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- Mirmoghtadaee et al., 2014, Young Cities: Developing Energy Efficient
Urban Fabric in the Tehran- Karaj Region project: Urban Planning

Concepts, printed by BHRC
- Raheb et al., 2014, Young Cities: Developing Energy Efficient Urban

Fabric in the Tehran- Karaj Region project: Architectural design
Concepts and ideas, printed by BHRC
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Young Cities: Developing Energy Efficient Urban Fabric in the Tehran-
Karaj Region project:
- Urban Planning Concepts
- Architectural design Concepts and ideas
- Climatic Design Strategies to Achieve Sustainable Architecture
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Vol. 05. "Urban challenges and Urban Design"
Vol. 06. "Construction Competencies and Building Quality"
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the LIFE center
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Process of Planning and Design of a pilot neighborhood
in Young cities project

Rudolf Schaefer, Professor, Technical University of Berlin, Berlin, Germany

Tayebeh Parhizkar, Associate professor, Building and Housing Research Center
(BHRC), Tehran, Iran

Ghazal Raheb, Assistant professor, Building and Housing Research Center,
Building and Housing Research Center (BHRC), Tehran, Iran

Abstract

The main objective of “Developing Energy-Efficient Urban Fabric in
the Tehran-Karaj Region” project is sustainable development and
energy efficiency. In this regard, the newly developed urban structures
in new town of Hashtgerd have become a case study for the
development of energy efficient and sustainable urban settlements.
This aim has been supported by pilot projects as the patterns, which
can provide technical and methodological solutions for the region.
Some specific characteristics of this project are integrated planning
and cooperation between different teams from both sides (Iranian and
German teams). The proposed plan would have the potential of an
integrated design. In addition, Sustainable development has been
considered as one of the most important outlines of the project. The
mentioned features are the values of the project, which have been
documented in this volume. For this purpose, official correspondences
between Iranian and German sides, minutes of the meetings, outcomes
of the workshops, scientific papers and reports have been reviewed
and presented as an integrated text. The present document has
separated sections, including: Definition, Objectives, Research
Method and Excepted Achievements in 35 he. area and also, pilot
buildings including Vocational training, official and residential
buildings.

Key words: Energy Efficiency, Green gasses, Urban design and
planning, Architecture design, Technology of construction
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Sustainable Transportation Planning in the Hashtgerd
project “Young Cities”

Dr.-Ing. Wulf-Holger Arndt, Head of research unit “Mobility and Space”,
Center for Technology and Society, Technische Universitét Berlin, Berlin (DE)

Dr. Mahta Mirmoghtadaee, Faculty member, “Road, Housing and Urban
Development Research Center” (BHRC)

Abstract

One of the strategies for solving the problems of population growth is
building New Towns. These New Towns should firstly discharge the
(cities with) large agglomerations. A secondary goal is the restructuring
and decentralisation of the population in the metropolitan areas. Based on
this, New Towns will be planned and built in Iran. The largest of the
thirty planned Iranian New Towns is Hashtgerd, situated 65 km
northwest of the megacity Tehran and 30 km west of the Megacity Karaj.
The current research project outlines the development of the planned
New Town Hashtgerd in the agglomeration Tehran/Karaj and
implements research results in form of pilot projects within the New
Town. Following the strategy to reduce traffic-related CO, emissions, a
mixed-use approach was developed as the main element of an integrated
urban transportation concept for Hashtgerd City. Thus, in the case of a
35-ha pilot area (Shahre Javan), the project dimension tries to elaborate
an integrated transport concept. The guiding principle for the elaboration
of a concept for Hashtgerd and the 35-ha pilot area is to consider the
interrelations between spatial structure and traffic demand using
innovative transport simulation software, such as VISEVA/VISUM. The
enhancement of the model was used for the optimisation of a traffic-
reduced spatial structure for the first time in this project.

