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The Optimization Methods for Zero Energy Buildings: A Review

Mouzhan Panahi vaghar?, Alibakhsh Kasaeian'

1- Faculty of New Sciences and Technologies, University of Tehran, Tehran, Iran

Corresponding Author: akasa@ut.ac.ir *

Abstract

Nowadays, global energy scenario is faced with the loss of fossil fuel resources,
strongly, and in other hand climate changes caused by fossil fuel consumption has
become a concerning problem. This reality needs a new attitude into the using of
the renewable energies as much as possible. Since the buildings consume thirty-
six percent of the total global energy consumption, zero energy building approach
is a vital matter in modern world. The optimization of the zero energy building
with aiming at various objectives, can improve the building performance. In this
paper, a review was carried out on various optimization methods for zero energy
buildings, and these methods were presented in three groups: meta-heuristic
algorithm, mathematical methods, and simulation-based methods. The meta-
heuristic algorithms because of their algorithmic structure to achieve the certain
objectives, were studied in single-objective and multi-objective processes. The
non-dominated sorting genetic algorithm as one of the best methods was selected.
The procedures of the mathematical methods were explained, in detail. Finally in
the simulation-based optimization chapter, the optimization methods were studied
in two sections of the minimizing the cost, and minimizing the thermal and cooling
loads.

Keywords: Zero energy building, Meta-heuristic algorithm, Multi-objective
Genetic algorithm, Mathematical methods, Simulation.
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Techno-economic Evaluation of Fresh Water Supply in Deprived
Areas of Iran by Using Hybrid Energy Systems - Case Study:
Talang Village in Sistan and Baluchestan
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Abstract

Energy shortages and water deficit are two serious global challenges in deprived
villages. Today, the use of surface water treatment technologies has become an
ideal solution to the problem of shortage of drinking water in remote areas, but
low accessibility of energy has limited their usages. In this study, in order to
provide the required power of a reverse osmosis brackish water desalination
device, a hybrid system consisting of solar panel, wind turbine, diesel generator
and battery was evaluated techno-economically. The results of HOMER software
showed that the hybrid energy system consisting of a combination of these
technologies with an energy cost of 0.083 $/kWh and more than 45% of energy
production from renewable sources can be an affordable water purifier. This
efficient system can prevent the annual consumption of more than 4700 liters of
diesel fuel. Also, the cost of fresh water production from the proposed system is
about 0.95 $/m?*, which can be reduced to less than 0.6 $/m? by halving the price
of reverse osmosis technology. These results indicate the appropriate ability to use
hybrid systems for supply fresh water in deprived areas of Iran.

Keywords: Water desalination, Hybrid system, deprived areas, Renewable
energy
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Urban Runoff Management with the Green Filters and the Internet
of Things
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Abstract

Due to climatic conditions and limited water resources, we need purposeful and
intelligent management. Changes in precipitation and temperature, changes in
water levels of wells and groundwater, runoff management are of great
importance. Due to the asphalt of a large area of roads in the city and the
consequent impenetrability of roads, runoff and floods in cities have increased,
which in addition to causing damage such as flooding of roads causes a large
volume of water out of reach. Be. Rising flood damage over the past decade has
revealed the lack of an intelligent way to manage the crisis, as well as to store
rainwater under normal conditions. Green infrastructures in the city are very
efficient. Such infrastructures can help reduce floods and water pollution by
absorbing and filtering rainwater runoff. Also, they increase the green space and
the beauty of the landscape. The Internet of Things is an innovation with the help
of sensors such as temperature, proximity, speed, intensity, humidity to control
the surface water network. Using the Internet of Things, coding is guided by built-
in sensors such as motion, humidity, pressure, and air quality. These systems
remove the pressure from nature and the current water and sewage system, thus
resulting in productivity and cost reduction. Managed CO2 reduction, water
storage, greenhouse gas reduction, and urban adaptation and resilience in the face
of climate change will increase the quality of citizens and protect the region's
ecosystem.

Keywords: Internet of Things, Green Filter, Runoff, Climate change.
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Optimization and Control of Atmospheric Precipitation by
Combining New and Old Sciences

Katayoon Sataryan Asil *, Rahil Ebrahimpour*

1-Ecohydrology master student, Tehran University

Corresponding Author: K.sataryanasil@ut.ac.com*

Abstract

Today, due to increasing population around the world and increasing human
needs for water and depletion of surface water resources, the use of groundwater
has increased and most countries are facing water shortages, which has reduced
the quantity and quality of groundwater resources. Iran also faces this problem
due to its arid and semi-arid climate. Therefore, in addition to conserving
available resources, efforts should be made to make the most of all precipitation.
And prevented possible damage due to runoff in cities. In this article, we try to
identify erosion-prone areas in Tehran with the help of previous experiences and
using new sciences such as remote sensing science (GIS) and prevent soil erosion
by operations such as banqueting or planting suitable plants. It also increases the
infiltration of water into the soil to feed groundwater aquifers. Also, using this
system, areas that produce a lot of runoff can be surveyed and these runoff can be
stored and reused in reservoirs.

Keywords: Erosion, Water reservoirs, Remote sensing (GIS), Runoff,
Banqueting.
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The Effect of Seasonal Climate Change on the Growth and
Frequency of the Olive Fly Pest

Roghayeh fallah gholkari **

1- Former Master Student, Department of Agricultural Management, Rasht Branch, Islamic Azad University, Rasht,
Iran

Corresponding Author: r_fallahgolkar@yahoo.com*

Abstract

Olive is one of the strategic products. Maintaining the status of such products is
very important for the regions that benefit from this gift. Olive fly is the most
important pest of this tree, and a comprehensive study of the negative effects and
consequences of this problem can be of great help in maintaining this strategic
crop. Findings showed that climate change affects the frequency of olive flies, the
highest frequency occurs after temperature adjustments in summer, due to its
many effects on the social and economic life of farmers and the problems of
farmers in combating This plant pest, it is suggested that training and extension
courses be held by experts in agricultural jihad.

Keywords: Olive, Olive flies, Seasonal variations, Socioeconomic effects
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Abstract

The present study was conducted using a support multi-criteria decision making
system to measure the wind energy potential in Fars province located in the
southern part of Iran. Furthermore, evaluate the suitable locations for the
construction of a wind farm. The most important obstacle to the wider
development of renewable resources in Iran is the price of fossil fuels, which has
the lowest level in the world. The government has recently decided to eliminate
fossil fuel subsidies, meaning that prices will rise, which make the renewable
energies a more attractive option. In this study, in the first stage, GIS has been
used to locate wind energy in Fars province. The multi-criteria decision-making
method and the criteria for selecting suitable locations for the study area are
described. Decision-making criteria are divided into two categories: technical-
economic and environmental-geographical criteria. Technical-economic criteria
include wind speed, distance from power transmission lines, distance from
communication routes and slope. Also in the second category, environmental and
geographical phenomena including rivers, protected areas, faults and residential
areas are considered. First, the inappropriate areas are eliminated by the method
of limitation, and then the remaining areas are classified into four priorities using
the AHP multi-criteria decision-making method and weighting to each of these
criteria. Evaluating the results, the most suitable areas for the construction of a
wind farm are concentrated in the north and northeast of Fars province.

Keywords: GIS, location, wind energy, multi-criteria decision making
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