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Background

The stimulus for this project was the growing understanding of how a surge in urban energy
consumption is contributing to environmental stress and the upward trend of household expenses
in Mumbai. I knew that while many residents recognized that their electricity bills were high,
very few understood how their energy was being used, or how everyday behaviours and
appliances affected their energy efficiency. This gap due to the divide between understanding and
acting motivated my development of a residential energy audit project that seeks to understand
these patterns and address energy consumption using practical, data-driven recommendations.
The intent of the project was not only to assess energy consumption through a technical lens, but
to also consider the associated behaviours to not only inform households about their energy
usage but, more importantly, to motivate residents of the household to adopt change and a

trajectory that fosters responsible energy consumption in the community.

Summary

I conducted a systematic residential energy audit across 14 homes in Mumbai to assess baseline
consumption patterns, identify high end-usage contributors and provide potential personalised
suggestions for efficiency improvements. This work involved collecting monthly electricity use,
walking the building for an inventory of the envelope and systems (HVAC, water heating,
lighting, and major appliances), and surveying occupant routine and maintenance practices.
When there was no direct metering, it was necessary to use feasible end-use assumptions, based

on observed equipment and habits, to allocate loads and identify opportunities.

The audit found common themes — predominance of cooling loads due to inefficient or aging
HVAC systems, poor window glazing, substantial standby consumption with inconsistent energy
saving settings, and inconsistent penetration of efficient lighting. I developed and prioritized a
list of suggestions based on these themes, which included reducing cooling demand (equipment
replacement and envelope improvements), lighting upgrades, applying simple controls and
power management devices to reduce phantom loads, and addressing inefficient water heating.
The recommendations highlight interventions that are low-cost, quick to implement, and likely to

result in measurable savings once behavioural changes are considered.



Ultimately, the audit emphasizes the benefits of short-term monitoring and a phase based
implementation strategy: first, to install temporary sub-meters or energy monitors which validate
the assumed end-use splits, and to implement high-impact HVAC improvements & envelope
measures ahead of others and then to follow-up with measurement and verification to confirm
savings and opportunities for a future approach, to serve as a clear map for homeowners and/or

stakeholders to improve comfort at home, while saving on energy use.



Map View

Locations of the houses that participated in this audit
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Overview - Report

Overview Dashboard Al Buildings -
Total Apartments Total Occupants o Avg Energy Consumption Energy Providers oo
14 @ 56 - 657.5kWh v a o
Al buildings monitored Average 4 per building +15% monthly variance Tata, Adani, MGL, MSEDL
Monthly Consumption Trends Eeclicy = Energy Source Distribution
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Sustainability Metrics

Energy Efficient Lighting ‘6’ Cold Water Laundry O Thermostat Settings 8 Phantom Loads d)
72% 71% 22-24°C 14%

— — -

LED/Both usage Yes/Sometimes Most common range Unplug devices

Sustainability Practices

Energy Saving Recommendations

920

Upgrade HVAC Systems

Average age is 8 years. Newer models could reduce energy consumption by up to 30%.

... Install Occupancy Sensors
I Efiicient Lighting -0O: ) . .
B Cold Water Launcry Currently none in use. Could save up to 15% on lighting costs.
I Proper Thermostat
I Unplug Devices

B Switch Of Lights Improve Water Heating

Average water heater age is 10 years. Consider energy-efficient models.




Personalised Sample Report

Oberoi Exquisite - B/1702

Energy Provider J\f Current Consumption (] Apartment Construction Type Cooling System =
Tata Power 827.75 Units Concrete Split Units
Monthly Energy Consumption Units Energy Efficiency

1,100
1,050
1,000
950
900
850
800
750
700

Your efficiency score is

650 Moderate
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Appliance Usage
HVAC ﬂ Fridge @ TV Microwave
Usage: 8 hrs at night Usage: Full day Usage: 1-2 times/day Usage: Always
Age: 10 years Age: 6 years Age: 6 years Age: 10 years
Energy Saving Recommendations 5 suggestions
. Upgrade to Double Glazed Windows
Your single glazed windows are causing significant heat transfer. Upgrading could reduce HVAC usage by up to 15%.
Priority: High Save: ~100 kWh/month
o Replace Aging HVAC System
Your 10-year-old HVAC system is likely operating at reduced efficiency. A new Energy Star rated unit could cut consumption by 20%.
Priority: Medium Save: ~150 kWh/month
o Install Smart Thermostat
Optimize your cooling schedule with a smart thermostat that learns your patterns and adjusts automatically.
Priority: Low Save: ~50 kWh/month
Adjust Thermostat Settings
Your current setting of 20-22°C is quite low. Increasing to 24°C could reduce HVAC energy use by 3-5% per degree.
Priority: Low Save: ~30 kWh/month
% Consider Solar Panels

With your roof exposure and energy usage, solar panels could offset 40-60% of your electricity consumption.

Priority: Medium Save: ~300 kWh/month

Energy Saving ~ 190kWh
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