The general approach consists of four major elements formed by hard
and soft policies, and by push and pull measures. The soft policies cover
a kind of mobility management, with the aim of informing and
supporting the regional population about environmentally friendly ways
of movement and the public transport system itself. In contrast, hard
policies form the physical basis of eco-mobility encouragement, such as
the development of attractive public transport, footpath, and bicycle
systems.

Keywords: sustainable transportation, Hashtgerd New Town,
Y oungCities, CO, emissions
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Economic Analysis of Energy Efficiency Methods in
Buildings (The Case of the Young City in Hashtgerd
New Town)

Ghazal Raheb, Assistant Professor of Building and Housing Research
Center, Building and Housing Research Center (BHRC), Tehran, Iran
Hamidreza Bkhtiarizadeh, Simon Fraser University, Canada

Abstract
During the recent decades due to the severe environmental problems,
different institutions are seeking for designing and building
sustainable neighborhoods. It is usually tried to satisfy all aspect of
sustainability including environmental, economic and social
sustainability. Environmental sustainability is improved through
increasing efficiency in material and energy, also, improve social and
economic sustainability through providing appropriate workspace,
increasing sense of attachment, providing appropriate public space.
“The young City” as a pilot project in building such a neighborhood is
trying to become a sample of building a sustainable neighborhood in
Iran. An important issue in sustainable neighborhood design is to
consider economic aspect along with.
Key words: environmental sustainability, economic sustainability,
efficiency in energy consumption
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Design Process of New Generation Office Building

A building with sustainability and energy efficiency Approach

Dr. Farshad Nasrollahi
Assistant Professor, Art University of Isfahan

Abstract

This paper deals with the design process on New Generation Office
Building and introduces the sustainability and energy efficiency
measures of this building. New Generation Office Building is
designed as a pilot project in order to introduce the suitable office
buildings for the future of Iran. New Generation Office Building is
designed by author at Berlin University of Technology within the
“Young Cities — Urban Energy Efficiency” research project. This
project is funded partly by German Federal Ministry of education and
research. This paper introduces the measures to obtain sustainability,
especially the environmental aspect of sustainability as well as energy
efficiency in this pilot building.

The main way to spread the idea of sustainability in the construction
sector of Iran, in which the energy consumption of buildings is high, is
to build sustainable and energy efficient buildings as pilot projects.
The main goal of New Generation pilot building is the sustainability
from its three main aspects including environmental, economic and
socio-cultural aspects. This building, however, focusses on
environmental aspects as well as energy efficiency.

For energy efficiency in this building, different ways are used in the
scales of urban design, building, building components as well as
details. The main way of energy efficiency in this building is based on
energy saving through optimization of urban and architectural form of
building. The energy saving through urban and architectural design is,
therefore, used as the main method of energy saving. This method of
energy efficiency is a sustainable, cost-neutral and very effective
method. That’s because the energy saving through architectural design
is possible trough cost-neutral measures and is suitable for the
economic and technical situation of Iran.

Because of using energy saving measures within the design of New
Generation Office Building, the energy demand of this building is very
low and 78% less than existing office buildings, while the construction
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cost of this building is only a little more than other buildings. This
building also emit annually ca. 382 ton CO2, which is much lower than
existing office buildings.

Key words: Sustainability - Energy Efficiency - Office Building -
Pilot Project - Energy Efficient Buildings - Architectural Design -
Energy Simulation
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Strategies for energy efficient residential developments in
Iran’s in new towns based on traditional architecture of

the arid regions; Case Study: Hashtgerd New Town
Shabnam Teimourtash, Assistant Professor of Architecture

Department of Islamic Azad University of Mashhad

Abstract

The issue of climate efficient architecture in this paper explores how
architecture operates in relation to climate, and, in this regard, how the
energy demands of buildings would be affected. A large part of the
world's total energy consumption takes place in buildings. Iran’s
massive population growth in the last thirty years has led to planning
and the partial implementation of new settlements, such as thirty new
towns. These plans are at a critical point concerning the Iran’s future
energy consumption, which depends mainly on fossil fuels.

