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Abstract

Building Information Modeling (BIM) is a process involving the generation and management of digital representations of physical
and functional characteristics of Projects. This study work is intended to understand the links between BIM and energy analysis
tool for renovation project. To achieve this goal; to reduce the energy use and carbon emissions from buildings, there is a need to
efficiently renovate the existing building facilities to improve energy performance. Building Information Modeling (BIM) assists
architectural assess different alternatives at the renovation stage of a building life so that effective energy strategies are attained
within the building constraints. However, for the retrofitting work, there is a need for a proper and systematic methodology to
monitor the behaviour of buildings and to make critical decisions to ensure that the energy criteria of the design are really met in
practice. This study introduces a conceptual BIM-based model that can improve the energy and meet the requirements for high
rise residential buildings.
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I. INTRODUCTION

Building Information Modeling (BIM) is a digital representation of physical and functional characteristics of a facility. A BIM is
a shared knowledge resource for information about a facility forming a reliable basis for decisions during its life-cycle; defined as
existing from earliest conception to demolition.

The construction industry is facing new challenges for renovation projects considering energy management. The society
demands new infrastructure, reduction in the consumption of energy and resources, and implementation of sustainable construction
due to current concerns about sustainability and environmental impacts of the Construction industry. While Building Information
Modeling (BIM) is not a new concept within the Architecture, Engineering, and Construction (AEC) industries, their integrated
potential is just beginning to be realized. A lot of research has been conducted to further enhance the capabilities of BIM in design
and construction. However, there has been very little research done so far on the impact that BIM can have on renovation
construction practices. This research is intended to identify the potential capabilities of BIM software in relation to renovation
construction practices. Recognizing that most of the attention to date has focused on new commercial and public buildings, it is
important to increase our focus on untapped opportunities for existing buildings and homes. Revisiting our existing buildings and
making them cleaner, safer, and more efficient is one of our advantageous opportunities to cut global emissions and conserve
natural resources; create jobs and save taxpayer.

Il. PROBLEM STATEMENT & OBJECTIVE

There has been very little research done so far on the impact that BIM can have on renovation construction practices and particularly
to untapped opportunities for the development of existing buildings and homes; to make them cleaner, safer, and more efficient
and have opportunities to cut global emissions and conserve natural resources; create jobs and save taxpayer. To achieve this we
need to obtain objective i.e. to develop the alternatives for renovation so as to reduce the current energy consumption of the project.

I11. ScoPE

A project is limited to the case study of “Shivalee Resident” and all the relevant data will be collect from “Patel Consultant Vapi”.
Used of Architecture Revit 2015 tool to develop 3D model and energy analysis.
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IV. METHODOLOGY

Since the purpose method is to reduce the energy consumption of the building by using BIM tool. This will be implemented through

the following four phase.

1) Phase I: First Energy analysis will be generated for the existing structure by using the Revit Architecture software. All the
relevant data are collected for the stakeholders of the project.

2) Phase II: After that strategy will be develop and data will be collected regarding the alternatives to do renovation work. The
data are collect from the expert and as per that strategy are been made for the renovation work.

3) Phase IlI: Again energy analysis will be done for the renovated structure to examine the impact of alternative solutions for
renovation project as compared to the existing structure.

4) Phase IV: Comparing both the analysis report. If it is not exceptable again the work has to be done from Phase II.

V. ALTERNATIVE FOR ENERGY CONSERVATION

Energy conservation refers to reducing energy consumption through using less of an energy service. Energy conservation differs
from efficient energy use, which refers to using less energy for a constant service. For example, driving less is an example of
energy conservation. Driving the same amount with a higher mileage vehicle is an example of energy efficiency. Energy
conservation and efficiency are both energy reduction techniques. Even though energy conservation reduces energy services, it
can result in increased environmental quality, national security, personal financial security and higher savings. It is at the top of
the sustainable energy hierarchy. It also lowers energy costs by preventing future resource depletion. To gain insight into the
practical application of utilizing BIM to implement energy saving practices into an existing renovation, an actual existing building
was chosen to serve as a case study. A cursory review of possible energy analysis achieved was also performed to show connection
between BIM technology and energy analysis. To reduce the energy Autodesk Revit Architecture software is use and changes are
made in the plan and also to generate the energy analysis report. For this energy analysis report of existing building was carried
out the after changes are made again energy analysis report is generate with new facilities.
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Fig. 1: Screenshot of Ground Floor Plan
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Fig. 3: Screenshot of 3D Elevation
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Table—1
Change in the facilities of the building.
At present After Renovation
Door | Window Sliding Window
ForFlat1 &4
Window in Living room - 2.28mx1.22m | 228 mx2.10m
Window in Bedroom balcony | 0.76m x 2.10m | 0.88m x 1.22m | 3.05mx2.10 m
Window in kitchen 0.76m x 2.10m - 122mx2.10m
ForFlat2 &3
Window in Dining 0.76m x 2.10m | 1.22m x1.22m | 1.83mx2.10 m
Window in Bedroom balcony | 0.76m x 2.10m | 1.52m x 1.22m | 2.44mx2.10 m
Window in kitchen 0.76m x 2.10m - 1.22mx2.10m
For Flat5 & 6
Window in Living room - 2.60mx1.22m | 259 mx2.10m
Window in Bedroom balcony | 0.76m x 2.10m | 2.13m x 1.22m | 3.05mx2.10 m
Window in kitchen 0.76m x 2.10m - 1.52mx2.10m
Table -2

Difference between energy analyses report of existing and renovated facilities.

At present

After renovation
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From this difference we can say that we have achieved reduction in the energy consumption of the building. We have reduced
14.03% of energy every year.

V1. CONCLUSION

The research findings contribute to the understanding of the current use of BIM in renovation construction practice and fill an
existing gap in knowledge about the use of BIM for enhancing energy consumption. It presented a method to partly automate the
procedures of implementing sustainable design for building projects at their renovation stage by integrating BIM and energy
analysis. Development of an energy analysis system based on Autodesk Revit Architecture which makes use of the designed BIM
model to automatically generate energy analysis report of structure. The use of these processes attributes will contribute to the
reduction of existing building’s energy and environmental footprint which, in turn, will ultimately lead towards a more sustainable
future. Improving energy performance of our existing buildings is essential to a sustainable energy future and research is needed
to make this happen. The energy consumption comparison has shown the following conclusions: 1) Dr. Fixit Heat-Shield as an
insulation material for all walls was found as being the best alternative for the energy models. 2) Enlarging the windows and using
Low-E glass decreases R-value and increases consumed energy.
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