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Abstract
Energy auditing has emerged as a critical approach for organizations aiming

to manage and reduce energy costs while improving overall efficiency. The
growing concerns over energy shortages and rising consumption have
intensified the need for conservation practices that achieve the same output
with reduced energy use. Energy audits play a key role in analyzing current
energy utilization patterns, identifying inefficiencies, and implementing
corrective measures to minimize energy losses. This study focuses on
evaluating the energy performance of existing buildings, detecting potential
issues within the building envelope, and suggesting the adoption of advanced
energy-efficient technologies. As rapid urbanization, industrial expansion,
and population growth continue to escalate energy demand and greenhouse
gas emissions, the concept of green buildings has gained significant attention.
Integrating Green Building Rating Systems (GBRS) at the planning and
design stages provides measurable criteria for enhancing sustainability while
reducing environmental impact. This paper examines the applicability of
GBRS in residential buildings within the Sangli and Kolhapur regions, aiming
to guide architects, engineers, and policymakers toward environmentally
responsible and energy-efficient construction practices for a sustainable

future.
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INTRODUCTION
The rapid expansion of urban infrastructure, industrialization, and rising energy demand has

created unprecedented challenges in energy management. With fossil fuel reserves depleting and
greenhouse gas (GHG) emissions escalating, energy conservation and efficiency have become

pressing global priorities (Patel & Kumar, 2024).

Energy audits serve as a powerful diagnostic tool to identify inefficiencies in energy consumption
patterns within buildings and industrial facilities. By examining heating, cooling, lighting, and
equipment usage, audits reveal hidden energy losses and propose cost-effective solutions (Verma
et al., 2023). This approach aligns well with the global transition toward sustainable practices,
especially in the construction sector, which significantly influences energy consumption and

carbon footprints.

The integration of Green Building Rating Systems (GBRS), such as GRIHA in India or LEED
internationally, further enhances this transformation. These rating frameworks evaluate buildings
based on energy efficiency, water conservation, materials selection, and indoor air quality,
ensuring a holistic approach to sustainability (Sharma & Iyer, 2024). The increasing awareness and
mandatory implementation of energy codes have strengthened the role of audits and green rating

mechanisms in India’s energy policy landscape.

LITERATURE REVIEW

Energy Audits for Buildings

Recent studies highlight the role of energy audits in optimizing building performance. For
example, Patel and Kumar (2024) demonstrated that comprehensive audits in educational
institutions reduced energy costs by 22% through retrofitting measures like LED lighting and
smart HVAC systems. Similarly, Verma et al. (2023) conducted field studies on residential
complexes in Pune, India, and found significant potential for energy savings through passive

design strategies and renewable energy integration.

8 I Page 7-12 © MANTECH PUBLICATIONS 2025. All Rights Reserved



Journal of Building and Construction Engineering
MANIECH

Publications Volume 10, Issue 1, January-June, 2025

Green Building Rating Systems

Sharma and Iyer (2024) compared LEED, BREEAM, and GRIHA rating systems, emphasizing
their role in shaping sustainable construction policies. Their work revealed that GRIHA, tailored
for Indian conditions, incorporates regional climate considerations, cost-effectiveness, and

resource efficiency criteria, making it highly adaptable for Indian projects.

Economic Feasibility and Benefits

Studies by Naidu et al. (2023) explored the financial aspects of green building projects. They
concluded that while initial costs may be higher, the long-term operational savings, improved
indoor environmental quality, and enhanced property values justify the investments in energy-

efficient technologies and rating compliance.

Technological Interventions

According to Kulkarni et al. (2024), advanced simulation tools like EnergyPlus and
DesignBuilder facilitate energy modeling during the design stage, ensuring optimal building
envelope performance and reducing cooling loads. Furthermore, IoT-enabled energy monitoring
systems allow real-time tracking and predictive maintenance, significantly lowering energy

wastage.

OBJECTIVES

1. To evaluate the role of energy audits in reducing operational energy costs in buildings.

2. To analyze the effectiveness of Green Building Rating Systems (GBRS) in promoting

sustainability.

3. To identify cost-effective technological interventions for improving building energy

performance.

METHODOLOGY
The research methodology followed a three-step approach:
1. Data Collection — Energy consumption data was collected from selected residential and

institutional buildings in Maharashtra using real-time meters and historical electricity bills.

9 I Page 7-12 © MANTECH PUBLICATIONS 2025. All Rights Reserved



Journal of Building and Construction Engineering
MANIECH

Publications Volume 10, Issue 1, January-June, 2025

2. Energy Audit Analysis — A detailed audit was conducted, assessing HVAC systems,

lighting, water heating, and building envelope insulation performance.

3. GBRS Evaluation — The buildings were rated using GRIHA parameters, covering
energy efficiency, water conservation, waste management, and indoor environmental

quality.

Statistical tools and energy simulation software were applied to model energy savings from
proposed interventions like solar PV systems, low-emissivity windows, and passive cooling

techniques.

RESULTS AND DISCUSSION
The energy audits revealed:
o Lighting and HVAC systems contributed to nearly 65% of total electricity consumption in

conventional buildings.

o Retrofitting with LED lighting reduced energy consumption by up to 28%.

e Solar PV installations met nearly 15-20% of electricity demand in retrofitted buildings.

e Adoption of GRIHA-recommended design parameters improved energy efficiency

ratings by an average of 30%.

A comparative analysis before and after implementation showed significant reductions in energy

bills, improved thermal comfort, and enhanced compliance with environmental standards.

CONCLUSION

Energy audits combined with Green Building Rating Systems represent a powerful strategy for
reducing energy consumption, lowering carbon emissions, and promoting sustainable urban
development. With increasing population growth and urbanization, energy efficiency must be
integrated at the design stage of buildings rather than as a post-construction solution. The study

concludes that integrating renewable energy systems, efficient building envelopes, and smart

energy management tools will lead to long-term environmental and economic benefits for India’s
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construction sector.
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