The present work investigates the impacts of climate efficiency on
reducing the energy demand of residential buildings on the basis of
vernacular architecture. This topic will be considered in two aspects:
on the one hand, it shows the design features, which minimise the
environmental stress; on the other hand it investigates how available
natural energy sources, such as wind and solar energy, could be used
to improve the indoor comfort conditions. The questions of the study
are articulated as follows:

1. How can the traditional residential buildings set in the arid region
of Iran reduce the burden of climatic conditions using design
strategies and thus contribute to the reduction of the energy demand?
2. What strategies are used to reduce the heating and cooling demand
and the thermal comfort of indoor climate?

3. How can these strategies be implemented under present economic
and social aspects in new residential buildings?

The methodical procedure begins with the analysis of the existing
climate classifications to define the research area. This continues with
the analysis of the trend of climate change. This work refers to the arid
region, which constitutes the Iran’s largest climatic. 38 cases from five
reference sites of this region have been analyzed. The reference cities
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are; Yazd, Esfahan, Kashan, Ghazvin and Zavareh. The results are
illustrated to be used in the Hashtgerd New Town as one of the most
developed new towns of Iran, which represents the typical structure of
contemporary residential building in Iran.

The analysis of the cases considers the wurban, architectural,
sociological and technical aspects which affect the architecture of
residential buildings (Figure 6). First, the "conditions" in which the
traditional architecture has been developed are discussed. Second, the
"demands" on traditional architecture are investigated under an
interdisciplinary approach. Thirdly, the "measures" of the traditional
architecture are analyzed.

The measures consist of four major thematic areas. In this part the
cases are analyzed through: urban design level, building design level,
construction level and air conditioning level. The respective levels
also include comparisons to the situation of Hashtgerd as the example
of typical contemporary housing in Iran. In addition, the architectural
analysis assesses the interrelations between the conditions, demands
and measures and their impact on each other. Also the associated
items and arguments in literature and viewpoints of the various
authors are evaluated and discussed. The main components of the
architectural analysis are summarized in the following figure:

Urban design aspects:

water supply / water ponds / building’s
accessibility

Architectural and technical aspects:
physical comfort conditions / location and
ventilation of different zones in residential
buildings

Social aspects: security aspects / protecting
the inhabitant's privacy

Urban design aspects: urban fabric / street pattern / form of plots
/ type of residential buildings

Architectural and technical aspects: spatial arrangement /
building typology / building material / number, dimension and
arrangement of floors, internal courtyards and rooms / number of
wind catchers, water reservoirs and basement gardens / spatial
construction / roof type

Social aspects: impact of income level and religion on spatial
arrangement of buildings

Urban design Level

Building design Level

Construction Level

Air conditioning Level

Urban context
Building shape
Building orientation

Type of spaces and zones
Location of uses
Interconnection

Spatial arrangement
Dimension / Geometry
Hierarchies

Building envelope
Interior construction

Heating
Cooling
Ventilation

Structure of the architectural analysis (author)
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The traditional buildings have been proved for the first time as a
central resource for the development of new climate-efficient
measures with this structure. The results show that the application of
design criteria of vernacular courtyard buildings reduces the
environmental stress and uses natural energy sources to provide
indoor comfort conditions. Thus, it is recommended to replace the
common typology of front gardens with internal courtyards. In this
context, the multistory apartment buildings will enclose internal
courtyard instead of being built in rows or as detached buildings.

The advantage of the internal courtyard typology in residential areas is
to offer cities the possibility of the microclimatic effects reducing the
environmental thermal stress with green areas that will be privately
maintained by the local inhabitants, besides, using less land coverage
than a grid urban pattern with the same floor space. By locating
buildings on all sides of an internal courtyard, a northeast-southwest
orientation with an alignment of 30° to the north-south axis is
appropriate for Hashtgerd. If the ground floor is to be lived in, a range
of 2.7:1 ratio to a 2:1 ratio of distance to height is necessary for
passive solar and natural ventilation in the internal courtyards in
Hashtgerd.

