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Abstract."What is a room's energy efficiency?" A facility's energy efficiency is determined by comparing its
power usage per square meter to the energy demand standards set for that particular type of structure in a
given climate. To evaluate the floor space of each room on each floor of your building in the warmest areas,
measure the area of each room precisely and then sum those measurements to get the overall floor area. The
more precise the measurement, the more accurately your energy waste will be displayed as oil used per
square meter. The research significance is fairly long-term energy and expense savings. Buildings that use
less energy and water also have lower maintenance expenses. They also have a lower total social impact
since energy-efficient structures that do not use natural gas produce fewer greenhouse gas emissions. House
efficiency, in general, refers to how effectively resources like electricity and freshwater are used to operate
systems and equipment placed or used in the building, as well as to provide services like heating, cooling,
and lighting. Alternative factors to consider include occupant density, lighting loads, computer equipment,
and additional equipment. The assessment options are open plan offices, small offices, laboratories, open
computer labs, meeting rooms, and circulation. The results based on circulation show that it has the highest
rank, while the laboratories have the lowest rank. The value of the dataset for building energy efficiency in
the VIKOR method shows that the circulation has the top ranking.

Keywords: Occupant density, Computer equipment, Additional equipment, Building Energy, Laboratories.
1. INTRODUCTION

The very first step in creating energy optimization solutions is to conduct an energy analysis. The goal of this
evaluation is to assess the system, compare energy usage, and identify potential areas for improvement [1].
Computer-driven energy simulation is a crucial aspect of designing and analyzing energy-efficient structures, as
well as creating successful building energy indices. This technique is valid for evaluating the relationship between
exterior climates, building materials, and heat pumps [2]. An objective way to assess a structure's efficiency is to
provide it with a rating. Based on the amount of space inside the building and the effectiveness of the steam heating,
ventilation, insulation, and lighting systems, homes can be assigned a rating from Al to G. It is expected that higher
ratings for a home's efficiency will result in lower energy costs [3]. Green building initiatives and the Energy
Conservation Building Code (ECBC) both contribute to increasing building energy efficiency, although they do so
in different ways. The ECBC establishes basic standards for energy efficiency, adding new office buildings and
eliminating ineffective ones from the market. It promotes the market for buildings with increased energy efficiency
[4]. Building applications and the associated tools were created to give designers access to such a method. There are
over 400 home energy prediction models and applications available, according to the US Department of Energy [5].
Two-dimensional heat transfer effects have been added to Energy Plus, a technology that simulates the energy use
of an entire building using co-simulation. Analyzing the results, the power load of solar heat from glass amounts to
2-8% of the overall house load, regardless of whether the facades are internally insulated or not [6]. Most studies
evaluating the energy performance of buildings, both for new constructions, focus on energy use during operation.
The amount of energy required to construct a building has also received considerable attention in another area of
literature and is included in this one [7]. It is uncertain how improved productivity from optimum indoor conditions
affects building energy efficiency. One possibility is that quantified and demonstrated productivity improvements
could serve as a powerful impetus to employ a variety of energy-saving measures that also enhance indoor comfort
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[8]. The opening of the energy services market in China provides an unprecedented opportunity for international
energy applications and their energy service delivery subsidiaries, which specialize in improving energy efficiency
[9]. In contemporary construction, energy conservation and enhancing building energy efficiency are crucial issues.
Addressing this issue helps to increase the building's safety and environmental sustainability, reduce the use of
fossil fuels, and enhance liability. At every point in the facility life cycle or at the design stage, the need for
enhancing energy savings and building energy productivity should be taken into account [10].

2. MATERIALS AND METHODS

Since there are many research papers on network selection and vertical handover using the VIKOR method, it is
worth reading the documentation to get an idea of how to use it in the context of network selection. [1] The VIKOR
method was introduced to solve contradictory and sometimes conflicting problems in separate spaces with criteria.
VIKOR stands for Multi-Criteria Optimization and Compromise Decision in Serbian abbreviation. [2] The TOPSIS
and VIKOR methods also give better results to choose the best knowledge. They are best used with RF-MEMS
switches and dielectric material, using the MADM approach for selection, which is the first time it has been used.
[3] The VIKOR method provides the above five rankings for jurisprudence criteria and alternatives. This can help
regulators in Iran and other Islamic countries to benefit from short-selling alternatives in the development of capital
markets. [4] The VIKOR method is another MCDM method designed to improve complexity as there are several
parameters in the settings. This approach centers on prioritizing and considering the proximity to the optimal choice,
essentially selecting the most suitable option based on various criteria.[5] As usual in most MCDM techniques, the
VIKOR method is subjective in a fuzzy environment and can be expanded to accommodate imprecise data in
various fields. [6] A VIKOR method based on Hamming distance is proposed to sort PHESP sites. The translation
of information and consistency in variable values are essential factors in decision-making, which vary depending on
the type of decisions being made.This method is very useful for unspecified problems. [7] The VIKOR method
introduces a ranking index based on a specified metric to determine how close a solution is to the best solution. On
the contrary, the TOPSIS method is based on the principle that the chosen alternative is optimal if it is a "short
distance" away from the solution, and "negative optimal" alternatives must be "away" from the solution. [8] An
optimal model is proposed for determining attribute weights. Then, the joint interval is valued using an intuitive
ambiguous decision matrix and MAGDM traditional VIKOR problems based on formal interval value resolution
calculation steps. Intuitive fuzzy estimators and marginally known weight information are provided. [9] The
VIKOR method is a unique MCDM method for decision-makers to arrive at a decision with conflicting criteria. [10]

Step 1.

