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Currently, the development of energy modeling on an urban scale is
the goal of many types of research. These energy models are useful for

understanding the amount of energy consumption. This research
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presents a dynamic energy modeling based on energy balance.
Building specifications are taken from urban data. This model has
been calibrated, optimized, and validated by considering Ardabil's

climatic conditions and morphological parameters. The results of this
work show that this model can be used with reasonable accuracy for

old buildings. These data need to be improved for urban-scale analysis
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of new buildings. Based on field and statistical research conducted in
Ardabil, Iran, which is the main focus of this report, this city's energy
consumption during the past years can be achieved. The basis of this
work is through statistics and the implementation of heat transfer
equations in the form of electrical modeling. This modeling is done in

MATLAB / Simulink software. The model is then optimized after

simulation.

1. Introduction

This research is based on research and fieldwork
based on calculating energy consumption in old
buildings. In general, reducing energy consumption
in buildings can be one of the main reasons for
using this model(3). The goal is to create a platform
that may be used by stakeholders of energy
production and distributors in the urban area and
legislators to manage energy consumption
intelligently. This engineering model can calculate
energy consumption, production, and emission(7).
This research introduces an hourly model instead of
a monthly model for residential buildings.

2. Methodology

A common problem with estimating the energy
consumption of a building is that the weather
conditions occur randomly and what is obtained is
necessarily different from reality, But the weather
can be predicted to minimize this error. This can be
done by referring to climate resources defined in
climatic conditions in a given area. In this case, the
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amount of energy consumption is calculated. Figure
(1) shows how to close the electrical circuit in
MATLAB software. The proposed Simulink has
four identical circuits for different years, the
parameters of which have changed.

3. Results and Discussion

By entering the values into Simulink from the data
acquired from building specifications before
consolidation,  building  specifications  after
consolidation, heat capacity of each building
component, building specifications and the
extracted data from the standard and the diagrams
of Figures (2) to (5), the diagrams of Figures (6) to
(9) can be reached. As can be seen, the temperature
difference between outside and inside air in the
diagrams (6) to (9) is 1.7, 4.3, 8.7 and 12.5 ° C,
respectively.
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Figure 1. Electrical modeling of thermal currents in Simulink
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Figure 2. Day and night heat flows in the years 1924-1950
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Figure 3. Day and night heat flows in the years 1951-1965
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Figure 4. Day and night heat flows in the years 1966-1975
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Figure 5. Day and night heat flows in the years 1976-1985
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Figure 6. Energy consumption diagram with Tae = 1.7
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Figure 7. Energy consumption diagram with Tae = 4.3
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Figure 8. Energy consumption diagram with Tae = 8.7
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Figure 9. Energy consumption diagram with Tae = 12.5

4. Conclusions

This research was done to develop an engineering
model that could quantify the thermal energy
consumption of buildings in European cities. This
model can use geography, meteorology, GIS tools,
and Google Earth. This model started from the scale
of buildings. To calculate the energy consumption
and energy balance equation, a series of data must
be received from different databases. The target
area was a city in Iran with variables that can be
calculated. These urban parameters are, in fact,
geographical location, metropolitan area, climatic
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conditions, and other things mentioned. The energy
balance model was first performed for a group of
buildings in a spreadsheet file and a thermal-electric
model with a numerical calculation in MATLAB
software. The analysis shows that this model is
more accurate in buildings with high energy
consumption. The accuracy of this model is reduced
for new buildings because there are few buildings
with these specifications. This model needs to be
improved for new buildings. The thermal, electrical
analysis is suitable for evaluating system
components.
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