagements other than Audits or Reviews of Historical Financial
Information issued by the International Auditing and Assurance Standards Board and the
guidance set out in the Criterion 7 of NAAC assessment criteria [Audit Guidance).

o O

Limited assurance procedures performed

o

We have planned and performed our work to obtain all the evidence, information and
4 explanations considered necessary in relation to the above scope. These procedures included:

* Enquiries of management to gain an understanding of Jhunjhunwala College processes
and initiatives

™\

United Kingdom {Head Office)
Alcumus ISOQAR Limited
Cobwa Court. 1. Blackmors Rnad

Ground floor, Dossabhay Mansion,
Plot no 796, Jame Jamshed Road,
Nardar (Eagtl Umbni AN A

303, MATR, Behind Divya Shaskar Press,
OIf 5. G, Highway, Makarba, Ahmedabad- 380 051, Gujarat, indla
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ISOQAR (india) Private Limited
O
* On-site visit to the College premises to interview personnel from the management,

operations and administration that are directly linked with facility management ()

* Enquiries of staff and external agency responsible for the preparation of the College
Green Report

* Review of policies, procedures and internal controls that Jhunjhunwala College has in
place to conform to the NAAC Accreditation Criteria 7 Guidelines

* Review of a selection of the supporting documentation
* Review of the Green Audit Report, prepared by Roshni Udyavar & Associates, Mumbai

We believe that the evidence we have obtained is sufficient and appropriate to provide a basis
for our opinion.

Our independence

We have complied with the Code of Ethics for Auditors issued by 1SO 17021, which includes
independence and other requirements founded on fundamental principles of integrity,
objectivity, professional competence and due care, confidentiality and professional behavior. In
conducting our engagement, we confirm that we satisfy the criteria for assurance providers as
set out by 1SO 17021 to carry out the engagement.

Opinion

Based on the limited assurance procedures performed, as described above, we conclude that
HVPS's Ramniranjan Jhunjunwala College of Arts, Science and Commerce Green Audit Report
for the period from 1 April 2022 to 31 March 2023 describes the activities undertaken by the
management to fulfill the best practices and sustainability measures in all respects, and are
found to be in accordance with the guidelines in NAAC Assessment Criteria 7.

Yours sincerely

Burgls Bulsara
ISOQAR India Pvt Ltd.

United Kingdorn {Head Office) Grourd figor, Dossabhoy Mansion, 303, MATRIX, Behind Divya Shaskar Press,
Alcumus ISDOAR Limited Plot no 796, Jame Jamshed Road, Off. 5. 6. Highway, Makarba, Ahmedabad- 380 051, Gujarat, India
Cobea Court,1, Blackmore Road, Dadar (Eastl. Misnhal.ANN4 Diy: 401 78 EE1T JINE V7 AD (AT ABIEE RRane
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( ISOQAR (India) Private Limited
C
C
. To Whomsoever it may Concern
(
€ This Is to certify that we have conducted a third-party assessment of the Green Audit
conducted by Roshni Udyavar and Associates in accordance with the International Standard
C on Assurance Engagements ISAE 3000 Assurance Engagements other than Audits or Reviews
of Historical Financial Information issued by the International Auditing and Assurance
C Standards Board and the guidance set out in the Criterion 7 of NAAC assessment criteria
{Audit Guidance).
c
We have complied with the Code of Ethics for Auditors issued by 150 17021, which includes
C independence and other requirements founded on fundamental principles of integrity,
) objectivity, professional competence and due care, confidentiality and professional
( behaviour. In conducting our engagement, we confirm that we satisfy the criteria for
- assurance providers as set out by 1SO 17021 to carry out the engagement.
C ' Based on the limited assurance procedures performed, as described above, we conclude
e that HVPS’s Ramniranjan Jhunjunwala College of Arts, Science and Commerce Green Audit
Report for the period from 1 April 2022 to 31 March 2023 describes the activities
- undertaken by the management to fulfil the best practices and sustainability measures in all
S respects, and are found to be in accordance with the guidelines in NAAC Assessment Criteria
) 7.
C
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