Step 2. First, we need to identify the optimal and least favorable values
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Step 5. Ranking of the alternative

Sorting of R;, S; and Q; are made from their minimum value. Hence the three ranking list is obtained.
Step 6. Acceptance of Rank choice
Case 1: Acceptable advantages
Q(a(2) — Q(a(1)) = Dy
Where D, = - where j is the number of alternatives.

Case 2: Choice of random acceptance stability, where Q; is the best choice from S and R with
v=0.5
Condition: If any one of the conditions is not satisfied, then a set of compromise solution will be
proposed and that is consist of:

1. Alternatives al and a2, if condition a2 is not satisfied
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2. Alternative al, a2, a3,---, am, if condition case 1 is not satisfied a(m) is determined by the relation Q (am) —
Q1 < D, for maximum M (the position of these alternatives is in closeness)

3. ANALYSIS AND DISCUSSION

TABLE 1. Building Energy Efficiency in Determination of best and worst value

Determination of best and worst value

Occupant | Lighting | Computer Additional

density loads equipment equipment
Open plan offices 0.504 0.455 0.552 0.304
Small offices 0.421 0.631 0.707 0.591
Laboratories 0.309 0719 0.803 0.779
Open computer labs 0.545 0.843 0412 0.264
Meeting rooms 0247 0426 0.626 0.726
Circulation 0.766 0.732 0.821 0.936
Best 0247 0843 0821 0.264
worst 0.766 0426 0412 0936

Table 1, Building Energy Efficiency, shows that Meeting rooms have the best value for Occupant density, while
Circulation has the worst value. For Lighting loads, Open computer labs have the best value, while Open plan
offices have the worst value. In terms of Computer equipment, Circulation has the best value, while Open computer
labs have the worst value. For Additional equipment, Open computer labs have the best value, while Circulation has
the worst value. The assessment options are Open plan offices, small offices, Laboratories, Open computer labs,
Meeting rooms, and Circulation.

Building Energy Efficiency
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FIGURE 1. Building Energy Efficiency in determining the best and worst value

Figure 1 displays the following alternatives for assessment: occupant density, lighting loads, computer equipment,
and additional equipment. The assessment options include open plan offices, small offices, laboratories, open
computer labs, meeting rooms, and circulation.

TABLE 2. Building Energy Efficiency in Calculation Sj and Rj

CalculationSj and Rj Sj Rj
0.123796 | 0.232614 | 0.164425 | 0.014881 | 0.535716 | 0.232614
0.083815 | 0.127098 | 0.069682 | 0.121652 | 0.402247 | 0.127098
0.029865 | 0.074341 | 0.011002 | 0.191592 0.3068 | 0.191592
0.143545 0 0.25 0 | 0.393545 0.25
0 0.25 | 0.119193 | 0.171875 | 0.541068 0.25
0.25 | 0.066547 0 0.25 | 0.566547 0.25

shows the table 2 calculation of the Sj and Rj, it is calculated.
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TABLE 3. Building Energy Efficiency in Calculation Sj and Rj and Qj

Sj Rj Qj

0.783211 | 0.535716 | 0.605741
0.650997 | 0.402247 0.19254
0.689985 0.3068 | 0.054893
0.643545 | 0.393545 0.16698
0.962943 | 0.541068 | 0.828492
1.066547 | 0.566547 1

S+ R+ 0.643545 0.3068

S-R- 1.066547 | 0.566547

Table 3 shows the Sj, Rj, Qj by using the previous tabulation it is the sum of the value. Sj and Rj using the S+ R+
Minimum formula, S- R- Maximum formula.

Sj and Rj and Qj

Axis Title

1 2 6
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0.78321091

0.65099739
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0.64354527
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Qj

0.60574110

0.19253960

0.05489295

0.16698002
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1

FIGURE 2. Building Energy Efficiency in Calculation Sj and Rj and Qj

Figure 2 shows the Sj, Rj, Qj by using the previous tabulation it is the sum of the value. Sj and Rj using the S+ R+
Minimum formula, S- R- Maximum formula.

TABLE 4.Building Energy Efficiency inRank
Rank

Open plan offices
Small offices
Laboratories

Open computer labs
Meeting rooms
Circulation

RINOO|~W

Table 4 shows the final result of this paper the Open
Laboratories is the 6 rank, Open computer labs is the 5"
rank. The final result is done by using the VIKRO method.

E)Ian offices is the 3" rank, small offices is the 4" rank,
rank, Meeting rooms is the 2" rank, Circulation is the 1%
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Rank

E Open plan offices

m Small offices

= |aboratories

B Open computer labs
= Meeting rooms

= Circulation

FIGURE 3. Rank

Figure 3 shows the from the result is based on Circulation are the result seen and got the first Rank, whereas the
Laboratories got having the lowest rank.

4. CONCLUSION

"The results based on circulation showed that the first rank was obtained by those who had the highest results,
whereas laboratories obtained the lowest rank. Buildings with cutting-edge technologies that consume very little
operational energy are being constructed and could play a significant role in efforts to reduce fossil fuel
consumption and CO2 emissions. In order to further encourage the use of energy-efficient construction materials, it
is anticipated that building power standards would establish similar operational targets for future structures. Three
proposed policy changes are further encouraging the development of China's energy capacity. There is a strong
consensus that industry motivators are efficient and cost-effective instruments, and that government engagement is
the most important and successful approach to increase energy efficiency, along with supports and information
programs to help increase energy efficiency. Using thermal mass as a means of preserving energy works best where
there are significant changes in atmospheric air temperature between day and night. Computer codes for building
energy modeling are crucial in choosing the optimal energy-efficiency choices for a certain area. The journey
towards promoting emission-free buildings has just begun, despite the lack of adequate local regulation and banking
support, the challenges of financing building rehabilitation, the paradox of BEE's rollout in some regions, the slow
progress of the heating systemic change, and the massive scale of boosting energy cost in rural areas.".
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