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Abstract – 

The discussion over building technology is currently focused on energy efficiency. The main drivers of energy 

efficiency in buildings are the rise in hazardous gas emissions, the decline in fossil fuel energy sources, and the 

rise in population. Despite the fact that a building's energy use changes depending on social, climatic, and 

geographic factors. The purpose of this study is to discuss the energy efficiency considerations of ventilation, 

illumination (diffused lights), and building orientation. it also encourages the vernacular architecture. 
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I. INTRODUCTION 

 

1. The current state of global warming and temperature rise is normal. Due to the wasteful use of resources in 

building design and fuel use, fossil fuel use is also declining. additionally, a state's identify and its vernacular are 

concealed. 

2. As a result, in order to solve these issues, we must design energy-efficient structures that will lower carbon 

emissions into the atmosphere, promote human well-being, and reconnect people to their natural surroundings. In 

order to maintain the identification of the states, this will also make the interior's characteristics understandable, 

such as window location, ventilation, cross ventilation, apertures, and the use of vernacular materials. 

 

 
Fig. 1 
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Fig. 2 

 

II. LITRETURE STUDY 

on both political and scientific issues, energy c on servation in the built environment has emerged as one 

of the most important topics. the global population is going up, fossi-based energy resources are going down, and 

harmful gas emissions are going up, so these are the main motivating factors for energy efficiency in buildings. 

furthermore, the necessity of reducing carbon emissions, cost effectiveness, and safety are fundamental 

justifications for energy conservation. the incredible growth in energy use and the growing dependence on energy 

resources in the past century have forced human beings to design considerations during the pandemic in india. 

use energy in every area as efficiently as possible. buildings with around 40% energy consumption 

control the world. fdue to this, the energy difficulties facing the world have an impact on the construction industry, 

and these effects may be seen in the building's design, construction, and use processes. energy-efficient design 

systems related to the creation of the buildings that account for a large portion of global energy consumption have 

been proposed in this context. this paper evaluates methods of energy efficiency in last century buildings. 

 

 
Fig. 3 

 

III. CASE STUDY 

 

many nations have adopted energy policies in response to global energy shortages, and overall energy intensity 

has decreased. 

 

based on the primary energy demand for gross domestic product, by 1.8% in 2016. (gdp). energy intensity in china 

has sharply decreased, reflecting the ongoing effects of energy efficiency policies [1]. nonetheless, the total 

amount of energy consumed by buildings increased steadily from 119ej in 2010 to 124ej in 2016, at a rate that 

was higher than the rate at which energy intensity was reduced. more than 97% of new buildings each year in 
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China are high energy-consuming buildings, aiding in the progress of china's urbanization process, and the total 

energy consumption of buildings accounts for about 30% of the total energy consumption of Chinese society. 

About 6.0% of global energy is used in China for building purposes. 

Africa, Japan, and south korea combined consumption is twice as great as the middle east's total energy 

consumption [2]. 

architects can maximise the control of architectural design and construction techniques by taking into account the 

site conditions and local climatic conditions [4]. building envelope parameters have a significant impact on the 

efficiency and comfort of a building. the cooling and heating load of buildings as well as the energy consumption 

of lighting system are affected by the solar energy and shading characteristics transmitted by materials' heat 

conduction, windows, and the total projection rate of composite materials [5, 6]. Building geometries, such as 

building volume, window aspect ratio, and window wall ratio [7, 8], are taken into account as additional factors 

influencing the energy load of buildings. 

thermal comfort, thermal performance, and lighting energy consumption of nsga-ii are optimized in this article by 

building geometry and physical boundary. the three objectives of this study are building energy consumption, 

indoor basic thermal comfort, and indoor use lighting. 

the range of values for each building parameter considered when designing during the pandemic in india according 

to the national standard specification,  (design variable) was taken. the pareto method selects the optimal solution 

set, and different non dominated solutions respond to different building parameters. 

   

 
Fig. 4 

 

IV. ANALYSIS OF CASE STUDY 

the proposed library is situated at 30.67° north latitude and 104.02° east in chengdu, sichuan province. 

 

longitude. the model verification object in this paper is the standard floor, and the building floor is the sixth floor. 

figure 3 depicts the 3d model and standard layer of the library. a reading room with a catalogue room make up the 

standard floor. the whole area measures 21.27 m long, 11.9 m wide, and 4.5 m high. the total area of the walls is 

221.4, the floor is 253.16 square feet, and the ceiling is 266.9 square feet. table 5 renders the remaining initial 

input values. what needs to be noted is that we are calculating pareto values for 10 times each day in winter and 

summer, respectively, in this calculation. the average outdoor temperature in chengdu is t = 2 on a specific day in 

the summer and t = 2 on a specific day in the winter in this example. 
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Fig. 5 

 

V. Conclusions 

use modern electricity techniques like solar energy cabin. 

certain construction techniques, such as cross ventilation, intelligent placement of openings, and louvres for proper 

air flow and daylight entry into the buildings, are present. 

to enter the diffused and scattered daylight, there are fenestrations. 
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