
e-ISSN:2582 - 7219 

INTERNATIONAL JOURNAL
OF MULTIDISCIPLINARY RESEARCH

IN SCIENCE, ENGINEERING AND TECHNOLOGY

Volume 9, Issue 5, May 2021Impact Factor: 5.928

@9710 583 466 9710 583 466 ijmrset@gmail.com www.ijmrset.com

Volume 5, Issue 3, March 2022



International Journal Of Multidisciplinary Research In Science, Engineering and Technology (IJMRSET) 

                                      | ISSN: 2582-7219 | www.ijmrset.com | Impact Factor: 5.928| Monthly, Peer Reviewed & Referred Journal | 

     | Volume 5, Issue 3, March 2022 | 

      |DOI:10.15680/IJMRSET.2022.0503026 | 

IJMRSET © 2022                                                            |     An ISO 9001:2008 Certified Journal   |                                       358  

 

 
 

"Optimizing Energy Efficiency in High-Rise 
Buildings: Strategies and Innovations" 

,     

Vaibhav Hoonka1, Manish Tiwari1, Gurusharan Mishra1, Dr. Parth Verma1, Dr. A K Khare1, 

Bhupendra Sirbaiya1
 

Department of Civil Engineering, Baderia Global Institute of Engineering and Management, Jabalpur,
 

 Madhya Pradesh, India
1 

 
ABSTRACT : Construction companies are increasingly recognizing the demand for buildings that maximize efficiency 

and minimize waste. Buyers now seek properties that align with their environmental goals and offer long-term savings 

compared to conventional buildings. Committing to green building practices not only reflects a builder's dedication to 

quality but also enhances the building's overall value and appeal. 

 
I. INTRODUCTION 

 
Buildings account for approximately 25% of global energy consumption and 33% of carbon emissions. Beyond 

operational energy use, additional energy is expended in construction and material manufacturing. With limited 

inexpensive energy sources and a pressing need to reduce carbon emissions, enhancing building energy efficiency is 

critical. Although high-rise buildings generally consume more energy than low-rise structures, their use is increasing in 

densely populated areas where land is limited. The design of tall buildings encompassing their shape and layout affects 

passive energy-saving strategies such as natural ventilation, daylight access, and solar exposure. Effective design can 

minimize embodied energy while meeting other structural requirements. This paper investigates how to design tall 

buildings for optimal energy efficiency by exploring the impact of shape and layout on energy strategies and embodied 

energy. 

 

II. MATERIALS AND METHODS 
 

Financially attractive green energy options for high-rises include geothermal and solar hot water systems. Efficient gas 

usage can be enhanced with combined heat and power (CHP) systems. Key strategies for incorporating energy 

efficiency include 
 High-Efficiency Systems: Implement advanced heating, cooling, and ventilation systems. 

 Building Envelope: Enhance insulation, use shaded windows, and incorporate heat recovery systems. 

 Renewable Energy: Utilize technologies such as geothermal systems, solar hot water, and CHP. 

 
III. CURRENT METHODS FOR INCREASING ENERGY EFFICIENCY: 

 

a. Building Design and Construction 
 
Highly energy-efficient buildings typically use less energy, cost less to operate, and have a lower environmental impact 

compared to conventional buildings. The whole-building design approach integrates architectural design with energy 

efficiency, considering factors like passive solar technologies and advanced simulation software to guide design 

decisions. The LEED rating system is commonly used as a guideline for green building practices. Current methods 

include optimizing site selection, building orientation, and using renewable energy systems to minimize heat gain and 

loss. 
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b. Passive Solar Design Techniques 
 
Passive solar design leverages solar heat and light to reduce reliance on heating, cooling, and lighting systems. 

Techniques include south-facing building orientations, daylighting, and thermal storage with materials like concrete or 

masonry. Effective shading strategies and building materials can further enhance passive solar performance. 

 

c. Trombe Wall 
 
A Trombe wall absorbs and stores solar heat through materials like concrete or stone, gradually releasing it into the 

building's interior. This reduces the need for active heating systems. 

 

 
d. Cooling Strategies 
 
Passive cooling methods, such as natural ventilation, ceiling fans, and geothermal cooling, can significantly reduce the 

need for conventional air conditioning. 

 

e. Daylighting 
 
Daylighting integrates natural light to reduce artificial lighting needs and associated cooling loads. Techniques include 

optimizing window placement, using light pipes, and incorporating sensors and dimmers to adjust lighting based on 

daylight availability 

. 

f. High-Performance Insulation 
 
Structural insulated panels (SIPs) offer superior insulation and reduce construction waste and labour costs compared to 

traditional wood-frame construction. 

 

IV. METHODS TO DECREASE ENERGY USE BY BUILDING OPERATING SYSTEMS 
 

Sophisticated building control systems integrate lighting, security, HVAC, and occupancy sensors to optimize energy 

use. Other methods include rooftop wind turbines and geothermal heat pumps. 

 

V. COMMERCIALLY VIABLE OPTIONS 
 

Emerging technologies like electrochromic windows, which adjust their tint in response to light conditions, and 

advanced building simulation software are improving energy efficiency. These technologies, along with financial 

incentives, are driving the adoption of green building practices. 

 
VI. RESULTS & CONCLUSIONS 

 
Advancements in building energy calculation software and simulation tools are enhancing the evaluation and 

optimization of energy-efficient designs. Increased focus on conservation and sustainability, coupled with economic 

incentives, is encouraging the adoption of green building methods. Continued research and development in construction 

practices and financial incentives are essential for reducing energy consumption and emissions in both new and 

renovated buildings. 
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