Keywords: Bioclimatic design, vernacular architecture, arid climate,
New town, Housing
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The effect of Building’s Form on the Optimization of
Energy Consumption in New Town of Hashtgerd

Ghazal Raheb - Assistant Professor of Building and Housing Research Center,
Building and Housing Research Center (BHRC), Tehran, Iran
Masoome Haghani - Master of Energy and Architecture, University of Art, Tehran,
Iran

Architectural design can play an important role in optimizing energy
consumption in buildings. The vernacular architecture of Iran has
invaluable experience in this field. Past experiences as well as recent
studies have highlighted the importance of two signifocant factors in
architectural design to reduce energy consumption in buildings:
building compactness and proper solar energy utilization through
building sunlight, proper orientation of buildings, and preventing the
shadowing of buildings on each other. To obtain optimum conditions
between the amount of compression and the amount of solar radiation
received through the levels of the building, and in particular the south
side 1s the important factor.

This study seeks to compare three architectural designs in Hashtgerd's
new town using quantitative simulations, in which various indicators
related to energy consumption are considered. I this regard, first, the
variables that are not being compared are assumed to be the same in
the research and three designs are based on the independent variables
desired by the research. These variables include: building density,
sunlight levels, building shading. Also, dependent variables that are
analyzed and analyzed by simulation to provide thermal comfort are
the amount of annual heating and cooling load. The simulation was
carried out by OpenStudio 1.4 and Energyplus8.1 software, and the
proposed designs have been compared for heating and cooling load.

Key words: Building compactness, Architecture Design, Solar
Radiance, Energy consumption
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Saving energy

What for? What good does it do if | tape down all the
windows, stuff the gap between floor and door with a rug,
turn down the radiators, if the entire is losing energy because
of the bad quality of the structure and the material lacking
quality (e.g. outer walls are not insulated) (...)."

Female, 28

«In our family, everyone’s addicted to black tea. But | don't
turn on the stove just to make tea. Instead | steep it in the
fireplace.”
Female, 48

I recently bought electronic devices that are intended to
be part of the dowry for my daughter; all of them had the
energy sticker A on it

Male, 51

JThere are only two of us at home and we don’t need a lot
of energy. When the government decides to cut back or to
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Citizen Participation in Urban Planning and the Hashtgerd
Citizens’ View on Energy and Energy-Efficient Building

Sabine Schroder, Urban Researcher at Technische Universitit Berlin and Nexus
Institute for Cooperation Management and Interdisciplinary Research
Maryam Kohansal Nodehi, Senior Researcher at Technische Universitét
Berlin, Institute of Vocational Education and Work Studies, The Chair of
Work, Technology and Participation

Abstract

The article highlights the potential and importance of participative
approaches in urban planning. It illustrates the results of a survey
carried out among inhabitants of Hashtgerd New Town in the
framework of the German-Iranian research project Young Cities. The
aim of the survey was to find out about the inhabitants’ attitudes
towards and knowledge about climate change and environmental
issues, their energy consumption patterns and their perspectives on
Hashtgerd’s transport and social infrastructure as well as on energy-
efficient building as a background for planning activities for energy-
efficient building and transportation in Hashtgerd New Town. In order
to present the perspectives of the inhabitants of Hashtgerd New Town
towards the above issues to a broader public and thus start a dialogue,
the results were presented in a citizens’ exhibition on posters during a
public event. The article also illustrates the possibilities of adapting
the method, which was originally invented in Germany in the context
of urban development, to the Iranian context.

Key Words: Citizen Participation, Energy-Efficiency Building,
Hashtegerd New Town, Citizens’ Exhibition
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